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BACKGROUND

e Linezolid

— The first antibiotic of a new class of antimicrobial agents: the oxazolidinones
— Approved for clinical use in United States in 2000 and in Europe in 2002
— Against gram-positive bacteria

« LINEZOLIDE trial

— Prospective, multicentric, observational trial in inpatients
— Sponsor: French National Institute for Health and Medical Research (INSERM)
— Objective: to study the impact of linezolid on human commensal flora in inpatients

= A pharmacokinetic (PK) sub-study was performed

OBJECTIVES

To characterize the PK of linezolid in inpatients using a population approach
 Analysis of the plasma concentrations collected on day 7 (D7)
* Evaluation of the bioavailability of linezolid

e Evaluation of the effect of different covariates on the PK of linezolid

METHODS

e Population study

— 28 inpatients
*Treated by linezolid for the first time
* Administration
oral: 17 patients
intravenous (IV) with infusion duration of 1 h: 8 patients
relay oral/IV before D7: 2 patients
relay oral/IV after D7: 1 patient

> identical dose of 600 mg twice a day

 Plasma linezolid concentration measurements

— Four blood samples collected on D7 at 0 h (before dosing), 1.5, 4 and 8 h (after dosing)
— Concentrations assayed by high performance liquid chromatographic (HPLC) method

(the sample before dosing corresponds to the trough concentration
= concentrations at 0 h considered in the modelling as the ones at 12h after dosing)

« Pharmacokinetic model

— Combining the two administration modes, written with MLXTRAN in MONOLIX 3.1 [1]
* first order absorption for oral administration parameterized in absorption rate constant ka
* volume of distribution V
* first order elimination parameterized in clearance C/
* biodisponibility F
— ka fixed to 2.7 h™! [2]
« Population analysis

— Modelling jointly data of all patients by nonlinear mixed effects model
* Exponential model for the random effects
* Diagonal variance-covariance matrix
* Combined error model
— Test whether F different from 1
— Estimation of the population parameters & their variability by SAEM algorithm [3] in MONOLIX 3.1

e Covariates

— Continous covariates (height, weight, age) centered by mean
— Categorical covariate (sex): reference = woman

— Missing data for covariates height & weight (in 10 & 3 patients respectively) replaced by the mean of
the corresponding covariates

— Univariate analyses by including one by one covariate in the basic PK model + Wald tests on the effect
of each covariate on each PK parameter

— Forward LRT selection of the covariate model for covariates having significant effect on PK parameters

RESULTS

« Demographic characteristics of the 28 patients (15 women, 13 men) at enrollment

Characteristic Mean SD Median  Range

age (years) 62.7 18.5 63.2 26.5-85.8
height (cm) 171.0 12.7 171.5 150.0-195.0
weight (kgy 735 173 70.0 36.0-130.0

« Observed concentrations and model predicted curves

Oral administration (N=19) IV administration (N=9)
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Fig 1: Individual concentrations of linezolid and model predicted curves (in colors) from estimated
population parametres

e Population pharmacokinetic of linezolid

— A one compartment model with first order linear elimination and with first order absorption for oral
administration adequately describes concentrations for all patients
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Fig 3: Normalized prediction

Fig 2: Visual predictive checks (VPC) o .
distribution errors versus time

— F not significantly different from 1

*non significant LRT (p=0.31); non significant Wald test (p=0.88)

* F estimated = 1.17 with standard error = 0.14; 95%CI of F = [0.89;1.44]
= fixed to 1 in the chosen model

— PK parameter estimation

Basic model Covariate model

Parameter | Estimates RSE (%) | Estimates RSE (%)
k,(h™1) 2.7 — 2.7 —
V (L) 47.5 8 47.1 8
Cl(L.h™YH | 437 12 4.31 9
IBCl,weight — — 1.33 31
IBCl,age — — -0.81 33
Wia 1.92 28 2.67 22
Wy 0.242 39 0.243 40
Wci 0.611 14 0.445 14
a(ng/mlL) 1.16 26 1.15 26
b 0.07 37 0.07 37

e Effect of covariates

— Significant effects of weight (p=0.0013) and age (p=0.0026) on CI
When weight increases of 10 kg from the mean weight, C/ increases of 18.6%
When age increases of 10 years from the mean age, Cl/ decreases of 11.1%

— No effect of height and sex on PK parameters
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Fig 4: Individual values of clearance parameter in function of inpatient weight and age
(the blue dotted line represents the population parameter Cl; the red curve represents the model explaining
C!l in function of weight or age)

CONCLUSION

* The population PK of linezolid described by a one compartment model combining oral and IV adminis-
trations using MLXTRAN in MONOLIX 3.1

e Confirmation of the 100% bioavailability of linezolid [4]

e Effect of inpatient weight and age on linezolid clearance
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