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Our objective was to investigate 
potential relationships between:

&

in multi-drug resistant (MDR) tuberculosis (TB) patients
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R e s u l t s

C o n c l u s i o n

The QTcF interval prolongation was explained by an effect of the background regimen and M2 exposure, with bedaquiline antagonizing the effect of M2

* Corresponding author:  lenaig.tanneau@farmbio.uu.se

Analysis of data from each study separately (C208 and C209) showed robustness of 

the results (pharmacologic mechanism and parameters estimates)

2 phase IIb studies:  

C208 [1] & C209 [2]

• Enrolling newly diagnosed or treatment-experienced MDR-TB subjects

• 24 weeks of BDQ on top of a background regimen of 5-7 anti-TB drugs

QT measurements:

• Single ECGs performed weekly

• Triplicate ECGs at pre-dose & 5h post-dose at week 2, 8, 12 (only C209) and 24

bedaquiline (BDQ) /
main metabolite (M2) 

concentrations

QTcF interval prolongation
(QT interval corrected with 

Fridericia’s coefficient)

The relationship between BDQ/M2 concentrations and QTcF data was best described 

by a competitive antagonist model

A sequential approach was used,

building on a previously established PK-model (with low shrinkage)

for BDQ and M2 for these trials [3]

 The individual model-predicted BDQ and M2 concentrations at the time of QT 

observations were evaluated as predictors (covariates) 

of the model for QTcF interval

Figure 1. Typical QT and BDQ/M2 concentration profile in C208 study at predicted steady 
state during a standard dosing regimen. 

Parameter [unit]
QTcFw/o TB 

treatment [ms]
C208shift 

[ms]
C209shift 

[ms]
Emax,M2 

[ms]
EC50,M2 

[ng/mL ]
EC50,BDQ 

[ng/mL ]
prop RUV 

[%]

Typical value (RSE %) 399 (0.3) 0.84 (85.1) 4.19 (36.8) 12.9 (5.4) 14 (5.5) 229 (7.9) 2.8 (1.4)

IIV CV % (RSE%) 4.1 (3.5) - - 86 (6.3) - - 28 (5.1)

Table 1. Parameter estimates and uncertainties.
The coefficient of variation (CV) is reported as the square root of (exp(variance) - 1). The relative standard error (RSE) for
inter-individual variability (IIV) is reported on the approximate standard deviation scale (standard error/variance estimate)/2.
prop RUV: proportional residual unexplained variability.

Analysis of BDQ and M2 effect alone (with an Emax model) displayed 

a 1255 and 160 points increase in the objective function value, respectively

Figure 2. Visual predictive checks of the model
Median (solid line), 2.5th, and 97.5th percentiles (dashed lines) of the observed data are compared to the 95% CI (shaded areas) for the 

median, 2.5th, and 97.5th percentiles of the simulated data (1000 simulations). Dashed vertical lines represent the different safety grades of 
abnormal QTcorrected interval and change from baseline, based on the ICH E14 Guidance (CHMP/ICH/2/04; May 2005).
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QTcF = QTcFw/o TB treatment + Studyshift +
Emax,M2∗ConcM2

1+
ConcBDQ

EC50,BDQ
∗EC50,M2+ConcM2
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