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ABSTRACT 

Multidrug resistant tuberculosis is defined as resistance to at least 

isoniazid and rifampicin. Multidrug resistant Tuberculosis is becoming 

a challenging health problem. There is a need need for newer and more 

effective drugs for this deadly menance.  Bedaquiline, first in a new 

class of drug, is approved by the US Food and Drug Association 

against MDR Tuberculosis. In phase III trials Bedaquiline is now 

known to bring about faster culture conversions. Accordingly, the FDA 

has approved bedaquiline as part of combination therapy to treat adults 

with MDR pulmonary TB but should be used only when other 

alternatives are not available. Bedaquiline a promising potential is also 

having a favourable outcome in Multi-Drug Resistant Tuberculosis. 
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INTRODUCTION 

Resistance to rifampicin with or without resistance to isoniazid is referred to as multidrug-

resistant tuberculosis (MDR-TB). Both of them are the most effective bactericidal agents 

presently used in tuberculosis treatment. In current scenario, MDR-TB is one of the most 

challenging health problems consisting of 3.5% of all newly diagnosed patients with MDR-

TB.
[1]

 The treatment of MDR-tuberculosis is highly toxic and much expensive than the 

treatment regimen used to treat rifampicin sensitive TB.  
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The absence of drugs as effective as isoniazid and rifampicin for therapy leads to reduced 

chances of treatment success and increased death rate when compared to patients with 

rifampicin sensitive TB. The need for newer and more effective drug are the need of hour. 

The drug "Bedaquiline" to treat multi drug resistant resistant TB was approved by the US 

Food and Drug Administration (FDA) on December 28, 2012.
[2]

 This drug was special and 

different from others as it had a different mechanism of action against tubercle bacilli. It was 

discovered by scientists at Janssen and was called as Sirturo. It is the first in a new class of 

drugs that aims to treat resistant TB. Mycobacterial adenosine triphosphate (ATP) synthase is 

required for the synthesis of ATP by Mycobacterium tuberculosis.  

 

Bedaquiline, a diarylquinoline,
[3]

 acts at this step by binding to the oligomeric and proteolipic 

subunit C of mycobacterial ATP synthase leading to inhibition of ATP synthesis and 

resulting in bacterial death. "atpE" is the gene encoding the subunit C of the ATP synthase 

and the amino-acid sequence is conserved even in nonrelated M. tuberculosis. Both 

replicating, as well as dormant Mycobacterium, are killed.
[4]

 

 

In 440 patients in phase 2 clinical trials the Safety and efficacy of bedaquiline was seen. 

Random allotment of 160 patients with newly diagnosed, smear-positive, MDR to be given 

either bedaquiline 400mg once a day for 2 weeks, followed by 200 mg thrice a week for 22 

weeks, or placebo, both in combination with a desired background regimen was done in the 

first trial. Bedaquiline was administered to 23 out of 47 patients enrolled in the second trial. 

The dosage was same as in the first trial, but the duration of use of bedaquiline was curtailed 

to 8 weeks. Safety, tolerability, and efficacy of this novel drug was tested in 233 patients in 

the third trial with dosage and duration same as used in the first trial. In these phase 2 trials, 

the end point was taken as median time to culture conversion, which was seen to be 

statistically significantly reduced, with acceptable adverse effects. Nausea, joint pain, and 

headache were the common side effects found in the clinical trials. 
[5]

 At a dose of 400 mg, 

early bactericidal activity of bedaquiline was similar to rifampicin and isoniazid from 

4 
th
 dayonwards.

[6] 

 

Bedaquiline is metabolised by Cytochrome 450 enzyme. Therefore plasma levels are affected 

by Microsomal enzyme induction and inhibition. Persons receiving bedaquiline should avoid 

alcohol and other hepatotoxic drugs.
[7]

  Since it is minimally excreted by the kidneys, it is 

safe in patients with mild to moderate renal impairment (not requiring dialysis), and should 

be administered with vigilance in patients with severe renal impairment requiring dialysis.
[8]
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The risks included likely progression of disease and death, and the development of increased 

antimycobacterial resistance for the patient and the population at risk when improper and 

inadequate therapy was instituted. Bedaquiline is indicated in a patient population for which 

there is considerable unmet need and a positive benefit-risk balance. In several European 

countries and South Africa, bedaquiline is now available for use on a limited basis. In a study 

on five patients of MDR-TB the patients who were given bedaquiline had improvement in 

symptoms with acceptable microbiological conversion rates and without any adverseevents.
[9]

 

About 11.4% of patients taking Sirturo died during clinical trials compared with 2.5% of 

those taking placebos. As the drug carries some significant risks, it is mandated to be used 

only in patients who do not have other treatment options.
[2] 

 

CONCLUSION 

Bedaquiline is a new weapon against MDR-TB but its use should be reserved for patients 

who do not have any other therapy options as the drug has shown some significant risks like 

cardiac arrhythmia attributable to QT prolongation. The patient with MDR-TB has limited 

treatment options low cure rates. In this scenario, bedaquiline has a promising potential in 

increasing sputum conversion rate and hence favourable outcome in therapy of this form of 

TB. 

 

ABBREVIATIONS 

MDR-TB – Multi Drug Resistant Tuberculosis 

ANIIMS- Andaman & Nicobar Islands Institute of Medical Sciences, Port Blair 
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