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Respiratory vulnerability in mycobacteria

First regulatory approval of a new antiTB

drug after 40 years of inattention



Reference mouse foot-pad model

 the proportional bactericidal mouse foot-pad model technique
remains the only technique capable of discriminating between
viable, i.e. capable of multiplication, and non-viable, i.e. incapable of
multiplication, M. leprae, and also quantifying the rate of bacterial
killing by drugs
→ threshold for measuring the percentage of viable bacilli =
0.00006-0.004



- the main mechansim of resistance to bedaquiline in tuberculosis = 
mutation in Rv0678, encoding a repressor of a efflux pump
- the rv0678-mmpS5 mmpL5 locus is absent in Mycobacterium leprae
(M. ulcerans) (Hartkoon et al. 2014)

Bedaquiline for leprosy (1)

→ bactericidal effect
→ single dose of bedaquiline > rifampicin and moxifloxacin 

(Ji, AAC 2006) (Chauffour, PNTD, 2023)



Bedaquiline for leprosy (2)
• Two recent clinical trials
• 8 weeks BDQ (200 mg/d – 2 weeks / 100 mg 3 t/week – 6 weeks)

Followed by MDT for 1 year
• Common endpoint = rate of bacterial killing measured by the reference

proportional bactericidal mouse foot-pad model technique
• Exploratory endpoints = molecular biomarkers (cf. Charlotte Avanzi’s talk)

 in patients with multibacillary leprosy, bedaquiline monotherapy cleared M. leprae
by 4 weeks of treatment and led to improvement in the appearance of skin lesions by
7 weeks



Telacebec for leprosy (1)

Mechanism of resistance / escape to telacebec in M. tuberculosis:

–“escape” possible due to the presence of another electron acceptor

(cytochrome bd (cyt-bd) in M. tuberculosis (Kalia NP, Sci Rep. 2019, doi:

10.1038/s41598-019-44887-9)

–mechanism of resistance: mutations in the target (especially QcrB

encoding one of the cytochrome bc subunits) (Scherr, Nat Commun. 2018, doi:

10.1038/s41467-018-07804-8; Pethe K, Nat Med. 2013, doi: 10.1038/nm.3262)

 absence of cytochrome bd in the M. leprae respiratory chain, as in M. ulcerans

 no “escape mechanisms ” possible



→ although >5 consecutive doses of rifampin were needed to
detect a bactericidal efficacy, 1 dose of telacebec at a low dose
of 2 mg/kg was sufficient to reduce the bacterial viability
substantially

(Lahiri, EID, 2022)

Dr. Ramanuj Lahiri
NHDP, LA, USA

Telacebec for leprosy (2)



2025



→ telacebec is the sole achieving the absence of AFB in all mouse footpads, as the
standard

→when comparing bitherapy groups, all, except the combination of telacebec and
CFZ, achieved the absence of AFB in all mouse footpads→ antagonism?

→not surprisingly, the combination of the three respiratory chain inhibitors
achieved a similar efficacy to the standard MDT, with no mice displaying AFB

2025

*
*





 respiratory chain inhibitors might be game changer for leprosy as they 
can allow simpler, shorter, more effective and safe treatment/prophylaxis

“Zero leprosy” achievable …

Respiratory chain inhibitors

WHO global leprosy strategy 2021-2030
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