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NTM-LD learning objectives

• Describe trends in the incidence and prevalence of NTM-LD

• Identify risk factors for NTM-LD



WHO definition of epidemiology

• Epidemiology is the study of the distribution and determinants of health-related states or events (including 
disease), and the application of this study to the control of diseases and other health problems. Various methods 
can be used to carry out epidemiological investigations: surveillance and descriptive studies can be used to study 
distribution; analytical studies are used to study determinants.



NTM Lung Disease (NTM-LD)

• NTM=nontuberculous mycobacteria

• “MOTT” mycobacteria other than tuberculosis

• “atypical” mycobacteria

• Excludes M. tuberculosis complex, M. leprae (Hansen’s Disease)

• Ubiquitous in soil, water

• M. avium complex (MAC) most common

• M. abscessus

• Rarely M. xenopi, M. kansaii

• Today: NTM-LD (also see as NTM-PD/PNTM), rare, chronic lung infection

• X- Extrapulmonary



Diagnosis of NTM-LD
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Laboratory 
data only



Natural history of MAC-LD
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NTM isolates 
from lung

NTM-LD 
(50%*)

Treatment for 
NTM-LD (50%1)

Convert culture 
to negative

(MAC - 85%2)

1Winthrop et al. AJRCCM 2010,
Moon et al. Resp Med 2019

2Wallace et al. Chest 2014
Im et al. Chest 2022

Gaps: M. abscessus

*Winthrop et al. AJRCCM 2010,
Henkle et al. Annals ATS 2015



Natural history of NTM-LD
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Incidence and Prevalence of NTM-LD
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Surveillance of NTM-LD

• Useful to track trends, identify clusters

• NTM considerations

• Completeness of laboratory reporting/speciation

• Meaning of single isolation?

• ATS/IDSA microbiologic criteria- 2 sputum, 1 BAL/wash/biopsy

• Chronic infection- once diagnosed, how long counted as case?

• Exclude M. gordonae

• Accuracy of denominator?

• Clinical characteristics available?



States Requiring Reporting of NTM, 2017

N = 11 require reporting



States With Reporting of NTM, 2023

N = 14 with some form of NTM reporting

Mercaldo et al. 2023 Tuberculosis



NTM in Wisconsin 2011-2018

• Notifiable disease

• Over 8000 isolates from 6811 adults

• 90.2% of isolates respiratory

• MAC 76.4% 

• M. chelonae-abscessus group 7.3%

• M. xenopi 9.4%

• M. kansasii 3.7%

• Cumulative incidence 137/100,000 (134-141)

• Similar male and female

• Highest in Black (202 [184-219]/100,000) and Asian (238 [208-268]/100,000) populations

• Annual incidence stable

14
Vonasek et al. 2023 Annals ATS



NTM in Wisconsin 2011-2018 – Cumulative Incidence 
by Race and Area Deprivation Index Score
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ADI Score: Kind AJH, Buckingham W. Making 
Neighborhood Disadvantage Metrics Accessible: The 
Neighborhood Atlas. New England Journal of Medicine, 
2018. 378: 2456-2458. DOI: 10.1056/NEJMp1802313. 
PMCID: PMC6051533. AND University of Wisconsin 
School of Medicine Public Health. 2015 Area 
Deprivation Index v2.0. Downloaded from 
https://www.neighborhoodatlas.medicine.wisc.edu/ 
May 23, 2019. 

https://www.nejm.org/doi/full/10.1056/NEJMp1802313


CDC NTM Surveillance
https://www.cdc.gov/hai/eip/ntm.html

• Emerging Infections Program Healthcare-Associated Infections Community Interface (HAIC) NTM 
surveillance program piloted 2019-2020
• Ongoing surveillance in four EIP sites

• Data from this project will inform policy and prevention strategies to reduce NTM infections

• First publication in press at Clinical Infectious Diseases

• Objectives
• Describe the epidemiology of pulmonary and extrapulmonary NTM infections

• Describe microbiologic characteristics of public health relevance

• Evaluate antimicrobial susceptibility of organisms causing NTM infections

• Characterize the molecular epidemiology of NTM

• Case Definition
• Prevalent case: NTM identified from the same infection category (i.e., pulmonary or extrapulmonary) during the 12 

months before the date of index specimen collection (DISC).

• Incident case: no NTM were identified during the 12 months before the DISC.
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https://www.cdc.gov/hai/eip/ntm.html


CDC NTM Surveillance
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Surveillance Areas

Site
Estimated Population Under Surveillance: 
Pulmonary NTM

Estimated Population Under Surveillance: 
Extrapulmonary NTM

Colorado (5 counties) 2,835,257* 2,835,257*

Minnesota (2 counties) 1,816,164* 1,816,164*

New York (2 counties) 1,047,276 1,047,276

Oregon (3 counties PNTM; statewide ENTM) 1,832,634 4,217,737*

Surveillance Areas

*NTM reportable in the catchment area



CDC NTM Surveillance

• 6-month pilot results in press: Grigg et al. CID 2023

• Annualized prevalence 6.1/100,000

• N=231 NTM-LD cases defined by microbiologic criteria from 420 patients with pulmonary 
specimens

• 87% had signs or symptoms

• 63% female

• 74% white, not (known to be) Hispanic (xx% missing)

• 55% met (modified) ATS/IDSA disease criteria, 80% had clinician diagnosis

• 72% MAC

• 48% treated with at least 1 antibiotic, 18% guideline-based therapy

• Exposure history limited

• Surveillance ongoing since 2021
18
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Isolation prevalence
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Marras et al. EID 2013



Oregon statewide study, 2007-2012
Henkle et al. Ann Am Thorac Soc Vol 12, No 5, pp 642–647, May 2015

• Data source: all positive AFB lab results from 17 local/reference labs used in OR

• Case definition: ATS/IDSA microbiologic criteria, excluding M. gordonae

• Denominator: statewide population estimates

• Incidence and prevalence calculations

• 2-year lag consider case “incident”

• 1146 pulmonary cases

• 57% BAL, 43% sputum

• 55% female

• Species

• 85% MAC

• 6% M. abscessus/chelonae complex

• 1% each M. chelonae, M. kansasii, M. lentiflavum



Incidence rate of NTM-LD,  Oregon 2007-2012
Henkle et al. Ann Am Thorac Soc Vol 12, No 5, pp 642–647, May 2015
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Incidence rates of MAI and M. abscessus/chelonae NTM-LD, Oregon 
2007-2012.
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Henkle et al. Ann Am Thorac Soc Vol 12, No 5, pp 642–647, May 2015



Annual prevalence of NTM-LD, North America

Geographic area Disease definition Annual isolation 
rate/
100,000 

Annual 
disease rate/

100,000

Hawaii (Kaiser) Microbiologic 44 (2013)

US- Pacific Islands  (2011) Microbiologic 48 (2011)

5 States (MO, MS, MD, OH, WI), NTM 
reporting

Microbiologic 8.7-13.9 n/a

North Carolina, 3 counties
(2006-2010)

Microbiologic 9.4

Oregon USA
(2007-2012)

Microbiologic 12.7 5.9

USA: HMOs (CA, CO, PA, WA)
(1997-2005)

Microbiologic 11.8 5.5

Ontario, Canada
(1998-2010)

Microbiologic 22.2 9.8

Prevots DR, Marras TK.  Epidemiology of Human Pulmonary Infection with Nontuberculous Mycobacteria: a review. 

Clinics in Chest Medicine; 2015; 36:13-34



Yearly Incidence (A) and Prevalence (B) of NTM-LD 
2008-2015
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Winthrop et al. 2020 Annals ATS



Geographic distribution of NTM-LD 2008-2015
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Winthrop et al. 2020 Annals ATS



Geographic variation in NTM prevalence among persons with 
cystic fibrosis:  M. abscessus prevalence highest in the Southeast 
United States



Highest prevalence of NTM-LD in Hawai’i and Florida, 2010

From Strollo et al: the burden of pulmonary NTM in the United 

States.  Annals ATS 12; 2015: 1458-1464



Annual prevalence of pulmonary NTM isolation, NTM pulmonary disease, and TB (A) and annual prevalence of 
pulmonary NTM isolation by species (B) among a cohort of Kaiser Permanente Hawaii patients, Hawaii, 2005–
2013.
Adjemian et al. Emerging Infectious Diseases Vol. 23, No. 3, March 2017



AFB testing increased 3.2%/year and NTM positivity increased 
4.5%/year,  2009-2015  (Cerner EHR database, 31 facilities)



Positive predictive value and sensitivity of claims for 
NTM-LD

31
PPV ranges 61-82%; sensitivity ranges 13-70%

Ku et al. EID 2021



Claims underestimate NTM-LD

32



Claims underestimate NTM-LD

33



Claims underestimate NTM-LD
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Prevalence 5x higher, incidence 10x higher



RISK FACTORS 35



Average annual age- and sex- specific incidence of pulmonary NTM 
disease in Oregon, 2007-2012
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Risk factors – US Medicare population with 
bronchiectasis

37

Schildknecht  et al. ERJ 2022



Host

Structural- bronchiectasis

Genetic- cystic fibrosis

Immunologic – anti-TNF- α

Environment

- Water quality (trace 

metals)

- pH

-Atmospheric water 

--Chlorination 

Pathogen -
Species\subspecies

- Virulence genes
- Mutations (erm gene:  

M.abs ss

NTM-LD Risk: Host-Environment-Pathogen



adapted from: Prevots DR, Marras TK.  Epidemiology of Human Pulmonary Infection with Nontuberculous Mycobacteria: a review. 

Clinics in Chest Medicine; 2015; 36:13-34

Risk factors: host factors – US population sample 
(4 HMOs)



Host Factor RR, OR, or Relative Prevalence

Lung Cancer 3.4

COPD 2-10

Bronchiectasis 44, 187.5

Thoracic skeletal abnormalities 5.4

Low body weight 9.1

Rheumatoid arthritis 1.5, 1.9

Immunomodulatory drugs/anti-TNF agents 2.2/1.6-2.9

Steroid use 1.6, 8

Gastroesophageal reflux disease 1.5, 5.3

Cystic Fibrosis 

adapted from: Prevots DR, Marras TK.  Epidemiology of Human Pulmonary Infection with 

Nontuberculous Mycobacteria: a Review. Clinics in Chest Medicine; 2015; 36:13-34

Risk factors: host factors



a) Annual Incidence of MAC PI by U.S. Region (2010-2019) b) Annual 
Incidence of M. abscessus PI by U.S. Region (2010-2019)

b. a. 

Marshall, Mercaldo, Lipner, & Prevots (2023), unpublished data
source: Cystic Fibrosis Foundation Patient Registry



Marshall, Mercaldo, Lipner, & Prevots (2023), unpublished data
source: Cystic Fibrosis Foundation Patient Registry



BMI and ethnic differences in NTM-LD, Hawaii

• Collaboration with Kaiser Permanente Hawaii

• n=505,202 beneficiaries, Kaiser Permanente Hawaii

• Population:  28 different ethnic categories

• 48% “any” Asian

• 20% Filipino

• 13% Japanese

• 7% Chinese

• 26% “any” Native Hawaiian \ Pacific Islander 

• 44% “any” White

43



Figure. Nontuberculous mycobacterial pulmonary infection incidence among Kaiser Permanente Hawaii 
beneficiaries, by ethnicity and body mass index category, Hawaii, USA, 2005-2019. Numbers above bars indicate 
case count by BMI category. Underweight, <18.5 kg/m2; normal weight, 18.5 to <25 kg/m2; overweight/obese, 
>25 kg/m2. NHOPI, Native Hawaiian and Other Pacific Islander.

Blakney RA et al. Incidence of Nontuberculous Mycobacterial Pulmonary Infection, by Ethnic Group, Hawaii, USA, 2005–2019. 
Emerg Infect Dis. 2022;28(8):1543-1550. 



MORTALITY 45



Mortality after NTM isolation
Marras et al. Emerging Infectious Diseases • www.cdc.gov/eid • Vol. 23, No. 3, March 2017

• Pulmonary isolation = 1, pulmonary 
disease = 2 positive cultures

• Overall increased risk of death NTM 
pulmonary isolation or disease vs. 
controls

• NTM disease species-specific 
(unadjusted) HR vs. controls range 
1.25-1.84, except M. kansasii HR 2.5 

• NTM disease adjusted HR 1.23 vs. 
NTM isolation



Mortality 
Novosad et al. Ann Am Thorac Soc Vol 14, No 7, pp 1112–1119, Jul 2017



Mortality: Systematic review
Diel et al. BMC Infectious Diseases (2018) 18:206

• 14 studies

• 27% increase in mortality

• Factors associated with death 

• Male sex

• Comorbidities/underlying lung disease

• Fibrocavitary disease



Mortality following culture conversion
Im et al. Chest (2022) 1192-1200



Challenges and gaps

• Surveillance/population-based data limited – most laboratory-based

• Prevention

• Natural history after treatment (mortality, recurrence)

• M. abscessus



Summary

• Incidence and prevalence still increasing

• Rates increase with age; females higher than males

• Risk factors include bronchiectasis, COPD, lung & immunosuppressive conditions/medications

• Geographic variation in prevalence and species

• Prevalence higher than TB, ranges from 6-???/100,000

• NTM-LD likely associated with increased mortality



Thank-you



Donohue et al Annals ATS 13, 2143-2150.

Copyright © 2016 by the American Thoracic 

Society

Average Age-Adjusted Annual Prevalence of Nontuberculous Mycobacteria Case Rate per 100,000 
Persons, 5 States, 2008-2013*

*5 states:  MD, MS, OH, MO, WI


