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Non-tuberculous mycobacteria (NTM)

 Members of the large family of mycobacteria

 Less pathogenic the M. tuberculosis

 Typically classified by rate of growth: slow vs. rapid growers

 Are not stained by standard respiratory culture stains.

 Require acid fast staining and specialized culture media.
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Non-tuberculous mycobacteria (NTM)

 Unique features of NTM
 Ubiquitous environmental organisms (water, soil)

 Thick, hydrophobic cell wall

 Form biofilms that enhance survival

 Cell wall and biofilm make them resistant to may standard 
disinfectants such as chlorine

 Environmental exposure via inhalation of aerosols is most 
likely mode of transmission for most patients

 Person-to-person transmission is unlikely for most patients 
with NTM lung disease

 Person-to-person transition of M. abscessus has been 
demonstrated in patients with cystic fibrosis



NTM associated with 

pulmonary disease

 Slow-growing mycobacteria

 M. avium intracellulare

 M. kansasii

 M. xenopi

 M. simiae

 Rapid-growing mycobacteria

 M. absecssus

 M. chelonae

 M. fortuitum



Epidemiology of NTM

Hoefsloot, W., ERJ, 2013.



Regional differences in 

pulmonary NTM rates in US

Case number estimates for pulmonary NTM 

infections across all ages (2010)

Strollo, S.E., Ann AM Thorac Soc, 2015

Griffith, D.E., AJRCCM, 2007

Prevalence estimates of pulmonary NTM 

infections across all ages (2010)

• M. kansasii is more prevalent in southern and central US

• M. abscessus is more common in southeast US



NTM pulmonary infections:

a disease that is on the rise
 NTM infections have surpassed 

tuberculosis as the most 

prevalent mycobacterial disease 

in the US

 NTM infection rates have been 

steadily increasing

 Gene by environment 

interactions likely play a critical 

role in susceptibility to and 

severity of NTM disease.

Host risk factors

-anatomic

-immunologic

-genetic

Host 
phenotype

Environmental 
exposure



Risk factors for pulmonary 

NTM disease

Gender and age

• Female > male

• Age > 65

• Low body weight

Structural lung/GI 
disease

• COPD

• Bronchiectasis

• Fibrocavitary
disease

• Thoracic skeletal 
abnormalities

• Lung cancer

• GERD

• Chronic 
aspiration

Immunologic

• Corticosteroid 
use

• Use of anti-TNFa
inhibitors

• Transplantation



Genetic predisposition to 

NTM infection

 Defects in IFNg and IL-12 immune pathways that are 
critical in host defense have been associated with NTM 
infection including mutations in:

• IFNgR1

• IFNgR2

• STAT1a

• IL-12p40 subunit

• IL-12 receptor B1

• Tyrosine kinase 2

• NF-kB essential modulating factor

• MonoMAC syndrome 

• (GATA binding protein 2)

• Cytochrome b-245, b polypeptide

• Interferon stimulated gene 15 (ISG15)

• Interferon regulatory factor 8 (IRF8)

Honda, JR et al, Clin Chest Med, 2015 



Pulmonary NTM disease in 

women

Adjemian, J. et al., AJRCCM, 2012

• Annual prevalence of pulmonary NTM in Medicare enrollees (1997-2007)

• Women were 1.4 times more likely to have pulmonary NTM than men.

• Pulmonary NTM rates significantly increased in all groups.



NTM in women

 NTM in women is more likely to be associated with 

bronchiectasis.

 NTM in men is more likely to occur in setting of COPD

Prevalence of bronchiectasis as a secondary 

diagnosis when non-HIV pulmonary NTM is 

primary diagnosis (1998-2005)

Prevalence of COPD as a secondary diagnosis 

when non-HIV pulmonary NTM is primary 

diagnosis (1998-2005)

Billinger, M.E., et al., CDC-Emerging infectious Diseases, 2009



Risk factors for pulmonary 

NTM in women
 Morphotype

 Tall

 Thin/underweight

 Caucasian

 Mitral valve prolapse

 Scoliosis

 Pectus excavatum



Lady Windemere Syndrome

 Clinical scenario of NTM 
infection, typically with 
Mycobacterium avium complex, 
bronchiectasis and tree-in-bud 
nodules involving the right middle 
lobe and/or lingula in older, non-
smoking women.

 The name was coined after Lady 
Windemere, the protagonist in 
Oscar Wilde’s play about 
Victorian manners and morals.



Diagnosis of pulmonary NTM disease

 Unlike its more virulent cousin M. tuberculosis, the 

presence of NTM in sputum does not confirm the 

patient has active pulmonary disease. 

 Diagnosis requires:

 Symptoms

 Radiographic imaging consistent with NTM disease

 Positive microbiologic cultures 

 Exclusion of other diagnoses



Symptoms

 Symptoms are typically non-specific:

 Cough

 Sputum production

 Night sweats

 Low grade fevers

 Weight loss, fatigue

 Hemoptysis

 Often leads to a delay in diagnosis



Radiographic Findings

in pulmonary NTM

 NTM radiographic 
patterns:

 Bronchiectasis +/-
nodules

 Tree-in-bud nodules

 Fibrocavitary disease

 Solitary pulmonary 
nodule

 High resolution chest CT 
scans are more sensitive 
in detecting these findings

Stout, JE et al, Int J ID, 2016





Microbial diagnosis of NTM
 What sample to submit for AFB smear and culture?

 Deep respiratory specimen, i.e. not saliva

 Sputum that has a purulent, mucoid appearance

 Sputum induction often necessary to produce adequate specimen

 BAL +/- transbronchial biopsies may be required in patients unable to 
produce adequate specimen, e.g. patients with primarily nodular disease

 When to submit?

 Early AM specimens obtained on separate days is recommended

 How many?

 Three sputum samples are recommended.

 One BAL specimen is adequate if clinical and radiographic findings are 
consistent



Microbiologic testing in  

pulmonary NTM

 ATS/IDSA recommendations:

 Positive NTM culture results  form at least two separate 

expectorated sputum samples.

 Consider repeating sputum AFB smear/cultures if initial 

sputum samples are non-diagnostic.

 Positive cultures from at least one bronchial wash or 

bronchoalveolar lavage.

 Transbronchial/lung biopsy with granulomatous 

inflammation or AFB and one or more cultures for NTM.

Griffith, DE, et. al., AJRCCM, 2007.



Antimicrobial regimens
 Treatment regimens are dictated by species and sensitivity 

testing.

 Most NTM regimens require prolonged courses of treatment. 
Typically, patients are treated until they are culture negative 
for 1 year. 

 NTM regimens are multidrug regimens, e.g. standard 
regimen for MAI is three drugs.

 Prolonged treatment regimens increase risk for adverse 
drug reactions.

 Depending on regimen, patients may require monitoring for 
liver toxicity, auditory toxicity, QT prolongation, leukopenias, 
optic neuritis and neurotoxicity.



When to treat
 Not everyone who grows NTM from their sputum requires 

treatment. NTM pulmonary disease is often indolent.

 In patients with cough or minimal symptoms, the risks and 
benefits of treatment should be discussed and patient 
expectations clarified.

 Given the duration and potential toxicities of treatment, the 
decision to treat should be made in concert with the patient.

 Close monitoring of symptoms, lung function and for 
radiographic changes can be an appropriate approach for 
some patients.



Adjuncts to anti-microbial therapy in 

pulmonary NTM disease

 In patients with structural lung disease and pulmonary 
NTM, enhanced airway clearance techniques are an 
important component of treatment regimen and can 
include:

 PEP (positive expiratory pressure) devices (flutter, 
Acapella, Aerobika)

 Nebulized medications (bronchodilators, saline)

 Percussion therapy (vest devices, manual)

 Surgical intervention may be an appropriate 
intervention in some patients with focal involvement, 
e.g. RML syndrome.



Macrolides in lung disease 

and NTM
 Macrolides (azithromycin and clarithromycin) are the 

mainstays of many NTM regimens.

 Macrolides are becoming increasingly prescribed in chronic 
lung disease:
 COPD

 Bronchiectasis

 Cystic fibrosis

 Bronchiolitis obliterans

 Monotherapy with macrolides in NTM is contraindicated due 
to concern for emergence of resistance. Patients at risk for 
infection with NTM should be screened prior to initiating 
monotherapy with macrolides.



Prophylaxis against 

pulmonary NTM disease

Falkinham, J.O., Clin Chest Med, 2015

Halstrom, S. et al, Int J of Mycobacteriology, 2015

 There are no proven measures that mitigate risk of 

acquiring NTM or becoming reinfected with NTM

 Some recommended measures include:

 Maintaining hot water heater temperatures at above 55oC

 Properly pH and chlorinate pools/hot tubs

 Use PPE to reduce aerosol inhalation when gardening

 Use bacteriologic filters on taps and shower heads 

 Disinfect showerhead by submerging in bleach 



Summary

 Pulmonary NTM disease is a disease of significant morbidity 
that disproportionately affects women.

 Host and environmental factors are important in 
development of pulmonary NTM disease.

 There are specific criteria for the diagnosis of active 
pulmonary NTM disease.

 Treatment of pulmonary NTM requires prolonged multidrug 
regimens that can be associated with toxicity and side 
effects. 

 NTM infection should be screened for in patients at risk for 
NTM infection (e.g. patients with bronchiectasis or COPD) 
before starting monotherapy with macrolides. 


