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Conclusions
Regimen efficacy 
• Unfavourable outcome more frequent with 8wk regimens than 24wk 

standard regimen, as expected 
• Difference modest with 5-drug BDQ/LZD regimen (high probability <12%);  

excess relapses can be managed within the TRUNCATE strategy* 
• Biomarkers can identify subgroups with low probability of achieving target 

relapse rate (< 20%) with 8wk regimen. Refining criteria for treatment 
extension may improve strategy outcomes further. 

Regimen safety
• Regimens were safe overall (severe AEs, serious AEs uncommon)  
• Toxicity burden from linezolid appeared manageable  
• BDQ resistance in two (1.1%) is a caution; needs monitoring in other studies

* Paton N, Cousins C, Suresh C et al. NEJM published online 20 Feb 2023: DOI: 10.1056/NEJMoa2212537



• Because it was a strategy-comparison trial, the design and the approach to analysis differed 
from those used in regimen-comparison trials.

• A seamless phase 2–3, prospective, multicenter, international, adaptive, multigroup, multistage, 
randomized, open-label, noninferiority trial with a 96-week follow-up

N Paton. NEJM 2023; DOI: 10.1056/NEJMoa2212537  
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TRUNCATE-TB: Trial Regimens (Rif sensitive TB, mild-moderate)

Standard 
Treatment

Rifampicin 
10mg/kg

Isoniazid
Pyrazinamide 

(first 8w)
Ethambutol 

(first 8w)

hRIF-LZD
↑ Rifampicin * 

20-35 mg/kg
Isoniazid Pyrazinamide Ethambutol Linezolid 600mg

hRIF-CFZ
↑ Rifampicin 

35 mg/kg
Isoniazid Pyrazinamide Ethambutol

Clofazimine 
200mg

RPT-LZD
Rifapentine 

1200mg
Isoniazid Pyrazinamide

Levofloxacin 
1000mg

Linezolid 600mg

BDQ-LZD
Bedaquiline 
400/200mg

Isoniazid Pyrazinamide Ethambutol Linezolid 600mg

24w

8w

8w

8w

8w

8w: ±Extension (to 12weeks) if persistent clinical disease (symptoms and + smear) 

N Paton. CROI 2023, #113. NEJM 2023; DOI:10.1056/NEJMoa2212537. ** W Burman. N Engl J Med 2023;388:2296-2298.  

* The high dose rifampin was 35 mg/kg initially and was reduced to 20 mg/kg on Nov 1, 2019 (one death drug-induced liver injury, G3/4 hepatobiliary events decreased from 6.8% to 2.1%).

The trial steering committee (not the DSMC) discontinued enrollment in two strategy groups to ensure that sample-size requirements could be met for the formal evaluation of 
noninferiority in the two remaining strategy groups. Pragmatic decision (pill burden, regulatory advice, and import license Restrictions)



Study Primary Outcome: A composite outcome.

Composite Primary Outcome:
• Death before week 96
• Ongoing TBC treatment at week 96
• Active TBC at week 96

If assessment at week 8 was positive (symptoms and a 
positive sputum smear) participants continued 
treatment for another 4 weeks (total 12 weeks).

Those who remained positive at week 12 or relapsed
were treated with a standard 24-week regimen
(adjusted by susceptibility if needed)

Extension of therapy was therefore not a “failure”
but was part of the treatment strategy.

N Paton. NEJM 2023; DOI: 10.1056/NEJMoa2212537  



Why using composite endpoints as the primary study endpoint?

• Useful when a single primary endpoint is uncommon (low rate) or does not capture treatment efficacy.

• Most commonly used in “strategy” RCTs

• They reduce sample size requirements, follow-up periods, and costs.

• Individual components of the composite outcome must be equally important to patients and with similar 
frequencies (otherwise the most common of them will drag the overall endpoint)

• Caution: Incorrect interpretation of composite outcomes can lead to misleading conclusions that impact 
patient care (particularly when some of them are more frequent or more important than others).

D Baracaldo-Santamaria. J Clin Med. 2023 Jul; 12(13): 4371. LM Papileo. J Clin Epidemiol 128 (2020) 157e158
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Noninferiority margin of 12 percentage points (upper limit of a 97.5% CI, ITT), with the assumption of complete enrollment in two strategy groups, and 
assuming that a primary-outcome event would occur in 10% of the participants in each trial group (recent trials have used a 6.6 margin for noninf) 

N Paton. NEJM 2023; DOI: 10.1056/NEJMoa2212537  



Sensitivity analysis,
Predefined subgroups
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Background 
TRUNCATE-TB Trial 

The TRUNCATE strategy: 

• 8-week initial treatment (with extension to W12 for persistent clinical disease)

• Post-treatment monitoring, re-treatment of relapse with standard drugs for 6m

• Non-inferior to standard 6m Rx on clinical outcome at W96 (with initial 8-week BDQ-LZD) 

• Safe – no excess severe/serious AEs, death, respiratory disability

• Reduced total time on treatment; increased adherence motivation 

• Main trial results published today*   Ongoing work needed to optimize initial treatment and monitoring strategy.  

Aims of this analysis 

• To evaluate the efficacy and safety of the main 8-week regimens tested in the TRUNCATE-TB trial (as distinct from 
the strategy in which they were deployed) 

• To examine whether can identify subgroups in which the 8-week regimens do less well / better  

* Paton N, Cousins C, Suresh C et al. NEJM published online 20 Feb 2023: DOI: 10.1056/NEJMoa2212537N Paton. CROI 2023, #113



Analysis of regimen efficacy and safety

Efficacy 

• Primary outcome: unfavourable outcome  
• Rx failure, relapse, death by W96; not evaluated at W96 & no evidence of cure at last visit 
• Censored (classified as “unassessable”): inadequate initial Rx (did not complete; switched 

from assigned regimen; missed 7 days by W8; restarted Rx without evidence of TB disease)    

• Bayesian analysis*  
• Probability of difference in regimen unfavourable outcome vs standard regimen < 12% 
• Probability that regimen unfavourable outcome proportion < 20%

Safety 

• Primary outcome: AEs ≥ Grade 3 during initial strict randomised Rx (+30 days)

Composite Primary Outcome:
• Death before week 96
• Ongoing TBC treatment at week 96
• Active TBC at week 96

N Paton. NEJM 2023; DOI: 10.1056/NEJMoa2212537
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TRUNCATE-TB: Outcomes: treatment failure, relapse or death w96 (vs death, ongoing 
treatment, or active disease at week 96, main analysis, non-inf proven BDQ/LZD)

24 weeks 

Standard Rx 

(N=181)

8 weeks 

hRIF/LZD

(N=184)

8 weeks

BDQ/LZD

(N=189)
Unfavourable outcome – no (%) 7 (3.9%) 46 (25.0%) 26 (13.8%)

Treatment failure at switch to standard Rx 0 (0.0) 0 (0.0) 1 (0.5)

Treatment failure at end of treatment 0 (0.0) 0 (0.0) 1 (0.5)

Confirmed relapse 4 (2.2) 39 (21.2) 20 (10.6)

Un-confirmed relapse 0 (0.0) 0 (0.0) 3 (1.6)

Death by W96, possible TB-related cause 2 (1.1) 5 (2.7) 0 (0.0)

Did not attend W96, lacks cure at last attended visit 1 (0.6) 2 (1.1) 1 (0.5)

Unassessable outcome 6 (3.3) 29 (15.8) 16 (8.5)

• 0, 14% and 9% extended treatment 12 weeks (not considered failures as “strategy”)
• Safety similar to standard 24 week arm
• Mean total Tx duration: 180 vs 85 days.
• Could have a role in low risk TB.

N Paton. CROI 2023, #113. NEJM 2023; DOI:10.1056/NEJMoa2212537  

SimpliciTB: 4BPaMZ did not meet non-inf vs standard 2RHZE/4RH in drug-sensitive TB:
Faster time to culture negative, but high D/C due to toxicity.

M Cevik. CROI 2023; #109  

N Paton. CROI 2023, #113

12.2%

7.4 (1.7 to 13.2) 0.8 (-3.4 to 5.1)



Unfavourable outcome: Bayesian analysis 

24 weeks 

Standard Rx 

(N=181)

8 weeks 

hRIF/LZD

(N=184)

8 weeks 

BDQ/LZD

(N=189)
Adjusted proportion  (95% BCI)* 3.4% 

(1.3 to 6.3%) 
23.7%

 (17.2 to 30.9%) 

12.5% 

(7.9 to 18.1%)

Probability that proportion difference <12%* - 0.01 0.85 

Estimate using Bayesian model with flat (uninformative”) prior; adjusted for country and baseline relapse risk
Following approach described by Laptook et al,  JAMA 2017; DOI: 10.1001/jama.2017.14972

N Paton. CROI 2023, #113



Caution when using composite endpoints as the primary study
endpoint. Learnings:

• We must secure that individual components of the composite endpoint will effectively capture 
what happens in the trial.

• Individual components of the composite outcome must be equally important to patients and 
with similar frequencies (otherwise the most common will drag the overall endpoint)

• Caution: Incorrect interpretation of composite outcomes can lead to misleading conclusions that 
impact patient care (particularly when some are more frequent or more important than others).

• This case exemplifies that using different composite endpoints in the same RCT lead to different 
(contradictory) conclusions.

Composite Primary Outcome:
• Treatment failure
• Relapse
• Death before week 96

Composite Primary Outcome:
• Death before week 96
• Ongoing TBC Tx week 96
• Active TBC at week 96

≠
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