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Current Situation

• In 2013, Australia had:
• 1,263 notified TB cases (including 43 relapses)

• 22 MDR-TB cases

• No XDR-TB cases

• Global treatment outcomes:
All TB

(n = 5.9 million in 2014)
MDR-TB 

(n = 86,936 in 2013)
XDR-TB 

(n = 4,086 in 2013)

Successful 83% 52% 28%

Died - 17% 27%

Failed - 9% 21%

Lost - 22% 23%

Toms C, Stapledon R, Waring J, Douglas P (2015). Tuberculosis Notifications in Australia 2012 and 2013. CDI
WHO (2016). Global Tuberculosis Report

Current WHO Guidelines for MDR-TB

WHO (2016). WHO Treatment Guidelines for Drug-Resistant Tuberculosis
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New (and New-ish) Drugs
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Bedaquiline (TMC207)

• Class – diarylquinoline

• Mechanism of action – inhibition of ATP synthase

• Half-life – 164 days

• Dosing – 400mg daily for 2 weeks, followed by 200mg three times 
weekly (total duration 24 weeks)

• Adverse effects – QT prolongation, hepatotoxicity

• Known drug interactions – CYP3A4 inducers/inhibitors (rifampicin, 
efavirenz)

Bedaquiline (n=23) vs placebo (n=24) for 8 weeks, in addition to background 
regimen
Sputum culture conversion rate at 8 weeks – 48% (bedaquiline) vs 9% (placebo)
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Two Year Follow-up

Safe
MAY reduce risk of resistance on treatment

Bedaquiline (n=79) vs placebo (n=81) for 24 weeks, in addition to background 
regimen
Median time to culture conversion - 83 days (bedaquiline) vs 125 days (placebo)
Cure rates - 58% (bedaquiline) vs 32% (placebo) at 120 weeks
10 deaths in bedaquiline group, 2 in placebo group (cause unclear)
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WHO Recommendation 2013

‘Bedaquiline may be added to a WHO-recommended regimen in adult 
patients with pulmonary MDR-TB (conditional recommendation, very 
low confidence in estimates of effect)’

Bedaquiline x Clofazimine
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Delamanid (OPC-67683)

• Class – nitro-dihydro-imidazooxazole

• Mechanism of action – inhibition of mycolic acid synthesis

• Half-life – 30 to 38 hours

• Dosing – 100mg BD for 6 months

• Adverse effects – QT prolongation

• Known drug interactions – none significant (metabolised by albumin)

Gupta R et al (2016). Delamanid in the Treatment of Multidrug-Resistant Tuberculosis. The International Journal of Tuberculosis and Lung Disease

Delamanid 100mg BD (n=161) vs delamanid 200mg BD (n=160) vs placebo (n=160) 
for 8 weeks, in addition to background regimen
Sputum conversion at 8 weeks – 45.4% (D100) vs 41.9% (D200) vs 29.6% (placebo)

Trial 204
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WHO (2014). The Use of Delamanid in the Treatment of Multidrug-Resistant Tuberculosis

n = 481 n = 213 n = 421

Skripconoka V et al (2013). Delamanid Improves Outcomes and Reduces Mortality in Multidrug-Resistant Tuberculosis. European Respiratory Journal

Observational Study 116
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WHO Recommendation 2014

‘Delamanid may be added on to a WHO-recommended regimen in adult 
patients with pulmonary MDR-TB (conditional recommendation; very 
low confidence in estimates of effect)’

NCT01424670 (clinicaltrials.gov)

• Phase III, double-blind, placebo-controlled

• 511 patients aged 18 to 69 with pulmonary MDR-TB

• 2:1 ratio of delamanid vs placebo, in addition to background regimen

• Delamanid dosed at 100mg BD for 2 months, then 200mg daily for 4 
months

• Includes a HIV-positive cohort (n = 48)

• 121 patients on moxifloxacin

• Follow-up complete as of June 2016

Gupta R et al (2016). Delamanid in the Treatment of Multidrug-Resistant Tuberculosis. The International Journal of Tuberculosis and Lung Disease
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Pretomanid (PA-824)

• Class – nitro-imidazo-oxazine

• Mechanism of action – inhibition of mycolic acid synthesis; generation 
of reactive nitrogen species

• Half-life – 16 to 20 hours

• Dosing – 200mg daily (tentative)

• Adverse effects – ↑ serum creatinine (dose-dependent, reversible, no 
definite effect on true renal function a la trimethoprim)

Ginsberg A et al (2009). Safety, Tolerability, and Pharmacokinetics of PA-824 in Healthy Subjects. Antimicrobial Agents and Chemotherapy
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Sutezolid (PNU-100480)

• Class – oxazolidinone

• Mechanism of action – inhibition of protein synthesis

• Half-life – 4 hours

• Dosing – 600mg BD (tentative)

• Adverse effects – promises to be better than linezolid (n.b. the 
tedizolid story) 

Wallis R et al (2011). Biomarker-Assisted Dose Selection for Safety and Efficacy in Early Development of PNU-100480 for Tuberculosis. 
Antimicrobial Agents and Chemotherapy
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In Limbo

http://www.doctorswithoutborders.org/sites/usa/files/msf_sutezolid_letter_to_sequella.pdf

Short(er) Courses
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Rapid Evaluation of Moxifloxacin 
in Tuberculosis (REMoxTB)
• Adults with newly-diagnosed TB and confirmed sensitivity to 

rifampicin + quinolones

• Control – HRZE for 8 weeks, then HR for 18 weeks

• Isoniazid group – moxifloxacin instead of ethambutol for 17 weeks

• Ethambutol group – moxifloxacin instead of isoniazid for 17 weeks

RIFAQUIN

Control – HRZE for 2 months, then HR for 4 months
4-Month – moxifloxacin + rifampicin + pyrazinamide + ethambutol daily for 2 months; then moxifloxacin + 
rifapentine 900mg twice weekly for 2 months 
6-Month – moxifloxacin + rifampicin + pyrazinamide + ethambutol daily for 2 months; then moxifloxacin + 
rifapentine 1200mg weekly for 4 months

Jindani A et al (2014). High-Dose Rifapentine with Moxifloxacin for Pulmonary Tuberculosis. NEJM.
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Bangladesh Regimen

Cure rate in relation to quinolone resistance
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WHO Recommendation 2016

‘In patients with RR-TB or MDR-TB who were not previously treated 
with second-line drugs – and in whom resistance to fluoroquinolones 
and second-line injectable agents was excluded or is considered highly 
unlikely – a shorter MDR-TB regimen of 9–12 months may be used 
(conditional recommendation, very low certainty in the evidence)’

Additional exclusion criteria – pregnant; extra-pulmonary TB

‘Bangladesh regimen’

All oral regimen

6 month regimen
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STREAM

• Adults with pulmonary MDR-TB + no initial quinolone/injectable 
resistance  line probe assay

• Phase 1 – non-inferiority trial of B (Bangladesh regimen) vs A 
(standard WHO regimen)
• 424 patients enrolled

• Results expected 2018

• Phase 2 – patients randomised to any of the listed regimens
• Primary outcomes are non-inferiority of C (all oral) and D (6 month regimen) 

vs B (Bangladesh regimen)

• First patient enrolled March 2016

Rusen ID (2016). STREAM Trial Update, accessible at http://www.cptrinitiative.org/wp-content/uploads/2016/05/5.7-Rusen.pdf

Nix-TB

• Open label trial in South Africa

• Bedaquiline + pretomanid + linezolid 1200mg daily for 6 months (with 
an option for 9 months if culture positive at 4 months)

• XDR-TB or MDR-TB with treatment intolerance/failure

• Exclusion criteria – HIV with CD4 count <50; QTC >500ms; significant 
peripheral neuropathy

• Primary endpoint – failure or relapse within 6 months of completing 
treatment

Conradie F (2017). The Nix-TB Trial of Pretomanid, Bedaquiline and Linezolid to Treat XDR-TB, accessible at http://www.croiconference.org/sessions/nix-tb-trial-
pretomanid-bedaquiline-and-linezolid-treat-xdr-tb

http://www.cptrinitiative.org/wp-content/uploads/2016/05/5.7-Rusen.pdf
http://www.croiconference.org/sessions/nix-tb-trial-pretomanid-bedaquiline-and-linezolid-treat-xdr-tb
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Nix-TB Early Results

• 72 patients enrolled (37 HIV positive, 47 XDR-TB)
• 4 deaths on treatment (all within 2 months)

• 31 completed treatment and 6-month follow-up:
• 2 relapses/reinfections:

1. XDR-TB on line probe assay – awaiting whole genome sequencing

2. Drug-sensitive TB – likely reinfection

• All surviving patients were culture-negative at 4 months (74% negative at 2 
months)

• Adverse events:
• 49 patients had at least one linezolid dose interruption

• ~10 patients had transaminitis – all resolved after a pause in treatment

Conradie F (2017). The Nix-TB Trial of Pretomanid, Bedaquiline and Linezolid to Treat XDR-TB, accessible at http://www.croiconference.org/sessions/nix-tb-trial-
pretomanid-bedaquiline-and-linezolid-treat-xdr-tb

More Coming!

Nickname Sponsor TB Type Trial Drugs Status

MDR-END Seoul National 
University 
Hospital

Quinolone-
sensitive MDR

Delamanid + linezolid + levofloxacin + 
pyrazinamide for 9 to 12 months

Enrolling

STAND TB Alliance DS Moxifloxacin + pretomanid + pyrazinamide for 4 
to 6 months

Suspended 
for NC-005

NC-005 TB Alliance DS or MDR 3 arms with bedaquiline + pretomanid + 
pyrazinamide +/- moxifloxacin vs HRZE

Recruitment 
completed

endTB MSF MDR 5 arms (containing bedaquiline or delamanid) vs 
standard regimen for 39 weeks

Enrolling

NeXT University of 
Cape Town

MDR or XDR Linezolid + bedaquiline + levofloxacin + 
pyrazinamide + ethionamide/isoniazid for 6 to 9 
months

Enrolling

Resist-TB (2016). DR-TB Clinical Trials Progress Report, accessible at http://www.resisttb.org/?page_id=1602
Specific information on individual trials accessible at http://clinicaltrials.gov 

http://www.croiconference.org/sessions/nix-tb-trial-pretomanid-bedaquiline-and-linezolid-treat-xdr-tb
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In Summary

NEW DRUGS

• Bedaquiline - WHO approved

• Delamanid - WHO approved

• Pretomanid - active phase III trials

• Sutezolid - progress stagnant

SHORTER COURSES

• ReMoxTB - negative trial

• RIFAQUIN - negative trial for shorter course

• ‘Bangladesh Regimen’ - WHO approved, ongoing trial vs standard of care (in STREAM)

• STREAM - ongoing

• Nix-TB - early results appear promising
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