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SLOWLY GROWING NTM (growth < 7 days in subculture)
Photocromogen (M. Kansasii; M. marinum)
Scotocromogen (M. scrofulaceum)
Non Cromogens (M. avium complex; M. avium; M. 
Intracellulare; M. chimaera; M. ulcerans; M. xenopi; M. 
simiae; M. malmoense; M. szulgai; M. haemophilus)

RAPIDLY GROWING NTM (growth < 7 days on subculture)
 M. Abscessus subsp abscessus
 M. abscessus subsp bolletii
 M. abscessus subsp massiliense
 M. fortuitum
  M. chelonae





NTM are characterised by thick, hydrophobic cell walls, an ability to evade host defences through
sequestration in and manipulation of macrophages, and an array of antimicrobial resistance mechanisms

oIDROFOBICITA’ PER LA PRESENZA DI LIPIDI DI PARETE
oPOMPE DI EFFLUSSO E SISTEMI ENZIMATICI DI RESISTENZA
oPOLIMORFISMO GENETICO IN GRADO DI MODIFICARE I TARGET 
DI LEGAME DEGLI ANTIBIOTICI

MUTAZIONI GENOMICHE IN GRADO DI PRODURRE ALTI LIVELLI DI 
RESISTENZA IN CORSO DI TRATTAMENTI PROLUNGATI

RISPOSTA AGLI ANTIBIOTICI IN VIVO NON RIPRODUCIBILE 
IN VIVO (BIOFILM)

oPATOGENI INTRACELLULARI
oCAPACITA’ DI SFUGGIRE ALLA FAGOCITOSI MACROFAGICA
oCAPACITA’ DI BLOCCARE LA AUTOFAGIA DEI MACROFAGI

CAPACITA’ RIDURRE IL METABOLISMO CELLULARE ANCHE IN CARENZA 
DI OSSIGENO
CAPACITA’ INDURRE LA PRODUZIONE DI MUCO CHE RIDUCE LA 
SUSCETTIBILITA’ AGLI AINTIBIOTICI





FATTORI CHE CONTRIBUISCONO ALL’INCREMENTO DEI CASI DI 
INFEZIONI DA NTM

MUTAZIONI GENETICHE CHE PORTANO ALLA  CRESCITE DEL 
FENOMENO DELLE RESISTENZE.

CAMBIAMENTI CLIMATICI ED AMBIENTALI.

INVECCHIAMENTO E IMMUNODEPRESSIONE DELL’OSPITE.

AUMENTO DELLE MALATTIE DESTRUTTURANTI DEI POLMONI.

MIGLIORAMENTO DELLA DIAGNOSTICA RADIOLOGICA E 
MICOBATTERIOLOGICA.

MAGGIORE CONSAPEVOLEZZA PRESSO I MEDICI SPECIALISTI DELLE 
INFEZIONI DA NTM ANCHE PER L’INCREMENTO DELLE PUBBLICAZIONI 
SULL’ARGOMENTO.



Guidance for therapy decisions

ATS, American Thoracic Society; BTS, British Thoracic Society; DGP, German Respiratory Society; DZK, German Central Committee against Tuberculosis; IDSA, Infectious Diseases 
Society of America; NTM-LD, non-tuberculous mycobacterial lung disease; US CFF/ECFS, US Cystic Fibrosis Foundation (CFF) and European Cystic Fibrosis Society (ECFS).
1. Schoenfeld N, et al. Pneumologie 2016; 70:250-76; 2. Haworth CS, et al. Thorax 2017; 72:ii1-ii64; 3. Griffith ED, et al. Am J Respir Crit Care Med 2007; 175:367-416; 4. Floto RA, 
et al. Thorax 2016; 71:i1-i22; 67:605-33; 5. Johnson MM, Odell AA. J Thorac Dis 2014; 6;210-20.

Evidence-based approach to treatment of NTM-LD is hampered by a 
lack of adequately powered randomized clinical trials5

Available treatment 
guidelines:

ATS/IDSA 
(2007)3

BTS
(2017)2

US CFF/
ECFS

(2016)4

8

DZK/DGP 
(2016)1

2020





IL CORTEO POLISINDROMICO DIPENDE DALLO STADIO DELLA MALATTIA. 
TOSSE SECCA O PRODUTTIVA E’ IL SINTOMO PIU’ FREQUENTE
DISPNEA, ASTENIA, DIMAGRIMENTO  E MALESSERE SONO FREQUENTI
OCCASIONALMENTE EMOTTISI
FEBBRICOLA E SUDORAZIONI NOTTURNE MENO FREQUENTI RISPETTO 
AL BK

MALATTIA IN PAZIENTE CON PATOLOGIE POLMONARI NOTE
Bronchiectasie croniche da fibrosi cistica
Bpco
Precedente malattia tubercolare 
Tabagismo
Patogeni più comuni: M. abscessus e M. Kansasii

MALATTIA IN PAZIENTE CON PATOLOGIE POLMONARI SCONOSCIUTE
Donne non fumatrice over 50 
Bronchiectasie non diagnosticate
Tosse ingravescente e dispnea anche dopo anni
Patogeno più comune: MAC



The appearance of pulmonary nontuberculous mycobacterial disease on high-resolution computed 
tomography: a) fibrocavitary disease, b) cavitating nodules and c) nodular bronchiectatic disease in 

the middle lobe and lingua in a patient with “Lady Windermere” ...



•Colture positive da almeno 2 escreati. Se non 
diagnostico ripetere Ziehl Neelsen e coltura

Oppure
•Colture positive da almeno un BAL 

Oppure
•Biopsia polmonare con aspetti anatomo-patologici di 
granuloma con cellule giganti di Langhans e crescita di 
NTM su biopsia

MICROBIOLOGICAL CRITERIA



METODI MOLECOLARI

•PCR ESEGUITA SU ESCREATRI POSITIVI 
IDENTIFICANO  MAC vs MTB CON UNA 
SENSIBILITA’ PER MAC DELL’87%.

•LA COLTURA RAPPRESENTA IL GOLD STANDARD 
PER LA DIAGNOSI, IL MONITORAGGIO E PER I 
TEST DI SUSCETTIBILITA’









Factors to consider when deciding on the initiation of treatment for pulmonary 
nontuberculous mycobacterial (NTM) disease. 

Steven Cowman et al. Eur Respir J 2019;54:1900250

©2019 by European Respiratory Society







*Most common NTM species. #From all 28 studies included in the meta-analysis. 
CI, confidence interval; MAC-LD, Mycobacterium avium complex lung disease.
Xu HB, et al. Eur J Clin Microbiol Infect Dis. 2014; 33:347-58.

Although macrolides improve treatment success, 
many patients with MAC-LD still experience treatment failure
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28%

Random-effects meta-analysis of treatment 
success using different regimens (pooled 

success estimate) of 21 studies 

95% CI 40-44% 

95% CI 24-32%

The estimated 
pooled treatment 
success rate# for 

patients with
MAC-LD was 

39% [95% CI 38–
41%]

21 reports 7 reports

Failure of therapy in MAC*-LD – an unmet need



2020 NTM Guideline: First-line MAC 
Treatment

Daley. Clin Infect Dis. 2020;71:905.

Macrolide susceptibility testing

Susceptible Resistant

Nodular bronchiectatic Cavitary or 
severe/advanced

3x/wk
 Azithromycin 
 Ethambutol 
 Rifampin

Daily
 Azithromycin
 Ethambutol
 Rifampin 

Daily
Parenteral amikacin

(or streptomycin)
+ other drugs

2-3 mo of 
parenteral 

amikacin (or 
streptomycin) 

+
 Treatment duration for 

macrolide-susceptible MAC ≥12 
mo beyond culture conversion



Refractory MAC*-LD: Antibiotic therapy

*Most common NTM species. MAC-LD, Mycobacterium avium complex lung disease.
1. Griffith DE, Aksamit TR. Curr Opin Infect Dis. 2012; 25:218-27; 2. Griffith ED, et al. Am J Respir Crit Care Med 2007; 175:367-416; 3. Jo KW, et al. J Infect Chemother. 2014; 
20:602-6; 4. Koh WJ, et al. Antimicrob Agents Chemother. 2013;5 7:2281-5.

Few choices for effective 
treatment1

(refer to specialized center!)

Potential strategies include:
• Switching drugs in class1

 Azithromycin → clarithromycin
 Rifampin → rifabutin

• Switching from intermittent to daily 
therapy1

• Parenteral aminoglycoside therapy2

• Adjunctive surgery1

22

Pulmonary MAC with positive sputum 
cultures after > 6 months of guideline-based 
therapy









FORMA 
DISSEMINATA

TIPICA DEL PAZIENTE AIDS
12 MESI DOPO LA 

EMOMIELOCOLTURA 
NEGATIVA

MALATTIA 
POLMONARE
12 MESI DOPO LA 

CONVERSIONE

FORMA 
LINFONODALE

TRATTAMENTO 
COMBINATO MEDICO E 

CHIRURGICO

MALATTIA CUTANEA
4-6 MESI DI TERAPIA DI 

COMBINAZIONE

FORMA 
OSTEOVERTEBRALE

12-18 MESI DI TERAPIA



CONVERSIONE MICOBATTERIOLOGICA 
TRE ESCREATI CONSECUTIVI NEGATIVI PER UN MINIMO DI TRE MESI

NEI PAZIENTI INCAPACI DI ESPETTORARE NEGATIVITA’ AL BAL 

RICORRENZA
DUE ESCREATI POSITIVI PER MYCOBATTERIDOPO LA CONVERSIONE 
MICOBATTERIOLOGICA
LA GENOTIPIZZAZIONE PUO’ CONSENTIRE DI DISTINGUERE LA 
RECIDIVA DALLA REINFEZIONE

INFEZIONE REFRATTARIA O RESISTENTE
PERSISTENZA DI ISOLAMENTO DI NTM DOPO SEI MESI DI 
TRATTAMENTO





LA DECISIONE DI CONCLUDERE IL TRATTAMENTO PASSA 
ATTRAVERSO LA RISOLUZIONE DEI SINTOMI, IL 
MIGLIORAMENTO STABILE DELLA RADIOGRAFIA E LA  
CONVERSIONE DELLA COLTURA DOPO UN MINIMO DI 12 
MESI.
PER MAC E ABSCESSUS TRATTARE  PER 12 MESI DOPO LA 
CONVERSIONE
I PAZIENTI CON MAC E BRONCHIECTASIE HANNO IL 48% DI 
PROBABILITA’ DI AVERE RICORRENZE DOPO IL TRATTAMENTO 
ED E’ BENE INFORMARE IL PAZIENTE



170 PAZIENTI ARRUOLATI A MILANO NEGLI ANNI 2007-2017

MAC (71.2%), M. kansasii (9.4%) e M. xenopi (7.1%).

FOLLOW-UP MEDIANO DI 31 MESI AEs 37,6% DEI PAZIENTI.

FALLIMENTO DELLA TERAPIA NEL 35,3% DEI PAZIENTI
RITIRATI PER INTOLLERANZA 13,5%
RECIDIVE 11,2%
REINFEZIONI 5,3%
FALLIMENTO TERAPEUTICO 4,1%

LA MAGGIOR PARTE DEI PAZIENTI RITIRATI ERANO GLI
AFFETTI DA INFEZIONI NON MAC (NTM-LD vs MAC-LD 22,4%
vs 9,9% p O,O30)





ALIS QD + GBT 12 Month Off-treatment
Follow-up

GBT 12 Month Off-treatment
Follow-up

Screening and 2:1
randomization

Treatment phase
Up to Month 16

Off-treatment phase
Up to Month 28

Primary endpoint:
Percentage of patients with culture 

conversion by 6 months

End of 
treatment

Confirmatory endpoint: 
Durability of 

culture conversion b

End of 
study

Baseline Month 6 3 months off 
treatment

Population:
Adults with 

treatment-refractorya

MAC lung disease

CONVERT Study 
Randomized, Placebo-
controlled Phase 3 
Study

a At least 6 months treatment with persistently positive sputum 
cultures for MAC.

b Final analysis at completion of study is durability of culture  
conversion 3 months off all MAC treatment for 
patients who complete 12 months of treatment from the first 
negative culture that defined conversion.

ALIS, amikacin liposome inhalation suspension; GBT, guideline-
based therapy; MAC, Mycobacterium avium complex. 

• Patients who achieved culture conversion by Month 6 and 
remained culture-negative at Month 6 continued in the 
trial to complete a total of 12 months of treatment from 
the first negative culture that defined conversion (up to 16 
mo in total). 

• After completion of the treatment phase, patients remain 
in the study for an additional 12 months for follow-up. 
Patients who did not achieve conversion by Month 6 exited 
the study at Month 8, and eligible patients were permitted 
to enroll in an extension study.



Proportion of
patients achieving
culture conversion,
shown by the first
month of
conversion:
intention-to-treat
population.



ITT Population ALIS  + GBT
N = 224

GBT Alone
N = 112

Converter 65 (29.0%) 10 (8.9%)

Non-Converter 159 (71.0%) 102 (91.1%)
Adjusted Odds Ratio (95% 

CI)b 4.220 (2.078, 8.570)

P Value < 0.0001

CONVERT Study 

Primary Endpoint: 
Culture Conversion y 
Month 6a

a Culture conversion defined as 3 consecutive monthly MAC-negative sputum 
cultures by Month 6

b Adjusted Odds ratio and p-value are calculated using Cochran-Mantel-
Haenszel test, with stratification factors
of the combination of smoking status and prior GBT as fixed factors..



Sustainability and Durability of Culture 
Conversion with ALIS
Converter analysis

Griffith D.; Thomson R.; Flume P. et al. CHEST 2021; 
160(3):831-842





Amikacina per via inalatoria 
si o no ?

NEW
Opzioni terapeutiche limitate



2020 NTM Guideline: 
Refractory MAC Recommendations

Treatment Refractory:
• Pulmonary MAC with 

positive sputum cultures
after ≥6 mo of guideline-
based therapy1

Recommendation:
• Amikacin liposome 

inhalation suspension
should be added to a 
standard oral regimen in 
patients with refractory 
MAC2

1. Daley. J Infect Dis. 2020;222(suppl 4):S199. 2. Daley. Clin Infect Dis. 2020;71:905.



• One important factor to consider is that 
oritavancin is administered intravenously 
[23]. 

• This will be a limitation of using oritavancin
considering the long clinical therapeutics 
duration of M. abscessus infections. 

• Intravenous administration is a main 
concern associated with oritavancin, 
making it difficult to treat chronic diseases.

• In conclusion, this study indicates that 
oritavancin exhibits activity against M. 
abscessus in vitro and in vivo, and it does 
not antagonize other most frequently used 
antibiotics for treating M. abscessus
infections, suggesting the potential of 
oritavancin as a clinical drug for treating M. 
abscessus lung disease.

•  Bactericidal effect, time 
and concentration-
dependant killing

• Long half-life (393 hours)

• Synergy with 
clarithromycin, cefoxitin, 
moxifloxacin, tigecycline, 
meropenem











• LA MALATTIA DA RAPPRESENTA UNA IMPEGNATIVA  SFIDA 

• LA DURATA PROLUNGATA DELLA TERAPIE E LA NECESSITA’ DI COMBINAZIONI 
FARMACOLOGICHE PUO’ ESSERE UN PROBLEMA AGGIUNTIVO PER MOLTI 
PAZIENTI.

• ULTERIORI TRIALS CLINICI SONO UGENTI CON UN FOCUS SU TERAPIA PIU’ 
SMART, PIU’ BREVI, PIU’ EFFICACI E PIU’ TOLLERATE

• NUOVI APPROCCI TERAPEUTICI BASATI SULL’USI DI VECCHI FARMACI DA 
ASSOCIARE A PIU’ MODERNE FORMULAZIONI E NUOVE TECNOLOGIE 
POTREBBERO ESSERE DI AIUTO PER IL TRATTAMENTO DELLA PATOLOGIE DA 
NTM

• C’E’ ANCORA MOLTA STRADA DA FARE

TAKE HOME MESSAGES for NTM TREATMENT
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