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Agenda

1. Welcome (Joelle) – 5 mins

2. Framing (Lindsay) – 10 mins

3. Putting DR-TB Treatment Guidelines Updates in Context for 
Communities and Civil Society (Dr Jennifer Furin, Harvard Medical 
School & Sentinel Project on Pediatric Drug-Resistant TB) – 40 mins

4. Q&A – 35 mins



WORLD HEALTH ORGANIZATION DR-TB 
TREATMENT GUIDELINES, 2022 
The WHO recommends three regimens for the treatment of rifampicin-/multidrug-
resistant TB (RR-/MDR-TB), each with slightly different eligibility criteria based on 
the available data (or lack thereof).

The shorter standardized regimens are prioritized, with the longer individualized 
regimen recommended for use in populations and individuals otherwise not 
eligible or able to take the shorter regimens.

1. Six-month BPaL/M regimen: six months of bedaquiline, pretomanid, and 
linezolid given with moxifloxacin for RR-/MDR-TB and without moxifloxacin for 
pre-XDR-TB.

2. Nine month standardized, all-oral regimen: nine months of levofloxacin, 
clofazimine, pyrazinamide, and ethambutol; supplemented by bedaquiline for 
the first six months, linezolid for the first two months, and high-dose isoniazid 
for the first four to six months for RR-/MDR-TB.

3. 18-to-20-month individualized regimen: 18-to-20-months of a regimen 
composed of at least four medicines selected from the list of WHO Group A, B, 
and C medicines according to an individual’s drug-susceptibility profile.



WORLD HEALTH ORGANIZATION RAPID 
COMMUNICATION, AUGUST 2024
1. 6-month BEAT-TB regimen: 

6BDLz + Lx or C
bedaquiline, delamanid, linezolid, levofloxacin, 
clofazimine

Depending on FQ results, either drop clofazimine or 
levofloxacin or if don’t have DST results continue with 
both drugs

2. 9-month endTB regimens:

9BLzMZ
9BLzLxCZ
9BLzLxDZ

bedaquiline linezolid and pyrazinamide given with 
moxifloxacin; or with levofloxacin and clofazimine; or 
with levofloxacin and delamanid

Recommendations against the use of the other two 
endTB regimens that were bedaquiline-sparing

Read the rapid communication here.

https://www.google.com/url?q=https://www.who.int/publications/i/item/B09123%23:~:text%3DThis%2520Rapid%2520Communication%2520is%2520released,planning%2520at%2520the%2520country%2520level.&sa=D&source=calendar&ust=1726947860910245&usg=AOvVaw1e07gdGAWLUjfQPIv9o3tq


1. Six-month regimens

a) BPaL/M regimen: six months of bedaquiline, pretomanid, and linezolid given 
with moxifloxacin for RR-/MDR-TB and without moxifloxacin for pre-XDR-TB.

b) BEAT-TB regimen: six months of bedaquiline, delamanid, linezolid, 
levofloxacin or clofazimine

2. Nine-month regimens

a) endTB regimen: nine months of bedaquiline linezolid and pyrazinamide given 
with moxifloxacin; or with levofloxacin and clofazimine; or with levofloxacin and 
delamanid

b) Nine month standardized, all-oral regimen: nine months of levofloxacin, 
clofazimine, pyrazinamide, and ethambutol; supplemented by bedaquiline for 
the first six months, linezolid for the first two months, and high-dose isoniazid 
for the first four to six months for RR-/MDR-TB

3. 18-to-20-month individualized regimen: 18-to-20-months of a regimen composed 
of at least four medicines selected from the list of WHO Group A, B, and C 
medicines according to an individual’s drug-susceptibility profile.

WORLD HEALTH ORGANIZATION DR-TB 
TREATMENT GUIDELINES, 2024 



1. Walk through rapid communication from August 2024

2. Breakdown BEAT-TB and endTB regimens and 
evidence base behind latest WHO recommendations

3. Explain extrapolation to children and pregnant women

4. Point out differences / similarities between BEAT, 
endTB. and other WHO-recommended regimens for 
DR-TB

5. Provide context for where BEAT and endTB regimens 
fit in, e.g., how they are likely to be incorporated into 
national guidelines and TB programs in practice

Dr. Jennifer Furin is an infectious diseases physician and medical anthropologist 
with more than 30 years of experience working for people with drug-resistant TB 
all over the world.

Putting Drug-Resistant TB Treatment Guidelines 
Updates in Context for Communities and Civil Society
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Objectives
• To review the recent updates to RR/MDR-TB 

treatment issued by WHO in August, 2024;

• To briefly present the evidence supporting 
these recommendations;

• To discuss possible approaches for countries 
given multiple options now available for 
treating RR/MDR-TB



WHO Rapid 
Communication, August 
2024
• Reviewed data from the BEAT Tuberculosis trial 

and from the endTB trial;

• Did not compare these regimens to one 
another or to BPaLM in terms of efficacy or 
safety;

• Did not review the WHO drug 
groups/classifications



WHO Recommendations
• WHO suggests the use of a 6-month treatment regimen composed 

of bedaquiline, delamanid, linezolid (600 mg), levofloxacin, and 
clofazimine (BDLLfxC) in MDR/RR-TB patients with or without 
fluoroquinolone resistance(conditional recommendation, very low 
certainty of evidence). The available evidence included children, 
adolescents, pregnant and breastfeeding women, flagging the 
possible use of the regimen in these population groups. 

• WHO suggests using the 9-month all-oral regimens (BLMZ, BLLfxCZ 
and BDLLfxZ) over currently recommended longer (>18 months) 
regimens in patients with MDR/RR-TB and in whom resistance to 
fluoroquinolones has been excluded. Amongst these regimens, 
using BLMZ is suggested over using BLLfxCZ, and BLLfxCZ is 
suggested over BDLLfxZ (conditional recommendation, very low 
certainty of evidence). 



BEAT Tuberculosis Trial
• Randomized, controlled, non-inferiority trial 

done only in South Africa;

• Compared the 9-month, all-oral SOC regimen in 
SA with a 6-month, 4/5 drug regimen 
consisting of BDQ, DLM, CFZ, LFX, and LZD;

• Regimen could be refined if DST to the FLQ 
established.















BEAT Tuberculosis: 
Results
• 374 participants enrolled;

• Interim analysis of 199 showed the 
experimental regimen was non-inferior to the 
9-month SOC regimen in terms of efficacy and 
safety;

• Most of the endpoints were due to regimen 
changes;

• Awaiting more details in the publication. 



endTB trial
• Multi-country, non-inferiority trials using 

adaptive randomization to assess multiple 9-
month regimens for RR/MDR-TB without 
fluoroquinolone resistance;

• Aim was to detect as many non-inferior 
regimens as possible;

• All regimens contained PZA: other 
combinations of BDQ, DLM, LZD, LFX/MFX, CFZ



















endTB-Q…hot off the 
presses
• RCT among people whose strains of RR/MDR-TB have 

additional resistance to the FLQs;

• Only trial done specifically in this population;

• Compared 6-9 month regimen of BDQ-LZD-DLM-CFZ 
with longer, individualized treatment;

• Excellent outcomes but did NOT meet non-inferiority 
criteria;

• People with non-severe disease had 93% success rate;

• Severe disease did not do as well—has ramifications 
for BEAT Tuberculosis and for BPaL regimens as well. 



Current Options for 
RR/MDR-TB
• 6 months BPaLM

• 6 months BDQ-DLM-CFZ-LFX-LZD

• endTB 1, 2, or 3 (9 months, 4-5 drugs);
• All-oral 9-month regimen based on STREAM 

study;
• None compared to each other.



Extrapolation to Children 
and Pregnant 
Women/People
• BEAT Tuberculosis included children (down to 

age 6 years enrolled) and pregnant 
women/people;

• endTB let pregnant women/people stay in the 
study if they became pregnant during the trial;

• All drugs in both these regimens have been 
used in children and pregnant women/people;

• Dosing in children established and child-
friendly formulations exist. 



Multiple Options: How 
to Choose?

• Decisions on appropriate regimens should be made according to 
clinical judgement and patient preference, considering DST results, 
treatment history, risk of adverse events, and severity and site of 
the disease. 

• Duration, pill burden, side effects, access/drug supply, FLQ 
resistance testing;

• Persons with meningitis, OA disease cannot get these regimens;

• Persons with previous treatment using drugs in the regimens 
cannot receive them unless susceptibility confirmed;

• Children and pregnant women/people cannot get pretomanid;

• Robustness of the study?

• Drug availability and pricing will likely drive these decisions.









Multiple Options: 
Switching between 
Regimens?
• Studies did not assess this, and if the regimen 

was changed, an endpoint was met;

• If toxicity to a single agent develops and 
patient is doing well, could consider switching 
(?);

• Should doses received count?



Options for people with 
FLQ resistant strains
• BEAT Tuberculosis regimen with BDQ-DLM-CFZ-

LZD;

• BPaL (?);
• endTB-Q study results;

• People with FLQ-resistant strains may be at 
increased risk for amplification of resistance;

• Backbone of BDQ, LZD, FLQ common in most of 
these regimens: resistance to any of these likely 
compromises ability to use shorter regimens.



Future Directions
• Patient preference studies (including asking 

those receiving care to actually choose their 
regimens);

• Compare these regimens to one another?



Thank you!
• endTB team for their slides;

• Francesca Conradie for the BEAT Tuberculosis 
slides

• jenniferfurin@gmail.com


