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There is a pressing need for patient related outcome measures for pulmonary NTM disease, to assist
with both clinical management decisions and as an endpoint for clinical studies. This NTM Module
should be considered an important step in this development. http://bit.ly/2OvmAQw
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The morbidity and mortality from non-tuberculous mycobacterial (NTM) disease is increasing [1].
Treatment of NTM usually requires multidrug regimens and is often associated with poor tolerability,
significant side-effects and high failure rates. Not all patients with pulmonary NTM disease need
treatment, and deciding who and when to treat can be challenging. The management of NTM is
significantly hampered by the lack of reliable and responsive biomarkers to assess disease activity,
progression and response to therapy, and at present, clinical decisions are made with a combination of
symptom, radiology and microbiological assessments. There is a pressing need for new therapies and
approaches for pulmonary NTM disease, and this will require robust clinical endpoints to evaluate them.

The ultimate aim of NTM treatment is to eradicate the organism, leading to a cure. Therefore, a
microbiological endpoint, such as sustained culture conversion, is extremely important and must be the
gold standard, as with other diseases such as TB. This was the endpoint used in the large, multicentre,
randomised controlled trial in pulmonary NTM, that led to the only licensed drug for this condition [2].
There are, however, limitations to this endpoint. For clinical management, the accuracy of culture results is
dependent on the quality of the sputum, and results take up to 8 weeks, making management changes
dependent on prior clinical state. Additionally, successful conversion may not necessarily lead to a clinical
and symptomatic improvement. The significant number of untreated NTM patients that remain well
highlights this discordance [3]. The US Food and Drug Administration acknowledges this and has
indicated that new treatments should improve the way a patient feels, functions or survives [4].
Furthermore, there is a significant relapse and reinfection rate in pulmonary NTM disease, which again
may impact on the value of culture conversion, if it is not sustained [5]. It is also important to note that a
cure or culture conversion may not be the aim in some patients’ treatment, whereby stability or
symptomatic improvement may be the primary goal.

Patient related outcome (PRO) measures that assess symptoms and health-related quality of life (HRQOL)
are important tools as they assess the patients’ perspective and complement objective tools. They can be
used in clinical management to determine disease severity, progression or response, and may predict
prognosis and have the potential to select patients for treatment [6]. PROs may also provide responsive
clinical trial endpoints to be able to formally assess the impact of therapies. There is presently no

Received: 14 Nov 2019 | Accepted: 14 Nov 2019

Copyright ©ERS 2020

https://doi.org/10.1183/13993003.02204-2019 Eur Respir J 2020; 55: 1902204

| EDITORIAL
LUNG INFECTION

mailto:m.loebinger@rbht.nhs.uk
http://bit.ly/2OvmAQw
http://bit.ly/2OvmAQw
https://doi.org/10.1183/13993003.02204-2019
https://crossmark.crossref.org/dialog/?doi=10.1183/13993003.02204-2019&domain=pdf&date_stamp=


symptom or HRQOL PRO for pulmonary NTM disease. A range of HRQOL PROs have been evaluated in
NTM, such as the St Georges’ Respiratory Questionnaire (SGRQ), COPD Assessment Test (CAT), and
Short Form 36 Health Survey Questionnaire (SF-36) [7–9]. The limitation of such tools is that they are not
NTM disease-specific and were developed for use in COPD and general health. The consequence of using
generic tools is that they may not be as responsive to change compared to disease-specific tools and often
contain redundant items, increasing the questionnaire administration time.

The timely article by HENKLE et al. [10] in this issue of the European Respiratory Journal describes the
preliminary validation of a patient reported outcome measure assessing non-pulmonary symptoms in
patients with pulmonary NTM. The NTM Module items were selected following patient and physician
focus groups and open-ended interviews with patients. The module consists of 20 items arranged into four
domains (NTM Symptoms, Body Image, Digestive Symptoms and Eating Problems). 203 patients from a
single centre with pulmonary Mycobacterium avium complex (MAC) disease and no cystic fibrosis, that had
met the American Thoracic Society/Infectious Disease Society of America (ATS/IDSA) pulmonary NTM
disease criteria [11] at any point were included, which meant that some patients had been previously treated
and were now culture negative. The NTM module had good internal consistency and reproducibility over
2 weeks. It was able to discriminate patients according to disease severity defined by the presence of cavitation
or active disease. A longitudinal analysis was performed in 76 of the patients, with the module repeated on
two occasions, a year apart. Three of the four domains of NTM module were responsive in the 35 patients
that started treatment. Although it would have been helpful to note how these scores varied depending on
other clinical outcome measures, it is likely that the patients selected for the second PRO measure at 1 year
were those that had remained on treatment and were hence doing well clinically and tolerating the
medication. The NTM module is therefore a very welcome development since it is a disease-specific tool and
it has some encouraging clinical characteristics required to perform well in clinical trials.

There are, however, some concerns too that suggest the NTM Module may require further refinement for
optimisation. The development of the NTM Module has not been peer-reviewed and published and it is
not clear how items were selected in the final NTM Module, and if psychometric methodology, such as
item response theory and Rasch analysis, were used to assist this to achieve an instrument with linear
scaling properties [12].

It is a PRO developed for the digestive and systemic symptoms of NTM disease, including 20 items which
focused on smell, taste, sleep, weather effects, and abdominal and weight symptoms and issues. It is
possible that some of these items relate to the side-effects of particular medications, rather than the
underlying disease process. Surprisingly, this tool does not capture respiratory symptoms, which are
necessary to fulfil the ATS/IDSA and British Thoracic Society criteria for pulmonary disease, and the main
symptomatic burden of this disease, with cough, sputum, dyspnoea and haemoptysis, in addition to
lethargy and malaise commonly reported [11, 13]. The authors recommend using the described NTM
Module alongside another PRO; QOL-B, which was designed for patients with bronchiectasis, or the
CFQ-R for cystic fibrosis [14, 15].

It is possible that the NTM Module may work well alongside the QOL-B and CFQ-R, but there are several
important concerns that limit this assumption. Neither of these tools were designed specifically for NTM
disease. The current study did not evaluate the patient’s perspective of the combined tool and it is
therefore not known if important concepts were missed, or if there is significant redundancy of items
(likely, as data shows particularly with CFQ-R). The current study should have validated the NTM and
QOL-B from the start, rather than mid-study, and therefore only a few subjects were assessed in a
subgroup analysis. Importantly, the psychometric properties of the combined tool have not been reported,
such as ceiling and floor effects, internal consistency, repeatability and so on. The combined NTM and
QOL-B tool now comprises 12 domains and more than 50 items, which is quite long for an instrument
and it is very likely that a single tool for NTM disease, designed from scratch, would have been briefer and
potentially be inclusive of pulmonary symptoms. Additionally, patients with NTM may have neither cystic
fibrosis nor bronchiectasis, making both suggested additional tools inappropriate.

The NTM Module could be used as a stand-alone evaluation of digestive and systemic symptoms. There
are some limitations for this too. The NTM Module has high ceiling effects, affecting two of the four
domains: eating problems and body image (a total of seven items). The consequence of this is that one of
the domains is clearly not responsive to change, as the data suggests. Obvious problems with this are that
they would be unable to show positive responses to treatment. Furthermore, the module does not have a
total health status score, and this may present difficulties when evaluating the overall efficacy of treatment
in clinical trials.

Despite these concerns, this article is an important advance in an area desperate for more management
options. There is a pressing need for a PRO measure for pulmonary NTM disease, to assist with both
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clinical management decisions and as an endpoint for clinical studies. The study by HENKLE et al. [10]
demonstrates the first development of an NTM tool with good reproducibility and responsiveness, and
should be considered an important step towards developing a validated PRO for pulmonary NTM.
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