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Drug Resistant Tuberculosis: Gold, Glitter and Hope
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Dear Editor,
Tuberculosis represents a leading cause of morbidity 

and mortality worldwide. In 2012, tuberculosis was the 
12th leading cause of death, with 0.9 million deaths (1) 
and ranking as the second leading cause of death from 
infectious disease, after human immunodeficiency virus 
(2). In 2013, 9 million new tuberculosis cases occurred, of 
which 550,000 were among children (2).

In previous issues of your journal, Moyo et al. (3) pointed 
out the outcomes in adolescent tuberculosis, especially fo-
cusing on drug-resistant tuberculosis. The authors studied 
71 adolescents with tuberculosis and reported a treatment 
success of only 36.4% and a mortality rate of 9.1%. Multi-
drug-resistant tuberculosis (MDR-TB) accounted for 18.5% 
of the cases, but all four deaths occurred in patients with 
extensive drug-resistant tuberculosis (XDR-TB).

MDR-TB (as well as XDR-TB) challenges World Health Or-
ganization (WHO) efforts to tackle tuberculosis. Nearly 
3.5% of new cases diagnosed in 2013 were MDR-TB, with a 
wide variation between different countries (2). Cases in 
China, India, and the Russian Federation accounted for 
60% of the 480,000 MDR-TB cases that occurred in 2013 
(4). Mortality in this patient population is higher than 
that in populations with drug-sensible tuberculosis, 
reaching up to 11% (4).

This discouraging picture provides a rationale for one of 
the WHO strategies against tuberculosis, that is, the sup-
port of the development of new drugs to fight disease, 
mainly MDR-TB and XDR-TB. After more than 50 years 
without drug discovery in this area, recently two drugs 
have become the hope in this distressing landscape, 
namely bedaquiline (Sirturo, Janssen) and delamanid 
(Deltyba, Otsuka), both with approved indication for pul-
monary MDR-TB as a part of an appropriate combination 
regimen for adult patients when an effective treatment 
regimen cannot otherwise be administered because of 

resistance or tolerability (5, 6).
The efficacy of both drugs has been studied in phase II 

and III clinical trials. Bedaquiline (400 mg/day on weeks 1 
and 2, followed by 200 mg three times per week on weeks 
3 - 24) shortens time to conversion based on a negative 
sputum culture result at week 24 to 78 days, compared 
with 129 days in the placebo arm. It offers a curative rate 
of 57.6%, compared with the 31.8% with placebo (num-
ber needed to treat, 5; 95% confidence interval, 3 - 18) (4). 
Delamanid at a dose of 100 mg/12 hour converts sputum 
in 45.4% of patients, compared with 29.6% in the placebo 
arm (number needed to treat, 7; 95% confidence interval, 
4 - 24) (7).

However, caution must be taken when these (and all) 
drugs are put in a clinical context and the balance be-
tween benefits and harms is considered. Although dela-
manid is usually well tolerated, except for a QTC prolon-
gation in nearly 10% of patients (7), trials of bedaquiline 
have revealed a mortality higher than that in placebo by 
8% (number needed to harm, 14; 95% confidence interval, 
7 - 334). By using these data, we could calculate the LHH 
(likelihood of being helped versus being harmed and the 
possibility of being helped against being harmed), de-
fined as the quotient of NNT and NNH inverses (1/NNT)/
(1/NNH) (8). For bedaquiline, this value would be given by 
(1/4)/(1/14) = 3.5, that is, for every 3.5 patients cured with 
bedaquiline, one death occurs (4).

From the perspective of drug evaluation, it is beyond 
doubt that “not all that glitters is gold.” Medical journals 
have reported promising and innovative drugs with-
drawn from the market shortly after licensing because of 
a misbalanced harm-to-benefit ratio. Maybe bedaquiline 
or delamanid does not represent a real solution for MDR-
TB, but new tuberculostatic drugs are awaiting approval 
and could warrant future effective findings.

http://pedinfect.com/
http://dx.doi.org/10.5812/pedinfect.30462


Lopez Briz E et al.

Arch Pediatr Infect Dis. 2015;3(4):e304622

Acknowledgements
The authors thank the GENESIS-SEFH group for their 

comments and suggestions.

Authors’ Contributions
Both authors equally contributed to the design, discus-

sion, and redaction of this letter.

References
1.       World Health Organization. The top 10 causes of death. Fact sheet 

N°310 . WHO; 2015. Available from: http://www.who.int/mediacen-
tre/factsheets/fs310/en/#.

2.       World Health Organization. Global Tuberculosis Report 2014. WHO; 
2015.

3.       Moyo S, Furin JF, Hughes J, Daniels J, Snyman L, Muller O, et al. 
Outcomes in adolescent undergoing treatment for drug-resis-

tant tuberculosis in Cape Town, South Africa, 2008-2013. Arch 
Pediatr Infect Di. 2015;3(1 TB):e17934.

4.       Borrego Izquierdo Y, Lopez Briz E, Marquez Saavedra E. Bedaqui-
line in multidrug-resistant pulmonary tuberculosis GENESIS-
SEFH drug evaluation report. Farm Hosp. 2015;39(1):1–5.

5.       European Medicines Agency. Sirturo (Bedaquiline). Summary of 
product characteristics. 2015. Available from: http://www.ema.eu-
ropa.eu/docs/en_GB/document_library/EPAR_-_Product_Infor-
mation/human/002614/WC500163209.pdf.

6.       European Medicines Agency.. Deltyba (delamanid). Summary of 
product characteristics 2015. 2015. Available from: http://www.ema.
europa.eu/docs/en_GB/document_library/EPAR_-_Product_In-
formation/human/002552/WC500166232.pdf.

7.       Gler MT, Skripconoka V, Sanchez-Garavito E, Xiao H, Ca-
brera-Rivero JL, Vargas-Vasquez DE, et al. Delamanid for 
multidrug-resistant pulmonary tuberculosis. N Engl J Med. 
2012;366(23):2151–60.

8.       Sierra F. Evidence-Based Medicine (EBM) in practice: applying 
number needed to treat and number needed to harm. Am J Gas-
troenterol. 2005;100(8):1661–3.


