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NTMs do not exist

Over 190 species and subspecies 

different from:

• M. tuberculosis complex

• M. leprae complex

• M. ulcerans

Very heterogeneous group

AUGENSTREICH J. BIOLOGY, 2018.



Growing Interest in NTM-Pulmonary Diseases
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Trends in NTM-Pulmonary Disease



ATS/ERS/ESCMID/IDSA Guideline 

M. avium-complex
M. kansasii
M. xenopi

M. abscessus

DALEY C ET AL. ERJ 2020;56:2000535



Guidelines on Less Common NTM-PD

M. chelonae
M. fortuitum

M, genavense
M. gordonae
M. malmoaense
M. simiae
M. szulgai

LANGE C ET AL. LANCET INFECT DIS 2022; S1473-3099(21)00586-7



MAC = 72.9%

Other NTM = 25.8%

*MAC+Other NTM= 17 (1.3%)

*

The Italian landscape – The IRENE registry

irene@policlinico.mi.it @registro_ireneNCT03339063                      www.registroirene.it

Periodo: 2017-2023

1,288 pazienti

Centri: 79



Age 67 (55-75)
Female 68%
Caucasian 97%

Demographics

irene@policlinico.mi.it @registro_ireneNCT03339063                      www.registroirene.it
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Pre-existing lung disease:   89%

Cardiovascular diseases:     41%

Immunosuppression:          27%
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Comorbidity
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Cough Fatigue Sputum SOB Exacerbations Weight Loss Haemoptysis Intermittent
fever

Night sweats

Symptoms presence 83%

Number of symptoms 3 (2-5)

Signs and symptoms

irene@policlinico.mi.it @registro_ireneNCT03339063                      www.registroirene.it
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Nodular-bronchiectatic 715 (69%)

Cavitary 248 (24%)

Radiology

irene@policlinico.mi.it @registro_ireneNCT03339063                      www.registroirene.it



Clinical domain Radiological domain

• Nodular or cavitary opacities 
on CXR

• Bronchiectasis and tree-in-bud 
at Chest CT scan

Pulmonary or systemic symptoms

Microbiological domain

• Sputum positive (at least 2 samples)
• BAL/BAS positive 
• Biopsy/culture positive

Treatment decision should be individualized

Diagnosis of  NTM-PD

Daley CL. Clinical Infectious Diseases 2020; 71(4):e1-e36



Treatment > Watchful waiting

Treatment >>> Watchful waiting

“Watchful waiting” vs. Treatment



Watchful waiting > Treatment

“Watchful waiting” vs. Treatment

1. Pathogenicity of the organism – pro treatment
2. Patient’s symptoms (severe fatigue – pro treatment)
3. Factors associated with poor prognosis (cavitation, low BMI, low albumin, 

Elevated inflammatory biomarkers) – pro treatment
4. Underlying immunosuppression – pro treatment
5. Risks and benefits of therapy
6. Potentials for recurrence / reinfection
7. Patient’s priorities, wish and ability to receive treatment 
8. Goals of therapy 

(Take time to discuss this with the patient)



“Watchful Waiting” is not a Passive Process, 

It is doing SOMETHING!

► Patients with bronchiectasis should be started on airway clearance which can 
be transformative symptomatically.

► 10%-15% cases have sputum AFB culture conversion (Moon et al, Resp Med; 2019 and 
Hwang et al ERJ; 2017) 

► Airway clearance is likely a necessary element for any successful antibiotic 
therapy of nodular/bronchiectatic NTM/MAC lung disease

► Management of other detected microrganisms might be appropriate to explore 
the quote of disease activity related to NTM.

► If not started on antimycobacterial therapy, patients are engaged with a 
physician who will manage bronchiectasis and evaluate status of NTM/MAC 
INDEFINITELY.  



Patients with NTM-PD have high mortality rates

Large cohort study (n = 1,445). Overall mortality rates were:
► 12.4% at 5 years

► 24.0% at 10 years

► 36.4% at 15 years

The following factors were associated with mortality:
► Old age

► Male sex

► Low BMI

► Chronic pulmonary aspergillosis

► Malignancy

► Chronic heart or liver disease

► Elevated ESR
Juhn BW et al. Eur Resp J 2020, 55; 1900798



Kim H-J et al. Am J Respir Crit Care Med 2021, 203; 230

BACES Score for predicting mortality in NTM-PD



Treatment of  MAC-PD

Treatment should be performed for at least 12 months 
after culture conversion

Daley CL. Clinical Infectious Diseases 2020; 71(4):e1-e36



ATS/IDSA/ERS/ESCMID 2020 Pulmonary Disease 812 (79%)
ATS/IDSA/ERS/ESCMID 2020 Pulmonary Disease 

Fibrocavitary
110 (14%)

ATS/IDSA/ERS/ESCMID 2020 Pulmonary Disease 

Fibrocavitary and Smear Positive
73 (9%)

NTM-PD diagnosis and treatment

irene@policlinico.mi.it @registro_ireneNCT03339063                      www.registroirene.it

Intention to treat 82%
Treated 74%

• Risk benefit ratio 73 (7%)
• Patient’s preferences 27 (3%)
• Intolerance and Adverse events 3 (0.3%)



• Mean Duration of  treatment: 563 days

• Timing from NTM-PD Diagnosis and 

Treatment start:     57 (29-134) days

NTM-PD treatment

irene@policlinico.mi.it @registro_ireneNCT03339063                      www.registroirene.it



• Sputum culture every 1-2 months

• If  unable to have spontaneous sputum, 

induced sputum

• Bronchoscopy in exceptional 

circumstances

What happens after treatment initiation?

Daley CL. Clinical Infectious Diseases 2020; 71(4):e1-e36



Defined as remaining sputum culture positive after 

6 months of  guideline-based therapy

Refractory MAC-PD

Daley CL. Clinical Infectious Diseases 2020; 71(4):e1-e36



The CONVERT study

41 365 1011 6 34 9 53 10 61 10
Griffith D.E. Am J Respir Crit Care Med 2018
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Time-to-positivity predicts MAC-PD disease severity and culture conversion

Edwards BD et al. Ann Am Thorac Soc 2022; Mingora CM et al. BMC Infect Dis 2022.



Shteinberg M, etal. ERJ Open Res 2021;7:00807-2020.

‘Which aspects 
concerning 

management of NTM-PD 
posed a challenge for 

you?’

Weighted average rating scale

Treatment is a real issue for NTM-PD patients

- The EMBARC-ELF patient survey -



Take-home messages

➢ MAC is the most prevalent NTM in Italy (and in the world).

➢Not all MAC positive samples are MAC-PDs.

➢Not all MAC-PDs deserve active anti-mycobacterial treatment.

➢If  you are starting a treatment, perform a microbiological evaluation 
after 6 months.
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