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Research Questions 

1. What is the clinical effectiveness of administering salbutamol via nebulizer versus 

metered dose inhalers in pre-hospital or emergency settings? 

2. What is the cost-effectiveness of administering salbutamol via nebulizer versus metered 

dose inhalers in pre-hospital or emergency settings? 

Key Findings 

One randomized controlled trial and one non-randomized study were identified regarding 

the clinical effectiveness of administering salbutamol via nebulizer versus metered dose 

inhalers in pre-hospital or emergency settings. No relevant economic evaluations were 

identified regarding the cost-effectiveness of administering salbutamol via nebulizer versus 

metered dose inhalers in pre-hospital or emergency settings. 

Methods 

A limited literature search was conducted by an information specialist on key resources 

including MEDLINE All (1946‒ ) via Ovid, Embase (1974‒ ) via Ovid, the Cochrane Library, 

the University of York Centre for Reviews and Dissemination (CRD) databases, the 

websites of Canadian and major international health technology agencies, as well as a 

focused Internet search. The search strategy was comprised of both controlled vocabulary, 

such as the National Library of Medicine’s MeSH (Medical Subject Headings), and 

keywords. The main search concepts were salbutamol, nebulizers, and metered-dose 

inhalers. 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 01, 2014 and July 22, 2019. Internet links were 

provided, where available. 

Selection Criteria 

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

presented in Table 1. 

Table 1:  Selection Criteria 

Population Patients of all ages in pre-hospital or emergency settings with respiratory distress 

Intervention Q1-2: Administration of salbutamol with nebulizer 

Comparator Q1-2: Administration of salbutamol with metered-dose inhalers (aerosol) 

Outcomes Q1: Clinical effectiveness (e.g., respiratory distress, peak flow, expiratory volume, vital sign stability) 

Q2: Cost-effectiveness 

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

randomized studies, economic evaluations 
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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, non-

randomized studies, and economic evaluations. 

One randomized controlled trial1 and one non-randomized study2 were identified regarding 

the clinical effectiveness of administering salbutamol via nebulizer versus metered dose 

inhalers in pre-hospital or emergency settings. No relevant health technology assessments, 

systematic reviews, meta-analyses, or economic evaluations regarding the clinical or cost-

effectiveness of administrating salbutamol via nebulizer versus metered dose inhalers in 

pre-hospital or emergency settings were identified. 

Additional references of potential interest are provided in the appendix. 

Overall Summary of Findings 

One randomized controlled trial1 and one non-randomized study2 were identified regarding 

the clinical effectiveness of administering salbutamol via nebulizer versus metered dose 

inhalers in pre-hospital or emergency settings. The authors of the randomized controlled 

trial1 found that metered dose inhalers were non-inferior to breath actuated nebulizers in 

treating pediatric patients with mild to moderate asthma exacerbations within the 

emergency department. The authors of the non-randomized study2 assessed whether a 

policy change of replacing nebulizers with metered dose inhalers combined with spacers 

led to reduced costs in the pediatric emergency department. The authors found that costs 

were reduced by an estimated 63%. Patient related outcomes were not mentioned in the 

abstract.2 

References Summarized 

Health Technology Assessments  

No literature identified. 

Systematic Reviews and Meta-analyses  

No literature identified. 

Randomized Controlled Trials  

1. Snider MA, Wan JY, Jacobs J, Kink R, Gilmore B, Arnold SR. A randomized trial 

comparing metered dose inhalers and breath actuated nebulizers. J Emerg Med. 2018 

07;55(1):7-14. 

PubMed: PM29716819 
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Non-Randomized Studies  

2. Breuer O, Shoseyov D, Kerem E, Brooks R. Implementation of a policy change: 

replacement of nebulizers by spacers for the treatment of asthma in children. Isr Med 

Ass J. 2015 Jul;17(7):421-424. 

PubMed: PM26357717 

Economic Evaluations  

No literature identified.  

http://www.ncbi.nlm.nih.gov/pubmed/26357717
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Appendix — Further Information 

Systematic Reviews – Alternative Setting  

3. van Geffen WH, Douma WR, Slebos DJ, Kerstjens HA. Bronchodilators delivered by 

nebuliser versus pMDI with spacer or DPI for exacerbations of COPD. Cochrane 

Database Syst Rev. 2016 Aug 29(8):CD011826. 

PubMed: PM27569680 

Randomized Controlled Trials – Alternative Setting 

4. ElHansy MHE, Boules ME, El Essawy AFM, et al. Inhaled salbutamol dose delivered 

by jet nebulizer, vibrating mesh nebulizer and metered dose inhaler with spacer during 

invasive mechanical ventilation. Pulm Pharmacol Ther. 2017 08;45:159-163. 

PubMed: PM28627376 

Non-Randomized Studies – Alternative Setting  

5. Dubosky MN, Chen YF, Henriksen ME, Vines DL. Vibrating mesh nebulizer compared 

with metered-dose inhaler in mechanically ventilated subjects. Respir Care. 2017 

Apr;62(4):391-395. 

PubMed: PM28073994 

6. Alhaider SA, Alshehri HA, Al-Eid K. Replacing nebulizers by MDI-spacers for 

bronchodilator and inhaled corticosteroid administration: impact on the utilization of 

hospital resources. Int J Pediatr Adolesc Med. 2014;1(1):26-30. 

https://doi.org/10.1016/j.ijpam.2014.09.002  

Economic Evaluations – Alternative Setting 

7. Loborec SM, Johnson SE, Keating EA. Financial effect of converting ipratropium-

albuterol therapy from inhalers to nebulizer treatments at an academic health system. 

Am J Health Syst Pharm. 2016 Feb 01;73(3):121-125. 

PubMed: PM26796904 

Review Articles 

8. Prieto M, Rucker AC, Payne AS. Increasing metered dose inhaler use for acute 

asthma exacerbations in the pediatric emergency department: a quality improvement 

challenge. Clin Pediatr Emerg Med. 2018 March;19(1):55-60. 

https://doi.org/10.1016/j.cpem.2018.02.004 
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