
NTM LUNG DISEASE
EARLY DIAGNOSIS &  
MANAGEMENT
CAN SAVE LIVES
NTM (non-tuberculous mycobacteria) lung disease is a chronic condition that 
can significantly increase patient morbidity and mortality.1–10



NON-TUBERCULOUS MYCOBACTERIA (NTM) 
ARE OPPORTUNISTIC PATHOGENS
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RGM: Rapid-growing mycobacteria; SGM: Slow-growing mycobacteria.

•	 NTM are opportunistic pathogens that can invade lung tissue and cells, 
e.g. alveolar macrophages, where they can subvert normal cellular defense 
mechanisms, replicate and survive, thereby causing chronic infections.11–15 

•	 More than 200 species of NTM have been identified and they are found in varying 
frequencies across the world.16,17

Distribution of respiratory NTM isolates in Europe17

Distribution of respiratory NTM isolates worldwide17

Globally, NTM lung infections are predominantly caused  
by the slow-growing Mycobacterium avium complex (MAC)18
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•	 NTM are microorganisms that are ubiquitous in the environment and can be 
found in water and soil. Transmission to humans takes place by the inhalation or 
ingestion of contaminated particles or aerosols.19–21

NTM ARE UBIQUITOUS IN THE ENVIRONMENT

NTM are ubiquitous organisms found in water and soil21
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•	 NTM can invade cells including alveolar macrophages, where they subvert 
macrophage function and create a reservoir in the lungs.13,23–25 NTM can also form 
biofilms in respiratory tissues.26

•	 These mechanisms allow NTM to persist in extracellular lung tissue, as well as 
inside cells such as alveolar macrophages, thereby causing chronic infection and 
progressive lung destruction in susceptible patients in the long term.11–15,27,28

•	 Chronic lung disease is widely recognised as the most common clinical 
manifestation of NTM infection in humans.22 

NTM INVADE ALVEOLAR MACROPHAGES TO 
CAUSE CHRONIC INFECTION

NTM persist within lung tissue as well as alveolar 
macrophages, which may serve as a reservoir for NTM  

in humans11–15
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Characteristics strongly associated with NTM lung disease:18

THE SYMPTOMS OF NTM LUNG DISEASE ARE 
SIMILAR TO THOSE OF OTHER LUNG CONDITIONS 

Diagnosis of NTM lung disease is often missed  
or delayed because of its non-specific symptomatology in 

patients with structural lung disease8,22

•	 The signs and symptoms of NTM lung disease often overlap with those caused  
by coexisting underlying lung conditions, like bronchiectasis, COPD, cystic fibrosis  
and asthma.22 
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•	 Most people are not susceptible to developing NTM lung disease. When susceptible 
hosts are exposed to environmental sources, NTM can infect the host and cause 
lung disease.19,20,29

•	 Patients with existing respiratory diseases or structural lung abnormalities 
are particularly susceptible to NTM lung disease.18 Patients with a history of 
tuberculosis infection or bronchiectasis are also highly susceptible.5

PATIENTS WITH PRE-EXISTING LUNG DISEASES 
ARE SUSCEPTIBLE TO NTM INFECTIONS

Patients with bronchiectasis are most susceptible 
to the development of NTM lung disease5,29

*List not complete; #Based on data estimated in publications; †Hazard ratio, adjusted by age, sex, income, rurality and comorbidities for NTM lung disease.

Host susceptibility factors for NTM lung disease*

Host susceptibility factor Relative risk, odds ratio or  
relative prevalence

Brochiectasis5,29 44.0–187.5

Low body weight29 9.09#

Cystic fibrosis30,31 6.6–13.0

COPD29 2.0–10.0

Anomalies of the thoracic skeleton29 5.4

Asthma32 2.0

Steroid application29 1.6–8.0

Gastro-oesophageal reflux disease29 1.5#–5.3†

Immunomodulatory/
immunosuppressant therapies29 1.3–2.2



Summary of patient groups at risk for NTM lung disease:

Patients with bronchiectasis, COPD, cystic fibrosis, asthma 
or a history of tuberculosis infection5,29

�Patients with other conditions or specific gender disorders 
causing structural lung damage that can impair airway and 
mucus clearance19,35

 Immunocompromised patients19,35

�Slender, elderly women with Marfanoid habitus  
(e.g. Lady Windermere syndrome)33,34

The recognition of host susceptibility factors  
is critical for early identification and evaluation of  

NTM lung disease



•	 Diagnosing NTM lung disease can be challenging, as symptoms are similar to 
those of other respiratory diseases. This often leads to a delay in diagnosis.8,22 
Clinical, radiographic and microbiologic criteria are all recommended by the BTS 
and the DZK/DPG guidelines, as well as the ATS/ERS/ESCMID/IDSA guidelines for 
the treatment of NTM lung disease.22,36–38

DIAGNOSING NTM LUNG DISEASE CAN 
BE CHALLENGING

Think NTM! Test NTM!

Radiological

Chest radiograph: nodular or cavitary opacities

HRCT: multifocal bronchiectasis, multiple nodules

Clinical

Pulmonary symptoms

Exclusion of other diagnoses

Microbiological

Sputum, bronchial wash or lung biopsy 

Positive culture required

Correct 
identification of NTM is 

important, as it can predict 
the clinical relevance of an 
isolate39 as well as aid in the 

selection of a treatment 
regimen38



INAPPROPRIATE MANAGEMENT OF NTM LUNG 
DISEASE CAN HAVE SEVERE CONSEQUENCES

NTM lung disease can lead to severe consequences, which  
may be fatal27,28

The signs and symptoms of 
pre-existing lung conditions 
overlap with those of NTM  
lung disease, which may  
delay diagnosis.8,22  

If not diagnosed early enough and left unmanaged, NTM lung 
disease may:

•	 Lead to accelerated lung function decline, worsening of symptoms and a decrease 
in overall health-related quality of life22,41–43

•	 Cause irreversible lung damage in more than half of undiagnosed patients19,44

•	 Lead to inappropriate NTM management, which can result in  
antibiotic resistance40,45 

have moderate to severe NTM 
lung disease by the time they 
are diagnosed8,40



•	 Despite these risks, diagnosis of NTM lung disease is often missed or delayed 
because of factors such as lack of suspicion, non-specific symptoms or 
insufficient knowledge of the susceptibility factors.22,33

In a study of 40 patients with 
NTM lung disease who did not 
receive treatment because of 
minimal symptoms:

INAPPROPRIATE MANAGEMENT OF NTM LUNG 
DISEASE CAN HAVE SEVERE CONSEQUENCES

experienced radiographic disease 
progression over an average of 6 years46

Early diagnosis and treatment of NTM lung 
infection may positively affect lung function40,47

,



NTM IS NOT A BENIGN DISEASE

Patients with NTM lung disease:

May experience debilitating symptoms, multiple 
exacerbations and lung function decline, compounding 
existing lung conditions1,37,48

Were found to have 44.6 more sick days within a 3-year 
period compared with the general population49

Show a three times higher number of hospitalisations 
than the general population49

May suffer from progressive worsening of respiratory  
function and irreversible lung destruction50

NTM lung disease reduces patients’ 
health-related quality of life1,49

,



•	 NTM lung disease is associated with high all-cause mortality rates.3–9,51 Mortality 
in patients with NTM lung disease was found to be almost four times higher than 
that of the general population.49 

NTM lung disease increases mortality49

NTM LUNG DISEASE IS ASSOCIATED WITH 
INCREASED MORTALITY

Patients with NTM lung 
disease had a three times 
higher 3-year mortality rate  
compared with the control 
group: 22% vs. 6% 
(P<0.0001)49
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All-cause mortality is almost three times greater in patients with 
COPD and NTM lung disease than COPD alone49

Patients with NTM lung disease can have a poor prognosis 

Mortality
%

Patients with COPD and 
NTM lung disease had a 
nearly three times higher 
3-year mortality rate than 
patients suffering only 
from COPD: 42% vs. 16% 
(P<0.001)49
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•	 In a review of 17 studies, pooled 5-year mortality rates of patients with NTM lung 
disease caused by MAC was found to exceed 25%, indicating a poor prognosis for 
these patients.10

•	 NTM lung disease was also associated with a 4.3-fold higher incidence of 
respiratory failure when compared with the general population.2

NTM lung disease is a chronic condition that can  
significantly increase patient morbidity and mortality1–10



Treatment success may be possible using guideline-based care.52 The decision 
of how to treat NTM must take into consideration all relevant patient factors, 
including:3,8,22,42,53

•	 �Comorbidities
•	 �Disease severity and progression
•	 �NTM species and subspecies

FOLLOWING THE RECOMMENDED GUIDELINES 
CAN HELP TO ACHIEVE TREATMENT SUCCESS

The ATS/ERS/ESCMID/IDSA treatment guidelines for MAC*,38

1. Refer to expert colleagues 
or expert centre

2. Test MAC for susceptibility
(conditional recommendation)

•	 Macrolides  
(azithromycin/clarithromycin)

•	 Amikacin

Macrolide sensitive
Macrolide resistant or

advanced bronchiectatic/
cavitary disease

Oral ethambutol Oral ethambutol

Oral azithromycin
(or clarithromycin)

(strong recommendation)

Oral azithromycin
(or clarithromycin)

Oral rifampicin Oral rifampicin

Parenteral amikacin or
streptomycin

(conditional recommendation)

3. Treat patients with MAC lung disease with oral GBT

*MAC is the most common NTM species in Europe.

4. �Patients with MAC lung disease treated for ≥6 consecutive 
months with oral GBT without culture conversion should 
receive an additional treatment: amikacin liposomal 
inhalation suspension38



Managing NTM lung disease can be a lengthy and 
challenging process

•	 The treatment of NTM lung disease often requires long-term treatment with 
different antibiotics, which could lead to increased antibiotic resistance.22 

•	 �NTM organisms are highly resistant to a wide range of antibiotics because of  
a variety of mechanisms, including the formation of biofilms.54,55

•	 Patients who require treatment modification because of disease progression have 
limited treatment options.56

•	 �Poor adherence to current guideline recommendations leads to suboptimal 
treatment of NTM lung disease.52

•	 �Completing recommended treatment is often difficult for patients because of side 
effects and prolonged duration of treatment, further complicating management.57,58

MANAGEMENT OF NTM LUNG DISEASE CAN 
BE CHALLENGING

•	 Frequent monitoring can help physicians deal with challenges that may occur 
during guideline-recommended therapy.52 Because of the complexities of NTM 
lung disease diagnosis and treatment, a multidisciplinary approach involving 
specialists who have experience managing the disease – such as pulmonologists, 
ID specialists, radiologists, microbiologists and pharmacists – is important for 
the best quality of care.41,59,60

Frequent monitoring and patient referrals are important for the 
best quality of care

Consider referring patients in whom you suspect  
an NTM infection to an NTM expert
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