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• The detection of multidrug-resistant (MDR) tuberculosis (resistance to
rifampicin and isoniazid) or rifampicin-resistant tuberculosis has increased by
about 20% annually over the past decade (2009–2018). Drug-resistant
tuberculosis underpins about 15–20% of global tuberculosis mortality.1,2

• In some countries, such as Russia and Belarus, almost half of all patients
with tuberculosis have rifampicin-resistant tuberculosis.3

• Unmet needs and challenges concerning drug-resistant tuberculosis include
suboptimal diagnosis (about 60% of cases remain undiagnosed), inadequate
access to effective drugs (about 30% of patients receive appropriate
treatment), and poor treatment outcomes (treatment success is achieved in
only about 60% of patients).2

1 Lange C, Dheda K, Chesov D, Mandalakas AM, Udwadia Z, Horsburgh CR Jr. Management of drug-resistant tuberculosis. Lancet 2019; 394: 953–66. 2 WHO. 
Global tuberculosis report 2021. Geneva: World Health Organization, 2021. 3 WHO, European Centre for Disease Prevention and Control. Tuberculosis surveillance
and monitoring in Europe 2022–2020 data. Copenhagen: World Health Organization and the European Centre for Disease Prevention and Control, 2022.





MDR TB, high prevalence Countries
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susceptibility to fluoroquinolones





Association with drug resistance pattern and unfavourable treatment 
outcome stratified by regimens that include linezolid, bedaquiline, 

clofazimine, cycloserine and terizidone

Roelens et al. Am J Respir Crit Care Med, 2021

N=11,666 patients with MDR-TB; 4,653 (39.9%) had an unfavorable treatment outcome



Trial (Ref.) Inclusion/Exclusion criteria

STREAM (NEJM, 2019) • RR, FQL and aminoglycoside susceptible

Nix-TB (NEJM, 2020) • XDR (N=71, 65%)
• MDR (N=38, 34%) that was not responsive to 

treatment or for which a second-line regimen had
been discontinued because of side effects

NeXT (Am J Respir Crit Care Med, 2022) • RR/MDR, FQL and aminoglycoside susceptible

MDR-END (Lancet, 2022) • MDR with FQL susceptible

ZeNix (NEJM, 2022) • XDR (N=75, 41.4%)
• Pre-XDR (N=85, 47%)
• RR not responsive or for which a second-line 

regimen had been discontinued due to side effects
(N=21, 11.6%)

STREAM stage 2 (Lancet 2022) • RR, FQL and aminoglycoside susceptible



The STREAM trial randomized 383
participants to receive a STR* (9–11 months)
or a long 20-month individualized regimen
following the 2011 WHO guidelines. The STR
differed from the original Bangladesh regimen
only by the substitution of high-dose
gatifloxacin by high-dose moxifloxacin.
The trial showed non-inferiority of the STR
in persons with rifampicin-resistant but
FLQ- and aminoglycoside-susceptible TB.

*The short regimen consisted of moxifloxacin (high-dose), clofazimine, ethambutol, and pyrazinamide
administered over a 40-week period, supplemented by kanamycin, isoniazid, and prothionamide in the 
first 16 weeks. The intensive phase could be extended to 20 or 24 weeks for participants who did not
have conversion to a negative smear by 16 or 20 weeks, respectively. NEJM 2019; 380:1201-1213



A multicentre, randomised, open-label phase 2/3 non-
inferiority trial (MDR-END).

Patients with MDR TB confirmed by phenotypic or 
genotypic drug susceptibility tests or rifampicin-resistant
tuberculosis by genotypic tests, without FQL resistance.

The investigational group received delamanid, linezolid, 
levofloxacin, and pyrazinamide for 9 months, and the 
control group received a conventional 20–24-month 
regimen, according to the 2014 WHO guidelines.

At 24 months after treatment initiation,
60 (70·6%) of 85 participants in the
control group had treatment success,
as did 54 (75·0%) of 72 participants in
the shorter-regimen group (between-
group difference 4·4% [97·5% one-sided
CI –9·5% to ∞]), satisfying the
predefined non-inferiority margin.

No difference in safety outcomes was
identified between the control group and
the shorter-regimen group

9-month treatment with oral delamanid,
linezolid, levofloxacin, and pyrazinamide
could represent a new treatment option for
patients with fluoroquinolone-sensitive
multidrug-resistant tuberculosis



Both bedaquiline-containing regimens, a 9-month
oral regimen and a 6-month regimen with 8 weeks of
second-line injectable, had superior efficacy
compared with a 9-month injectable-containing
regimen, with fewer cases of hearing loss.



In the modified intention-to-treat event-free survival analysis, participants in the
intervention arm were less likely to experience an unfavorable outcome than
participants in the SOC arm over a 24-month period (HR=0.4; 95%CI, 0.2–0.6).

This is also supported by an RMTL ratio of 0.5 (95% CI, 0.4–0.8; P=0.001) An
exploratory subanalysis including only HIV-infected individuals showed similar
results.

Compared with traditional injectable-containing regimens,
in patients with MDR/RR TB without FQL or
aminoglycoside resistance, an all-oral 6-month
levofloxacin, bedaquiline, and linezolid–containing
MDR/RR-TB regimen was associated with a significantly
improved 24-month WHO-defined treatment outcome
(predominantly owing to toxicity-related drug substitution).
However, drug toxicity occurred frequently in both arms.







XDR, pre-XDR, RR TB that was not
responsive or for which a second-
line regimen had been
discontinued due to side effects.

Bedaquiline + pretomanid for 26
weeks + linezolid for either 26
weeks or 9 weeks (600 mg OD or
600 mg BID).



In patients with rifampin-resistant
pulmonary tuberculosis, a 24-week, all-oral
regimen was noninferior to the accepted
standard-care treatment, and it had a better
safety profile.













Treatment decisions usually rely upon at least two consecutive positive
results (to denote prolonged positivity or reversion) and the effect of one
spurious result would last only until the test repeated 1 month later is
reported.











Primary efficacy outcome in mITT population at 
72 weeks post-randomization

HIV status SOC n/N (%) Experimental

arm

Risk difference

(one-sided 98.3% CI)

Interaction p-
value

BPaLM versus control

Negative 26/51 (51.0) 3/48 (6.3) -44.7% (-∞ to -28.1%)
Positive 6/15 (40.0) 4/14 (28.6) -11.4% (-∞ to 25.6%) p = 0.08

BPaLC versus control

Negative 26/51 (51.0) 7/50 (14.0) -37.0% (-∞ to -18.9%)
Positive 6/15 (40.0) 5/14 (35.7) -4.3% (-∞ to 33.9%) p = 0.10

BPaL versus control

Negative 26/51 (51.0) 10/46 (21.7) -29.2% (-∞ to -9.6%)
Positive 6/15 (40.0) 4/14 (28.6) -11.4% (-∞ to 25.6%) p = 0.37









BACK-UP







New WHO MDR-TB drug classification for building a 
long MDR-TB regimen



http://dx.doi.org/10.5588/ijtld.22.0263 





1. Current TB-PRACTECAL data supports the use of 24-week 
regimens irrespective of HIV status

2. A trend towards the shorter regimens being more 
efficacious in HIV-negative patients was observed

3. No differences in trend were observed in the safety outcomes 
for the BPaL and BPaLM arms

4. The trial is accruing more data and will update in the next 
months

Conclusions

PRACTECAL Arm 1(BPaLM)
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