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Relative Research on Bridging Studies -- the Influence of Collinearity of Covariates on Parameter Estimates in Population Models with
Different Distribution for Parameters
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The purpose of this study was to evaluate the influence of population distribution model of pharmacokinetic parameters on the



parameter estimation of population with covariates of parameters having collinearity. Parameters, including clearance (CL), volume
distribution (Vd), and absorption rate constant (Ka), were selected with different correlation coefticient (0, 0.25, 0.5, 0.7) existed
between CL and Vd only. And there existed a fixed extent of correlation between CL and height (0.3) and between CL and age (0.25).
Correlation between these two covariates was defined in various values (0.0, 0.25, 0.50, 0.75, and 0.95). There also presumed that three
population distribution models composed of three subpopulations of having different CL (100, 75, and 50 L/h) with different percentage
(1.0, 0.0, 0.0 or 0.8,0.1,0.1 or 0.9,0.0,0.1). Based on oral one-compartment absorption pharmacokinetic model, 500 volunteers with
simulated parameters according to the above condition were generated. These volunteers were given daily dose of 40 mg for
consecutive 10 days and two blood samples were collected within the 10-day period randomly from each volunteer. Those
pharmacokinetic data were subjected to regression based on population model with or without covariate factors by SAS nonlinear
regression, WinNonMix, or NONMEN method to examine the accuracy and precision of parameter estimates. The results demonstrated
that the influence on the accuracy and the precision of parameters estimation were quite similar by three regression methods based on
population model with or without covariate factors. However, when population distribution model was included in consideration, the
influence of collinearity of covariates on the accuracy and precision of parameter estimates could be more reliably evaluated.
Nevertheless, confounding effect could be so profound to be undifferentiated between the possible influencing factors on the parameter
estimates. Similar results were observable no matter what values of correlation between parameters were used. In conclusion, bridging
study is optimally requested to provide information of possible subpopulations for pharmacokinetic parameters. This should be included
for consideration in the building process of population model to effectively construct the relationship between parameters and
covariates and to clarify the potential problem of collinearity.



