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Introduction Figure 1. Population and individual predicted concentration versus observations

Tesaglitazar (GALIDA™) is a dual PPARo/y agonist in clinical development for the treatment of glucose and lipid abnormalities in
patients with type 2 diabetes and metabolic syndrome. The clinical effects of tesaglitazar have been demonstrated in two Phase Il
studies: SIR" and GLAD.? SIR examined non-diabetic patients with manifestations of insulin resistance (IR), and the GLAD population
had type 2 diabetes. In this study, we used data from SIR and GLAD to model the pharmacokinetic (PK) properties of tesaglitazar.

Predictions based on the population parameter estimates and individual parameter estimates (respectively)
versus the observed concentrations. The circles are the individual data points, and the solid line represents
the line of identity.
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To explore the PK properties of tesaglitazar in a pooled population of patients with type 2 diabetes or manifestations of IR.

Methods

= o
PK data were pooled from SIR (SH-SBT-0001) and GLAD (SH-SBD-0001). Key characteristics of the studies are shown in Table 1. g E
=2 L = -
Table 1. SIR and GLAD: key characteristics g 2
S S
SIR GLAD g ®
£ =
Design 12-week, randomised, 12-week, randomised, 2 §
double-blind, placebo-controlled double-blind, placebo-controlled § L 5 L
o
n (randomized) 397 428 3 39
Q 5
Inclusion criteria Manifestations of IR; Type 2 diabetes; g %
non-diabetic; >30 years old 30-80 years old < g
= —
Treatment Placebo or tesaglitazar 0.1, Placebo or tesaglitazar 0.1, '% = g —
0.25, 0.5 or 1.0 mg once daily 0.5, 1.0, 2.0 or 3.0 mg once daily g_ =
o 2
e £

PK samples were collected after 2, 8 and 12 weeks of treatment and 3 weeks after the last dose.

Covariates evaluated were renal function (assessed as calculated creatinine clearance® [CrCL] using lean body mass* as a "
measure of body weight), sex, age, body weight, smoking status, patient population and serum albumin. Non-linear mixed- T T T T T
effects modelling, with NONMEM,® was used for the analysis (FOCE interaction).
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Covariates were investigated in three steps: Observed concentrations (umol/L) Observed concentrations (umol/L)
1. A univariate screening procedure was used to exclude any covariate-parameter relationships that had no, or minor impact.

Covariates were added one at a time, and parameter-covariate relationships not meeting certain criteria (statistical {greater than Tesaglitazar oral clearance was correlated with CrCL (Figure 2).

a-A 3.84 in OFV} and magnitude of covariate effect {a fraction change greater than —0.10 to 0.11 change in the PK parameter . L o o . . Lo

calculated from the median covariate value to the 10th and 90th percentile, respectively}) were not evaluated further. Overall between-patient variability in CL/F was 37%, and decreased to 28% when including renal function in the model.
2. A stepwise, forward inclusion procedure was used that included the covariates identified in step 1.
3. A stepwise, backward deletion procedure was used, where covariates were retained in the model if A OFV increased by 6.63 Figure 2. The relationship between oral clearance (CL/F) and CrCL

and if the fractional change on the PK parameter was outside the -0.20 to 0.25 range (derived as in step 1).

The CL/F values are the individual Bayesian estimates at week 12, based on the final population
Results PK model (n=509). The blue line represents the mean model-predicted relationship. The red line
is a non-parametric smooth regression line.

Demographics I
Demographics and baseline patient characteristics were similar in both studies (Table 2). 0.35 7 ° [
Table 2. Demographics and baseline characteristics of patients included in the PK analysis 5 2
Covariates* SIR GLAD All 0307 N i
Number of evaluable patients 240 342 582
Sex (n) 025
Men/women 182/58 199/143 381/201 g
Body weight (kg) 94 (56-141) 88 (46-140) 90 (46-141) é 020 L
Age (years) 51 (29-77) 58 (32-79) 55 (29-79)
CrCL (mL/min)* 91 (29-185) 68 (26-163) 76 (26-185) 015 7 i
Serum albumin (mmol/L) 43 (38-48) 43 (36-51) 43 (36-51)
Smoking status 010 7 [
Smoking/non-smoking 53/187 39/303 92/490
0.05 — L
*Median (range) shown for continuous covariates.
fCalculated using lean body mass as a measure of body weight.
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PK data from 582 evaluable patients (2470 observations in total) were included in the analysis. Calculated CrCL using lean body mass as a measure of body weight.
The PK of tesaglitazar were well described by a one-compartment model with first-order absorption and elimination (Table 3
and Figure 1).
The AUC, dose-normalised to 1 mg, was approximately 20 umol*h/L, and the median terminal half-life was 61 h, which is in
agreement with data previously reported in healthy subjects.®

Table 3. Population PK parameters (relative SE, %) Small dose- and time-dependent effects were found, and were modelled with a power and a step function, respectively.

Between-patient There were no significant effects of gender, age, body weight, patient population, S-albumin or smoking on the oral clearance of

PK parameter (unit) Estimate variability, CV % Comment tesaglitazar after accounting for differences in renal function.
CL/F (L/h) 0.147 (2.4) 28 (8.5) CL/F for an individual with a CrCL* No covariates were found to impact oral volume of distribution (V,/F) or the absorption rate constant (k,).
of 76 mL/min at week 2 and at 1 mg
CL/F ~ CrCL* (%) 0.90 (6.7) n/a % difference in CL/F per mL/min
difference in CrCL when CrCL <76 mL/min c I .
CL/F ~ CrCL* (%) 0.37 (32) n/a % difference in CL/F per mL/min difference onciusion
in CrCL when CrCL >76 mL/min . . . . q q q q
CUF - dose 0077 (19 a U dose? The pharmacokinetics of tesaglitazar in patients with manifestations of IR or type 2
’ ) diabetes were well characterised by population modelling, and the results were in
CL/F ~ week 8 (%)" -10 (13) n/a Time factor at week 8, % lower CL/F . . . h
compared with week 2 agreement with those previously reported in healthy subjects.
CL/F ~ week 12 (%)" -7.5(16) n/a Time factor at week 12, % lower CL/F
compared with week 8
VJF (L) 10.7 2.5) 35 (22) References
k. (h") 2.33 (18) 150 (53) Fagerberg B, et al. Diabetologia 2005; in press.
a .

Goldstein B, et al. Diabetes 2005;54(Suppl 1):83-OR.

Cockcroft DW and Gault MH. Nephron 1976;16(1):31-41.

James WPT. Research on obesity. London: HMSO, 1976.

Beal SL and Sheiner LB. NONMEM Project group. San Francisco: University of California at San Francisco, 1992.
Ericsson H, et al. Drug Metab Dispos 2004;32(9):923-929.

Residual variability in plasma concentration was 23.2% (4.4%).
Correlation between CL/F and V/F as 37% (26), expressed as r2.

n/a: not applicable.

*Calculated CrCL using lean body mass as a measure of body weight. .
TA two-compartment model was found to significantly improve the model. However, the precision of the additional parameter estimates was poor and Abbreviations
no difference was found in the population estimate of CL/F compared with the one-compartment model. When fitting a two-compartment model to
evaluate the time effect, the observed decreases were found to be -10%, and -1%, respectively, indicating that the one-compartment approximation
does not optimally describe time to steady state.

L e o

CL/F: oral clearance; CrCL: creatinine clearance; CV: coefficient of variation; FOCE: first-order conditional estimation; GLAD; Glucose and Lipid Assessment in Diabetes;
IR: insulin resistance; k,: absorption rate constant; OFV: objective function value; PK: pharmacokinetic; PPAR: peroxisome proliferator-activated receptor; SIR: Study in Insulin
Resistance; V,/F: volume of distribution.

&
SIR and GLAD were supported by AstraZeneca &’

GALIDA™ is a trademark of the AstraZeneca group of companies. Presented at the Annual Meeting of the Population Approach Group in Europe ® Pamplona, Spain ¢ June 16-17, 2005.
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