
Simulation dosing for 16 kg:

AIM: To characterise the associations
between their pharmacokinetics (PK)
and Fridericia-corrected QT interval
(QTcF) in children treated for RR-TB.
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Results
PK-QTcF Model Parameter Estimate (RSE%)
QTcF Base (ms) 416 (1)
IIV-Base (CV%) 3.2 (16)
AGE model  (referring to 15-year-old)
Emax,age (ms) -43.9 (14)
EA50 (years) 4.86 (22)
Hill 8.66 (27)
DRUG a (4-drug interaction model 5)
Emax (ms) b 25.9 (fixed) 6

EC50,CFZ (mg/L) 2.12 (93)
EC50,MFX (mg/L) 4.70 (67)
EC50,M2 of BDQ (ng/mL) 695 (fixed) 6

EC50,M1 of DLM (ng/mL) 205 (fixed) 6

TIME (change over time)
QTmax_shift (ms) 7.05 (fixed) 6

Half-life, or HL (weeks) 7.52 (fixed) 6

Additive error (ms) 17.1 (4.9)
a. BDQ and DLM were two additional QT-prolonging drugs in 

CATALYST; they prolong via metabolites M2 and M1, respectively. 
b. Emax is shared among CFZ, MFX, M2 of BDQ, M1 of DLM, given 

their common mechanism of action for QT prolongation.
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Patient Characteristics (n=36)
Male (%) 14 (38.9)
Median age [years] (IQR) 4.8 (2.4, 8.1)
Median weight-for-age Z-Score (IQR) -1.6 (-2.7, -0.5)
Median height-for-age Z-Score (IQR) -0.9 (-2.3, -0.3)
HIV status (%) 1 (2.8)
Time on RR-TB treatment at enrolment 
[days] (IQR)  

37 (23, 64)

Time on CFZ at enrolment [days] (IQR) 37 (23, 64)
Time on MFX at enrolment [days] (IQR) 0 (-1, 0)
RR-TB QT-prolonging drug regimen (%)

CFZ/MFX 12 (33.3)
CFZ/MFX/bedaquiline (BDQ) 15 (41.7)
CFZ/MFX/delamanid (DLM) 9 (25.0)

Conclusions
• Younger children had lower QTcF before 

and during RR-TB treatment. 

• MFX had an immediate post-dose effect 
and was the primary contributor at its 
peak concentration. 

• CFZ and metabolites of BDQ/DLM drove 
long-term QTcF prolongation due to 
their accumulating PK characteristics. 
However, CFZ EC50 for drug effect was 
estimated with large uncertainty. 

Introduction
Clofazimine (CFZ) and moxifloxacin
(MFX) are commonly used for the
treatment of rifampicin-resistant
tuberculosis (RR-TB).1 Both drugs can
prolong the QT interval.
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Methods
CATALYST Study 
A multisite open-label trial for PK, safety
and acceptability of MFX and CFZ in children
<15 years treated for RR-TB.

PK-QTcF Model
Structural components below were assessed 
and tested for statistical significance: 

𝑄𝑇𝑐𝐹
= 𝐵𝐴𝑆𝐸 + 𝐷𝑅𝑈𝐺 + 𝑇𝐼𝑀𝐸 + 𝐶𝐼𝑅𝐶 + 𝐶𝑂V + 𝐸𝑅𝑅

BASE: Baseline QTcF at start of treatment.
DRUG: Exposure-response relationship.

With exposures obtained from above, a 
competitive PKPD interaction model was 
then used to describe the QT-prolongation 
contributed by multiple drug 
concentrations.5

TIME: Drug-independent QTcF changes with
time after start of TB treatment (t).6

CIRC: Diurnal variation.6

COV: Covariates for age, sex, race, country.
ERR: Residual unexplained variability. 
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Simulation of Drug %Contribution to QT 
prolongation based on the final model, of a typical 
(median) CATALYST patient receiving WHO doses 
of CFZ, MFX, and/or BDQ, and/or DLM.1

Visual predictive checks at 10th, 50th, 90th percentiles (95% prediction intervals)

𝐸𝐸𝐶𝐹𝑍 =
𝐸𝑚𝑎𝑥 × 𝐶𝐹𝑍𝑃𝐾

𝐸𝐶50,𝐶𝐹𝑍 × 1 +
𝑀𝐹𝑋𝑃𝐾
𝐸𝐶50,𝑀𝐹𝑋

× … + 𝐶𝐹𝑍𝑃𝐾

𝐸𝐸𝑀𝐹𝑋 =
𝐸𝑚𝑎𝑥 ×𝑀𝐹𝑋𝑃𝐾

𝐸𝐶50,𝑀𝐹𝑋 × 1 +
𝐶𝐹𝑍𝑃𝐾
𝐸𝐶50,𝐶𝐹𝑍
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…

𝑨𝑮𝑬𝑴𝒐𝒅𝒆𝒍 =
𝐸𝑚𝑎𝑥×(15−𝐴𝐺𝐸)

ℎ𝑖𝑙𝑙

𝐸𝐴50ℎ𝑖𝑙𝑙+(15−𝐴𝐺𝐸)ℎ𝑖𝑙𝑙

𝑻𝑰𝑴𝑬𝑴𝒐𝒅𝒆𝒍 =𝑄𝑇max × 1 − 𝑒− 𝐻𝐿 × 𝑡

𝑫𝑹𝑼𝑮𝑴𝒐𝒅𝒆𝒍 = 𝐸𝐸𝐶𝐹𝑍 + 𝐸𝐸𝑀𝐹𝑋 + 𝐸𝐸𝑀2 + 𝐸𝐸𝑀1CFZ 40-wk (50 OD) 

MFX 40-wk (300 OD)
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Dose in mg; 
OD, daily dose;
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CATALYST 
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t: time after start 
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