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We express our gratitude to Putra and Purnamasari for their comments on our ar-
ticle, which explored the impact of anti-tuberculosis (TB) drug use on treatment 
outcomes in patients with pulmonary fluoroquinolone-resistant multidrug-resistant 
tuberculosis (FQr-MDR-TB)1. Fluoroquinolones (FQs) have been core drugs in the 
treatment of MDR-TB for many years due to their superior bactericidal and steriliz-
ing properties and their role in preventing resistance to other anti-TB drugs2. How-
ever, the broad use of FQs in treating conditions such as pneumonia and urinary 
tract infections, along with their extensive application in MDR-TB treatment, has 
led to an increase in FQ resistance among TB patients. This resistance complicates 
the formulation of effective treatment regimens for FQr-MDR-TB, resulting in less 
favorable outcomes compared to those observed in patients with fluoroquino-
lone-susceptible-MDR-TB (FQs-MDR-TB)3. Therefore, as recommended by Putra 
and Purnamasari, it is necessary to consider new anti-TB drugs, such as delamanid 
(DLM), for patients with FQr-MDR-TB to improve the efficacy and effectiveness of 
treatment regimens.

In our study, the use of DLM did not significantly affect treatment success or re-
duce mortality in patients with FQr-MDR-TB1. This apparent lack of efficacy might 
be more attributable to the greater severity of TB in patients treated with DLM than 
to the reduced effectiveness of the drug itself. During the study period in South Ko-
rea, DLM was prescribed primarily for patients who could not use conventional an-
ti-TB drugs due to high-level resistance or severe adverse events, or for those with 
extensive lung destruction, which generally indicates a poor prognosis. Notably, in 
our study, patients receiving DLM showed greater resistance to other anti-TB drugs 
and were older compared to those not treated with DLM. Despite rigorous efforts to 
minimize confounding factors through propensity score matching and multivariate 
analyses, we acknowledge that it might not have been possible to fully adjust for all 
of these confounding elements statistically.

DLM, a nitro-dihydro-imidazooxazole derivative, exhibits anti-TB properties by in-
hibiting the synthesis of mycolic acid, a crucial component of the Mycobacterium 
tuberculosis cell wall. DLM has shown promising bactericidal and sterilizing activ-
ity against M. tuberculosis in preclinical studies. It received approval as an anti-TB 
drug for treating MDR-TB, based on its ability to accelerate culture conversion and 
its excellent treatment outcomes in phase 2 and subsequent follow-up studies4,5. 
Unfortunately, DLM did not meet the primary outcome in a later phase 3 trial6. Fol-
lowing this, a World Health Organization (WHO) meta-analysis did not find signif-
icant improvements in outcomes for MDR-TB patients treated with DLM, leading 
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to its exclusion from the WHO’s list of core drugs for 
longer MDR-TB treatment regimens7. It is important 
to note that DLM entered clinical practice after be-
daquiline (BDQ), resulting in comparatively less clinical 
experience at the time of the WHO analysis. Addition-
ally, DLM’s inclusion in the WHO meta-analysis was 
limited, both in terms of the number of patients treated 
and the clinical trials conducted. Thus, the decision 
regarding DLM’s role in MDR-TB treatment is based on 
relatively limited evidence.

However, experience with and evidence for DLM 
continues to accumulate in real-world practice and on-
going clinical trials. Several global studies have report-
ed that DLM improves treatment outcomes in patients 
with MDR-TB, pre-extensively drug-resistant (pre-XDR)-
TB, and XDR-TB, without significant concerns over 
tolerability or safety8,9. The combined use of DLM and 
BDQ in patients with highly resistant MDR-TB has also 
been reported as effective and safe10. A recent study 
from South Korea, comparing treatment outcomes and 
adverse events in MDR-TB patients treated with either 
BDQ or DLM, revealed no statistically significant differ-
ences between the groups8.

Recently, the WHO, in its updated guidelines, rec-
ommended prioritizing various shorter regimens over 
longer regimens for the treatment of MDR-TB11. The 
treatment approach for MDR-TB is evolving toward 
shorter, more convenient, and safer all-oral regimens. 
In this evolving context, the efficacy of DLM has been 
demonstrated in several clinical trials evaluating short-
er regimens for MDR-TB. A 9-month regimen that in-
cludes DLM, levofloxacin, linezolid, and pyrazinamide 
(the “MDR-END regimen”) for patients with FQs-MDR-
TB showed non-inferior treatment outcomes compared 
to the longer 20- to 24-month regimens12,13. Addition-
ally, a 6- to 9-month regimen consisting of DLM, BDQ, 
linezolid, and clofazimine (the “BEAT-India regimen”) 
for MDR-TB patients with additional resistance to FQs 
or second-line injectables achieved an overall favor-
able outcome rate of 91%14. Furthermore, clinical trials 
investigating various shorter regimens containing DLM 
are ongoing, with promising results expected.

In conclusion, while further evidence may be nec-
essary, as indicated by Putra and Purnamasari, DLM 
could be a viable and safe option for treating MDR-TB, 
pre-XDR-TB, and XDR-TB. Given the increasing glob-
al experience with the use of DLM and the ongoing 
publication of clinical trial results on various shorter 
regimens that include DLM, re-evaluation of the role of 
DLM in MDR-TB treatment is warranted.
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