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Background: TR-700 is the microbiologically active moiety of torezolid phosphate
(TR-701), an oxazolidinone analog phosphate prodrug active against all clinically
relevant gram-positive pathogens and some selected gram-negative pathogens.
The goal of this work was to characterize the population pharmacokinetics (PK)
and estimate the effects of covariates for TR-700 in patients with complicated skin
and skin structure infections (cSSSI).

Methods: PK data from a Phase Il study in patients with cSSSI (n=175) admin-
istered 200, 300, or 400 mg torezolid phosphate QD for 5 to 7 days was used for
model development. PK data were analyzed using nonlinear mixed effects model-
ing. Model qualification included nonparametric bootstrap and predictive checks.

Results: The population PK of TR-700 in patients with cSSSI was described by a
two-compartment model with zero-order dose delivery to the depot compartment
and subsequent first-order absorption, parameterized in terms of apparent oral
clearance (C'L/F), apparent volume of distribution for central and peripheral com-
partments (V./F, V,/F), inter-compartmental clearance (Q/F), zero-order dose
duration (D1), and first-order absorption (k,). The effects of ideal body weight
(IBW) on CL/Fand V./F were described using power models normalized to 70
kg, with exponent estimates of 0.414 and 0.940. Age and race effects on CL/F
were well defined but were not clinically significant. The typical PK parameters
(inter-subject variability) for the reference covariates (white race, IBW = 70 kg, 40
years) were 11.7 (23.9%) L/h, 114 (18.6%) L, 52.4 L, 3.58 L/h, 1.32 (63.5%) h™!,
and 1.00 h, for CL/F, V¢/F, V,/F, Q/F, kq, and D1, respectively.

Conclusions: The population PK model provided a reasonable description of TR-
700 disposition in patients with cSSSI. Although variability in TR-700 PK was pri-
marily affected by IBW, inclusion of covariate factors resulted in a relatively small
reduction of unexplained variability.

Background

Current clinical practice dictates the administration of vancomycin, daptomycin, or
linezolid to patients with documented or suspected methicillin-resistant Staphylo-
coccus aureus (MRSA) as first-line therapy until culture results become available.
The only agent allowing oral treatment of MRSA is Zyvox® (linezolid), approved
in 2000, representing the first (and only) oxazolidinone antibiotic available to prac-
titioners. Linezolid has excellent bioavailability, good efficacy, and an acceptable
safety profile. However, reversible myelosuppression (including anemia, leucope-
nia, thrombocytopenia, or pancytopenia) has been reported in patients treated with
linezolid for > 2 weeks [1].

TR-700, the microbiologically active moiety of the prodrug torezolid phosphate
(TR-701), is a linezolid analog that inhibits protein synthesis in bacteria and is
active against all clinically relevant gram-positive pathogens and some selected
gram-negative pathogens. Susceptibility testing against a variety of gram-positive
aerobic and anaerobic bacteria demonstrate that TR-700 is 4- to 8-fold more po-
tent than linezolid, generating minimum inhibitory concentration of 90% isolates
(MIC90) values of 0.25 to 0.5 ng/mL for all staphylococci tested (including MRSA),
compared with MIC90 values of 1 to 4 ug/mL for linezolid [2].

Describe the population pharmacokinetics (PK) of TR-700 when administered as
torezolid phosphate in patients with cSSSI and to quantify the effects of individual-
specific covariate factors that are predictive of unexplained random variability in
TR-700 PK.

Study Data

« Concentration-time data from a multicenter, randomized, double-blind, non-
controlled Phase 2 study with oral torezolid phosphate for the treatment of cSSSI
in adults was used for model development.

« Patients were randomized to receive torezolid phosphate at doses of 200, 300,
or 400 mg once daily (QD). Patients were administered at least 5 but no more
than 7 days of torezolid phosphate therapy.

« Plasma samples for population PK analysis were obtained in all patients on day
3 (predose, 1 hour) and on the last day of therapy (predose, 1, 2, 4, and 8 hours).

« Population PK data were assembled and formatted for analyses using the R
software (version 2.72; R Development Core Team; www.rproject.org).

Model and Modeling Assumptions

Results (cont)

Table 1: Summary of Continuous Covariates

Covariate N Minimum Maximum Median Mean SD
Age (y) 175 18.0 63.0 350 36.20 12.20
Weight (kg) 175 470 118.0 79.8 8150 14.50
Body Mass Index (kg/m?) 175 185 36.0 26.7  27.00 4.37
Ideal Body Weight (kg) 175 43.2 93.7 68.4  67.60 9.69
Lean Body Mass (kg) 175 36.9 82.4 58.7  58.60 9.20
Creatinine CL (mL/min) 175 58.8 150.0 128.0  124.00 24.40
AST (U/L) 175 10.0 116.0 20.0  25.30 14.90
ALT (U/L) 175 4.0 155.0 19.0  26.80 21.80
Total Bilirubin (1:M) 175 2.0 29.0 7.0 7.26 4.68

Population PK Modeling

« Data were analyzed using nonlinear mixed-effects modeling with the NONMEM
software, Version VI, Level 1.0 [3].

» Model selection was guided by various goodness-of-fit criteria, including diag-
nostic scatter plots, convergence with at least 2 significant digits, plausibility
of parameter estimates, precision of parameter estimates, correlation between
model parameter estimation errors < 0.95, and the Akaike information criterion
(AIC), given the minimum objective function value and number of estimated pa-
rameters.

« Covariate modeling was conducted using a full model approach emphasizing
parameter estimation rather than stepwise hypothesis testing [4].

« Continuous covariate effects were modeled using a normalized power model
while the effects of categorical covariates were similarly described.

« Individual, clinical and demographic covariate factors included in the population
PK data set were: sex, weight (kg), ideal body weight (kg), age (years), race,
hepatic function (AST, ALT, total bilirubin) and Cockroft-Gault calculated creati-
nine clearance.

« Log-normal distributions were assumed for all random effects. Inter-individual
variability (I1V) was estimated for CL/F, V./F, and k,. Inter-occasion variability
(IOV) was estimated for F'1, D1, and kq.

+ Residual error was described by proportional error model.

« Parameter precision was investigated via non-parametric bootstrap (1000 repli-
cates with replacement using the individual as the sampling unit) [5].

« The final model was evaluated using a predictive check (500 Monte Carlo simu-
lation replicates of the original data) [6].

Analysis Population and Data Characteristics

« Of the 188 patients enrolled, 175 patients contributed 1142 plasma TR-700 con-
centrations to the PK data set.

* The study population consisted of 115 males and 60 females with ages ranging
from 18 to 68 years and weights ranging from 47 to 118 kg.

» The majority of enrolled patients were Caucasian (n=132) or African American
(n=40), with 1 Asian, 1 Pacific Islander, and 1 patient designated as "other race”

» The population PK of TR-700 in patients with cSSSI was described by a two-
compartment model with zero-order dose delivery to the depot compartment
and subsequent first-order absorption.

« Diagnostic plots revealed that the model was consistent with the observed data
and no systematic bias was evident (Figure 1).

« Effects of renal and hepatic function on TR-700 PK were poorly defined, with few
patients exhibiting measures outside of normal ranges. Therefore, hepatic and
renal function were not considered in the full covariate model

* The full covariate model (Equation 1) included effects of IBW, age, and race
(dichotomized to Caucasian and non-Caucasian) on C'L/F and IBW on V,./F

« Full model results and 95% Cls from the bootstrap analysis are provided in the
Table 2.

«Normalized typical value parameter distributions for covariates relative to the
reference population were plotted to examine the magnitude of covariate effects
(Figure 2).

Figure 1: Full population PK model diagnostic plots
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Table 2: Parameter Estimates from Final Population Pharmacokinetic Model

Point Estimate %RSE___ 95% CI v 1oV
CL/F 117(Uh) 425 (108, 128) 23.9%
S(IBW/T0)mwer0.414 44.0 (0.03086, 0.798)
(AGE/55)04ercL 0.156 56.3 (-0.0111,0.345)
ORACE 0.964 558  (0.857,1.09)
Ve/F 114(L) 418 (69.1,124) 18.6%
-(IBW/70)0mwre 0.940 192 (0571, 1.75)
Vp/F 524 (L) 218  (33.6,90.3)
Q/F 358 (Lh) 191 (2.06,71.6)
K, 1.32(h7)) 933  (1.01,1.78) 63.5% 92.0%
D1 1.00(h) 623  (0.845,1.2) 105%
F1 1 Fixed 21.9%

Residual Variability

Prop. Error CV 23.4 (CV%)
%RSE = percent relative standard error of the parameter estimate, 77V = inter-
individual variability, 7OV = inter-occasion variability, CL/F = apparent oral clear-
ance, V¢/F = apparent volume of distribution in the central compartment, Vp/F
= apparent volume of distribution in the peripheral compartment, )/F = appar-
ent inter-compartmental clearance, D1 = zero-order absorption duration, &, = first-
order absorption rate, F'1 = bioavailability

Figure 2: Covariate Effects on CL/F and V./F. Typical values are presented for
the reference 70 kg (IBW), 40 year old, Caucasian patient. Distributions for relative
parameter values are presented for patient ideal body weights of 45, 60, 75, and
90 kg, and ages of 20, 35, 50, and 65 years. The gray shaded area represents a
range of 80% to 125% of the reference value where little clinical impact would be
expected.
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Conclusions

« The population PK of TR-700 in patients with cSSSI was well-described by a two-
compartment model with zero-order dose delivery to the depot compartment and
subsequent first-order absorption.

«» The TR-700 population PK model evaluation results, which included the results
of a predictive check and a non-parametric bootstrap, revealed that the final
model provided a reliable description of the data with good precision of struc-
tural model and variance parameter estimates.

« Variability in CL/F and V,./F was primarily affected by IBW. Comparing the ex-
tremes of the weight range in the study, the typical values of CL/F and V../F are
expected to be 1.35-fold and 1.91-fold greater, respectively, for a 90 kg subject
compared with a 45 kg subject.

« Age did not affect C'L/F. The probability for the typical patient at ages of 20, 35,
50, and 65 years to have CL/F values within the 80-125% boundaries of the null
effect was near 100%.

« Effects of race on C'L/F were well-defined but were not significantly different be-
tween Caucasian and non-Caucasian populations, which was largely comprised
of African American patients. Therefore, race effects when comparing whites to
African Americans are likely to be clinically unimportant.

« Effects of renal and hepatic function on TR-700 PK were poorly defined, with
few patients exhibiting measures of renal or hepatic function outside of the nor-
mal ranges. Renal and hepatic function measures were not included in the full
covariate model.

«» The addition of covariate factors resulted in a relatively small reduction of un-
explained inter-individual variability. Unexplained random variability was slightly
reduced for CL/F (23.9 %CV) and V./F" (18.6 %CV) in the final model, when
compared to the base model C'L/F (24.7 %CV ) and V,./F" (21.9 %CV ) variance
estimates.

« The high potency and PK disposition of TR-700 should allow for a once daily
torezolid phosphate dosing regimen, lower dose, and shorter course of therapy
than linezolid and provide a comparable level of efficacy.
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