Implications of pharmacokinetic differences between marmosets and humans for the dose rationale of  antitubercular drug regimens.
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Introduction. A new non-human primate species, the common marmoset (Callithrix jacchus), has emerged as a promising preclinical TB model due to its tractability and ability to replicate key pathological features of human disease (Via et al., 2013), however interspecies PK differences have not been fully characterised. 
Aims. Here we evaluate the implications of differences between marmosets and humans for the dose rationale of an antitubercular drug regimen with isoniazid(H), rifampicin (R), pyrazinamide (Z) and ethambutol (E). 
Methods. Pharmacokinetic data were obtained from 24 marmosets administered intravenous and oral doses HRZE. All experiments were approved by the NIAID Animal Care and Use Committee. Nonlinear mixed-effects modelling (NONMEM v7.5) was used to characterise the disposition characteristics of these drugs along with estimates of interindividual variability. Extrapolation principles were then applied in conjunction with allometric scaling to predict exposure in a virtual patient population (N=100) and assess how it compares to the currently recommended dosing regimen, assuming similar PKPD relationships across species. All simulations were conducted using R/ RStudio (version 1.4.1106). AUC, CL and V were derived as measures of systemic exposure and disposition to compare extrapolation results with clinical pharmacokinetic data.
Results. Comparison of PK parameters between marmosets and humans showed interspecies differences across compounds. Allometric scaling of clearance provided estimates showing large deviations in disposition parameters. Systemic exposures were accordingly higher in marmosets at equivalent mg/kg doses in humans.
Discussion. High interindividual variability and interspecies differences in drug disposition highlight the need for careful dose selection and further refinement of extrapolation strategies if non-human primates are to be used in antitubercular drug research.
Via LE et al (2013) Infect Immun 81(8):2909–2919; Beal S et al (2009) NONMEM’s User’s Guides. ICON Development Solutions; R Core Team (2016) R Foundation for Statistical Computing, Vienna. Available at: https://www.R-project.org/
