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Introduction:  

The complexity of the currently registered dosing schedules for bedaquiline [1] and delamanid 

[2] is a barrier to uptake in drug-resistant tuberculosis treatment in people across all ages. 

Simpler once-daily dosing schedule is critical to ensure patient-friendly regimens with good 

adherence. We applied modeling and simulation approaches to assess expected drug exposures 

with proposed once-daily doses for adults, and compare novel model-informed once-daily 

dosing strategies for children with current World Health Organization (WHO) recommended 

dosing [3].  

 

Methods:  

To simulate typical adult exposures, a reference individual (32-year-old, non-black race, 56.6 

kg and 3.65 g/dL of baseline albumin level) was used. 40,000 pediatric patients were simulated 

with age uniformly distributed from 0 to <15 years, 50%/50% gender split and 40% of black 

race. The weight-per-age distribution was based on WHO growth curves and data from the 

National Health and Nutrition Examination Survey [4,5], adjusted by a factor for TB disease 

[6].  

 

Published population models characterizing the exposure of bedaquiline and its metabolite M2 

[7] and delamanid and its metabolite DM-6705 [8] in adults were utilized. For simulation of 

bedaquiline and M2 exposures in children, the Svensson adult model [7] served as a base and 

was adapted to the pediatric population with the following adjustments: 1) the scaling value of 

0.75 was used for clearances and 2) the effect of albumin levels on clearances was not included. 

For delamanid and DM-6705, the Sasaki pediatric model [9] was utilized. Given the limited 

information on bioavailability in children < 1 year of age, two scenarios (constant or linearly 

decreased bioavailability with age below 1 year) were tested. During simulation, child growth 

along with three CYP3A4 ontogeny profiles (Johnson, Salem and Upreti) [10–12] were 



accounted for. Exposures in children were compared with simulated adult targets to assess the 

expected treatment efficacy and safety. 

 

Results:  

In adults, proposed bedaquiline once-daily dosing yielded 14% higher exposures of bedaquiline 

and M2 compared to the labelled dosing scheme at 24 weeks; for delamanid and DM-6705, the 

suggested 300-mg daily dose provided 13% lower exposures at steady-state. For children, the 

cumulative proportions of exposures of both drugs and their metabolites showed less than 5% 

difference between WHO-recommended and proposed once-daily dosing regimens. 

Systematically higher exposures of bedaquiline (9.1-15%) and M2 (23-40%) and lower 

exposures of delamanid (14-25%) and DM-6705 (5.6-25%) with proposed once-daily doses 

were observed compared to the WHO-recommended doses. Simulation results indicated that 

more than 90% of children aged < 1 year were within the target range of bedaquiline and M2 

while using Johnson and Salem ontogenies, whereas 34% of them were below the target range 

using Upreti ontogeny. Despite high simulated exposures of DM-6705 with Salem ontogeny 

under proposed once-daily doses, the exposures were within the adult target range. 

 

Conclusion:  

This study demonstrated the use of model-informed approaches to propose rational and simpler 

dosing regimens for bedaquiline and delamanid in adults and children. The new once-daily 

dosing strategies will be tested in the UNITE4TB PARADIGM4TB and IMPAACT 2020 trials 

in adults and children, respectively. 
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