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INTRODUCTION
Tuberculosis (TB) is an infection caused by Mycobacterium 
tuberculosis and is one of  the world’s deadliest diseases. Ac-
cording to the Centers for Disease Control and Preven-
tion, nearly 9 million people around the world and 10528 
people in the United States became sick with TB in 2011.

Multidrug resistant TB (MDR-TB) is a serious form 
of  TB and it implies resistance for at least two essential 
first-line agents, like Isoniazid and Rifampicin. MDR-TB 
is a possibly fatal disease that affects as many as 630000 
people worldwide who cannot be cured with existing ther-
apies alone and it is considered an orphan disease in the 
US, with 98 reported patients in 2011. The World Health 
Organisation estimates more than two million people will 
develop MDR-TB between 2011 and 2015.

The US Food and Drug Administration (FDA) granted 
accelerated approval to Janseen Therapeutics “Sirturo 
(Bedaquiline)”[1], a diarylquinoline anti mycobacterial drug 
on December 28, 2012 as part of  combination therapy in 
adults (≥ 18 years) to treat MDR-TB when other alterna-
tives are not available and it leads to the approval of  the 
first TB therapy in 40 years with a new mechanism of  ac-
tion. The FDA also granted Sirturo fast track designation, 
priority review and orphan-product designation (Figure 1)[2].

MECHANISM OF ACTION
Bedaquiline inhibits mycobacterial ATP (adenosine 5’-tri-
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Abstract
Tuberculosis (TB) is an infection caused by Mycobac-
terium tuberculosis  and is one of the world’s deadliest 
diseases. Multidrug resistant TB (MDR-TB) is a serious 
form of TB and it implies resistance for at least two es-
sential first-line agents like, Isoniazid and Rifampicin. 
The US Food and Drug Administration (FDA) granted 
accelerated approval to Janseen Therapeutics “Sirturo 
(Bedaquiline)”, a diarylquinoline anti mycobacterial drug 
on December 28, 2012 as part of combination therapy 
in adults (≥ 18 years) to treat MDR-TB when other 
alternatives are not available. The FDA also granted Sir-
turo fast track designation, priority review and orphan-
product designation. Bedaquiline inhibits mycobacterial 
ATP (adenosine 5’-triphosphate) synthase, an enzyme 
that is essential for the generation of energy in Myco-
bacterium tuberculosis .
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phosphate) synthase, an enzyme that is essential for the 
generation of  energy in Mycobacterium tuberculosis.

MECHANISMS OF RESISTANCE
Mycobacterial resistance mechanisms that affect Beda-
quiline include modification of  the atpE target gene. Not 
all isolates with increased minimum inhibitory concentra-
tions have atpE mutations, suggesting the existence of  at 
least one other mechanism of  resistance.

SPECTRUM OF ACTIVITY
Bedaquiline has been shown to be active against most 
isolates of  Mycobacterium tuberculosis.

SAFETY AND EFFECTIVENESS
Bedaquiline’s safety and effectiveness were established in 
440 patients in two phase 2 clinical trials. Patients in the 
first trial were randomly assigned to be treated with Sirtu-
ro plus other drugs used to treat MDR-TB (Sirturo treat-
ment group) (n = 79), or a placebo plus other drugs used 
to treat MDR-TB (placebo treatment group) (n = 81); the 
other drugs used to treat MDR-TB consisted of  a combi-
nation of  five other antimycobacterial drugs (ethionamide, 
kanamycin, pyrazinamide, ofloxacin and cycloserine/teriz-
idone or available alternative). Sirturo was administered as 
400 mg once daily for the first 2 wk and as 200 mg three 
times per week for the following 22 wk. After the 24 wk 
study drug (Sirturo or placebo) treatment phase, patients 
continued to receive their other drugs used to treat MDR-
TB until total treatment duration of  18 to 24 mo was 
achieved, or at least 12 mo after the first confirmed nega-
tive culture. All patients in the second trial, which is ongo-
ing, received Sirturo plus other MDR-TB drugs. In both 
studies, the primary endpoint was time to sputum culture 

conversion (SCC), defined as the interval in days between 
the first dose of  the study drug and the date of  the first 
of  two consecutive negative sputum cultures collected at 
least 25 d apart during treatment.

Results from the first trial showed that patients treated 
with Sirturo combination therapy achieved SCC in a me-
dian time of  83 d, compared with 125 d in patients treated 
with placebo combination therapy. According to these 
results, 77.6% of  patients in the treatment group reached 
treatment success after 24 wk compared with 57.6% of  
those in the placebo group. Results from the second trial 
showed the median time to SCC was 57 d, supporting the 
efficacy findings of  the first trial.

ADVERSE DRUG REACTIONS
Sirturo carries a boxed warning, alerting patients and 
health care professionals that the drug can affect the heart’
s electrical activity (QT prolongation) and also notes that 
an increased risk of  death was seen in the Sirturo treat-
ment group (9/79, 11.4%) compared to the placebo treat-
ment group (2/81, 2.5%) in one placebo-controlled trial. 
Sirturo should only be used when an effective treatment 
regimen cannot otherwise be provided. 

The most common adverse reactions reported in > 
10% of  patients treated with Sirturo are nausea, arthral-
gia and headache. Additional adverse events reported in 
≥ 10% of  patients treated with Sirturo and with a higher 
frequency than the placebo treatment group are hemop-
tysis and chest pain. More hepatic-related adverse drug 
reactions were reported with the use of  Sirturo plus other 
drugs used to treat TB compared to other drugs used to 
treat TB without the addition of  Sirturo.

The safety and efficacy of  Sirturo for the treatment of  
drug-sensitive TB has not been established. In addition, 
there is no data on the treatment with Sirturo of  extra-
pulmonary TB (e.g., central nervous system).

Sirturo was discovered by researchers at “Janssen” and is 
currently under review by three regulatory bodies, includ-
ing the European Medicines Agency (European Union), 
State Food and Drug Administration (China) and Medi-
cines Control Council (South Africa).
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Figure 1  Chemical constitution of “Sirturo (Bedaquiline)”.


