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Introduction

Each year, around 500 000 people worldwide develop rifampicin-
resistant tuberculosis, defined as tuberculosis disease that is 
resistant to at least rifampicin.

Until 2020, treatment was 9–20 months in duration, had 
considerable toxicity, and was of inadequate effectiveness. 

In 2022, successful outcomes were reported for only 60% of 
patients who started treatment for rifampicin-resistant tuberculosis.



Introduction

The TB-PRACTECAL trial was designed to examine if 
combinations of new and repurposed antitubercular 

drugs could provide effective 24-week treatment 

regimens for rifampicin-resistant tuberculosis that 

were at least non-inferior to standard care.



Previous TB-PRACTECAL trial: stage 1

Standard 
care group

BPaL group

• Bedaquiline

• Linezolid

• Pretomanid

BPaLM group

• Bedaquiline

• Linezolid

• Pretomanid

• Moxifloxacin

BPaLC group

• Bedaquiline

• Linezolid

• Pretomanid

• Clofazimine

24-week

Patient with rifampicin-resistant, randomly assigned in a 1:1:1:1 ratio, stratified by site

36-80 week



Previous TB-PRACTECAL trial: stage 1

The BPaLM group was chosen on the basis of 

• Higher culture-conversion rates at 8 weeks (BPaLM 77%, BPaLC
67%, and BPaL 46%)

• Lower regimen cost (the prices of clofazimine are higher than those of 
moxifloxacin)



TB-PRACTECAL trial: stage 2
(24-108 week)



Standard care 
group

BPaLM group

• Bedaquiline

• Linezolid

• Pretomanid

• Moxifloxacin

• Efficacy and safety 

monitoring was 

conducted at least every 8 

weeks for the subsequent 

84 weeks.

24 - 108 week



Primary outcome

• Unfavourable status at 72 weeks. 

composite of 

❑ death

❑ treatment failure

❑ treatment discontinuation

❑ recurrence of tuberculosis

❑ loss to follow-up

Secondary efficacy 
outcomes

• Unfavourable outcomes at 24 weeks 

composite of 

❑ death

❑ treatment failure

❑ treatment discontinuation

• Unfavourable outcomes at 108 

weeks 

composite of 

❑ death

❑ treatment failure

❑ treatment discontinuation

❑ recurrence of tuberculosis

❑ loss to follow-up

❑ still receiving treatment at 108 weeks



Safety outcomes

• at week 72 and 108.

composite of 

❑ adverse events of grade 3 or higher

❑ serious adverse events 

Prolongation of the QTcF interval

• At week 24.



Post-hoc analyses

• at week 24, 48, 72 and 108.

BPaL group

• Bedaquiline

• Linezolid

• Pretomanid

BPaLC group

• Bedaquiline

• Linezolid

• Pretomanid

• Clofazimine

Standard care 
group



Statistical analysis
Sample size calculation based on 

• A non-inferiority comparison for a composite unfavourable outcome at 
108 weeks 

• assumed to be 50% in the standard care group 

• 45% in the investigational groups)

• A non-inferiority margin of 12%

• A power of 85%

• a one-sided type I error of 1.7% was assumed

➢181 participants per group would be required.



Statistical analysis
Non-inferiority margin

• Noninferiority margin of 12 percentage points 

• This noninferiority margin was congruent with that in recent trials 
involving patients with drug-resistant tuberculosis in which the 
noninferiority margin was 10 to 12 percentage points



Statistical analysis

• Intention-to-treat population 

• all randomly assigned participants who were dispensed study 
medication on at least one occasion.

• Modified intention-to-treat population

• all randomly assigned participants who were dispensed study 
medication on at least one occasion.

• had evidence of resistance to at least rifampicin by culture.



Statistical analysis

• Per-protocol population 

(subset of the modified intention-to-treat population)

• excluded participants who did not complete a protocol-adherent 
course of treatment (other than because of treatment failure or 
death).

• participants who discontinued treatment early because they violated 
at least one of the inclusion or exclusion criteria.







• 302 participants in intention-to-treat population (and the safety 
population)
• 151 in the standard care group

• 151 in the BPaLM group

• 275 participants in the modified intention-to-treat population 
• 137 in the standard care group 

• 138 in the BPaLM group

• 208 were included in the per-protocol population 
• 83 in the standard care group

• 125 in the BPaLM group

• 6 participants in the standard care group switched to the BPaLM
group after enrolment was terminated, and these participants were 
not included in the primary analysis.



Statistical analysis

• The primary efficacy and safety comparisons assumed a two-
sided 96·6% CI for investigational groups assessed in stage two.

• For binary outcomes report the absolute difference in the 
percentages of participants experiencing the outcome using a 
generalised linear model for a binomial outcome with an identity 
link function. 

• All secondary efficacy outcomes were reported with 
corresponding two-sided 95% CIs. 



Results



Results



Results
At 72 weeks

Modified ITT

Non-inferiority margin = 12%

Unadjusted risk difference= 

BPaLM – Standard care



Results

• The main reason for meeting the unfavourable outcome definition was 
early discontinuation 

• 50 [89%] of 56 participants with unfavourable outcomes in the standard care 
group 

• 11 [69%] of 16 in the BPaLM group

• which was mainly attributed to adverse events 

• 23 [46%] in the standard-care group 

• 7 [64%] in the BPaLM group



Results
At 72 weeks

Per-protocol

Non-inferiority margin = 12%

Unadjusted risk difference= 

BPaLM – Standard care



Results

• The difference in the risk of an unfavourable outcome between 
BPaLM and standard care may varied depending on country of 
enrolment or HIV status.



Results

Risk difference in the 
prespecified subgroup 
analyses 

• standard care - BPaLM

• at week 72

• modified intention-to-
treat population

Almost all  participants who were 
HIV-positive were enrolled in 
 South Africa (127 [91%] of 139)



Results
Modified ITT

Safety outcome



Results

• 9 participants died by week 108

• 6 (4%) in the standard care group

• 0 in the BPaLM group

• 1 (1%) in the BPaLC group 

• chronic obstructive pulmonary disease; unrelated to treatment

• 2 (2%) in the BPaL group 

• seizure (unrelated to treatment)

• lower respiratory tract infection (unrelated to treatment)



Limitations

• Many participants receiving an outdated standard of care that is no 
longer recommended. 

• The WHO consolidated guidelines on drug-resistant tuberculosis 
treatment were revised in March, 2019, and subsequent participants 
received standard of care in line with these guidelines. 



Limitations

• This change to the standard of care is reflected in the updated analysis, 
in which 

• the majority (95 [69%] of 137) of participants received the then-current 
standard of care. 

• A sensitivity analysis showed the effect estimate remained at −19·1% (−31·9% 
to −6·3%) when participants recruited before the 2019 WHO drug-resistant 
tuberculosis guidelines were implemented were excluded. 

• The heterogeneity in standard of care could have influenced the 
interaction analysis by country and HIV status.



Limitations

• The sponsor, participants, and investigators were made aware that the 
trial was stopped for efficacy, which could have introduced bias. 

• Six participants who crossed over from the standard care group to the 
BPaLM group were excluded from the modified intention-to-treat 
population. 

• Three grade 3 adverse events occurred in this group of six participants 
after switching to BPaLM.

• Outcome adjudication was conducted by unmasked investigators, 
which could also have introduced bias.



Thank you for your attention
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