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EDITORIAL

Shortening MDR-TB treatment: is treating more patients with
fewer drugs better?

According to the WHO, rifampicin-resistant (RR-),
multidrug-resistant (MDR-) and extensively drug-
resistant TB (XDR-TB) remain a global health
problem.1 It is concerning that the estimated global
burden of MDR-TB has remained constant at half a
million cases per year, and the percentage of new
cases (an estimated 3.3%) and previously treated
cases (estimated at 18%) is not decreasing according
to the goals set out in the WHO End TB strategy.1 In
2018, the first UN High-Level Meeting on TB was
held.2 Among the topics discussed were 5-year targets
for patients receiving treatment for MDR/RR-TB.
While the target for people receiving treatment were
1.5 million of the estimated 2.5 million cases over a 5-
year period,3 starting treatment regimens for MDR-
TB are in only 38% of cases.1 This explains why
average success rates among these patients are still
low, around 57% worldwide.1 However, it is
encouraging to note that more successful outcomes
of up to 85–90% have been reported.4 In order to
improve treatment outcome challenges such as the
detection of drug-resistant cases, efficient distribution
of bedaquiline (BDQ) and timely implementation of
new shorter oral regimens have to be overcome,
especially in high-incidence settings.

Because new drugs and simple treatment regimens
are urgently needed, the paper by Oelofse and
colleagues in this issue of the Journal is timely.5 The
study compares cohorts of two different treatment
regimens, BDQþpretomanidþ linezolid (BPaL) vs. a
bedaquiline-linezolid (BL) based regimen. Overall
treatment outcomes in the original studies were 90%
for the BPaL regimen and 66% for the BL cohort. To
note, outcome does not appear to be affected by HIV
status; a recent study by Padayatchi et al. reported a
cure rate of 63% with BDQ-containing regimens in a
cohort comprised mainly of people living with HIV.6

Furthermore, time to culture conversion was signif-
icantly shorter for the BPaL regimen. However, a
comparisons of both studies should be done with
caution due to the differences in the study design and
risk of bias. The BL-based regimen study was a
prospective programmatic cohort recruited between
2008 and 2017 comprising patients admitted to the
designated XDR-TB treatment centre. The BPaL
study was an open-label, single-group study, and
patients enrolled had failed prior MDR- or XDR-TB
treatment.

The original studies that were compared by Oelofse
et al.5 reported that all patients experienced adverse
events for the BPaL regimen, whereas 96% in the
original BL cohort experienced adverse events;7,8

57% of grade 3 or 4 adverse events in the BPaL
cohort and 32.7% in the BL cohort were attributed to
linezolid (LZD) and 0% to BDQ. This seems high in
comparison to a large global study on adverse events
in the treatment of MDR-TB showing that 12.9% of
the patients experienced adverse events due to LZD,
and only 2.8% experienced severe adverse events;
11.1% of the patients had adverse events ascribed to
BDQ, and only 1% experienced severe adverse events
(grades 3–5).9 This difference may be due to the
higher dose of LZD employed in the BPaL regimen.
Another explanation is that adverse events reporting
strategies between clinical trials and clinical practice
differ.

Improving treatment outcome rates of RR/MDR/
XDR-TB needs further work.10 Fortunately, several
randomised controlled studies investigating different
treatment regimens are under way [NCT03086486;
NCT04717908; NCT03828201; NCT04062201].
Furthermore, interpreting outcome would be easier
if appropriate drug susceptibility testing (DST) is
performed, and ideally at least a subset of the study
population is used to increase knowledge of the
pharmacokinetic (PK) properties of the regimens in
specific populations.11 Both DST and PK can help
interpreting efficacy and toxicity rates among the
study participants.12

LZD (a repurposed anti-TB drug) was given at a
higher dose in NiX-TB than that used by most other
centres and programmes, and may have been the
reason for the higher efficacy of the BPaL regimen
and its toxicity. Just how much LZD contributes to
the BPaL regimen compared to the other constitu-
ents, and any synergic effect of the three drugs,
remains to be elucidated. Despite the higher efficacy
of BPaL, its wider dissemination is hampered by the
high cost of LZD, monitoring requirements and
morbidity. The ZeNiX trial looking at lower doses
and periodic use of LZD may mitigate some of the
adverse effects, moreover therapeutic drug monitor-
ing and minimal inhibitory concentration data may
allow for a lower, better-tolerated but still effective,
dosing schedule.13–15 Also, as mentioned by Oelofse
et al.5 the beneficial roles of individual drugs such as
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pretomanid in decreasing contagiousness, is impor-
tant when building or studying different treatment
regimens. A shorter time to culture conversion might
be used as a surrogate outcome parameter for this.16

These new treatment regimens, especially when
including the new drugs like BDQ and pretomanid,
should also be studied or described in a cohort of
children.17

Overall, we hope that new treatment regimens will
improve outcomes.18 Therefore, more studies and
funding are needed – ideally based on adaptive trial
design, in which less successful arms can be discon-
tinued in favour of more successful arms. For future
comparisons between such studies, trial designs
should include standardized sampling times for
culture, standardized follow-up time and ideally also
PK for a subgroup. Finally, the individual role of
drugs should not be forgotten, the next step will be to
find a more active and less toxic oxazolidinone as an
alternative to LZD.
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