33th PAGE conference,
Thessaloniki,Greece, 2025
Yuanxi Zou
yuanxi.zou@uu.se

QT interval prolongation in children receiving moxifloxacin and
clofazimine for ritampicin-resistant tuberculosis treatment in
South Africa, India and the Philippines

Yuanxi Zou', Megan Palmer?, Heather R Draper?, Anthony Garcia-Prats?3, Anneke C.
Hesseling?, Mats O Karlsson’, Elin M Svensson'#

1) Department of Pharmacy, Uppsala University, Uppsala, Sweden

2) Desmond Tutu TB Centre, Department of Paediatrics and Child Health, Faculty of Medicine and Health Sciences, Stellenbosch University
3) Department of Pediatrics, University of Wisconsin-Madison, Madison, Wisconsin, USA

4) Department of Pharmacy, Pharmacology and Toxicology, Radboud University Medical Center, Nijmegen, The Netherlands

Introduction

Clofazimine (CFZ) and moxifloxacin
(MFX) are commonly used for the
treatment of rifampicin-resistant
tuberculosis (RR-TB).!" Both drugs can
prolong the QT interval.

AIM: To characterise the associations
between their pharmacokinetics (PK)
and Fridericia-corrected QT interval
(QTcF) in children treated for RR-TB.

Methods

CATALYST Study

A multisite open-label trial for PK, safety
and acceptability of MFX and CFZ in children

Results
Patient Characteristics (n=36) PK-QTcF Model Parameter Estimate (RSE%)
Male (%) 14 (38.9) QTcF Base (ms) 416 (1)
Med!an age [years] (IQR) 4.8 (2.4, 8.1) IIV-Base (CV%) 3.2 (16)
Med!an we.lght-for-age Z-Score (IQR) -1.6 (-2.7, -0.5) AGE model (referring to 15-year-old)
Median height-for-age Z-Score (IQR) -0.9 (-2.3, -0.3) c 0@ (i
HIV status (%) 1(2.8) max,age (ms) -43.9 (14)
Time on RR-TB treatment at enrolment 37 (23, 64) EAS0 (years) 4.86 (22)
[days] (IQR) Hill 8.66 (27)
Time on CFZ at enrolment [days] (IQR) 37 (23, 64) DRUG 2 (4-drug interaction model °)
Time on MFX at enrolment [days] (IQR) 0 (-1, 0) Emax (ms) b 25.9 (fixed) ©
RR-TB QT-prolonging drug regimen (%) EC50,CFZ (mg/L) 212 (93)
CFZ/MFX 12 (33.3) ’
EC50,MFX (mg/L) 4.70 (67)

CFZ/MFX/bedaquiline (BDQ)
CFZ/MFX/delamanid (DLM)

15 (41.7)
9 (25.0) EC50,M2 of BDQ (ng/mL)

Simulation of Drug %Contribution to QT

EC50,M1 of DLM (ng/mL)
TIME (change over time)

prolongation based on the final model, of a typical OTmax_shift (ms)

(median) CATALYST patient receiving WHO doses
of CFZ, MFX, and/or BDQ, and/or DLM.’

Half-life, or HL (weeks)
Additive error (ms)

695 (fixed) ©
205 (fixed) ©

7.05 (fixed) ©
7.52 (fixed)©
17.1 (4.9)

~ . . . . D : : a. BDQ and DLM were two additional QT-prolonging drugs in
<15 years treated for RR-TB. Simulation dosmg for 76 kg' oD, g:ﬁylggg; CATALYST; they prolong via metabolites M2 and M1, respectively.
. A _ , b. Emax is shared among CFZ, MFX, M2 of BDQ, M1 of DLM, given
ROU;TGe%\//etgizted BDQ (200 OD 2 Wk.S o With Zgrsaetéogs their common mechanism of action for QT prolongation.
i . + 100 Mon/Wed/Fri 22 wks) > e CATALYST e Mode] Ep oy X (15— AGE) il
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___________________________________ _ t: time after start
StUdy X Intensive PK Visit 1 ‘_' O(predose) 2 8h E MFX 40'Wk (300 OD) } 40 TIME MOdel — QTmax X (1 — € (HL) X t) of TB treatment
wk i wks
0-2 e S v 4_.\_|g>_9__s:_t___g{_cg§§ ________________ CFZ 40-wk (50 OD) DRUG Model = EECFZ + EEMFX + EEM2 + EEM1
sudy | 8 Follow-up [ Sparsely at study EECFZ - Enax X CFZPK
wk2-24 | T Visits wis 16, 20,24 Drug [ CFZ - MPX I M1 of DLM Ml M2 of BDQ ' ECspcnz X (1 ¢ MEXPR ) o () + cFzPK
____________________________________ : : SO’CFZ ECSO MFEX
End of Study at Study wk 24 100 Sampling at trough Sampling at 2h post-dose — E. ><’ MEXPK
@ B CFZPK
PK-QTCF MOdel I:I ECSO,MFXX 1+ECSOCFZ X()‘I‘MFXPK
B ,
Structural components below were assessed U
and tested for statistical significance: é | ]
0
QTcF O
= BASE + DRUG + TIME + CIRC + COV + ERR = - W Sl R
BASE: Baseline QTcF at start of treatment. S g0l 8 16 24 %2 400 8 16 24 2 40
. . C = )0,
DRUG: Exposure-response relationship. S =
(@)) T _ Xe L _
S N| O 4007 e 400 .
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l predict drugs34 %100 Time after start of treatment (weeks) Age (years)
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With exposures obtained from above, a % 25 = Yo(L]Jlnj{er. ChlIleRregBhtad l:wertQTCF before
competitive PKPD interaction model was = an LI IRl reatment.
then used to describe the QT-prolongation §1080 8 16 24 32 400 8 16 24 32 40 « MFX had an immediate post-dose effect
contributed by multiple drug and was the primary contributor at its
concentrations.® . peak concentration.
. . o :
TIME: Drug-independent QTcF changes with - n  * CFZ and metabolites of BDQ/DLM drove
time after start of TB treatment (t).° = long-term QTcF prolongation due to
. : : : 6 X o . . .
CIRC: Diurnal variation. 25, their accumulating PK characteristics.
COvV: COV.‘;I”aEeS for Tg_e’ S(‘jex’ r?Cbe;l.COU”tW However, CFZ EC50 for drug effect was
ERR: Residual unexplained variability. % 8 16 24 32 400 8 16 24 32 40 estimated with large uncertainty.
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