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• Higher isoniazid dose effective against low to 
intermediate resistant strains, dose unknown1,3-4

• INH resistance2

– Drug sensitive, MIC of 0.03 to 0.2 mg/L 

– InhA mutation, MIC of 0.2 to 1 mg/L

• PK of isoniazid at higher doses has not been well 
characterised



Objectives

• Characterize PK of standard (5 mg/kg) to high dose isoniazid (10-15 mg/kg).

• Drug-drug interaction isoniazid and other multidrug-resistant TB regimen.

• Early bactericidal activity (EBA) isoniazid against M.tb (drug-sensitive and 

inhA-mutated). 
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Isoniazid Pharmacokinetics
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Method
• Pooled data: INHindsight and PODRtb study.

• INHindsight 7-day EBA of isoniazid monotherapy dose escalation

• PODRtb observational study of patients on standard treatment for MDR-TB

• N-acetyltransferase 2 (NAT2) genotype captured (rapid, intermediate or slow)1

– When missing, mixture model was used to assign phenotype2

1. Luetkemeyer, et.al., 2015. Clinical Infectious Diseases, 60(12), 1860-1863
2. Keizer et.al., 2012 AAPS J;14(3):601–11
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Patient characteristics
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Age: 32 (18-58)
35 (19-69)

27%
73%

18 (16-19) 39%
61%

17 (16-19)

5 10 15

mg/kg

52% 24% 25%

25% 30% 48%
HIV: +20%/-80%

+62%/-38%

10358

NAT2

Slow: 26%

Intermediate: 55%

Fast: 13%

Missing: 6% ; 100%

Concomitant TB drugs - PODRtb
Ethambutol, Ethionamide, 
kanamycin, Pyrazinamide, 

moxifloxacin, terizidone/cycloserine



Pop PK model
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Km= 19.5 (14.2 – 34.5) mg/L + =
Isoniazid Ethionamide

30% increase 
in exposure



NAT2 genotype

Slow
Intermediate

Rapid

Nonlinear dose exposure

Linear dose exposure

Results

*Dose normalised to 5 mg/kg
Hong. et al.. Ther. 42, e220–e241 (2020).

Winckler et.al. Int J Tuberc Lung Dis 2021; 25: 896–902.
Ranjan et.al. Antimicrob Agents Chemother 2019; 63: e00099-19. 9

Km= 19.5 (14.2 – 34.5) mg/L 

Pyrazinamide, moxifloxacin, terizidone/cycloserine

+ =
Isoniazid Ethionamide

30% increase 
in exposure



Isoniazid pharmacokinetics-Pharmacodynamics
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Study procedure - INHindsight
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1643

5 mg/kg

Randomised

5 mg/kg

10 mg/kg

15 mg/kg

Day -1 Day 0 Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7

INH-monotherapy



Mycobacteria Growth 
Indicator Tube (MGIT)

TB Biomarkers – Bacteria load

Sputum sample

Tweet: @richdavisphd 19/05/2020
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Colony forming units Time to positivity

Time on treatment



Primary analysis – EBA(0-7) by dose

Dooley KE et.al. Am J Respir Crit Care Med 2020

Reference 
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Data
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Bacterial kill modelPharmacokinetics of isoniazid TTP in MGIT model
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Simulation of bacteria kill - Drop in CFU
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Conclusions
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1. Verma et al., 2021, In Am J Respir Crit Care Med 204(11), 1317–1326.
2. https://tbksp.org/en/node/744
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• Maximum-kill drug-sensitive strain.2,3
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Challenges
• Time to event models.1

• Maximum-kill drug-sensitive strain.2,3

• No biphasic kill.4

1. Svensson et.al, 2017. Journal of Antimicrobial Chemotherapy; 72(12) , 3398-3405 
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4. https://www.naturalhistorymag.com/features/073313/killing-the-unkillable 20

Time on treatment

B
ac

te
ri

al
 c

o
u

n
ts

 (
lo

g 
sc

al
e

)

https://www.naturalhistorymag.com/features/073313/killing-the-unkillable




Acknowledgements

22

• Study participants
• Kelly Dooley
• Sachiko Miyahara
• Elisa Ignatius
• Xin Sun
• Laura Moran
• Richard Hafner
• Sue Rosenkranz
• Susan Swindells
• Veronique De Jager
• Andreas Diacon
• Task clinical team and task lab
• ACTG A5312 study team

• Paolo Denti
• Jennifer Norman
• Lubbe Wiesner 
• UCT Pharmacology Laboratory

• Helen McIlleron

• Maxwell Chirehwa 

• Richard Court 

• Nihal de Vries

• Joseph Harding 

• Tawanda Gumbo

• PODRtb study team

Presentation of this (oral presentation) and participation in the 30th PAGE meeting was
made possible thanks to a PAGE scholarship. Financial support was based on predefined
criteria and the merit of each application was assessed by a selection committee.



Acknowledgements

23


