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recommendations of fully oral regimens are conditional 
with very low certainty in the estimates of effects[1]

2. The Current 2020 Recommendations of WHO have 
discarded Short-MDR (so called Bangladesh Regimen) 
based on Kanamycin, mainly on the ground of 
toxicity (mainly ototoxicity). The regimens currently 
recommended are no less toxic, combinations 
of bedaquiline plus clofazimine, linezolid and 
pretomanid used in these regimens are no less toxic 
and even QT Prolongation deaths have been reported 
with bedaquiline and cloazimine combination.[13-18] 
It is possible that bedquiline and clofazimine have a 
synergistic effect and together are more likely to cause 
QT prolongation, especially if they are additionally 
combined with drugs causing QT wave prolongation.[19] 
In such combination, the safety of bedaquiline and 
delamanid may be substantially improved if clofazimine 
is omitted.[16,20] The NIX-TB trial 2019[10] recommended 
for XDR-TB is also not safe, and Grade 3 or 4 adverse 
events are observed in 58/109 (53%) of patients 
and serious adverse events in 17% (19/109).[10] The 
inclusion of only three drugs in the regimen might 
lead to increase risk of resistance amplification if 
there is undiagnosed resistance or intolerance to just 
one of three drugs.[21] Indeed the 24 month failure rate 
in bedaquiline treated patients with XDR was 37%.[22] 
WHO degrades the injections; as the IPD-MA of 2018 
showed that its use associated with toxicity and higher 
mortality, ignoring its association with prevention 
of acquired fluoroquinolone resistance.[23] Moreover, 
within low- and middle-income countries, Kanamycin 
has not been associated with worst outcomes. This 
recommendation is therefore disputed.[24] Ototoxicity 
due to Kanamycin has been reported with its longer 
use for 6–8 months in long 24 months conventional 
MDR-Regimen.[25] The short MDR regimen uses this 
drug for 4–6 months only compared to 8 months or 
longer use in conventional MDR regimen. In Niger, 
using short-MDR regimen including Kanamycin 
with rigorous surveillance and replacing Kanamycin 
with linezolid as soon as hearing impairment is 
detected since the implementation of this measure, 
not a single patient treated with short-MDR regimen 
developed severe hearing loss.[26] Further, when using 
an injectable, it is recommended by pharmacologists 
to give thrice weekly at the normal 15 mg/kg dose that 
also makes the painful injections more acceptable to 
patients, while remaining equally effective treatment.[27] 
In our Country, most of the chest physicians are well 
acquainted with aminoglycoside use and management 

WHO consolidated guidelines published in March 
2020 recommends fully oral regimens for drug-resistant 
tuberculosis (DR-TB) that is isoniazid-resistant TB, 
rifampicin-resistant TB (RR-TB), multi-DR-TB (MDR-TB), 
and extensively DR-TB (XDR-TB). These regimens are 
said to be game changer for these resistant forms of TB 
and for those who do not tolerate or respond to MDR-TB 
treatment.[1] Since the discovery of rifampicin in 1965, we 
did not have any new anti-TB drug for many years. The US 
Food and Drug Administration approved Bedaquiline in 
2012.[2] Delamanid was approved by the European Medical 
Agency in 2014, by Pharmaceutical and Medical Device 
Agency, PMDA in 2008.[3,4] Pretomanid has been approved 
by the WHO in 2020 for the treatment of XDR-TB under 
operational research conditions.[1]

The availability of three new drugs to treat DR-TB along 
with effectiveness of repurposed anti-TB drugs such as 
linezolid and clofazimine had led WHO to develop these 
new consolidated guidelines for DR-TB.[1]

The likelihood of success in DR-TB patients depends 
upon patient’s severity of disease, resistance patterns 
and comorbidities, as well as access to good health 
care (i.e. regimens with sufficient effective agents, their 
availability and management of comorbidities, and adverse 
events with patient’s support.[5,6] The new regimens are 
recommended using primarily the estimates of effect for 
2018 Individual Patient Data Meta-analysis (IPD-MA),[7] trial 
213 Delamanid[8] and success of bedaquiline-containing 
short-drug regimen[9] and NIX-TB trial results from South 
Africa.[10]

The WHO has acted quite fast looking to the growing 
problem of DR TB and has also urged all the countries to 
enable access to these drugs and fully oral regimens (WHO, 
June 2020),[11] however, India should have considerable 
thought before implementing them in hurry because of 
following reasons.

1. The IPD-MA (2018) included 50 studies, and almost 
all the studies were observations and the majority 
described results with individualized treatment 
regimens. Selection biased is an important limitation 
for these studies because patients with more extensive 
disease or drug resistance may have been more likely 
to receive more potent drugs. There always remains 
a strong risk of bias in observational/nonrandomized 
studies.[11-13] Further, high proportions of individuals 
were lost to follow-up during treatment, which 
might bias estimates of effects. Further, WHO 2020 
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of adverse events and are quite satisfied with their 
potency in treatment of TB

3. To date, not a single publication document use 
bacteriological outcome of all oral longer MDR 
regimen in a randomized clinical trial and there 
is only one small randomized control clinical 
trial of short fully oral MDR regimen where 
kanamycin has been replaced by bedaquiline[9] in 
162 patients, despite expected improvement in 
efficacy, failure or relapse will undoubtedly occur, 
as no regimen has ever proved 100% effective in the 
TB history.[23] Resistance to bedaquiline, delamanid, 
and clofezimine is known to occur[28-35]

4. Till date, the aminoglycoside containing short-MDR-TB 
regimen, so called Bangladesh regimen[36] is the 
only regimen with proved efficacy of 80%–95% in 
prospective cohort study[37-41] as was in a well-planned 
randomized control trial of STREAM I.[42] The success 
of regimen is attributed to early bactericidal activity 
of kanamycin and fluoroquinolones and sterilizing 
activity of pyrazinamide and clofazimine, isoniazid, 
ethambutol and ethionamide/prothionamide are 
included mainly for the additional protection of core 
drugs. Ethionamide/prothionamide is given only 
during the intensive phase to limit gastrointestinal 
adverse events.[5] The use of more drugs in the 
intensive phase when bactericidal burden is 
highest, potentially reduce the risk of amplifying 
drug resistance with improved adherence and 
lower mortality.[5] Although 2018 IPD-MA and 
WHO 2020 discarded kanamycin and ethionamide 
because of toxicity and increased mortality, a similar 
IPD-MA including 9153 patients,[12] treatment 
success, and survival were associated with the use 
of fluoroquinolones, ethionamide/prothionamide 
and longer use of injections and total number of 
effective drugs in continuation phase. Since 2016, 
the WHO recommendations of 9–11 months standard 
short-MDR regimen, 82 countries are implementing 
short-MDR regimen maintaining high cure rates of 
over 80%.[37-42] Further, this high success rate is also 
associated with very low loss to follow-up, treatment 
failure, death, and relapse.[23,26] Indeed, a recast 
modelling study assumed that short-MDR regimen 
would double treatment access and predicted a 
reduction in MDR incidence by 23% over 9 years.[43] 
The key criteria for the use of this regimen include the 
absence of resistance to drugs used (except isoniazid), 
lack of prior exposure for more than 1 month to any 
of second-line drugs in the regimen and no known 
drug intolerance, pregnant women, and those with 
severe form of extrapulmonary TB (WHO 2016)[44]

5. Even if Kanamycin is replaced by amikacin according 
to the WHO 2020 recommendations and using global 
drug facility, the cost of injectable short-MDR regimen 
is nearly 782 US Dollars much lower than all long oral 
regimen currently recommended by WHO, which costs 
nearly 6000 US Dollars. This low cost of standard 
short-MDR regimen favors sustainability in low- and 

middle-income countries since global fund priorities 
and international help may shift over time[45]

6. Country’s policy-makers have adopted short-MDR 
regimen of 9–11 months (Indian PMDT Guidelines 
2019);[46] however, relying on IPD-MA 2018 and 
WHO consolidated guidelines (2020)[1] along all oral 
regimen of 18–20 months is preferred (conditional 
recommendations, very low certainty in estimation 
of effects).[1] However, looking at high frequency of 
fluoroquinolones resistance of 21.82% (National 
Anti-Tuberculosis Drug Resistance Survey, 2018),[47] 
they have rightly recommended 6 drugs regimen in 
intensive phase and 4 drugs regimen in continuation 
phase instead of 5 drugs intensive phase and 3 drugs 
continuation phase as recommended by WHO, 
2020,[1] we should wait for results of this fully oral 
longer regimen and resistance development pattern. 
In an attempt to develop shortest, safe, effective and 
tolerable regimens large numbers of trials are in 
pipeline (SIMPLICI-TB)[48] is a 4–6 months regimen 
of BPaMZ for drug sensitive 4 months and DR-TB 
6 months. ZeNIX[49] is a 6 month regimen of different 
doses and duration of linezolid plus bedaquiline 
and pretomanid (BPaLi). TB-PRACTECAL[50] is a 
6 months regimen of BPaLi plus clofazimine or 
moxifloxacin (BPaLi + C/M). BEAT-TB[51] is a study 
of 6 months BDCLeLi for RR-TB. NEXT-TB[52] is a 
study of 6–9 months BLeLiZ + HH/ETH/TZ. STREM 
II[53] is containing conventional[1] 18 months MDR 
regimen with 9 months fully oral regimen of BCLeEZ 
supplemented with 20 week INH and prothionamide 
and 28 week BCLeZ supplemented with 8-week 
Kanamycin and INH and 40 week CEZ +Le/M 
supplemented with 28 week BCLeZ supplemented 
with 8 week Kanamycin and isoniazid. END-TB[54] 
is study of five drug regimens of 9 months BLiMZ, 
BCLeLiZ, BDLiLeZ, DLiCLeZ and DCMZ with 
comparater, end TB regimen for DR-TB. MDR-END[55] 
is a study of 9–12 months DLeLiZ

7. Low market availability and high costs are important 
barriers to access to newer drugs like bedaquiline, 
delamanid, pretomanid and even repurposed 
drug Clofazimine. None of these newer drugs are 
manufactured in the country and adopting a regimen 
where the availability of drugs cannot be fully ensured 
may result in catastrophic situation under national 
program condition and may be beyond the resource 
of country’s health programs. High cost of treatment 
is a serious impediment in scaling TB treatment with 
these drugs and it should be our sincere effort to 
protect these drugs from inappropriate use and thus 
emergence of drug resistance. The facility of DST for 
these new drugs has not still been developed at the 
country level despite the development of validated, 
agreed, reliable, and reproducible methods for new 
drugs bedaquiline, delamanid, and repurposed drugs 
linezolid, clofazimine, and pyrazinamide being 
approved by the WHO[56]

8. Development of new drugs bedaquiline, delamanid, 
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and pretomanid along with proven efficacy of 
repurposed drugs Linezolid and Clofazimine is a 
landmark in the history of TB treatment. Shorter 
and more tolerable regimens are desperately needed 
to increase adherence, reduce loss to follow-up and 
treat severe form of DR-TB allowing for diagnostic 
and management simplification. However there are 
concerns regarding the safety and efficacy of these 
new drugs. Amplification of drug resistance and cost 
of these new drugs will ensue if they are used in mass 
without informed guidance and proper evidence.[57]

 Country’s policy-makers should wait for the evidence 
which is likely to come by the end of 2022. This is high 
time that they should decide specifically who should 
be treated with these drugs so that outcomes are 
optimally improved without amplifying the burden 
of drug-resistance and other potential drawbacks like 
adverse events, thus, sustaining effectiveness of these 
new drugs for long time to come.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of interest.

Nirmal Kumar Jain

Department of  Respiratory Medicine, JNU Medical College,  
Jaipur, Rajasthan, India

Address for correspondence:  
Dr. Nirmal Kumar Jain,  

A 123, Subhash Nagar Shopping Center,  
Jaipur - 302 016, Rajasthan, India.  
E-mail: jainnkdr1971@gmail.com

Submitted: 20-Dec-2020  Accepted: 25-Mar-2021  Published: 03-Jul-2021

REFERENCES

1. WHO Consolidated Guidelines on Tuberculosis 2020 Module 
and Trea tment .  Drug ‑Res i s tan t  Tubercu los i s  T rea tment 
ISBN –978‑92‑4‑00075‑5. Geneva: World Health Organization; 2020.

2. US Food and Drug Administration. (A) FDA News Release, Dec 31st 2012. 
FDA Grants Accelerated Approval to Bedaquiline for Multi‑Drug 
Resistant Tuberculosis for Whom an Effective Treatment Regimen is Not 
Otherwise Available. First New Approved Drug to Treat Tuberculosis in 
Over 40 Year. (B) US Food and Drug Administration, FDA News Release. 
FDA Approves New Drug for Treatment‑ Resistant Forms of Tuberculosis 
that Affects the Lungs. Available from: https://www.ema.europa.eu/en/
medicines/human/EPAR/deltyba.  [Last accessed on 2019 Aug14].

3. Deltyba/European Medicine Agency. EMA 731960/2013 Conditional 
Approval for Use in European Union.  Available from: https://www.
ema.europa.eu/en/medicines/human/EPAR/deltyba. [Last accessed on 
2014 Apr 28].

4. PMDA – Pharmaceut ica l  and Medica l  Device  Agency. 
Deltyba – Conditional Approval. Available from: https://newdrugapprovals 
.org/tag/deltyba/. [Last accessed on 2014 Jul 04].

5. Van Deun A, Decroo T, Piubello A, de Jong BC, Lynen L, Order HL. 
Principles for constructing a tuberculosis treatment regimen: The role 
and definition of core and companion drugs. Int J Tuberc Lung Dis 
2018;22:239‑45.

6. Yuen CM, Kurbatova EV, Tupasi T, Caoili JC, Van Der Walt M, 
Kvasnovsky C, et al. Association between regimen composition and 
treatment response in patients with multidrug‑resistant tuberculosis: 
A prospective cohort study. PLoS Med 2015;12:e1001932.

7. Ahmad N, Ahuja SD, Akkerman OW, Alffenaar JW, Anderson LF, 
Baghaei P. Treatment correlates of successful outcomes in pulmonary 
multidrug‑resistant tuberculosis: An individual patient data meta‑analysis. 
Lancet 2018;392:821‑34.

8. von Groote‑Bidlingmaier F, Patientia R, Sanchez E, Balanag V 
Jr., Ticona E, Segura P, et al. Efficacy and safety of delamanid in 
combination with an optimised background regimen for treatment 
of multidrug‑resistant tuberculosis: A multicentre, randomised, 
double‑blind, placebo‑controlled, parallel group phase 3 trial. Lancet 
Respir Med 2019;7:249‑59.

9. Zhao Y, Fox T, Manning K, Stewart A, Tiffin N, Khomo N, et al. Improved 
treatment outcomes with Bedaquiline when substituted for second‑line 
injectable agents in multidrug resistant tuberculosis: A retrospective 
cohort study. Clin Infect Dis 2018;68:1552‑9.

10. Conradie F, Discon A, Howell P, Everitt D, Crook A, Mendel C, et al. 
Sustained high rate of successful treatment outcomes: Interim results of 
75 patients in the Nix‑TB clinical study of pretomanid, bedaquiline and 
linezolid. Int J Tuberc Lung Dis 2018;22 Suppl 2:S69.

11. WHO 2020, WHO Urges Countries to Enable Access to Fully Oral 
Drug‑Resistant Tuberculosis Treatment Regimens. Geneva: The World 
Health Organization; June 15th, 2020. Available from: https://www.who.
int/news/item/15‑06‑2020‑who‑urges‑countries‑to‑enable‑access‑to‑fully‑or
al‑drug‑resistant‑tb‑treatment‑regimens. [Last accessed on 2020 Aug 14].

12. Ahuja SD, Ashvin D, Avendano M, Banerjee R, Bauer M, Bayona JN, 
et al.Multidrug‑resistant pulmonary tuberculosis treatment regimens 
and patient outcomes: An individual patient data meta‑analysis of 
9,153 patients. PLoS Med. 2012;9:e1001300.

13. Fox GJ, Benedetti A, Cox H, Koh WJ, Viiklepp P, Ahuja S, et al. 
Group 5 drugs for multidrug‑resistant tuberculosis: Individual patient data 
meta‑analysis. Eur Respir J 2017;49:1600993. Availavle from: https://erj.
ersjournals.com/content/49/1/1600993.full

14. Diacon AH, Pym A, Grobusch MP, de losRios JM, Gotuzzo E, Vasilyeva I, 
et al. TMC207‑C208 Study Group. Multidrug‑resistant tuberculosis and 
culture conversion with bedaquiline. N Engl J Med 2014;371:723‑32.

15. Field SK. Bedaquiline for the treatment of multidrug‑resistant tuberculosis: 
Great promised disappointment? Therap Adv Chronic Dis 2015;6:170‑84.

16. Wallis RS. Clofazimineprolongs the QT interval and can potentiate the 
QT effects of other MDR‑TB drugs. Eur Respir J 2016;48:1526‑7.

17. Guglielmetti L, Barkane L, Damien LD, Marigot‑Outtandy D, Robert J, 
Veziris N, et al. Safety and Efficacy of exposure to bedaquiline, delamanid 
in multidrug‑resistant tuberculosis: A case series from France and Latvia. 
Eur Respir J 2018;51:1702550.doi: 10.1183/13993003.02550‑2017.

18. Zhiyi L, Ahmad N, Baghaei P, Barkane L, Benedetti A, Brode SK, et al. 
Drug‑associated adverse events in the treatment of multidrug‑resistant 
tuberculosis: An individual patient data meta‑analysis. Lancet Respir 
Med 2020;8:383‑94.

19. Tadolini M, Lingtsang RD, Tiberi S, Enwerem M, D’Ambrosio L, 
Sadutshang TD, et al. Cardiac safety of extensively drug‑resistant 
tuberculosis regimens including bedaquiline, delamanid and 
clofazimine. Eur Respir J 2016;48:1527‑9.

20. Pontali E, Sotgiu G, Tiberi S, D’Ambrosio L, Centis R, Migliori GB. Cardiac 
Safety of bedaquiline: A systemic and critical analysis of the evidence. 
Eur Respir J 2017;50:1701462. Availavle from: https://erj.ersjournals.
com/content/50/5/1701462.

21. Brigden G, Hewison C, Varaine F. New development in the treatment of 
drug‑resistant tuberculosis: Clinical utility of bedaquiline and delamanid. 
Infect Drug Resist 2015;8:367‑78.

22. Pym AS, Diacon AH, Tang SJ, Conradie F, Danilovits M, Chuchottaworn C, 
et al. TMCC207‑C209 Study Group. Bedaquiline in the treatment of 
multidrug and extensively drug‑resistant tuberculosis. Eur Respir J 
2016;47:564‑74.

23. Trébucq A, Decroo T, Van Deun A, Piubello A, Chiang CY, Koura KG, 
et al. Short‑course regimen for multidrug‑resistant tuberculosis: A decade 
of evidence. J Clin Med 2020;9:55.

24. Chiang CY, Van Deun A, Trébucq A, Piubello A, Schwoebel V, 
Rieder HL. Multidrug‑resistant tuberculosis. Lancet 2019;394:299.

25. Madhav B, Iyer A, Jayalakshmi TK. Side effect profile of second line 
drugs in multidrug‑resistant (MDR) and extensively drug resistant (XDR) 
tuberculosis. Eur Respir J 2015;46:PA2708.

26. Piubello A, Souleymane MB, Hassane‑Harouna S, Yacouba A, Lempens P, 



Jain: WHO consolidated guidelines on tuberculosis

306  Lung India • Volume 38 • Issue 4 • July-August 2021

Assao‑Neino MM, et al. Management of multidrug‑resistant tuberculosis 
with shorter treatment regimen in Niger: Nationwide programmatic 
achievements. Respir Med 2020;161:105844.

27. Juréen P, Ängeby K, Sturegård E, Kiske CG, Werngren J, Bord All M, et al. 
Wild type MIC distributions for aminoglycoside and cyclic polypeptide 
antibiotics use for treatment of mycobacterium tuberculosis infection. 
J Clin Microbiol 2010;48:1853‑8.

28. Choudhri SH, Harris L, Butany JW, Keystone JS. Clofazimine induced 
cardiotoxicity – A case report. Lepr Rev 1995;66:63‑8.

29. Andries K, Villellas C, Coeck N, Thys K, Gevers T, Vranckx L, et al. 
Acquired resistance of Mycobacterium tuberculosis to bedaquiline. PloS 
One 2014;9:e102135.

30. Hartkoorn RC, Uplekar S, Cole ST. Cross‑resistance between clofazimine 
and bedaquiline through upregulation of MmpL5 in Mycobacterium 
tuberculosis. Antimicrob Agents Chemother 2014;58:2979‑81.

31. Bloemberg GV, Keller PM, Stucki D, Trauner A, Borrell S, Latshang T, 
et al. Acquired resistance to bedaquiline and delamanid in therapy for 
tuberculosis. N Engl J Med 2015;373:1986‑8.

32. Somoskovi A, Bruderer V, Hömke R, Bloemberg GV, Böttger EC. 
A mutation associated with clofazimine and bedaquiline cross‑resistance 
in MDR‑TB following bedaquiline treatment. Eur Respir J 2015;45:554‑7.

33. Almeida D, Ioerger T, Tyagi S, Li SY, Mdluli K, Andries K, et al. Mutations 
in pepQ confer low‑level resistance to bedaquiline and clofazimine 
in Mycobacterium tuberculosis. Antimicrob Agents Chemother 
2016;60:4590‑9.

34. Tadolini M, Lingtsang RD, Tiberi S, Enwerem M, D’Ambrosio L, 
Sadutshang TD, et al. First case of extensively Drug‑Resistant 
tuberculosis treated with both delamanid and bedaquiline. Eur Respir J 
2016;48:935‑8.

35. Dheda K, Gumbo T, Maartens G, Dooley KE, McNerney R, Murray M, 
et al. The epidemiology, pathogenesis, transmission, diagnosis and 
management of multidrug‑resistant, extensively drug‑resistant and 
incurable tuberculosis. Lancet Respir Med 2017;5:291‑360.

36. Van Deun A, Maug AK, Hamid Salim MA, Das PK, Sarkar MR, Daru P, 
et al. Short highly effective and inexpensive standardized treatment 
of multidrug‑resistant tuberculosis. Am J Respir Crit Care Med 
2020;182:684‑92.

37. Aung KJ, Van Deun A, Declercq E, Sarkar MR, Das PK, Hossain MA, 
et al. Successful ‘9‑month Bangladesh regimen’ for multidrug‑resistant 
tuberculosis among over 500 consecutive patients. Int J Tuberc Lung Dis 
2014;18:1180‑7.

38. Gninafon M. Le Programme National de Lute Contre la Tuberculose de 
la République du Bénin. Paris, France: Mars; 2012.

39. Piubello A, Hassane Souleymane H, Boukary I, Morou S, Daouda M, 
Janki Y, et al. High cure rate with standardised Short‑Course Multidrug 
resistant tuberculosis treatment in Niger: No relapses. Int J Tuberc Lung 
Dis 2014;18:1188‑94.

40. Trébucq A, Schwoebel V, Kashongwe Z, Bakayoko C, Kuaban C, 
Noeske J, et al. Treatment outcome with a short MDR‑TB regimen 
among patients with rifampicin‑resistant TB in nine African Countries. 
Int J Tuberc Lung Dis 2018;22:17‑25.

41. Kuaban C, Noeske J, Rieder HL, Aït‑Khaled N, Abena For JL, Trébucg A, 
et al. High effectiveness of a 12‑ month regimen for MDR‑TB patients in 
Cameroon. Int J Tuberc Lung Dis 2015;19:517‑25.

42. Nunn AJ, Philips PP, Meredith SK, Chiang CY, Conradie F, Dalai D, et al. 
A trial of a shorter regimen for Rifampicin‑resistant Tuberculosis. NEJM 
2019;380:1201‑13.

43. Kendall EA, Fojo AT, Dowdy DW. Expected effects of adopting a 9 month 
regimen for multidrug‑resistant tuberculosis: A population modelling 
analysis. Lancet Respir Med 2017;5:191‑9.

44. World Health Organization. WHO Treatment Guidelines for 
Drug‑Resistant Tuberculosis: 2016 Update. Geneva: World Health 
Organization; 2016.

45. Global Drug Facility. Medicines Catalog. Stop TB partnership; 
Geneva, Switzerland: Global Drug Facility; Oct, 2019. Available 

from: https://www.stoptb.org/assets/documents/gdf/drugsupply/
GDFMedicinesCatalog.pdf. [Last accessed on 2019 Nov 16].

46. Revised National Tuberculosis Programme. Guidelines on Programmatic 
Management of Drug‑Resistant TB (PMDT) in India 2019. Control 
TB division, Director General of Health Services. Nirman Bhawan, 
New Delhi‑110011: Ministry of Health and Family Welfare; 2019.

47. Mishra GP, Mulani JD. First National Anti‑Tuberculosis Drug Resistance 
Survey (NDRS) from India – An eye opener. J Infectiol 2018;1:26‑9.

48. SIMPLI‑TB (TB Alliance). Trial to Evaluate the Efficacy, Safety and 
tolerability of BPaMZ in Drug‑Sensitive (DS‑TB) adult patient and 
Drug‑Resistant (DR‑TB) Adult Patients. Clinicaltrials.gov Identifier: 
NCT03338621.

49. ZeNix (TB Alliance). Safety and Efficacy of Various Doses and Treatment 
Durations of Linezolid Plus Bedaquiline and Pretomanid in Participants 
with Pulmonary TB, XDR‑TB, Pre‑XDR‑TB or Non‑Responsive/Intolerant 
MDR‑TB. Clinicaltrials.gov Identifier: NCT03086486.

50. TB‑PRACTECAL. Programmatic Clinical Trial for More Effective, Concise 
and Less Toxic MDR‑TB Treatment Regimen(s). Clinicaltrials.gov 
Identifier: NCT02589782.

51. BEAT‑TB. Building Evidence for Advancing New Treatment for Rifampin 
Resistant (RR‑TB) Comparing a Short Course of Treatment (Containing 
Bedaquiline, Delamanid and Linezolid) with the Current South African 
Standard of Care. Clinicaltrials.gov Identifier: NCT04062201.

52. NEXT‑TB. An Open Label RCT to Evaluate a New Treatment Regimen 
for Patients with Multidrug‑Resistant Tuberculosis. Clinicaltrials.gov 
Identifier NCT02454205.

53. STREAM‑II (Working Group for NEW TB Drugs). The Evaluation of a 
Standard Treatment Regimen of Anti‑Tuberculosis Drugs for Patients 
with Multidrug‑Resistant Tuberculosis. Clinicaltrails.gov Identifier: 
NCT02409290.

54. END‑TB. Evaluating New Approved Drugs for Multidrug‑Resistant TB. 
Clinicaltrials.gov Identifier: NCT02754765.

55. MDR‑END. Treatment Shortening of MDR‑TB usi g Existing and New 
Drugs. Clinicaltrials.gov Identifier: NCT02619994.

56. WHO Consolidated Guideline on Tuberculosis Module 3: 
Diagnosis – Rapid Diagnostics for Tuberculosis Detection. Geneva: 
World Health Organization; 2020.

57. Dheda K, Cox H, Esmail A, Wasserman S, Chang KC, Lange C. Recent 
controversies about MDR and XDR‑TB: Global implementation of the 
WHO shorter MDR‑TB regimen and bedaquiline for all with MDR‑TB? 
Respirology 2018;23:36‑45.

Access this article online
Quick Response Code:

Website:
www.lungindia.com

DOI:

10.4103/lungindia.lungindia_982_20

How to cite this article: Jain NK. WHO consolidated guidelines on 
tuberculosis 2020 moving toward fully oral regimen: Should country 
act in hurry? Lung India 2021;38:303-6.

This is an open access journal, and articles are distributed under the terms of 
the Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License, 
which allows others to remix, tweak, and build upon the work non-commercially, 
as long as appropriate credit is given and the new creations are licensed under 
the identical terms.


