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Nontuberculous mycobacteria (NTM) pulmonary disease is becoming increasingly recognised as an
emerging healthcare issue. Multiple studies have demonstrated an increasing prevalence throughout the
world, with evidence of significant associated morbidity, mortality and healthcare costs [1, 2]. The most
prevalent and important group leading to pulmonary disease is the Mycobacterium avium complex
(MAC), which includes the Mycobacterium avium, Mycobacterium intracellulare and Mycobacterium
chimaera species. These organisms are ubiquitous in the environment and, unlike Mycobacterium
tuberculosis, isolation of NTM from respiratory samples does not necessarily equate to pulmonary disease.
Furthermore, even radiological evidence of pulmonary disease does not always necessitate treatment [3].
The judicious use of treatment for pulmonary NTM disease is related, in part, to the long (>1 year)
courses of multiple antibiotics needed for treatment. In addition to problems with tolerance of the
antibiotic regimens, treatment failure is common. There has been a wide range (13–86%) of reported
treatment success rates in the literature for pulmonary NTM disease [4, 5], influenced by disease severity,
treatment regimen, microbial resistance and definition of success. A recent meta-analysis of 16 studies
involving 1462 patients on macrolide containing regimes reported a treatment success rate, defined by
sustained culture conversion, of 60% [6].

Historically, two radiological patterns of MAC disease have been described, with a fibrocavitary (FC) form,
associated predominantly with men with chronic lung disease, and a nodular bronchiectatic (NB) form
with better outcomes, more often associated with post-menopausal women. Importantly, international
guidelines suggest slightly different broad treatment regimens for these types, with intermittent oral
therapy often suitable for NB MAC, and daily treatment, with consideration of additional, parenteral
aminoglycoside, for the FC type [7]. However, in real-world medicine, patients often do not fit nicely into
these two categories. The study by KOH et al. [8] in this issue of the European Respiratory Journal
recognises this and separates the NB type into those with (C-NB) or without (NC-NB) additional small
cavities within nodules. The authors recognised that, despite this additional classification, some groups
(e.g. those with predominantly FC disease in addition to some bronchiectasis) will still be disenfranchised
and they termed these “unclassifiable” in the study. As demonstrated in multiple previous studies [9, 10],
this new study also demonstrates that cavitation is associated with a worse outcome, with other risk factors
such as male sex also confirming the results of previous studies. This study, however, goes further in
formally categorising those with small cavities and a predominantly NB pattern, and demonstrating that
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this group (C-NB) had outcomes more similar to the FC subgroup than the NB subgroup. This level of
clarity is not available from previous studies. The inference from this is that the C-NB subgroup should
possibly be treated more aggressively and like the FC group, with daily therapy and consideration of
parenteral aminoglycoside. Despite the statistical disparity between the groups, the success rates in all
patients were high in comparison to the available literature, with 88% success in the NC-NB group, 78% in
the C-NB group and 76% in the FC group. There are several important possible reasons for this. Firstly,
the rate of use of parenteral aminoglycoside was higher in this cohort than other studies, with a total use
of 44% in the full cohort of patients (only 25% of whom had FC disease), and in 68% of those with FC
and, importantly, C-NB disease. Parenteral aminoglycoside has previously been shown to lead to a
significant increase in culture conversion rates (71.2% versus 50.7%) in a randomised controlled trial
(RCT) of 146 patients randomised to intramuscular streptomycin or placebo three times per week for the
first 3 months of therapy [11] and this has also been supported by other cohort studies [12]. However,
another explanation for the high success rates is that out of the initial cohort, 85 patients were excluded
due to not completing ⩾12 months of treatment. Reasons for this lack of treatment completion may
include death, intolerance and lack of perceived benefit, and if these patients are included in the
denominator (as would occur with an intention-to-treat analysis), the overall success rate reduces to 71%
(instead of 84%). Furthermore, patients with “worse” disease and cavitation are likely to be
overrepresented in this excluded subgroup. This, together with the lower numbers of patients in the
included FC (123 patients) and C-NB (80 patients) subgroups, would lead to much lower treatment
success rates than the headline figures for those with cavitation. It is also important to realise the
limitations of generalising the results of a single-centre cohort. This is particularly important in NTM
disease. Studies have demonstrated that the issues and respiratory disease caused by different NTM species
vary significantly by location, both between and within countries, which is likely to be due to interactions
between the pathogen, the host and the environment [13, 14].

The definition of treatment success in this study relates to sputum conversion maintained for ⩾12 months.
This study also confirms the results of earlier studies, that after treatment success, a significant proportion
of patients re-isolate NTM. This study described reisolation of NTM in 29% (118 out of 402) of patients
that completed treatment, which is less than the 48% in another recent cohort study of 180 patients with
NB MAC, but is still highly significant [5]. In both studies, in the majority (∼75%) of cases that were
tested, the new isolate was genetically nonidentical to the initially treated isolate and the regrowth was
thought to relate to reinfection as opposed to relapse. This is most likely to represent a host predisposition
to NTM pulmonary disease and/or a regular environmental source/contact. The presence of multiple
different isolates within an individual at a point in time may also be a possibility and several studies have
demonstrated several different NTM species within the same individual [15]. From a clinical point of view,
the reisolation rate (whether relapse or reinfection) should be taken into account in perceived treatment
success and decision to treat. It also brings into question the length of treatment regimens. These have
characteristically been for 12 months following culture conversion (dated at the first negative culture);
however, the present study cites the higher relapse rate in the cavitary subgroup and suggests the
possibility of longer management courses in some cases. The other question is whether a long-term
prophylactic course could be used to prevent reinfection.

With the increasing prevalence of NTM, there has been expanding interest from physicians and industry
alike. The number of (predominantly cohort) studies has increased, a phase III multicentre study for
refractory MAC has recently completed [16], and we await the imminent publication of guidelines from
the British Thoracic Society, and a separate collaboration between the European Respiratory Society,
American Thoracic Society, Infectious Disease Society of America, and European Society of Clinical
Microbiology and Infectious Diseases. Studies such as that in this issue [8], which include large,
prospective cohorts, certainly help inform best practise but, despite this, treatment success is suboptimal,
and the need for RCTs and drugs to determine better regimens remains as acute as ever.
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