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BDQ Resistance: Five Considerations

Resistance levels will plateau.

BDQ resistance is emerging at a comfortable rate.
BDQ resistance reflects other regimen components.
Resistance can be lowered with effective treatment.
Long-term uncertainty remains high.



1. Resistance levels will plateau.

As early as the 1960s, resistance
to INH and streptomycin had
stabilized in many places.

TB incidence in France (1968):
74 per 100,000

Similar patterns have been seen
with all other TB drugs.

Tubercle, (1972), 53, 57
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2. BDQ resistance is emerging at a comfortable rate.

Acquired BDQ) resistance seen
In ~2 per 100 treatments.

Despite being used to treat
highly drug-resistant TB

Study

Andres et al., 2020
Conradie et al., 2020
Conradie et al., 2022
Diaconet al., 2012
Guglielmetti et al., 2017
Ismail et al., 2018
Ismail et al., 2021
Kaniga et al., 2021
Kempker et al., 2020
Liuetal., 2021
Nimmo et al., 2020
Veziris et al,, 2017
Villelas et al., 2017
Wu et al,, 2021

RIF: ~0.5 per 100 treatments,
if treated w/ 3 effective drugs

~3 per 100 if INH lost

Random effects model

Perumal R et al. medRxiv 2023; Eur Respir J 2023; 62:2300639
Menzies D et al. PLOS Med 2009; 6:e1000146
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3. BDQ resistance reflects other regimen components:

Across four trials including pretomanid in the regimen:

Only 3 cases of acquired BDQ resistance, of 859 participants (0.4-1.0 per 100)
Similar to levels of acquired RIF resistance with 3 effective drugs

Participant | Regimen |Acquired Outcome’
resistance

NX018 BPaL BDQ ‘ Unfavorable; confirmed relapse at Day 267 (83 d after last dose)

7X026 BPaLggoxe | PMD ‘ Unfavorable; withdrawn during treatment; treatment failure
ZX079 BPaLsooxzs BDQ> PMD

‘ Unfavorable; non-compliant patient who withdrew consent during treatment

7X146 BPaLy200x9 | PMD ‘ Unfavorable; confirmed relapse at Day 539 (182 d after last dose)

ST058 6BPaMZ | BDQ, PMD Unfavorable; withdrawn during treatment; investigator/sponsor decision prompted by patient’s poor drug

compliance

ST455 6BPaMZ | PMD ‘ Unfavorable; confirmed relapse at Day 222 (42 d after last dose)

1 L. . .
Outcomes and abbreviations are as described in Table 3.

hitps://doi.org/10.1371/journal.pgph.0002283.t004

Timm J et al. PLOS Glob Public Health 2023; 3:e0002283



3. BDQ resistance reflects other regimen components:

- - 5yearoutlook —— 50 year outlook
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4. Resistance can be lowered with effective treatment.

No. (%)

South of Vietnam, 1996-2001:
Any resistance: 36% 2> 26%
RR-TB: 4.5% =2 2.0%

New York City, 1991-2003:
Any resistance: 34% 2> 22%
MDR-TB: 19% = 7%

Huong NT et al, J Infect Dis 2006; 194:1226-1232
Munsiff SS et al, Clin Infect Dis 2006; 42:1702-1710

Drug-resistance pattern

Susceptible to all 4 drugs
Resistance to any drug
Any resistance to

Monoresistance to
H

R
E
S

1996
(n = 374)
239 (63.9)
135 (36.1)

81 (21.6)
17 (4.5)
5 (1.3)

110 (29.4)

20 (5.3)
3 (0.8)
0 (0)

50 (13.4)

2001
(n = 888)
650 (73.8)
238 (26.3)

154 (16.6)
22 (2.0)
12 (1.1)

173 (19.4)

59 (6.3)
1(0.1)
0 (0)

82 (9.5)

142 (15.9)




4. Resistance can be lowered with effective treatment.

o
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Most important determinants of
MDR emergence:

Rate of acquired resistance

Treatment coverage of people
with MDR-TB

MDR-TB incidence/100,000 adults/year
10

0

Resistance acquisition risk, new patients (0.003-0.012)

Treatment coverage of diagnosed MDR, baseline (0.2-1.0)

Relative rate of decline in MDR strain transmission (0-1)

Default risk, second-line treatment (0.08-0.32)

Key : E n S ur e th at p e Opl e W / Latent TB reactivation rate (0.0005-0.0020/year)

Resistance acquisition risk, retreatment (0.003-0.060)
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g Fraction progressing rapidly after infection (0.04-0.18)
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Kendall EA et al, PLOS ONE 2017; 12:e0172748

PRCC: % reduction in 2025 MDR-TB incidence with intervention



5. Long-term uncertainty remains high.

Major outstanding questions:
Transmission fitness

Acquisition of resistance under
programmatic conditions

Resistance to other drugs used
in BDQ-containing regimens
Variation by location, strain, etc.

96 120 144 168
Time (hours)

Degiacomi G et al, Front Microbiol 2020; 11:559469



Summary: A Modeler’s Take on BD(QQ Resistance

Short-term indications are reassuring.

Longer-term uncertainty is high.

Effective diagnosis and treatment of
people with BDQ-R TB is a priority.

Decisions should be driven not by fear,

but by rational assessment of uncertainty.

What to do when you
don't know what to do.

DECISION MAKING IN TIMES OF UNCERTAINTY ‘J

THURSDAY, APRIL 9TH
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