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To the editor, 

 

Treatment of nontuberculous mycobacterial pulmonary disease (NTM-PD) poses a challenge for clinicians and 

patients. Treatment involves 18-24 months of multi-drug antibiotic therapy and has a cure rate of 50-70% (1). 

Cure rates depend on the causative NTM species, drug susceptibility and disease manifestation; macrolide-

resistance and fibro-cavitary disease are risk factors for treatment failure. Even when treatment is considered 

successful, there is a high risk of recurrence, either by relapse or re-infection. Furthermore, adverse events, like 

gastrointestinal discomforts are frequently seen and occasionally necessitate treatment discontinuation (1). 

Management of underlying pulmonary diseases is essential for successful NTM-PD treatment (1). Since 

hypertonic saline (HS) inhalation is safe and has shown a clinical effect in bronchiectasis patients (2-4) we have 

included HS inhalation in our local NTM treatment protocol. In clinical practice, we advise patients with 

nodular-bronchiectatic disease  to start with HS inhalation two times daily as the only therapy for the first 3 

months. When patients tolerate HS and when there are no clinical signs of disease deterioration, we continue 

HS as the only treatment with close observation of possible disease progression. This clinical observation 

includes a high resolution chest tomography (HRCT), sputum or broncho-alveolar lavage (BAL) mycobacterial 

cultures and pulmonary function tests. 

In an in vitro study we have observed killing of M. avium and growth inhibition of M. abscessus bacteria (figure 

1A and 1B) when exposed to HS (5.8%) (see reference 5 for a comparable methodology of exposing 

mycobacteria to different concentrations antibiotics). Since we were already using HS in our NTM patients, 

together with the known positive effects of HS in bronchiectasis patients and this in vitro observation we 

decided to perform a retrospective analysis of NTM patients treated with HS.  

To determine the effect of HS inhalation in NTM-PD patients we examined the medical records of all patients 

diagnosed with NTM-PD between January 2015 and December 2017 at our NTM expert center. Patients who 

used HS inhalation were identified via medication list and annotations in the electronic medical records. NTM-

PD patients were eligible for the study if they were treated with HS inhalation with no antibiotic NTM 

treatment for a duration of at least 3 months. All patients that initiated HS inhalation were seen by a 

physiotherapist to practice active cycle of breathing technique (ACBT) for improving sputum clearance directly 

after HS inhalation. The standard nebulizer device used in our center is the Innospire Deluxe compressor 

(Respironics-Philips ©). Study endpoints included symptom severity, pulmonary function, microbiological and 



radiological parameters. Culture conversion was defined according to NTM-NET definitions: the finding of at 

least two consecutive negative mycobacterial cultures collected at least 4 weeks apart (6). Radiological 

outcome was determined by radiologists’ reports and evaluation by a pulmonologist (SZ, CM or WH).  

We identified 25 patients (6 men and 19 women) with a mean age of 69.0 years (SD ± 9.8). Mean body mass 

index (BMI) was 22.2 (SD 3.5) Most of the patients presented with nodular-bronchiectatic disease (19; 76%), 5 

patients had fibro-cavitary disease. A history of smoking (17; 68%; there were no current smokers at the time 

of study inclusion) and COPD comorbidity (9; 36%) were common. The mean duration between the first 

positive mycobacterial sputum culture and start of HS inhalation was 9.8 months (1-36; SD 9.2 months). M. 

avium complex bacteria predominated as causative agents (12; 48%). Cough (23; 95.8%), sputum production 

(20; 83.3%), fatigue (9; 90%) and dyspnoea (12; 70.6%) were the most frequently reported symptoms before 

start of HS inhalation. Four patients were smear positive before HS initiation. Other pathogens that were 

isolated were Pseudomonas aeruginosa in 3 patients, Aspergillus fumigatus in 5 patients and Haemophilus 

influenzae in 8 patients. 

After 3 months use of HS inhalation, nine patients reported symptomatic improvement (42.9%), seven 

remained stable (33.3%) and five patients reported deterioration of symptoms (23.8%). Of these latter 5 

patients, 3 experienced physical complaints (increase in cough intensity in 1 patient and dyspnea in 2 patients) 

due to HS. Three patients (14.3%) showed radiographic improvement (mainly decrease in size/amount of 

nodular infiltrates, 10 (47.6%) remained stable and 8 (38.1%) showed deterioration. 

No significant changes in lung function parameters were measured over the first 3 months of HS therapy 

(Figure 1C). 

 

Of the 25 patients in this study, 17 continued HS beyond the initial 3 month trial: 12 continued HS without 

antibiotic treatment (7 MAC, 3 M. abscessus, 1 M. malmoense, 1 M. fortuitum, 1 M. chelonae), five continued 

HS and started antibiotic treatment (all MAC, two fibro-cavitary disease patients). Of the remaining 8 patients, 

3 were lost to follow-up, 2 patients started antibiotic treatment, and 3 patients did not start antibiotic 

treatment. Of 12 patients who continued HS without antibiotic treatment, six attained culture conversion (all 

nodular-bronchiectatic disease patients; 2 MAC, 2 M. abscessus, 1 M. fortuitum, 1 M. malmoense); mean time 

to culture conversion 23.5±9.9 weeks. Patients that showed no culture conversion in this group (including 3 

patients with fibro-cavitary disease) continued HS because of improvement of symptoms. The mean follow-up 



time for all patients in this study was 16.2 months (SD 19.0; 3-36 months), a mean of 5.8 cultures (SD 5.0) from 

pulmonary specimens were done in this follow-up (mainly sputum cultures). For the six patients that showed 

culture conversion the mean follow-up time was 10.8 months (SD 9.9). In this follow-up a mean of 5.1 (SD 3.4) 

sputum cultures were done. 

 

The study cohort has a too small sample size for conclusions about the subgroups. As fibro-cavitary NTM-PD 

tends to be more rapidly progressive, the use of HS inhalation as a single treatment modality might be safer in 

nodular-bronchiectatic disease patients. Additionally, HS might be beneficial as  an initial treatment option, for 

patients with a resistant NTM species, where the risk of side effects is not balanced with the expected effect of 

antibiotic treatment, or in of those with co-morbidities like reflux oesophagitis or smoking, for whom antibiotic 

therapy is less frequently successful (6). Since we have also observed clinical deterioration in patients treated 

with only HS, including side effects from HS, a close follow-up is warranted. 

The positive effect of HS in our NTM-PD cohort is likely due to the increase in mucociliary clearance of the 

airways. This improved clearance can be the result of direct mechanical effects of HS inhalation (improved 

sputum clearance by HS induced coughing) but also by rehydration (as a result of an increase in the osmotic 

gradient) of the periciliary fluid and mucus layer improving transportability of sputum (8). Furthermore, HS may 

have immunomodulatory properties; HS enhances Th17 response in vitro (9) and has anti-inflammatory effects 

in cystic fibrosis patient. Although Th17 derived cytokines are associated with autoimmune diseases, they are 

important for mucosal and cutaneous defences. Several recent studies found that NTM-PD is associated with 

reduced Th17 immunity and attenuated IL-17 response (10-12). HS might therefore enhance the adaptive 

immune response against NTM-PD. 

In conclusion, in this retrospective cohort of NTM-PD patients, HS inhalation as a single treatment modality 

appeared to be well tolerated and beneficial; it may even enhance sputum culture conversion. HS inhalation 

might be of additive value in the treatment of NTM-PD in patients with the nodular-bronchiectatic disease 

type, and possibly offers an opportunity to boost, postpone or obviate antibiotic treatment. As is already in 

NTM guidelines, antibiotic treatment of NTM-PD must be considered if symptoms, radiographic abnormalities, 

and positive NTM cultures persists after treatment of related comorbid conditions including but not limited to 

airway clearance for bronchiectasis. As we have observed HS-induced killing of NTM in vitro, HS inhalation can 



be considered also in addition to antibiotic treatment for fibro-cavitary disease. The exact effect and role of HS 

should be subject of a randomised controlled trial.  
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Figure 1: Growth curves of M. avium ATCC700898 (1A) and M. abscessus CIP104536 (1B) exposed to 
escalating concentrations of saline (5.85%, 3%, 1% and growth control) by counting colony forming units 

(CFU) on day 0, 1, 2, 3, 4, and 7. CFU counts are the means of an experiment performed in duplicate. Lung 
function parameters (%Pred) before start of HS inhalation and after 3 months of HS (1C). 




