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Sponsored Article 

Is non-tuberculous mycobacterial
lung disease on your radar? 

Non-tuberculous mycobacterial lung disease (NTM-LD) is
increasingly recognised as a growing clinical problem and a big
therapeutic challenge.1 It is predominantly found in people
with underlying lung conditions, such as chronic obstructive
pulmonary disease (COPD) or bronchiectasis, where it may
present as new, worsening or recurrent symptoms.1 Mycobacterial
culture is central to diagnosis, though treatment is generally
initiated on the basis of additional compatible symptoms and
radiology.1 The prolonged duration of often poorly-tolerated
drugs2 highlights the importance of patient-centred care and
shared decision-making with a multi-disciplinary team approach
to improve the quality of life of patients with this debilitating
condition.

Epidemiology 

There are over 170 known types of NTM that occur ubiquitously
in the environment, approximately 25 of which are of clinical
and pathological significance for humans and can cause serious
disease.3,4 NTM are environmental organisms that have adapted
to living in harsh, often unstable natural settings outside of
humans.3 They thrive in drinking water, household plumbing,
peat rich soils, brackish marshes and drainage water. Even
hospital water systems, haemodialysis centres and dental
surgeries have been found to harbour high rates of NTM
colonization.5

Prevalence 

In many parts of the world, whilst tuberculosis rates have been
decreasing, rates of NTM disease have increased, and in some
countries NTM lung disease has become more common than
tuberculosis.6,7

In England, Wales and Northern Ireland, the reported rate of
NTM isolation more than doubled between 1996 and 2006.8 A
more recent study found that incidence of NTM isolation rose
from 5.6 to 7.6 per 100,000 between 2007 and 2012.8

The NTM organisms most frequently cultured from pulmonary
isolates were members of the Mycobacterium avium-intracellulare
complex family (MAC), and the incidence of pulmonary MAC
increased significantly from 1.3 to 2.2 per 100,000 between 2007
and 2012.8 The majority of these individuals were over 60 years
old.8 Overall, this represents an almost ten-fold increase since
1995.8 Pulmonary MAC in older individuals is responsible for the
majority of this change.8 However, it is important to note that it is
difficult for researchers to fully understand the burden of NTM
lung disease worldwide because clinical data on NTM is not
collected in a systematic way.8

Diagnosis 

Diagnosing NTM lung disease can be a challenge and is often
difficult in patients with pre-existing lung disease, because the
symptoms are non-specific and can be interpreted as signs of
the existing underlying disease.9 The diagnosis of NTM lung
disease is often missed or delayed until the disease is already in
moderate to severe stages,10 which can lead to severe
consequences and disease progression. In order to confirm the
diagnosis, patients with suspected NTM lung disease should be
referred, at an early stage, to a specialist centre for pulmonary
infections or NTM diseases.

Non-specific symptoms of NTM lung disease

Almost all patients with NTM lung disease have a chronic
recurring cough. Other symptoms can vary and may include:9,11 

• Expectoration, occasionally also bloody

• Tiredness/fatigue

• Shortness of breath

• Weight loss and/or lack of appetite

• Fever – this may include night sweats and chills

• Recurring lung infections or pneumonia 

• Symptoms of other existing lung conditions may not improve
despite taking medication

Radiological criteria 

The radiology of NTM lung disease is variable.12 Chest X-rays are
relatively insensitive when diagnosing many cases of NTM lung
disease.12 Generally, imaging findings can be categorised as
being of a reticulo-nodular or cavitatory predominant pattern.12

The former may be extremely difficult to visualise on a standard
chest X-ray, in particular when the patient has a co-existing lung
disease such as COPD or bronchiectasis.12 Cavities associated
with NTM are easier to see, however, they are a non-specific
finding.12 CT scans are helpful for spotting signs of NTM, and it
is generally recommended that a patient with NTM lung disease
should have at least one chest CT.1

Microbiological criteria

A suspected diagnosis based on clinical and radiological findings
is not sufficient for the initiation of treatment. The additional
isolation of NTM from a suitable microbacterial culture is
essential for a diagnosis of NTM lung disease. As NTM are
ubiquitous and can be isolated merely because of environmental
contamination, more than one positive microbacterial culture is
required for diagnostic purposes.1
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Patients with pre-existing lung disease are
particularly at risk

Patients with pre-existing chronic lung conditions such as
asthma, COPD, cystic fibrosis or bronchiectasis have a much
higher risk of getting NTM lung disease.1,13,14,15 This is because
the damage caused by these conditions can make it easier for
NTM to infect the lungs.13 People with bronchiectasis have
approximately 187 times higher risk of getting NTM than
healthy people, and it is thought that almost 1 in 10 people
with bronchiectasis are infected with NTM.14,16

Other people who are more at risk of getting NTM infections
include people aged 65 and older, smokers, people with low
body weight or a genetic predisposition, and people with
weakened immune systems.1,6,17 NTM lung disease is also more
common in women than in men.8,18

The use of inhaled corticosteroids for the treatment of common
airway diseases such as asthma, COPD and bronchiectasis is also
associated with an increased risk of NTM lung disease.19

Management of NTM lung disease 

Generally speaking, the diagnosis of NTM lung disease does not
necessarily lead to initiation of treatment.20 In contrast to
tuberculosis, the medication used in the treatment of NTM is
not particularly effective and can lead to a large number of
adverse events. Hence, healthcare professionals try to improve
or manage elements that they feel are contributing to the NTM’s
persistence in the lung or associated symptoms.12 All patients
with NTM lung disease should be offered assessments for
impaired immunity.1 Further testing can be undertaken if there
are any concerns, generally with an immunologist or specialist
infection service.12

Understanding how NTM itself is affecting the patient’s health
status is important. Patients should be shown how to effectively
clear their sputum as this tends to improve their symptoms and
quality of life.12 In many cases, this is likely to reduce their need
for both short and long courses of antibiotics.12 As well as
respiratory physiotherapy, clinicians should review each patient’s
diet, lifestyle and any other medication they may be taking –
which could also be contributing to their symptoms and
reduced quality of life.12

In the absence of evidence-based studies and a drug therapy for
the specific treatment of NTM lung disease, when formulating
their consensus-based treatment recommendations, the
international societies have drawn mainly on the practical
experience of experts and on in vitro results on the sensitivity of
NTM to antibiotics – even though these often do not correlate
with actual clinical responses.21 Therefore, when treating NTM
lung disease with drugs, antibiotics that have proven to be
effective in the treatment of tuberculosis are used first and
foremost.9 As patients respond best to initial treatment, it is
vital to carry out the initial treatment in accordance with the
recommended treatment regimens.22 The British Thoracic
Society (BTS) guidelines which are followed in the UK
recommend that “individuals with a history of treatment
intolerance or treatment failure should be managed in
collaboration with a physician experienced in managing NTM-
pulmonary disease.”1 The decision to initiate specific treatment

however should only be taken following full discussion with the
patient regarding the pros and cons of therapy, given that most
treatment regimens are for a minimum of 12 months, and more
often approaching 2 years and can be poorly tolerated.12

Treatment goal: sputum conversion and
retention of conversion for at least 12 months 

According to the recommendations of the BTS, treatment
should be continued for at least a further 12 months after
successful culture conversion.1 With regard to this, a sputum
conversion is defined as at least three successive negative
sputum cultures over a minimum of three months.

Adherence and development of resistance 

According to a number of studies, NTM lung disease patients are
rarely treated in accordance with official recommendations.23,24,25

In Europe, only 9.2% of patients with NTM lung disease caused
by MAC were given an oral macrolide-based triple combination
therapy in accordance with the treatment recommendations for
more than 6 months.25

According to a retrospective American study, macrolide
resistance occurred in 76% of NTM lung disease patients, if they
had been given a macrolide monotherapy or a macrolide in
combination with only one quinolone antibiotic.26 Of the
patients who were treated with an oral triple antibiotic therapy,
only 4% developed macrolide resistance.26

Increased mortality risk

In an analysis of data from American health insurance
companies, a 40% higher 5 year mortality risk was observed for
NTM lung disease patients, compared to healthy people.27 An
analysis of over 7 million data from German health insurance
funds yielded, for NTM lung disease patients, a 3.25-year overall
mortality rate increased by a factor of almost 4 compared to the
control group.23 During the first three months after the
diagnosis was made, the mortality rate was even increased by a
factor of 10.23 Among the COPD patients analysed, the mortality
rate with an additional NTM infection was particularly high at
41.5%, compared to the rate of 15.9% for COPD patients
without NTM lung disease.23

NTM infections and bronchiectasis 

On the one hand, it is thought that bronchiectasis predisposes
patients to NTM infections, and on the other hand, the
progression of bronchiectasis can be accelerated by a NTM
infection. Furthermore, bronchiectasis is a common comorbidity
of NTM lung disease.27

The European Respiratory Society (ERS) guidelines dating from
2017 recommend a mycobacterial culture –  either from three
successive daily sputum samples or a single bronchoalveolar
lavage –  if NTM is considered an aetiological factor for
bronchiectasis.28 This is particularly true for patients with
radiological or clinical findings that point towards a NTM
infection, such as weight loss, episodes of haemoptysis, or a
clear progression in patients who are not responding to
standard therapy.28
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For adult bronchiectasis patients with three or more
exacerbations per year, treatment with macrolides such as
azithromycin or erythromycin is recommended for several
months, provided there is no infection with Pseudomonas
aeruginosa.28 The recent BTS guidelines for the use of long-term
macrolides in adults with respiratory disease recommend
carrying out a microbiological assessment of sputum, including
investigation for NTM, prior to treatment with macrolide
antibiotics.29 Macrolide monotherapy should be avoided if there
is an active NTM infection, to prevent jeopardising the success
of therapy during treatment of NTM lung disease due to the risk
of developing macrolide resistance which could lead to worse
longer-term outcomes for patients.29 Repeat assessments are
also recommended with clinical decline or during exacerbations
to monitor resistance patterns.29

A recent study examining NTM testing behaviour in
bronchiectasis patients found that 68% of clinicians managing
these patients did not test them for NTM infection prior to
starting macrolide treatment, despite the high awareness of the
increased risk of NTM lung disease and its associated morbidity
and mortality in bronchiectasis patients.30 The authors of this
study concluded that, despite most respondents stating that they
follow ERS guidelines, all aspects of these recommendations do
not appear to be put into place.30

Available educational resources 

Despite the need for more education on the diagnosis and
management of NTM infections, there are very few resources
available. NTMAction.co.uk was recently launched as an
innovative, interactive digital resource aiming to increase
awareness of NTM amongst UK healthcare professionals. The
resource aims also to strengthen professional competence
surrounding each practitioner’ s individual role in the
management of NTM lung infections. As a digital and
interactive platform available to all healthcare professionals
involved in the care of patients with NTM, NTM Action builds on
existing educational resources with up-to-date, thought-leading
and evidence-based educational material developed in
collaboration with NTM experts. 

Patient support 

NTM Patient Care UK is a new charity (and the first in the UK)
specifically devoted to the empowerment, education, and
advocacy of people with NTM disease and their carers. The new
group aims to bring patients together, either online or in
person, to ameliorate loneliness and provide them with personal
support. NTM Patient Care UK also aims to increase awareness
of NTM lung disease among healthcare professionals and the
public and improve quality of care for the thousands of UK
patients.

Conclusion 

NTM infection is increasingly recognised as a condition that can
cause pulmonary disease which is both difficult to diagnose and
manage. It is most frequently seen in people with underlying
lung disease such as COPD and bronchiectasis. It can result in
chronic or recurrent symptoms –  the presence of which should
trigger appropriate investigation for mycobacterial infection.

Treatment is prolonged and includes general measures such as
physiotherapy to reduce ongoing infection and symptoms, as
well as specific antimycobacterial therapy. The relatively poor
response to the latter highlights the importance of patient-
centred care and decision-making in NTM management.
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