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(Brief) Historical context for the 
endTB project



Joel: “I take 16 pills—10 in the morning and at night 
6—in total 16 pills daily. I feel tempted to not take 
cycloserine because I get in my head that it’s going 
to my head. It makes you feel upset, like your eyes 
are going in different directions from each other. I 
feel a lack of concentration, and I feel accelerated 
when I walk, when I talk, and it’s difficult. I think 
this will damage me permanently so in the future I 
won’t be able to do anything else. “Credit: Mark Rosenberg

Joel’s Mother: “My first son died in the year 
2000, on October 21, and he was 17. My other 
son, who was 29 years old, also died in the year 
2000, on November 21. And, the third one, 34 
years old, died almost a year after the first two, 
on October 1, 2001. My daughter (28 years old) 
died on November 1, 2002. “



51 Brigden et al. Bull WHO, 2013; 2 WHO. Global TB report, 2014; 3WHO. Global TB report, 2016.

State of treatment for multidrug/rifampin-resistant TB c. 20131
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500K new cases/year2

18-24 month 
treatment
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Bedaquiline (US FDA Dec 2012) Delamanid (EMA Nov 2013)

to culture conversion

Background c. 2013



The endTB project



Goals
▪ Expand access to new/repurposed TB drugs
▪ Find better, shorter, less toxic regimens 
▪ Generate & disseminate evidence

endTB Project overview:

endTB clinical trial  8 Countries   754 participants

Short regimens RR- & FQ-susceptible (FQ-S) pulmonary TB

endTB-Q trial 5 Countries   324 participants

Short regimens for RR- and FQ-R pulmonary TB (FQ-R)

endTB observational study 17 Countries      > 2800 patients

Long regimens for all forms of rifampin-resistant (RR-) TB

Studies

Funding 
▪$81.2 M over 9 years from Unitaid
▪Cofunding: >$9M co-funding (MSF, PIH)



Largest multi-centre observational 
study of regimens containing 

bedaquiline or delamanid

17
Countries

> 2800
Patients

endTB Observational Study (Mar 2015-Dec 2019)

Main results:
• 80% effectiveness of long regimens
• Good safety of bedaquiline & delamanid

o Alone
o In combination
o For prolonged duration

• Data shared for WHO guideline revisions (2018, 2019, 2022)



endTB/endTB-Q trial designs

endTB 1: BLMZ

endTB Clinical Trial for FQ-susceptible MDR-TB

endTB Control: WHO recommended regimen for FQ-susceptible MDR-TB

endTB 2: BCLLfxZ

endTB 3: BDLLfxZ

endTB 4: DCLLfxZ

endTB 5: DCMZ

N=754: Bayesian response-
adaptive randomization 

Evaluates 9-month, all oral regimens.

Evaluates all-oral regimen of 6 or 9-month 
duration by extent of disease. 

N=324; 2 exp:1control
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endTB-Q Clinical Trial for FQ-resistant MDR-TB

endTB-Q Control: WHO recommended regimen for FQ-resistant MDR-TB

endTB-Q (exp strategy ): BCDL

73 
weeks

104 
weeks

Evaluates non-inferiority of 
experimental regimens compared to 

internal control.

Evaluates non-inferiority of experimental 
strategy compared to internal control. B=bedaquiline

D=delamanid
C=clofazimine
L=linezolid
Lfx=levofloxacin
M=moxifloxacin
Z=pyrazinamide



endTB trial: Ph 3 Bayesian response-
adaptive non-inferiority trial of 5 short, 
experimental regimens for FQ-S 
MDR/RR-TB



endTB trial (N=754)

endTB 1: BLMZ

endTB Control: WHO recommended regimen for FQ-susceptible MDR-TB

endTB 2: BCLLfxZ

endTB 3: BDLLfxZ

endTB 4: DCLLfxZ

endTB 5: DCMZ
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73 
weeks

104 
weeks

Month (study visit frequency)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Weekly Every 4 Weeks Every 6-8 weeks

Clinical, biochemical, hematologic, bacteriologic, adherence, neurologic, optic, audiometric, radiographic, 
cardiac monitoring + daily treatment support

Evaluates non-inferiority of experimental regimens compared to internal control.

Post-treatment follow-up

Post-treatment follow-up

Post-treatment follow-up

Post-treatment follow-up

Post-treatment follow-up

B=bedaquiline
D=delamanid
C=clofazimine
L=linezolid
Lfx=levofloxacin
M=moxifloxacin
Z=pyrazinamide
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The endTB clinical trial

7 countries 12 sites

1539 screened 754 randomized

> 18,000 
study visits

Kazakhstan
184 (24%)

India
31 (4%)

South-Africa
56 (7%)

Georgia
13 (2%)

Lesotho

Peru
287 (38%)

81 (11%)

Pakistan
101 (13%)

2018 20192017

Database
lock

First participant 
enrolled

Covid-19

2020 2021 2022 2023

Peru & 
Kazakhstan Lesotho

PakistanSouth Africa India
Last participant 

enrolled
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Baseline characteristic
Total

(N = 699)

Age (years), median (range) 32.0 [15.0;71.0]

Sex, female 264 (37.8%)

BMI (kg/m²), median (IQR) 20.4 [18.0;22.8]

HIV positive 98 (14.0%)

Hepatitis B 17 (2.4%)

Hepatitis C 26 (3.7%)

Diabetes 105 (15.0%)
Sputum smear positive 568 (81.3%)

Lung cavitation 399 (57.1%)

Pyrazinamide resistance 377 (53.9%)
Prior exposure to other 2nd line drugs 78 (11.2%)

endTB trial | Selected baseline characteristics
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endTB trial | Efficacy results, mITT population (N=699)

89.0% 90.4%
85.2%

78.8%
83.2% 80.7%
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Superior

Efficacy compared to control

Non-inferior (all analyses)

Non-inferior (only in mITT)

Not non-inferior
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endTB1
BLMZ

endTB2
BLLCZ

endTB3
BDLLZ

endTB4
DLLCZ

endTB5
DMCZ

endTB6
Control

Participants with >=1 adverse event leading to 
permanent drug stop

endTB trial: Safety at Week 73



• 3 nine-month regimens (BLMZ, BCLLfxZ, BDLLfxZ) are non-inferior (1 superior) to current, well-
performing 18-month standard of care

• Low mortality

• Good results in people with severe disease, comorbidities 

• Similar, high rates of important AEs, except liver toxicity (pyrazinamide, bedaquiline, 
moxifloxacin, linezolid)

• All 3 regimens can be used to treat MDR-TB in adults, adolescents, children & pregnant people 

 

       

endTB trial – conclusions
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endTB-Q trial



endTB-Q trial (N=324)
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73 
weeks

104 
weeks

Month (study visit frequency)

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Weekly Every 4 Weeks Every 6-8 weeks

Clinical, biochemical, hematologic, bacteriologic, adherence, neurologic, optic, audiometric, radiographic, cardiac monitoring 
+ daily treatment support

Evaluates non-inferiority of experimental strategy (6 or 9 months per disease extent) compared to internal control.

endTB-Q Control: WHO recommended regimen for FQ-resistant MDR-TB

Post-treatment follow-upendTB-Q (exp strategy): BCDL

Randomized 2:1 experimental to control
B=bedaquiline
D=delamanid
C=clofazimine
L=linezolid



endTB-Q| Timeline and enrollment
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Patients screened: 1030 -> Randomized: 324 (31.5%) in endTB-Q + 138 (19.5%) in endTB trial

2020 2021 2022

Pakistan 
(IRD)

India
(MSF)

Kazakhstan 
(PIH)

Lesotho 
(PIH)

Peru
(PIH)

Vietnam 
(UCSF)

Last Participant Last Visit

2023 2024 2025

endTB-Q Database Lock

First results

shared

Sites final closure

Last 
participant 
randomized



endTB-Q| Select Baseline Characteristics (mITT)
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Experimental Control Total
N (%) 163 (66.0%) 84 (33.9%) 247 (100.0%)
Female 71 (43.6%) 43 (51.2%) 114 (46.2%)
Age* 31 [21.0; 42.0] 28.5[20.0; 44.0] 30 [21.0; 42.5]

<18 11 (6.7%) 7 (8.3%) 18 (7.3%)
BMI* 17.5 [15.6; 20.0] 17.9 [15.3; 20.1] 17.6 [15.4; 20.1]
HIV+ 1 (0.6%) 3 (3.6%) 4 (1.6%)
Hepatitis C+ 7 (4.3%) 5 (6.0%) 12 (4.9%)
Diabetes 37 (22.7%) 18 (21.4%) 55 (22.3%)
Cavitation 108 (66.3%) 57 (67.9%) 165 (66.8%)
Smear result
Negative/Scanty 45 (27.6%) 23 (27.4%) 68 (27.6%)
1-2+ 80 (49.0%) 39 (46.5%) 119 (48.1%)
3+ 38 (23.3%) 22 (26.2%) 60 (24.3%)

* Median [IQR]



endTB-Q| Control arm composition

Regimens n (%)

BCDL+Cs 59 (70.2%)

BCDL+Cs+E 5 (6.0%)

BCDL+Z  5 (6.0%)

BCDL other 7 (8.4%)

BCL+Cs+Z 8 (9.5%)

≈90% received BCDL + 1 or more drugs

B=bedaquiline
D=delamanid
C=clofazimine
L=linezolid



endTB-Q| Relative efficacy*: mITT & PP efficacy at Week 73

23*adjusted for randomization stratification variables: country & baseline extent of disease 

Recurrence       8 (8.4%)      0 (0.0%)



endTB-Q|

24*adjusted for randomization stratification variables: country & baseline extent of disease 

Relative efficacy*: Efficacy at Week 73, stratified by baseline disease 
extent (mITT & PP populations)

Recurrence
Limited     1 (1.7%) 
Extensive        7 (6.7%)



endTB-Q| Adverse Events: Total, Grade ≥3 & SAE at treatment end + 4 weeks#

(Safety population)
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Experimental Control Total

N=213 N=105 N=318

Participants with any Grade ≥3 AE* 136 (63.8%) 80 (76.2%) 216 (67.9%)

Participants with any SAE** 31 (14.5%) 23 (21.9%) 54 (17.0%)

Permanent discontinuation of ≥1 

drug(s) for AEs
30 (14.1%) 57 (54.3%) 87 (27.4%)

Death# 9 (4.2%) 2 (1.9%) 11 (3.5%)

# Post hoc analysis; primary safety analysis is at Week 73; ​* Graded according to MSF Severity Scale; ** Serious adverse event = 
leading to death or life threatening; or leading to hospitalization, permanent disability or congenital defect; or medically important.



endTB-Q| Conclusions
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• The endTB-Q strategy is an excellent option for patients with limited FQ-R, MDR/RR-TB 
disease. In extensive disease, it may not be sufficient to prevent relapse.

• endTB-Q reinforces the importance of FQ in RR/MDR-TB treatment:

− Relapse may be more likely when treating FQ-R-TB with the current, recommended short 
regimens (6BCDL, 2.0-5.0% & 6/9 BPaL, 2.7-4.4%)

− FQ resistance testing is critical in patients with RR-TB

• Future research is required to optimize regimen composition, duration:
− Trials should be designed specifically for pre-XDR-TB population to glean effects in that 

population
− Trials require an internal control to correctly interpret well-performing experimental arm



”Be careful about a race 
to the bottom…” Paul 
Farmer, March 2017

???



After the endTB project studies:
Dissemination, activism, advocacy, & more science

”Be careful about a race 
to the bottom…” Paul 
Farmer, March 2017

???
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#For people weighing 35-50kg
*Using lowest GDF prices (Sep 2025)
** Using lowest GDF prices (Sep 2025), except estimated cost-based generic 
prices for Bdq, Dlm & Pa

Courtesy of Christophe Perrin, MSF Access Campaign; GDF, Sep 2025

Price and pill burden considerations
Regimen price in USD & pill burden#

Regimen

Current 

regimen 

price*

Current:

Lowest 

possible**

Average

daily

pill burden

9BLMZ $173 0.9 6.5

9BCLLfxZ $282 1.1 8.5

9BDLLfxZ $1,464 8.0 11.5

6BPaLM $284 1.5 4

6BCDL $956 ~4.9 6

18-month 

B6LLfxLC
$428 ~0.5 8

 $-

 $200

 $400

 $600

 $800

 $1,000

 $1,200

 $1,400

 $1,600

 $1,800

2016 2017 2018 2019 2020 2021 2022 2023 2024 Jan-25 Sep-25

Price of bedaquiline & delamanid over time

Otsuka

India & South Africa

J&J

Delamanid –
Bedaquiline – 

Target 
generic price

Viatris

Lupin

Macleods

https://www.stoptb.org/what-we-do/facilitate-access-tb-drugs-diagnostics/global-drug-facility-gdf/buyers/plan-order
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The endTB Data Sharing Initiative (eDSI) affords ethical, equitable and 
transparent access to endTB data for a range of users who share the 
common goal of increasing information to improve care for MDR-TB 
patients. It is a unique set of data on more than 3,700 participants spread 
across 4 continents. 

Partner to learn more from the endTB project
data?



Open Scientific Questions 
Comparison across range of shorter 
regimens-MELD DR-TB

• Patient preference/improved safety & 
tolerability

• Shorter regimens for people with 
extensive disease?

• Improved treatment for XDR-TB

• Prevention of acquisition of drug 
resistance

• Prevention & management of PTLD



The nearly 4000 participants and the other patients screened

All the team members, investigators and sites which implemented the project over 9 years.
The National TB Programs and all local partners in 18 countries

The Sponsor and research partners:

The PIs, the central endTB team, all contributing expert teams (Protocol Writing Committee, Scientific Advisory 
Committee, MSF Logistique, unblinded statisticians, the Clinical Advisory Committee, the Pharmacovigilance unit, 
Data and Safety Monitoring Board, MSF Access Campaign, Global Tuberculosis Community Advisory Board, WHO) 

and all other support teams

Our co-funders: MSF, PIH, IRD the Ramón Areces Foundation, the Jung Foundation for Science and Research
And our long-term partner:

Special thanks to the people and organizations who made the endTB Project a reality…



We are grateful to all endTB Project participants and teams!
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