
Nontuberculous 
Mycobacteria

Expanding NO into the home market for lung infections
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NO has a significant bactericidal effect on nontuberculous 
Mycobacterium abscessus and other bacteria in vitro

NO activity against multi-drug resistant M. abscessus1 with continuous or intermittent exposure

Refractory NTM patients in US1 Refractory NTM patients in the EU52

1) Data presented at 3rd World Bronchiectasis Conference (2018)
2) Ghaffari et al., Potential application of gaseous nitric oxide as a topical antimicrobial agent.  Nitric Oxide 14: 21-9, 2006.

Refractory NTM patients in Japan3
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Intermittent 250 ppm NO 

(M. abscessus B1, 4x40min, 48hr) 

NO has BROAD-SPECTRUM activity against multiple bacteria and fungi at 200 ppm2 

NO exposure time to eliminate bacteria ranged from 2 – 10 h with exposure kill times for additional microbes (table on right) inside this exposure 
range
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Home Market: Nontuberculous Mycobacteria (NTM)

1) Donohue et al. Environ Sci Technol. 2015;49(10):6127-6133.
2) Hall-Stoodley et al. Biofilm formation by the rapidly growing mycobacterial species Mycobacterium fortuitum. FEMS Microbiol Lett. 1998;168(1):77-84.

3) Kotilainen, H. et al. “Clinical Findings in Relation to Mortality in Non-Tuberculous Mycobacterial Infections…”European Journal of Clinical Microbiology & Infectious Diseases 34.9 (2015)
4) Strollo et al. The Burden of Pulmonary Nontuberculous Mycobacterial. Pub 27-July-2015

5) Pyarali FF, Schweitzer M, Bagley V, et al. Increasing non-tuberculous mycobacteria infections in veterans with COPD and association with increased risk of mortality. Front Med (Lausanne). 201
8;5:311.

6) Data presented at ATS 2017 (Derek Low et al, Medical University of South Carolina)

How is NTM acquired?

• Acquired by inhalation from the environment 

• Water thought to be the main source

• US study across 25 states showed that 
NTM bacteria were found in nearly 8 
out of 10 water samples1

• Warmer climates have higher infection rates

• Gulf States account for 70% of annual 
NTM cases in the United States2

• Patient to patient transmission possible

Who is at risk?

• Underlying lung disease and/or genetic 
predisposition

• Cystic Fibrosis (CF) 

• COPD (chronic obstructive pulmonary 
disease) 

• Bronchiectasis 

• Receiving immunosuppressive therapy 

NTM Market Dynamics

There are a limited 
number of players in 

NTM

Median survival for MAC 
is 13 years while for 

non-MAC NTM it is 4.6 
years3

Significant undiagnosed 
NTM patient population

NTM costs estimated at 
$1.7 Billion4 with M. 
abscessus costs > 2x MAC 
costs

37% of NTM confirmed 
Cystic Fibrosis patients 
in the US are M. 
abscessus6

Beyond Air is 
targeting Mycobacterium 

abscessus, the most 
aggressive and difficult 
to treat form of NTM 

and MAC 
(Mycobacterium avium 

complex), the most 
prevalent form of NTM

Patients with COPD and 
NTM experienced a 

1.43x increased risk of 
all-cause mortality vs 

patients with COPD 
alone5
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Nitric Oxide Market Dynamics for NTM

NTM is an FDA disease area of focus with limited treatment 
options resulting in high unmet medical need

Targeting Refractory Mycobacterium avium complex (MAC) & M. abscesses NTM Patients

~15K ~4K ~15K
Refractory NTM patients in US1 Refractory NTM patients in the EU52

1) Winthrop et al. Incidence and prevalence of nontuberculous mycobacterial lung disease in a large U.S. managed care health plan, 2008-2015. Ann Am Thorac Soc, 17 (2020), pp. 178-185
2) Ringshausen et al. Prevalence of Nontuberculous Mycobacterial Pulmonary Disease, Germany, 2009-2014. Emerg Infect Dis. 2016;22(6):1102-1105. 
3) Izumi et al. Epidemiology of Adults and Children Treated for Nontuberculous Mycobacterial Pulmonary Disease in Japan. Ann Am Thorac Soc. 2019 Mar;16(3):341-347. 
4) Diel R et al. High mortality in patients with MAC lung disease: a systematic review. BMC Infect Dis. 2018;18(1):206. Published 2018 May 3
5) According to the Cystic Fibrosis Foundation

7.5% ~75% ~25%
annual prevalence growth in the 

US1

Refractory NTM patients in Japan3

of NTM cases are caused by MAC5 of NTM cases are caused by 
M. abscesses5
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Pilot Study in CF Patients with NTM Lung Infections Demonstrates 
Safety and Efficacy

• 9 CF patients with refractory MABSC were treated at 3 centers in Israel with NO added to background antibiotic therapy
– 160 ppm NO was given via mask for 30 min 5x/day for 14 days and 3x/day for 7 days

– Primary endpoint of safety was met, with no NO-related serious adverse events (SAEs) observed
– Bacterial load, as measured by qPCR showed a 65% reduction at day 81 versus baseline

» One patient was culture negative at Day 51 and Day 81, two others had one negative culture

– Quality-of-Life data showed positive trends on relevant questions

• 4 patients treated under compassionate use experienced similar results 
– 1 treated at NIH with LungFit®, 1 treated safely with 250 ppm NO, 1 culture conversion

Single arm study with 160 ppm NO showed a reduction in bacterial load and improvements in quality of life
Data Published in the Journal of Cystic Fibrosis (Bentur et al., 2019)

Mean change in 
6MW Distance (meters) from Baseline

Mean change in 
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Pilot Clinical Trial in Australia

✓ Began Screening in December 2020

✓ First Patient Dosed in January 2021

✓ Received grant for up to $2.17 million from the Cystic Fibrosis Foundation to help fund pilot study

✓ Interim results announced Fall-2021:

✓ 250 ppm NO was well-tolerated with no study discontinuations or treatment-related serious adverse events observed 

✓ At the time of data cutoff, on September 6th 2021, 8 subjects were successfully titrated up to 250 ppm NO and none titrated down while in the study

✓ Methemoglobin and NO2 concentrations remained below safety thresholds of 10% and 5 PPM, respectively, during NO treatment in all subjects

– 12-week, single-arm, multicenter study enrolling ~20 adult Cystic Fibrosis (CF) or non-CF bronchiectasis patients with refractory Mycobacterium avium complex 
(MAC) or Mycobacterium abscessus complex (MABSC) lung infections 

– Complete safety and efficacy results to be reported in 2022

– Objective: establish safety at up to 250 ppm NO when patients self-administer treatment in the home setting

Pilot LungFit® NTM Study Protocol Summary

Primary endpoint: 
establishing safety at 250 ppm

Secondary endpoints include:
1) Culture conversion/bacterial load
2) Quality of Life
3) Respiratory function
4) Physical function (activity tracker, 

6MWT, etc.)

Outcome Measures

Screening and Baseline

Day 14

* All patients will remain on background antibiotic therapy

Titrated from 150 ppm 
to 250 ppm NO 4x daily

(each dose lasts 40 min and is at least    
4-5 hours apart)

N = 20
Receiving up to 250 ppm NO 2x daily

(each dose lasts 40 minutes and is at least 9 hours apart)

Intensive Phase Maintenance Phase

Day 0Day -21 Day 84 Day 174

Follow Up
Period
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How Big is the Home Market for Severe Lung Infections?

• After hospitalization 
varies between 16% 
and 19% in the 3 
months following 
hospitalization, 
between 23% and 
43% at 1 yr and is 
55–60% at 5 yrs 4.

• 1,075,575 estimated 
acute COPD 
exacerbation-related 
hospitalizations in 2010

• Average COPD 
exacerbation hospital 
LOS was 6 days in 2010

• $38,455 cost per 
hospitalization in 2010 
translates to >$41b in 
cost

• …is the largest at-
risk population for 
recurrent and 
opportunistic lung 
infections 

• There are an 
estimated 30m 
people in the US 
suffering from 
COPD1 with 10% 
considered 
severe2

• In the ECLIPSE5 study (Hurst et al. NEJM 2010), 
a 3 year observation of 1,679 moderate to 
severe COPD patients (GOLD 2,3 & 4)

• 77% of patients had at least one 
exacerbation during the observation 
period

• 47% of patients had >2 exacerbations in 
at least one of the three study years

• 30% of patients had >1 exacerbation in 
each of the three study years

• 12% of patients had >2 exacerbations in 
each of the three study years

1) COPD Foundation
2) Mannino and Braman: Epidemiology and Economics of COPD. American Thoracic Society. Volume 4. 2007

3) Jinjuvadia et al. Journal of Chronic Obstructive Pulmonary Disease 2017;
4) Raherison C and Girodet PO. Epidemiology of COPD. Eur Respir Rev. 2009;18(114):213-221; 

5) Evaluation of COPD Longitudinally to Identify Predictive Surrogate Endpoints 


