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NTM: Non-Tuberculous Mycobacteria 

Who is NTM 
- All species of mycobacteria (about 200)  
EXCEPT 
- Mycobacteria that cause tuberculosis 

- M. tuberculosis, M. bovis and M. africanum in human 
- Mycobacteria that cause leprosy 

- M. leprae 
 

Typical clinical presentations  
- Chronic pulmonary disease 
- Lymphadenitis 
- Cutaneous disease 
- Disseminated disease  



Types of pulmonary NTM 
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Macroscopic pathology RUL Necrotizing granuloma Ziehl Neelsen stain 



ATS criteria for pulmonary NTM DISEASE 



Epidemiology for pulmonary NTM in USA 

• Annual prevalence in USA 1.4 to 13.9 per 100’000 
• Up to 44% in Hawaii 

• Depends on region, sex and ethnicity 
• Increased for women 
• Increased for Asian 
• Increased Southern United States USA and Hawaii 

• Reported to increase 3 to 8% per year  

NTM cases/100’000 
in patient older then 65 
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NTM around the world 



- Decreased rates of mycobacteria infection with possible decreased population immunity 
 

- Increased exposure through more decreased temperatures in home water heaters 
 

- Increased exposure to shower aerosols 
 

- Increased long – term antibiotic use in inflammatory lung disease (bronchiectasis, CF) 
      creating favorable niche for NTM (changes in microbiome) 
 
- More use of medications that might impair host immunity (macrolides)  
      Possibly by blocking autophagic killing of NTM in macrophages 

 
- Questionable person to person transmission  
  

Reason for increased prevalence NTM 



- Chronic lung disease with decreased mucociliary clearance  
- (COPD, asthma, bronchiectasis, A1ATD, CF, PCD, ABPA) 

 
- Gastroesophageal Reflux disease 

 
- Low BMI 

 
- Immunodeficiency 

 
- Immunosuppression 

- steroids 
- TNFa inhibition 
- s/p organ transplant 
- Chemotherapy for cancer 
- HIV/AIDS 

 
- Inhaled antibiotics (change of bacterial microbiome) 

 
- Proton Pump Inhibitors (decreased acidity in stomach) 

Predispositions for NTM infections 



203 patient in 5 groups 
1: disseminated NTM infection  
2: other opportunistic infection ± NTM 
3: disseminated tuberculosis  
4: pulmonary tuberculosis  
5: healthy controls  

IFN𝛾 autoantibodies 

Nature reviews Immunology 2007:7;851-61 



Mendelian susceptibility to mycobacteria 



NEJM 2007;356(8).                 



case-control study 
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656 showerheads in the USA and Europe 



656 showerheads in the USA and Europe 





NTM transmission in CF patients 
Mycobacterium abscessus isolates 

M. abs. subsp. massilense 

M. abs. subsp. absc. 

M. abs. subsp. boll 

Cluster 1 

10 SNP’s 

20’000 SNP’s 

Whole genom sequencing from  
168 M. abscessus isolates from  
31 patients in UK from 2007 to 
2011 





NTM transmission in CF patients 





M. Avium complex (MAC) taxonometry 
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Antibiotic therapy of MAC 



Reinfection vs relaps of MAC 





Antibiotic therapy of M. abscessus 

Streptomycin 



In vitro clarithromycin susceptibility against 
Mycobacterium abscessus complex 
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Inducible macrolide resistance in M. abs 



Rx response M. abscessus vs M. massiliense 



Recommendations for susceptibility testing 



Surgical therapy for NTM infections 



Inhaled regular amikacin for NTM 



Liposomal preparation for inhaled abx 



Inhaled liposomal amikacin for NTM 
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Inclusion criteria 
Patients with MAC or M. absc. 
Refractory disease with persistent  
Positive sputum after 6 months Rx 
as per guidelines 
Cystic Fibrosis patients included  



Inhaled liposomal amikacin for MAC 

Inclusion criteria 
Patients with MAC only 
Refractory disease with persistent  
Positive sputum after 6 months Rx 
as per guidelines 
Cystic Fibrosis patients excluded  
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P<0.05 Asjusted OR 
4.22 (2.1-8.6) 
P<0.05 



ß-lactamase inhibitors and M. abscessus  



ß-lactamase inhibitors and M. abscessus  



Nitric oxide inhalation and M. abs in CFR 
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