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Abstract

Individual pharmacokinetic parameters quantify the pharmacokinetics of an individual, while
population pharmacokinetic parameters quantify population mean kinetics, interindividual
variability (f{&R347%) , and residual (Ez=o. %Y @) intraindividual variability (AP
72) plus measurement error GHIE#47) . Individual pharmacokinetics are estimated by fitting
individual data to a pharmacokinetic model. Population pharmacokinetic parameters are
estimated either by fitting all individual's data together as though there was no individual
kinetic differences (the naive pooled data approach) (il A2 % (1 L €45 L T 2 ik,
% L ¢ NPD %), or by fitting each individual's data separately, and then combining the
individual parameter estimates (the two-stage approach) (— A3 2D F— X %@ L 725 &,
Z DT A — ZEDEE % FH L & L T TS ). A third approach, NONMEM, takes a middle
course between these, and avoids shortcomings of each of them.

A data set consisting of 124 steady-state phenytoin concentration-dosage pairs from 49
patients, obtained in the routine course of their therapy, was analyzed by each method. The
resulting population parameter estimates differ considerably (population mean Km, for
example, is estimated as 1.57, 5.36, and 4.44 micrograms/ml by the naive pooled data, two-
stage, and NONMEN approaches, respectively). Simulations of the data were analyzed to
investigate these differences. The simulations indicate that the pooled data approach fails to
estimate variabilities and produces imprecise estimates of mean kinetics. The two-stage
approach produces good estimates of mean kinetics, but biased and imprecise estimates of
interindividual variability. NONMEN produces accurate (IEffEiC) and precise (FgEE X <)
estimates of all parameters, and also reasonable confidence intervals for them. This
performance is exactly what is expected from theoretical considerations and provides
empirical support for the use of NONMEM when estimating population pharmacokinetics

from routine type patient data.
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