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Abstract 
Every year over one million people die from tuberculosis. People infected with HIV 
are significantly more vulnerable to tuberculosis, which is the leading cause of HIV-
associated death. The first-line treatment for tuberculosis consists of rifampicin, 
isoniazid, pyrazinamide and ethambutol. Although the regimen is effective, the risk of 
treatment failure and acquired toxicity is unacceptably high. Due to the lack of 
effective alternative therapy against resistant tuberculosis, optimal use of the first-line 
combination is crucial. The aim of the studies presented within this thesis was to 
investigate potential for optimization of the first-line tuberculosis therapy in patients 
co-infected with HIV. A bioanalytical method for quantification of the four first-line 
antitubercular drugs and their primary metabolites in human plasma was developed 
and validated. Population pharmacokinetics of the drugs and their metabolites were 
described using non-linear mixed effects modelling. The effects of genetic 
polymorphism, concomitant HIV therapy and patient demographics on drug exposure 
were investigated. Individualized dosing based on patient characteristics to reduce 
high pharmacokinetic variability was proposed for isoniazid and pyrazinamide. Two 
drug-drug interactions of potential clinical relevance were described: an effect of HIV 
therapy on rifampicin pharmacokinetics and an effect of rifampicin on isoniazid 
pharmacokinetics. In addition, novel effects of polymorphism in cytochrome P450 on 
the pharmacokinetics of rifampicin and ethambutol were suggested. Lastly, a 
framework for determination of individual doses based on pathogen susceptibility was 
developed. Conclusively, new dose regimens for the first-line anti-tuberculosis drugs 
in patients co-infected with HIV are proposed. Such regimens may reduce the risk of 
treatment failure, resistance development and toxicity. The drug-drug interactions and 
pharmacogenetic effects described within this thesis may guide the design of future 
clinical studies. 
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