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Research Question 

What is the clinical effectiveness of nebulized hypertonic saline for respiratory diseases in 

adults and children? 

Key Findings 

Three systematic reviews (one with a meta-analysis), 10 randomized controlled trials, and 

two non-randomized studies were identified regarding the clinical effectiveness of nebulized 

hypertonic saline for respiratory diseases in adults and chi ldren. 

Methods 

A limited literature search was conducted on key resources including PubMed, The 

Cochrane Library, University of York Centre for Reviews and Dissemination (CRD) 

databases, Canadian and major international health technology agencies, as well as a 

focused Internet search. No filters were applied to limit the retrieval by study type. Where 

possible, retrieval was limited to the human population. The search was also limited to 

English language documents published between January 1, 2012 and October 22, 2017. 

Selection Criteria 

One reviewer screened citations and selected studies based on the inclusion criteria 

presented in Table 1. 

Table 1: Selection Criteria 

Population Adult and children with respiratory diseases including, but not limited to, asthma, bronchiectasis, and cystic 
fibrosis 

Intervention Nebulized hypertonic saline 

Comparators Standard of care; 
No treatment; 
No comparator (safety only) 

Outcomes Clinical effectiveness, improvement in symptoms, safety 

Study Designs Health technology assessments, systematic reviews, meta-analyses, randomized controlled trials, non-
randomized studies 
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Results 

Rapid Response reports are organized so that the higher quality evidence is presented first. 

Therefore, health technology assessment reports, systematic reviews, and meta-analyses 

are presented first. These are followed by randomized controlled trials and non-randomized 

studies.  

Three systematic reviews (one with a meta-analysis), 10 randomized controlled trials, and 

two non-randomized studies were identified regarding the clinical effectiveness of nebulized 

hypertonic saline for respiratory diseases in adults and children. No relevant health 

technology assessments were identified. 

Additional references of potential interest are provided in the appendix. 

Health Technology Assessments  

No literature identified. 

Systematic Reviews and Meta-analyses  

Bronchiolitis 

1. Everard ML, Hind D, Ugonna K, Freeman J, Bradburn M, Dixon S, et al. Saline in acute 

bronchiolitis RCT and economic evaluation: hypertonic saline in acute bronchiolitis - 

randomised controlled trial and systematic review. Health Technol Assess  [Internet]. 

2015 Aug [cited 2017 Oct 27];19(66):1-130. Available from: 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4781529 

PubMed: PM26295732 

2. Zhang L, Mendoza-Sassi RA, Klassen TP, Wainwright C. Nebulized hypertonic saline 

for acute bronchiolitis: A systematic review. Pediatrics. 2015 Oct;136(4):687-701.  

PubMed: PM26416925 

3. Chen YJ, Lee WL, Wang CM, Chou HH. Nebulized hypertonic saline treatment reduces 

both rate and duration of hospitalization for acute bronchiolitis in infants: an updated 

meta-analysis. Pediatr Neonatol. 2014 Dec;55(6):431-8.  

PubMed: PM24461195 

Randomized Controlled Trials  

Bronchiolitis 

4. Angoulvant F, Bellettre X, Milcent K, Teglas JP, Claudet I, Le Guen CG, et al. Effect of 

nebulized hypertonic saline treatment in emergency departments on the hospitalization 

rate for acute bronchiolitis: a randomized clinical trial. JAMA Pediatr. 2017 Aug 

7;171(8):e171333.  

PubMed: PM28586918 

5. Carsin A, Sauvaget E, Bresson V, Retornaz K, Cabrera M, Jouve E, et al. Early halt of a 

randomized controlled study with 3% hypertonic saline in acute bronchiolitis. 

Respiration. 2017;94(3):251-7.  

PubMed: PM28647745 

  

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4781529
http://www.ncbi.nlm.nih.gov/pubmed/26295732
http://www.ncbi.nlm.nih.gov/pubmed/26416925
http://www.ncbi.nlm.nih.gov/pubmed/24461195
http://www.ncbi.nlm.nih.gov/pubmed/28586918
http://www.ncbi.nlm.nih.gov/pubmed/28647745
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6. Flores P, Mendes AL, Neto AS. A randomized trial of nebulized 3% hypertonic saline 

with salbutamol in the treatment of acute bronchiolitis in hospitalized infants. Pediatr 

Pulmonol. 2016 Apr;51(4):418-25.  

PubMed: PM26334188 

7. Khanal A, Sharma A, Basnet S, Sharma PR, Gami FC. Nebulised hypertonic saline 

(3%) among children with mild to moderately severe bronchiolitis--a double blind 

randomized controlled trial. BMC Pediatr [Internet]. 2015 Sep 10 [cited 2017 Oct 

27];15:115. Available from: http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4644020 

PubMed: PM26357896 

8. Everard ML, Hind D, Ugonna K, Freeman J, Bradburn M, Cooper CL, et al. SABRE: a 

multicentre randomised control trial of nebulised hypertonic saline in infants hospitalised 

with acute bronchiolitis. Thorax [Internet]. 2014 Dec [cited 2017 Oct 27];69(12):1105-12. 

Available from: http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4251206 

PubMed: PM25389139 

9. Florin TA, Shaw KN, Kittick M, Yakscoe S, Zorc JJ. Nebulized hypertonic saline for 

bronchiolitis in the emergency department: a randomized clinical trial. JAMA Pediatr. 

2014 Jul;168(7):664-70.  

PubMed: PM24862342 

10. Nenna R, Papoff P, Moretti C, De Angelis D, Battaglia M, Papasso S, et al. Seven 

percent hypertonic saline--0.1% hyaluronic acid in infants with mild-to-moderate 

bronchiolitis. Pediatr Pulmonol. 2014 Sep;49(9):919-25.  

PubMed: PM24574431 

11. Wu S, Baker C, Lang ME, Schrager SM, Liley FF, Papa C, et al. Nebulized hypertonic 

saline for bronchiolitis: a randomized clinical trial. JAMA Pediatr. 2014 Jul;168(7):657-

63.  

PubMed: PM24862623 

12. Sharma BS, Gupta MK, Rafik SP. Hypertonic (3%) saline vs 0.93% saline nebulization 

for acute viral bronchiolitis: a randomized controlled trial. Indian Pediatr. 2013 

Aug;50(8):743-7.  

PubMed: PM23502662 

Mechanically Ventilated 

13. Shein SL, Gallagher JT, Deakins KM, Weinert DM. Prophylactic use of nebulized 

hypertonic saline in mechanically ventilated children: a randomized b linded pilot study. 

Respir Care. 2016 May;61(5):586-92.  

PubMed: PM26732142 

Non-Randomized Studies 

Bronchiolitis 

14. Gupta HV, Gupta VV, Kaur G, Baidwan AS, George PP, Shah JC, et al. Effectiveness of 

3% hypertonic saline nebulization in acute bronchiolitis among Indian children: a quasi-

experimental study. Perspect Clin Res [Internet]. 2016 Apr [cited 2017 Oct 27];7(2):88-

93. Available from: http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4840797 

PubMed: PM27141475 

http://www.ncbi.nlm.nih.gov/pubmed/26334188
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4644020
http://www.ncbi.nlm.nih.gov/pubmed/26357896
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4251206
http://www.ncbi.nlm.nih.gov/pubmed/25389139
http://www.ncbi.nlm.nih.gov/pubmed/24862342
http://www.ncbi.nlm.nih.gov/pubmed/24574431
http://www.ncbi.nlm.nih.gov/pubmed/24862623
http://www.ncbi.nlm.nih.gov/pubmed/23502662
http://www.ncbi.nlm.nih.gov/pubmed/26732142
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4840797
http://www.ncbi.nlm.nih.gov/pubmed/27141475
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15. Faber TE, Kamps AW, Sjoerdsma MH, Vermeulen S, Veeger NJ, Bont LJ. 

Computerized assessment of wheezing in children with respiratory syncytial virus 

bronchiolitis before and after hypertonic saline nebulization. Respir Care. 2015 

Sep;60(9):1252-6.  

PubMed: PM25922547 

 

 

 

  

http://www.ncbi.nlm.nih.gov/pubmed/25922547
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Appendix — Further Information 

Systematic Reviews and Meta-Analyses 

Nebulized Not Specified 

16. Maguire C, Cantrill H, Hind D, Bradburn M, Everard ML. Hypertonic saline (HS) for 

acute bronchiolitis: systematic review and meta-analysis. BMC Pulm Med [Internet]. 

2015 Nov 23 [cited 2017 Oct 27];15:148. Available from: 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4657365 

PubMed: PM26597174 

Alternative Outcomes - Cystic Fibrosis 

17. Elkins M, Dentice R. Timing of hypertonic saline inhalation for cystic fibrosis. Cochrane 

Database Syst Rev. 2012 Feb 15;(2):CD008816.  

PubMed: PM22336853 

Randomized Controlled Trials 

Prevention  

18. Ezzeldin Z, Mansi Y, Gaber M, Zakaria R, Fawzy R, Mohamed MA. Nebulized 

hypertonic saline to prevent ventilator associated pneumonia in premature infants, a 

randomized trial. J Matern Fetal Neonatal Med. 2017 Aug 8;1-6.  

PubMed: PM28738709 

Nebulized Not Specified – Cystic Fibrosis 

19. Nenna R, Midulla F, Lambiase C, De CG, Zicari AM, Indinnimeo L, et al. Effects of 

inhaled hypertonic (7%) saline on lung function test in preschool children with cystic 

fibrosis: results of a crossover, randomized clinical trial. Ital J Pediatr [Internet]. 2017 Jul 

15 [cited 2017 Oct 27];43(1):60. Available from: 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5512793 

PubMed: PM28709466 

20. Dentice RL, Elkins MR, Middleton PG, Bishop JR, Wark PA, Dorahy DJ, et al. A 

randomised trial of hypertonic saline during hospitalisation for exacerbation of cystic 

fibrosis. Thorax. 2016 Feb;71(2):141-7.  

PubMed: PM26769016 

Nebulized Not Specified – Primary Ciliary Dysk inesia 

21. Paff T, Daniels JM, Weersink EJ, Lutter R, Vonk NA, Haarman EG. A randomised 

controlled trial on the effect of inhaled hypertonic saline on quality of life in primary 

ciliary dyskinesia. Eur Respir J. 2017 Feb;49(2).  

PubMed: PM28232410 

22. Bueno CM, Olivares OJ, Notario MC, Ruperez LM, Fernandez RA, Patino HO, et al. 

High flow therapy versus hypertonic saline in bronchiolitis: randomised controlled trial. 

Arch Dis Child. 2014 Jun;99(6):511-5.  

PubMed: PM24521787 

23. Rosenfeld M, Ratjen F, Brumback L, Daniel S, Rowbotham R, McNamara S, et al. 

Inhaled hypertonic saline in infants and children younger than 6 years with cystic 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4657365
http://www.ncbi.nlm.nih.gov/pubmed/26597174
http://www.ncbi.nlm.nih.gov/pubmed/22336853
http://www.ncbi.nlm.nih.gov/pubmed/28738709
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5512793
http://www.ncbi.nlm.nih.gov/pubmed/28709466
http://www.ncbi.nlm.nih.gov/pubmed/26769016
http://www.ncbi.nlm.nih.gov/pubmed/28232410
http://www.ncbi.nlm.nih.gov/pubmed/24521787


 

 
REFERENCE LIST Nebulized Hy pertonic Saline f or Asthma in Adults and Children 8 

fibrosis: the ISIS randomized controlled trial. JAMA [Internet]. 2012 Jun 6 [cited 2017 

Oct 27];307(21):2269-77. Available from: 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3586815 

PubMed: PM22610452 

Alternative Comparator 

Bronchiolitis 

24. Kose S, Sehriyaroglu A, Esen F, Ozdemir A, Kardas Z, Altug U, et al. Comparing the 

efficacy of 7%, 3% and 0.9% saline in moderate to severe bronchiolitis in infants. Balkan 

Med J [Internet]. 2016 Mar [cited 2017 Oct 27];33(2):193-7. Available from: 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4924964 

PubMed: PM27403389 

25. Silver AH, Esteban-Cruciani N, Azzarone G, Douglas LC, Lee DS, Liewehr S, et al. 3% 

Hypertonic saline versus normal saline in inpatient bronchiolitis: a randomized 

controlled Trial. Pediatrics. 2015 Dec;136(6):1036-43.  

PubMed: PM26553190 

26. Ojha AR, Mathema S, Sah S, Aryal UR. A comparative study on use of 3% saline 

versus 0.9% saline nebulization in children with bronchiolitis. J Nepal Health Res 

Counc. 2014 Jan;12(26):39-43.  

PubMed: PM25574983 

27. Teunissen J, Hochs AH, Vaessen-Verberne A, Boehmer AL, Smeets CC, Brackel H, et 

al. The effect of 3% and 6% hypertonic saline in viral bronchiolitis: a randomised 

controlled trial. Eur Respir J. 2014 Oct;44(4):913-21.  

PubMed: PM24969648 

28. Jacobs JD, Foster M, Wan J, Pershad J. 7% Hypertonic saline in acute bronchiolitis: a 

randomized controlled trial. Pediatrics. 2014 Jan;133(1):e8-13.  

PubMed: PM24344111 

Chronic Rhinosinusitis 

29. Mainz JG, Schumacher U, Schadlich K, Hentschel J, Koitschev C, Koitschev A, et al. 

Sino nasal inhalation of isotonic versus hypertonic saline (6.0%) in CF patients with 

chronic rhinosinusitis - Results of a multicenter, prospective, randomized, double-blind, 

controlled trial. J Cyst Fibros. 2016 Nov;15(6):e57-e66.  

PubMed: PM27267518 

30. Gupta S, Ahmed F, Lodha R, Gupta YK, Kabra SK. Comparison of effects of 3 and 7% 

hypertonic saline nebulization on lung function in children with cystic fibrosis: a double -

blind randomized, controlled trial. J Trop Pediatr. 2012 Oct;58(5):375-81.  

PubMed: PM22374985 

  

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3586815
http://www.ncbi.nlm.nih.gov/pubmed/22610452
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4924964
http://www.ncbi.nlm.nih.gov/pubmed/27403389
http://www.ncbi.nlm.nih.gov/pubmed/26553190
http://www.ncbi.nlm.nih.gov/pubmed/25574983
http://www.ncbi.nlm.nih.gov/pubmed/24969648
http://www.ncbi.nlm.nih.gov/pubmed/24344111
http://www.ncbi.nlm.nih.gov/pubmed/27267518
http://www.ncbi.nlm.nih.gov/pubmed/22374985
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Non-Randomized Studies – Nebulized Not Specified 

Asthma 

31. Alexis NE, Bennett W, Peden DB. Safety and benefits of inhaled hypertonic saline 

following airway challenges with endotoxin and allergen in asthmatics. J Asthma. 2017 

Jan 17;1-4.  

PubMed: PM28095128 

Cystic Fibrosis 

32. Corcoran TE, Godovchik JE, Donn KH, Busick DR, Goralski J, Locke LW, et al. 

Overnight delivery of hypertonic saline by nasal cannula aerosol for cystic fibrosis. 

Pediatr Pulmonol [Internet]. 2017 Sep [cited 2017 Oct 27];52(9):1142-9. Available from: 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5561478 

PubMed: PM28737262 

33. Pezzulo AA, Stoltz DA, Hornick DB, Durairaj L. Inhaled hypertonic saline in adults 

hospitalised for exacerbation of cystic fibrosis lung disease: a retrospective study. BMJ 

Open [Internet]. 2012 [cited 2017 Oct 27];2(2):e000407. Available from: 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3332252 

PubMed: PM22517980 

Bronchiolitis 

34. Zamani MA, Movahhedi M, Nourbakhsh SM, Ganji F, Rafieian-Kopaei M, Mobasheri M, 

et al. Therapeutic effects of Ventolin versus hypertonic saline 3% for acute bronchiolitis 

in children. Med J Islam Repub Iran [Internet]. 2015 [cited 2017 Oct 27];29:212. 

Available from: http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4606955 

PubMed: PM26478870 

 

http://www.ncbi.nlm.nih.gov/pubmed/28095128
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC5561478
http://www.ncbi.nlm.nih.gov/pubmed/28737262
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3332252
http://www.ncbi.nlm.nih.gov/pubmed/22517980
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4606955
http://www.ncbi.nlm.nih.gov/pubmed/26478870

