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2 New Drugs for MDR TB 



Overview 

ÅTB Drug  Pipeline and Clinical Trials 

ÅNew Drugs 

ïBedaquiline 

ïDelamanid 

ïOthers 

ÅRepurposed Drugs 

ïLinezolid and Carbapanems 

 

 

 



Types of trials 





Mechanism of Action 

Photo: from National Institute of 
Allergy and Infectious Diseases 
(NIAID) website 



New Drugs 

ÅDiarylquinolines 

ïBedaquiline (TMC-207) 

 

 

ÅNitroimidazoles 

ïDelamanid (OPC-67683) 

ïPA-824 

 

 

ÅOxazolidinones 

ïSutezolid 

ïAZD-5847 

 

ÅDiamines 

ïSQ-109 
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Bedaquiline (TMC-207) 

  Diacon et al. n engl j med 360;23   
  june 4, 2009 

Dose:  400 mg daily 2 weeks 
 200 mg 3 times per week 



Bedaquiline (TMC-207) 

  Diacon et al. n engl j med 360;23   
  june 4, 2009 Diacon et al. Antimicrobial Agents and 

Chemotherapy 2012 Volume 56 : 6. 3271–3276 



Adverse Events 

ÅHepatotoxicity  

ÅProlonged QT interval 

ÅDrug interactions 

ÅHeadache, arthralgia 

ÅTrial C208: more deaths in bedaquiline group 
(12.7% vs 2.5%) but only 1 while taking 
bedaquiline  

 

 

 



Can be added to a WHO regimen 

1. WHO regimen 

ïMDR not feasible 

ïPre XDR / XDR 

2. Informed consent 

3. Closely monitored 

4. Adults Pulmonary TB  

5. Pharmacovigilance 



Next Steps 

ÅAccelerated approval granted by FDA Dec 2012 

ÅPhase III trial – planning 

ÅCompassionate use / expanded access 

ÅNC003 phase IIa trial 



Delamanid 









Delamanid Safety Results 

ÅMost adverse events mild to moderate and balanced 
between delamanid and placebo groups 

ÅHigher incidence QTcF prolongation, but no clinical 
manifestations 

ÅDrug Drug interaction studies show no significant 
interactions with tenofavir, efavirenz or Kaletra 

 

 
 

Gler et al. n engl j med 366;23 nejm.org june 7, 2012 

 



Delamanid (Deltyba) 

Å21/11/2013 Committee for Medicinal Products for 
Human Use (European Medicines Agency): 

ïRecommended granting conditional marketing authorisation 

ïRestricted to pulmonary TB where alternative treatments 
cannot be used due to resistance or intolerance 

ÅPhase III study underway 

ÅResponsible Access Plan? 

 



PA-824 

ÅNitroimidazo-oxazine (TB Alliance) 

ÅSafe and efficacious (14 days) 

ÅSide effects 
ïGastrointestinal 

ïReversible increase Cr 

ïVery limited data 
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Linezolid 

ÅMDR TB case series reported relatively high rates 
treatment success.  

ÅClinical trial: addition of linezolid to failing XDR-TB 
regimen, 87% of patients had a negative sputum culture 
within 6 months of starting linezolid  

 Lee, n engl j med 367;16 october 18, 2012 

 

ÅAdverse events: neurologic effects (optic and peripheral 
neuropathy), lactic acidosis, and hematologic effects 
(anemia, thrombocytopenia, and leukopenia). 

 



Oxazolidinones in Development  

ÅSutezolid 

ïBetter in vitro and  mouse model activity 

ïSafe in healthy volunteers for 14 days 

ÅAZD 5847 

ïMIC similar to Sutezolid 

ïDemonstrated mouse model efficacy 

ïSafe in healthy volunteers for 14 days 

 



SQ109 

ÅDiamine (ethambutol analogue) 

ÅNo cross resistance with ethambutol 

ÅSynergy with isoniazid and rifampicin in 
mouse model and with bedaquiline and 
sutezolid 

 



Repurposed Drugs 

ÅClofazimine 

ÅLinezolid 

ÅCarbapenems (Imipenem / Meropenem) 



Clofazimine 

Pros 

ÅPotent anaerobic and 
intracellular activity  

ÅPotent sterilising activity in 
mouse models  

ÅSynergy effect in combination 
studies in mouse models 

ÅLow frequency of resistance 
development  

ÅNovel Mechanism of action 

 

Cons 

ÅLimited data of efficacy in 
humans 

ÅNo effect in EBA (NC 003 
study - 2 weeks)  

ÅQT prolongation 

ÅSkin discolouration 

ÅLong half life (70 days) 

 

 

 



Carbapenems 

ÅMeropenem or Imipenem 

ÅCombination with clavulanate 

ÅIntravenous and 2-3x daily 

ÅGenerally well tolerated 

ÅSide effects: anaphylaxis (0.01%), rash, 
headache 

 



What’s Needed: Research into  
a regimen approach 

ÅAt least one new class 

ÅAt least 3 and max 5 effective drugs 

ÅEffective against MDR and XDR strains 

ÅMax of 6 months 

ÅOral 

ÅSimple dosing schedule 

ÅGood side effect profile, limited monitoring 

ÅMinimal interaction with antiretrovirals 

 



MDR TB New Drug Trials  

2015 2016 2017 2018 2019 2020+ 

Delamanid 
phase III 

STREAM Trial 
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Delamanid 
phase III 
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Novel 

Regimen? 

Bedaquiline phase III 
MARVEL Trial 
Nix Trial 

? 

MDR TB New Drug Trials  


