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Overview

Pharmacokinetics Model Selection
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Compartment Models

Effect of Regression Model on Bias
Purpose

o To evaluate the effects of regression model selection on statistical measures
traditionally used to assess quantitative data set acceptability including bias of stan-
dards, r2 and QC percent recovery.
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o Explore the variability introduced into pharmacokinetic end-point parameters
from regression model selection.
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o Evaluate the use of an interactive calibration optimization software as a tool for
CRO's performing method development research.
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Procedures

LCMS/MS data from a single dose safety and pharmacokinetic study was evaluated using
the LCMS Report Writer, ALIS-DMPRA 4.0. Designs details of ALIS including a description
of functionalities has been presented elsewhere!. The data which consisted of five analytical
runs and 16 subjects were generated on a PE-Sciex API I[II* operating in turboionspray
tandem mass spectrometry mode. Standard concentrations ranged over three orders of
magnitude (0.005 - 5.0 ng/mL). Calibration sets were processed using weighted, non-
weighted, linear, quadratic regression and log-log quadratic regression. All regression cal-
culations were performed using the ALIS Calibration Optimizer module and verified by
Jandel's TableCurve 4.0 for Windows (Figure 1).

The coefficient of determination (r?) and the fit standard error were used to assess good-
ness of fit for each calibration curve-regression model combination. In addition, the bias of
the lowest calibration standards and QC samples were determined to examine the effect of
curve fit on data acceptability. Subject data were processed within the ALIS Pharmacoki-
netic/SGI Data Analysis module to generate t , for all subjects and three PK models: zero-
order, first-order and compartment independent. To compare the results across regression
types, the relative percent difference was calculated using the t,, from the weighted linear
regression 1/x? as a reference point. PK algorithms had been previously validated using
data sets from two independent sources?®,
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i For this compound, 1/x? weighted linear regression appeared to provide the
best fit across all calibration data sets based on the standard error of the fit and
minimization of bias of the low standards.
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The coefficient of determination, r? appeared to be a relatively insensitive
predictor of bias for both standards and QC samples. This suggests that r* should
not be used as the sole criterion for regression model selection.
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QC sample bias was similiar for all weighted regression models tested
(<15%). QC sample bias based on unweighted linear and quadratic regression was
greater than 20% even though the corresponding r? values were 0.993 or higher.
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For the 16 subjects examined, variation in t,,, values were less than 10%
across calculations based on weighted regression models for all but three subjects
(Table 2). Variation in t , values across weighted regression models varied consid-
erably for subjects A and C.

Compartment 98 . _ 21 65 26 . _ m  These results suggest curve fit selection should be based on a goodness of
Independent 6.7 . _ 16 4.4 21 . _ fit measure such as _S_tandard Error (Root. MSE). In this study, regression model

selection had a significant effect on the bias of standards and QC samples. Future
work will examine procedures for outlier selection and rejection.
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The calibration optimizer and pharmacokinetic modules provide significant
savings of time during method development and PK data analysis.
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