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Introduction

® Vancomycin (VCM) has been used as a first-line standard treatment against  Dagta

methicillin—resistan.t Staphylococc.us aureus for o.ver.6O years [1]. | ® Total 1626 observed plasma VCM concentrations from 453 patients were available
® More than 60 studies of population pharmacokinetic (PK) modelling for (Figure 1), and patients’ background was shown in Table 2.
VCM hgve been reported, but model structures and selected covariates S i Table 2 Patients’ background.
were different from study to study [2,3]. E .
. , o S 2 Number of patients 453
® |t is known that model selection based on statistical criteria is dependent g O ] Sex (Male : Female) 573 - 180
on data richness and may lead to models with incorrect inference. : | Characteristics Median (range)
® Some Bayesian dose-optimizing software for estimation of VCM exposure § Age (years) 74 (20 — 103)
are available, but the accuracy of the prediction is dependent on one g w0 WT (kg) 57.0 (20.4 — 120.0)
population PK model selected [4]. : ALB (g/dL) 2.5 (1.1 - 4.6)
® Bayesian model averaging (BMA) framework [5] could obtain posterior > 0 S, o o & AST (1U/L) 28 (6 - 1808)
distribution of parameter estimation and posterior selection probability for §= | % SCr (mg/dL) 0.71(0.17-10.51)
each of multi-models, and the inference with averaging multi-models based T T . CLer® (mL/min) 69.2 (6.2 = 341.6)
) ] ] . e . ) Time Since the Start of Infusion (hours) * Loy = WTx(140-4ge) (x 0.85 if female)
on posterior distributions and probabillities is generally more reliable [6]. Figure 1 Observed plasma concentration data. 72x5Cr

® The objective of this study was to apply BMA approach to the population
PK analysis of VCM and develop averaged model for population PK of VCM.

BMA

® Model structure was selected as two-compartment model with first order elimination
from all samples (posterior selection probability = 100%).
® The population mean values of averaged population PK models for VCM were
calculated as mean values from all samples and the values were shown in Table 3.
v The estimated values were roughly similar to reported values in other studies.
® The summary of covariate selection was shown in Table 4.
v Clcr was selected as a covariate for CL in all samples (100%) and the power value was
estimated as 1.00.

Data

® Data were collected from adult patients who measured at least one plasma
VCM concentration in Kyorin University Hospital (Tokyo, Japan) from
January 2018 to December 2019.

Bayesian Model Averaging (BMA)

® BMA was performed by Markov chain Monte Carlo (MCMC) Bayesian v" There was one reported model in which ALB was identified as a significant covariate
estimation algorithm implemented in NONMEM ver.7.4.4 [7]. for CL, however ALB was selected as a covariate for CL with high probability (97.7%).

v A switch parameter (I), a variable (0 or 1) following a Bernoull Table 3 Estimated model values. Table 4 Summary of covariate selection.
distribution, was adapted to each model structure and each covariate. Parameter Covariate Probability (%)* Value (RSE)

v 10,000 samples from two MCMC chains (burn-in: 5,000, iteration: 5,000, CL (L/hr) 3.51 (7.2%) Age 8.9 0.0431 (169.7%)
two chains) were obtained to make an inference about posterior Ve (L) 110 (5.7%) Sex 0.6 0.935 (3.5%)
distributions, and if I was estimated as 1 in each sample, the model or Q (L/hr) 0.680 (27.8%) I WT 19.0 0.111 (99.7%)
covariate were selected in this sample. Vp (L) 274 (36.5%) ALB 97.7 0.307 (31.5%)

v" The posterior selection probability of model structure or covariate was BSV_CL (%) >8.9 (11.9%) AST 3.5 0.00159 (412.4%)
calculated from the posterior distribution of I. BSV Ve (%) 903 (l6e) Cler 100 1.00 (6.4%)

BSV_Q (%) 77.5 (38.9%) Age 7.0 0.0104 (326.8%)

v Candidate model structures: One- and two-compartment model
BSV_Vp (%) 211.2 (92.7%) Sex 2.6 0.835 (8.4%)

v ' ' |74
Candidate covariates for each PK.parameters as follows RUV prop (%) 23.7 (4.9%) c <t 47 0.000101 (29.0%)
» Clearance (CL): Age, sex, body weight (WT), aloumin (ALB), aspartate

RSE: Relative standard error. WT 56.1 0.259 (66.6%)
aminotransferase (AST), and creatinine clearance (CLcr BSV: Between subject variability.
( ) ( ) RUV: Residual unidentified variability. Q WT 33.7 0.728 (65.7%)

» Volume of distribution in central compartment (Vc): Age, sex, serum creatine Vp WT 37 1 155 (112.7%)
(SCr), and WT

» Inter-compartmental clearance (Q): WT

» Volume of distribution in peripheral compartment (Vp): WT

CL = CL,,, X (Age;/65)%111 x 02 (female) Sexilz o (WT;/70)9313 x (ALB;/4)%+14

*Posterior selection probability calculated form all samples (the ratio of I=1).

® The MCMC chains and the number of samples were appropriate.
v" The trace plots for all estimated parameters are shown in Figure 2.
v" R value was lower than 1.05 for all parameters.

Os5-1 061
X (AST;/20)7575 x (CLer;/100)7676 v" Ngrr/N was lower than 1 for all parameters.

Ve =Vepop X (Agei/65)°7"7 X Og(femate)”™'® X (SCr;/0.8)%> x (WT;/70)%10110

CLpop chop onp - Vppop —_— 12 comp 1 " IAge_CL
Q = Izcomp X Qpop X (WT;/70)%11111 VD = Izcomp X VPpop X (WT;/70)%12112 2 | l ﬂ h'tl dh f"'Ji 1y ?\ Wh o E}% ||lt A IJ"J W ﬁ 13331 0 Oj N H’ ‘ ‘ |
I;comp: SWitch parameter for model structure. XX, : Population mean for XX. ‘ o i it o m n " v bl “ ok M"ﬂh*‘ f 100} ," WV o I s |
® Prior information of I for these model structures and covariate selections | . |
. . ISex_CL 'IWT_CL i IALB_CL IAST CL i ICLCT‘_CL IAge Vc
were set from 43 models reported for population PK modelling of VCM. ﬂ :,?E? | | “H | l ;9? ;f? | H| I\ HM 1 j H | ‘ H
/ MOdel StrUCture: One_ and tWO_Compartment mOdels Were 0.5 in eaCh. g;; O 1000 ODO 000 OOD SOlDD g;; O IOIDD 500 D:}D 900 ODO g;; 0 IOIDO OOD OOD ODD DDD 3;; 0 IDDD 000 DOO 4000 ODD gg:; 0 10'00 _’-O'OD 30'00 4"3'00 SOIDD OOO D 1000 000 000 ODD 000
v" Covariate selection in each PK parameter: Shown in Table 1
- ]Sex_VC 100 ISCT Vc 100 IWT Ve 100 IWT Vc A IWT_Vp i gAge_CL
Table 1 Prior information of I for covariate selections. 1 | H ‘ 1 HH“' ‘ I MWH ‘ H“ j m WI H ‘ ‘ gﬂ I ﬂ |
mm Prior value Of I mm Prior value Of I g 309 0 10|00 ODO 000 DOO SOlOD ODO 0 1009 OOO OOD 000 000 OOO 0 1000 000 OOD 4000 030 300 0 1000 000 OOO OOO OOD 800 O IOIDO 000 000 000 000 Cl) Cll- IOIOO 30100 SO‘DO 40|00 :'-DlOO
Age 4 01 A € 5 01 § ) BSex_CL ) QWT CL ) BALB_CL ) BAST_CL BCLCT' _CL ) gAge_Vc
Sex 1 0.025 Sex 1 0.025 ; i ¥ R Mu\ i
Ve 19 m“aw m .'.Jl A
o WT 7 0.2 SCr 2 0.05 ;| ]| S NNt — L ;|
ALB 1 0.025 WT 22 0.5 . . . . . .
AST 1 O 02 5 Q WT 1 O O 5 1 | Sex_Vc 1 SCr_Vc z I liVT Vc ‘ i 'WT]VC‘ ‘ 4 : WT Vp | 'H , | CL
Clcr 29 0.7 Vp WT 7 0.4 1 . 0 HW | I 1 BB EL 1 Y giw-'ﬂ SR
* The number Of mOde|S |n Wthh eaCh Cova riate WaS Selected aS a Covarlate. 0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000 0 1000 000 OOD 1000 000 0 1000 2000 3000 4000 5000 0 1000 2000 3000 4000 5000 0 1000 000 000 000 000
: : : BSV,,. BSV, BSV, RUV,, MCMCOB
® The convergence and autocorrelation of MCMC chains were confirmed by 1 el h‘\/lw e & 2 | Ve TN I:T']O? L, J s
visual diagnosis and statistical methods [8,9]. 1 i L!'m it ‘N- ‘t L‘w e »L M 880 ok 1 mtie i s o 2
v" The potential scale reduction factors (R) for all parameters were Iteration
calculated using Gelman-Rubin method to evaluate the convergence. Figure 2 Trace plots for all parameters.

v The effective sample size (Ngr¢) and Ngr¢/N (N: the number of MCMC Conclusion
samples) were calculated to evaluate the autocorrelation.
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