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Nontuberculous Mycobacteria (NTM)

• 200 종류이상의마이코박테리아가환경에서발견되고있음 (주로토양또는물)

• 성장속도에따른구별

• Slow Growers (> 7days on solid media)

• M. avium complex

• M. avium, M. intracellulare, M. chimaera

• Rapid Growers (≤ 7days)

• M. abscesssus group

• Subspecies abscessus

• Subspecies massiliense

• Subspecies bolletii

• Mycobacterium avium complex 가가장흔하고 M. abscessus, M. kansasii가다음으로
흔하게폐질환을일으키고있음. 



Nature Reviews Microbiology 2020;18: 392



Prevalence and incidence of TB and NTM in Korea

BMC Infect Dis. 2017 Jun 15;17(1):432



US Medicare Data

US average: 112/100,000

CA: 191

FL: 176

HI: 396

Adjemian J. Am J Respir Crit Care Med. 2012;185:881



Adjemian J. Am J Respir Crit Care Med. 2012;185:881

US Medicare Data



Prevalence by ethnicity

A cohort of Kaiser Permanente Hawaii patients, Hawaii, 2005–2013.

Adjemian J. Emerg Infect Dis. 2017 Mar;23(3):439-447



Prevalence of NTM

• Metaanalysis (18 countries, 21 studies)

• NTM isolate 7.7% (0.6-50%)

• NTM pulmonary disease 4.1%

• Respiration 2021;100:1218

• Korea (single center cohort studies)

• NTM isolation

• 25% (n=6957) -서울대병원

• 44% (n=155) -분당서울대병원

• Respir Res. 2019;20:271

• Respirology. 2016;21:1049

In patients with BE In general population 

• Claim data in Korea

• 6.7/100,000 in 2007 -> 

39.6/100,000 in 2016

• Age≥70, 223/100,000

• Emerg Infect Dis. 2019;25:569

• 1.2/100,000 in 2003 -> 

33.3/100,000 in 2016

• Age≥80, 189/100,000

• BMC Pulm Med. 2019;19:140



NTM in elderly BE

• US Medicare data (> 65 years old with BE between 2006-2014)

• 6% had NTM-PD over 8 years

• 1,950/100,000 person-years (BE > 65) vs. 

18/100,000 person-years (General population > 65, claims database, 

Ann Thorac Soc 2020;17:178 )

• Higher in older age, women, Asian/Pacific islanders

• Eur Respir J 2022;59:2200018



Overestimate in the claims data

Park et al. BMC Pulmonary Medicine. 2022;22:195



Bronchiectasis in NTM pulmonary disease

• Two major manifestations of NTM-PD



NTM Lung Disease:

Nodular Bronchiectatic Form

• middle-aged or elderly women

• non-smokers

• no previous underlying disorders 

• HRCT

multiple small nodules (< 5 mm) & bronchiectasis 

confined to or most severe in RML and LUL lingular segment

• Indolent course, slow progression of CXR abnormalities



NB form: 56% in 2001 to 72% in 2015 

Ko RE. J Korean Med Sci. 2018;33:e65.



NTM infection in pathogenesis of BE

• BE evolves due to underlying genetic risk factors and/or recurrent exposures to 

environmental mycobacteria.

• Can be 

• A primary cause of BE

• A secondary infection complicating preexisting BE

• NTM can exacerbate preexisting BE

• CF, PCD, prior TB, COPD



NTM infection in pathogenesis of BE

• Pathology of MAC pulmonary disease: a single center, n=9

✓ Destruction of bronchial cartilage.

✓ Destruction of smooth muscle layer

✓ Ulceration of bronchial mucosa.

✓ Narrowing of bronchial lumina.

✓ Peribronchial granuloma formation in the large airway.

1. Cartilage and smooth muscle destruction, caused by MAC, could result in bronchiectasis 

2. MAC was detected in granuloma of bronchiectasis

Respiratory Medicine. 2003;97:933



NTM infection in pathogenesis of BE

• Pathology of MAC pulmonary disease: a single center, 

n=999

• Parenchymal granuloma: 64%

• Bronchiolitis: 57%

• Necrotizing granuloma (both airway and parenchymal): 50%

• Necrotizing parenchymal granuloma: 50%

• Airway granuloma: 41%

• Bronchiolectasis: 40%

• Bronchiectasis: 34%

Yale J Bio Med. 2021:94:527



Pathogenesis of NTM infection

비결핵항산균: 토양, 물등환경에존재하는균

질병발생

환경

숙주감수성

세균

환경 숙주

세균
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NTM disease according to host immunity

Skin and soft tissue infections: immunocompetent, usually iatrogenic 

Isolated pulmonary disease: typical morphotype or structural lung disease  

Disseminated: significant immunodeficiency

Arch Aesthetic Plast Surg 2021;27(1):3-11 



Susceptibility to pulmonary NTM

Impaired local defenses

Bronchiectasis, emphysema, 

pneumoconiosis, previous cavitary TB, 

silicosis, COPD

Clinical history, chest imaging, pulmonary 

function tests

Cystic fibrosis Sweat chloride test, CFTR genotyping

Primary ciliary dyskinesia Respiratory epithelia Bx. 

Impaired systemic immunity 

STAT3 deficiency

Total IgE, cardial clinical features & family history, 

STAT3 genotyping

Immunosuppressant use

Tumor necrosis factor-a blockers

Drug history

Idiopathic bronchiectasis

(Lady Windermere syndrome)

Clinical history with exclusion of the above 

conditions, special body morphotypic features

Wu. Lancet Infect Dis. 2015;15:968



Potential endotypes for patients with idiopathic BE with NTM-PD

Flume PA et al. Lancet 2018; 392: 880



Natural course of NB NTM

• A single center cohort study (n=551)

• Progression within 3 years (received treatment within 3 years): 59%

• No progression: 41% 

• Spontaneous culture conversion: 52%

• Predictors of receiving treatment

• Age ≤ 60, AFB +, systemic Sx., BMI > 18.5, lung involvement ≥ 4 lobes.

• Respir Med 2019;150:45



Natural course of NB NTM

• A single center cohort study (n=1445)

• Factor associated mortality

• Old age

• Male

• Low BMI

• Chronic pulmonary aspergillosis

• Malignancy

• Chronic heart or liver disease

• ESR

• Species associated mortality

• M. intracellulare, M. abscessus Eur Respir J 2020;55:1900798



Base score

• Predictors of mortality

• BMI <18.5 kg/m2

• Age >65 years

• Presence of Cavitary lung disease

• Elevated ESR

• Male Sex (BACES score).

Am J Respir Crit Care Med 2021; 203: 230



Macrolide resistant MAC-PD

Author, year Country N
Culture

conversion
Mortality Previous Tx. Recommended Tx.

Griffith, 

2006 
US 51 25% 1 year: 25%

Macrolide monotherapy

Macrolide plus quinolone

Macrolide plus RIF

Surgery plus aminogl

ycosides

Kadota, 

2016
Japan 33 36% NA

CLR plus two drugs

CLR monotherapy

CLR plus one drug

No regimens improve

d treatment outcome

s

Morimoto, 

2016
Japan 102 11% 5 year: 29%

CLR monotherapy

CLR plus RIF

CLR plus fluoroquinolone

Surgery plus aminogl

ycosides

Moon, 2016 Korea 34 15%
1 year: 9%

5 year: 47%

Macrolide plus two drugs

Macrolide plus RIF
Surgery

Kwon YS. Expert Rev Respir Med. 2019;8:1

Macrolide susceptible Culture conversion

Non cavitary 80%

Cavitary 50-80%



Treatment outcome: systematic review



MAC recurrences after completion of therapy

University of Texas
Northwestern, 

Chicago

Samsung medical 

center, Seoul

Number of patients 155 190 402

Microbiologic 

recurrence
48% 25% 29%

New infection 75% 46% 74%

Wallece R, et al. Chest 2014;146:276

Boyle DP, et al. Ann Am Thorac Soc 2016

Koh WJ et al. Eur Respir J 2017;50:1602503



CONVERT STUDY

Phase 3 Randomized, Controlled Trial of Amikacin Liposome Inhalation 

Suspension (ALIS) + GBT vs GBT alone

Am J Respir Crit Care Med 2018;198:1559



Am J Respir Crit Care Med 2018;198:1559



CONVERT STUDY

Proportion of Patients with Negative Sputum Cultures for NTM

Am J Respir Crit Care Med 2018;198:1559









Coinfection of NTM and Other Pathogens in BE

• Pseudomonas aeruginosa: 27-52%

• A single center cohort study 

• Pseudomonas aeruginosa

✓ 52% at the time of first isolation of NTM (n=25)

✓ 16%: chronic isolate (two or more Pseudomonas culture)

• Other organisms

✓ S. aureus (28%)

✓ Haemophilus influenzae (12%)

✓ Aspergillus fumigatus (4%)

✓ Candida albicans (8%)

✓ Stenotrophomonas maltophilia (4%)

• Biomed Res Int. 2015:197950

• Thorax. 2005;60:1045



Non-pharmacologic therapy: behavioral changes

• Inhalation of aerosolized droplets containing NTM

✓ Natural surface water

✓ Hot water systems

✓ Ingestion with subsequent aspiration. 

• Decrease occupational or recreational exposure to NTM 

✓ Water: swimming

✓ Soils: gardening, mining, coal working, agriculture, landscaping, 

construction, tunnel work

✓ Aerosols: showering, hot tubs

ERJ Open Res 2021; 7: 00574



Dual beta-lactam synergy



Engineered Phage Therapy



Nick et al., 2022, Cell 185, 1860–1874



Summary

• NTM-PD is increasing. 

• NTM infection is common in patients with BE

• NTM infection can make BE

• Pathogenesis of NTM in idiopathic BE is largely unknown. 

• Host susceptibility might have role in the development of NTM-PD. 

• NB form NTM-PD could have a slow progression.

• New drugs or treatments are needed for refractory NTM diseases. 


