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Abstract 
We have studied whether the prediction of drug concentrations improves as the number of 
samples used for individualization is increased, and whether the Bayesian method of 
individualization is superior to the non-linear least-squares method. Data were obtained 
from ten adult haematological patients with multidrug resistance who were treated with 
cyclosporin. The predictions of blood-cyclosporin concentrations were made using the 
Abbott PKS program. The number of samples used for individualization was increased 
from 1 to 30 for the Bayesian method and from 4 to 30 for the non-linear least-squares 
method. Linear regression, percentage prediction error, and absolute and relative predictive 
performance were used to evaluate the predictions. 

The results show that the Bayesian method affords greater precision than the non-linear 
least-squares method, but that the non-linear least-squares method is more accurate and 
results in less bias. Whereas for linear regression predictions improve as the number of 
samples is increased, other evaluations show improvement in the range from 5 to 11 
samples; linear regression, percentage prediction errors and prediction bias support the 
opinion that the Bayesian method progressively becomes the non-linear least-squares 
method as the number of samples used for individualization is increased, but the accuracy 
and precision of prediction do not support this opinion. 

The study supports the statement that Bayes’ law requires parameters from an infinite 
population, otherwise the advantage of the Bayesian method might be marginal. 

Several sophisticated computer software packages 
are currently used for clinical optimization of drug 
regimens and prediction of blood-drug concentra- 
tions. The pharmacokinetic parameters imple- 
mented by most software packages are obtained 
either from the literature or from the software 
provider’s database. Because the pharmacokinetic 
parameters implemented might be well suited for 
some populations of patients, but not for a patient 
from other populations, individualization is used so 
that the pharmacokinetic parameters implemented 
suit patients from other populations. 

Computer software packages perform individua- 
lization by using a pharmacokinetic model to fit a 
patient’s blooddrug concentrations and the imple- 
mented pharmacokmetic parameters as the initial 
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values from which are obtained modified pharma- 
cokinetic parameters which are more suitable for 
the given patient; it then uses the modified imple- 
mented pharmacokinetic parameters to optimize 
drugs regimens and predict blooddrug concentra- 
tions. Any previous blooddrug concentrations 
from a patient can be used for individualization: 
blood-drug concentrations from a previous course 
of treatment or blood-drug concentrations from the 
current course of treatment. Blood-drug con- 
centrations from a previous course of treatment 
might provide more exact pharmacokinetic esti- 
mates because more samples can usually be 
obtained from a previous course of treatment; if the 
interval between courses of treatment is too long, 
however, the patient situation might change, lead- 
ing to altered pharmacokinetic parameters. Such a 
change might even lead to less exact pharmaco- 
kinetic estimates because although fewer blood 
samples can be obtained from the current course of 














