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Incidence Increasing

Winthrop KL et al.  Ann ATS 2020



Annual age- and sex- specific incidence of 

pulmonary NTM disease in Oregon, 2007-2012
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NTM Disease Manifestations

Henkle E, et al.  (abstract) ATS 2014

77% of NTM disease is pulmonary



Pulmonary Disseminated Skin/Soft 

Tissue/Catheter

Slow growers MAC

M kansasii

M xenopi

M malmoense

MAC

M kansasii

M haemophilum

M marinum

M genavense (R) 

MAC

M marinum

M haemophilum (R)

Rapid growers M abscessus M chelonae

M abscessus (R)

M fortuitum (R)

M abscessus

M chelonae

M fortuitum

M mucogenicum (R)

Nontuberculous Mycobacterium species and common sites of infection 

in immunosuppressed hosts

Abbreviations: MAC, M avium/intracellulare complex; (R), rare

Adapted from Griffith DE, Aksamit T, Brown-Elliot BA, et al. An official ATS/IDSA statement: diagnosis, 

treatment, and prevention of nontuberculous mycobacterial disease. Am J Respir Crit Care Med 2007; 175(4): 

367-416.



Immunosuppressive use common in 

Pulmonary NTM

Winthrop et al. AJRCCM 2010



CDC Active Surveillance
• Annualized prevalence 

– pNTM: 6.1/100 000; epNTM: 1.4/100 000)

Jackson K et al.  CID 2023



CDC EIP 2021 

Immunosupressants and NTM



Steroids and Pulmonary NTM

• Case-control study in Oregon and Washington

– OR = 8.0 for prednisone use

• Denmark COPD cohort

– Inhaled corticosteroids (ICS)   RR 1.24 

• Japanese case-control study

– ICS duration and dose associated with NTM 
among asthmatic 

• In all three studies 

– Higher risk of NTM with oral prednisone 
doses >15 mg and >800 mg fluticasone 
equivalent.

Dirac MA et al. AJRCCM 2012; Hojo M et al. Respir 2012; Andrejak C et al Thorax 2013



Liu V et al.  Ann Am Thor Soc  2018



Immunosuppression and 

NTM
• More frequently disseminated 

– Local inoculation versus GI route

Risk factors and conditions

• ESRD, prednisone, biologic immunosuppressives

• HIV

• Cancer, transplant, leukemia (hairy cell)

• Auto-antibody and cytokine/receptor deficiency states

– INF-gamma, IL12-23 pathway, STAT-1

• Disease split between RGM and slow growers

– RGM more common here than in pulmonary disease

 



Henkle E et al. Clin Chest Med 2015



https://idsa.confex.com/data/abstract/idsa/2015/Paper_51150_abstract_52452_0.png

Baker et al. abstract ID Week 2015

Lung Transplant

https://idsa.confex.com/data/abstract/idsa/2015/Paper_51150_abstract_52452_0.png


Interferon-γ receptor 1 (IFN-γR1)



INF-gamma Auto-antibody

Hong G et al.  CID 2020



Case 

• 52 year old female

– Dermatomyositis

– 7 mg prednisone for 15 years

• Left shoulder swelling, redness, pain X 3 months

– Biopsy negative

– Re-biopsy with AFB

• Which AFB?







Singing in the Shower

• 50 year old female, RA

– Met Opera Singer

– Prednisone, etanercept

• Recent increase in cough

– Bronchoscopy with Mycobacterium avium X1

– Recent switch from baths to long, hot, steamy 
showers





What to do?

• Wait and see vs. change the race-horse

– Stop TNF? Start MTX?

– Switch biologic?

• Stop taking showers?

• Treat her M. avium?





RA is risk factor for NTM

NTM risk among RA 4.1 X higher (Taiwan)

Yeh JJ et al. Plos One 2014





IMID Biologic Therapies

• TNF- inhibition

– Infliximab, adalimumab, golimumab, certolizumab 
(monoclonal antibodies)

– Etanercept (soluble p75 receptor)

• Other Biologics

– CD4 co-stimulation modulator:  abatacept 

– B-cell (CD20+) antibody:  rituximab

– Anti-IL-6: tocilizumab, sarilumab

– Anti- IL12/IL23 antibody: ustekinumab

– Anti-IL-17A: secukinumab, Ixekizumab

• Small molecules (non-biologic)

– JAK inhibitor: tofacitinib, baricitinib, upadicitinib, 
deucravicitinib



Winthrop KL et al. Ann Rheum Dis 2013; Winthrop KL Nat Rheum Rev 2013



Management of RA patients 

with pNTM

• Variable (like in non-RA setting)

– Treatment versus “watchful waiting”

• Need pulm or ID expert in NTM and 
bronchiectasis

• Avoid prednisone

• Prefer non-biologic DMARDs

• No biologic unless on ABX

– Abatacept usually first choice



Case series from Japan in RA

  pNTM incidence 742/100 000

  6X higher than general population

N=31 91% MAC, 9% M. kansasii

non-cavitary

pNTM found by CT screening

All initiated multi-drug antibiotic therapy

for pNTM and DMARD for RA

None progressed radiologically or 

Symptomatically (did not report micro)

Most achieved RA control



Screening for Mycobacteria?

• IGRA and CXR for TB

– False negatives common in 
immunosuppressed

– Consider repeating testing if TB risk factors 
and test negative

• If chronic cough 

– Consider CT chest scan and IgA for NTM



Hernandez AG et al OFID 2022



CRISPR-MAC Diagnostic Performance (Discovery cohort)

q Sensitivity: 98.6% (95%CI: 92.4 

– 100%)

q Specificity: 100% (95%CI: 78.2 

– 100%)

q CRISPR-MAC signal did not significantly differ with M. avium and M. 

intracellulare infections and either cavitary disease or smear positivity 

Ning B et al.  AJRCCM 2023

Cell-free DNA Diagnostic



Tocilizumab and 

Opportunistic Infection
• Schiff et al meta-analysis

– 230/100,000 (TB/NTM, candida, crypto, pneumocystis)

– No cases in control groups (n=1,550)

• Japan observational study 

– TB, 130/100,000 

– NTM 440/100,000

– Pneumocystis, 370/100,000

– Zoster, 22/1,000 

Schiff MH et al. ART 2011; Koike T et al J Rheum 2014



Contrast enhanced chest CT showing bilateral pleural effusions with extensive pleural enhancement (white 

arrows) and passive atelectasis (black arrows)

55 year old male, dermatomyositis, rituximab, 

M. avium 



32 year old, myositis, rituximab, disseminated M. 

Kansasii forearm nodules



Clark JD et al.  J Med Chem 2014
Winthrop KL Nature Rheum Rev 2017



Tofacitinib and “Opportunistic” 

Infections (P2P3LTE)

• 60 OIs reported (IR 0.46/100 pys [0.36-0.59])

– TB (n=26)

– PCP (n=4)

– CMV (n=6) 

– Candida Esophagitis (n=9)

– Cryptococcus (n=3)

– Pulmonary NTM (n=2)

– HZ, multi-dermatomal (n=8)

– BK encephalopathy (n=1)

– Toxoplasmosis (n=1)

Winthrop K et al. ARD 2015



Tofa Diminishes NK Cell Activation

Nocturne G et al.  ACR abstract 2016



Maeshima et al

Arth Rheum 2012

Tofa Inhibits CD4 Proliferation in 

RA Patients



NTM in HIV

• Disseminated MAC

• GI route of infection 

• Rare in HAART era

• Related issues

– Clofazimine = might 
increase mortality (do 
not use!)

– Rifabutin dose 
adjustment with PI

– Immune 
reconstitution 
inflammatory 
syndrome (IRIS)

Griffith D et al. AJRCCM 2007



MAC Therapeutic Options

• In immunosuppressed host

– Treatment almost always (over observation)

– Macrolide, rifampin, ethambutol

– Amikacin (IV or inhaled), clofazimine  

– Length of therapy variable (dictated by 
disease type and immune system)

– No macrolide monotherapy

– Daily (not TIW.  My opinion)

Griffith DG, et al.  AJRCCM 2007



M. chelonae in cancer patient



RGM Therapy

• M. chelonae

– Macrolides, FQ, 
linezolid 

– IV drugs include 
aminoglycosides, 
imipenem, cefoxitin, 
tigecycline

– Note: tobramycin is 
best for M. chelonae 

• M. fortuitum

– Macrolides,FQ, 
linezolid, bactrim, 
doxy (50%)

– IV drugs include 
aminoglycosides, 
imipenem, cefoxitin, 
tigecycline 

Length of treatment for disseminated infection

3 drugs (including 1 IV) X 4-6 months

Depends on immunosuppression reversal



IRIS

• Similar phenomenon as seen with TB (or other 
opportunistic infection)

• Incidence is variable

– 5% of TNF-associated NTM cases

• Diagnosis of exclusion

• Can be clinically devastating

• Management with high dose prednisone

– Anti-TNF therapy if needed

Winthrop K et al.  CID 2008; Wallis R et al CID 2009  
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Disseminated NTM in HIV

Varley C et al.  IDSA abstract 2015



FDA MedWatch Anti-TNF therapy NTM Cases

 Pulmonary (n=59) Extrapulmonary (n=46) 

M. avium 43 (73%) 9 (20%)
+
 

RGM* 6 (10%) 15 (33%)
+
 

Age (years) 61 63 

Sex 

(female) 

41 (73%) 25 (54%)
+
 

RA
±
 48 (81%) 25 (54%)

+
 

Infliximab 40 (68%) 33 (72%) 

Etanercept 13 (22%) 12 (26)% 

 +p value < 0.05 for comparison between pulmonary and extrapulmonary disease

*Rapidly growing mycobacteria (RGM) 
± Rheumatoid arthritis (RA)

Winthrop KL  Emerg Infect Dis 2009



Disseminated MAC in HIV

Varley C et al.  IDSA abstract 2015



Rapidly Progressive Disease

10 weeks while on therapy



M. abscessus Therapy

• “Cure” = more difficult

• Limited antibiotic options based upon 
susceptibility testing

• Parenteral agents 

– Tigecycline 50mg daily

– Cefoxitin 2gm TID, 

– Imipenam  1000mg BID

– Amikacin 10mg/kg TIW 



Omadacycline, in Phase 2

Mingora C et al.  ATS abstract 2022



M. kansasii

• M. Kansasii clinical presentation more like TB

– Thin-walled cavities and upper lobe disease 
common

– Treatment with INH, RIF, EMB 

– TIW therapy probably fine

– 12 months culture negativity

– High treatment success rates (90%+)

Diagnosis, Treatment, and Prevention of Nontuberculous Mycobacterial 

 Diseases.  ATS/CDC/IDSA  AJRCCM 2007



JAKs and TB Risk Similar to TNFi?

Winthrop KL et al.  ACR oral abstract 2017





M. chimaera

Sommerstein R et al, EID 2016



1. Kasperbauer and Daley 2019

Up to 6 years

Up to 

67%

Up to 3.3 

years



Disseminated Chimaera 

• Remove implanted material if possible

• AZI/EMB/RIF plus Amikacin/Clofaz

• Outcomes are poor

– 50% mortality or higher
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