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Background / Methods
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• Treatment regimens for drug-resistant tuberculosis (DR-TB) require optimisation

• Traditional analyses may be insufficiently powerful

• South African adults, diagnosed with at least rifampicin-resistant TB (RR-TB)

• Data:

• Participant demographics and medical history 

• DR-TB treatment regimens 

• Percentage involvement or cavitation on chest x-ray (CXR) 

• Samples:

• Overnight sputum samples at ten timepoints until week 24

• Intensive pharmacokinetic (PK) sampling at week four (plus trough at weeks eight and 20)

• Drug quantification with High-Performance Liquid Chromatography - Mass Spectrometry (HPLC-MS)

• Baseline M.tuberculosis isolates: 

• Phenotypic drug susceptibility testing (DST)

• Whole genome sequencing (WGS)

• Minimum inhibitory concentrations (MIC) utilising microtitre plates



• Outcome: 

• Time to positivity (TPP) in mycobacterial growth indicator tubes (MGIT) measured

• Baseline and change in log10 1/TTP modelled 

• Non-linear mixed effects models (NLME) in NONMEM

• Area under the curve (AUC0-∞) derived from population pharmacokinetic (popPK) models built in 
NONMEM

• Covariates included on the basis of biological plausibility 

• The impact of covariates on baseline bacillary load, elimination rate or both assessed

Analysis 
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• 140 participants recruited

• 108/140 (77.1%) culture positive

• 88/108 (81.5%) culture positive and received a bedaquiline- and levofloxacin-based regimen

• Heterogeneity of PK exposures i.e. AUC0-∞

• Isoniazid resistance 66.7%, Pyrazinamide resistance 50%

• Linear model of change in 1/log10TTP

• Baseline bacillary load

• Sputum smear microscopy - Higher

• CXR score – Higher

• Cavitation - Higher

• Bacillary elimination 

• Isoniazid resistance – Slower

• Pyrazinamide resistance – Slower

Results
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• Power of PK/PD analysis 

• First line drugs remain important in DR-TB – setting specific?

• Stratified treatment based on rapid identification of baseline bacillary load, isoniazid and pyrazinamide 
resistance?

• Model follows the data – e.g. can’t assess effect of pyrazinamide resistance alone 

• No effect of PK covariates 

• Assessment of impact of e.g. bedaquiline resistance on clearance

Discussion points
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