





    
  Skip to main content
  




  

    

      
        
          
              
    

    
  
    
  
    
  
      
  
  
    


  



  


  
  



  



  



  

          

        

      


      
        
              

      
        
          
                       

         

      

     
    
      
        
          [image: BMJ Journals]

                  

      

      
                  
            
                
    

    
  
    	Subscribe
	Log In 
More
	

    
  
    
  
    
  
      
  
  
    Log in via Institution
Log in via OpenAthens
  


  
  



  
      
  
  
    Log in using your username and password

 For personal accounts OR managers of institutional accounts



  Username *
 



  Password *
 




Forgot your log in details?Register a new account?

Forgot your user name or password?




  


  
  



  



  






	Basket 
	Search 
More
	

    
  
    
  
    
  
      
  
  
    
  Search for this keyword 
 






  


  
  



  
      
  
  
    Advanced search  


  
  



  



  







  



  

            

          

                

    
        
      
                [image: Thorax]
      

            
          
    

    
  
    	Latest content
	Current issue
	Archive
	Authors
	Hosted content
	Podcasts
	About

  





    
  
    
  
    
  
        

    
  
  
    
  
    
  
      
  
  
    
  Search for this keyword 
 






  


  
  



  
      
  
  
    Advanced search  


  
  



  



  


  
  


  
        

    
  
  
    	 Close
More
	

    
  
    
  
    
  
        Main menu

    
  
  
    
  	Latest content
	Current issue
	Archive
	Authors
	Hosted content
	Podcasts
	About



  


  
  



  



  






	Subscribe
	Log in 
More
	

    
  
    
  
    
  
      
  
  
    Log in via Institution
Log in via OpenAthens
  


  
  



  
      
  
  
    Log in using your username and password

 For personal accounts OR managers of institutional accounts



  Username *
 



  Password *
 




Forgot your log in details?Register a new account?

Forgot your user name or password?




  


  
  



  



  






	BMJ Journals

  


  
  




  



  



  

      

          

          
  
        
      
        
          You are here
	Home
	Archive
	Volume 77, Issue 8 
	Non-invasive ventilation versus invasive weaning in critically ill adults: a systematic review and meta-analysis


        

       
      
          
            Email alerts
          
        

      

          

            
          
        
          
            
                                                                                                  
    

    
  
    
    
    
    
      
        
  
      
  
  
    
    
  
    
    
      
        
  
      
  
  
    Article Text
  


  
  



      

    

    
    
      
        
  
      
  
  
    Article menu 
  


  
  



      

    

  
  
   
  
  


  


  
  



      

    

  
  
   
    
  
    
    
      
        
  
      
  
  
    	Article 
Text
	Article 
info
	Citation 
Tools
	Share
	Rapid Responses
	Article 
metrics
	Alerts


  


  
  



      

    

    
    
      
        
  
      
  
  
    [image: Download PDF]PDF  


  
  



  
      
  
  
    Critical care


  


  
  



  
      
  
  
    Original research


  


  
  



  
      
  
  
    
      Non-invasive ventilation versus invasive weaning in critically ill adults: a systematic review and meta-analysis
        
  

  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    	http://orcid.org/0000-0002-9967-5424Karen E A Burns1,2,3,4,5, 
	James Stevenson6, 
	Matthew Laird6, 
	Neill K J Adhikari1,7,8, 
	Yuchong Li2,5, 
	Cong Lu2,5, 
	Xiaolin He5, 
	Wentao Wang9, 
	Zhenting Liang8, 
	Lu Chen2,5, 
	Haibo Zhang1,2,5,10, 
	Jan O Friedrich1,2,3,5

	[bookmark: aff-1]
1
Interdepartmental Division of Critical Care Medicine, Temerty Faculty of Medicine, University of Toronto, Toronto, Ontario, Canada


	[bookmark: aff-2]
2
Departments of Critical Care and Medicine, Unity Health Toronto – St. Michael’s Hospital, Toronto, Ontario, Canada


	[bookmark: aff-3]
3
The Temerty Faculty of Medicine, University of Toronto, Toronto, Ontario, Canada


	[bookmark: aff-4]
4
Department of Clinical Epidemiology and Biostatistics, McMaster University, Hamilton, Ontario, Canada


	[bookmark: aff-5]
5
Keenan Research Centre for Biomedical Science and the Li Ka Shing Knowledge Institute, St. Michael’s Hospital, Toronto, Ontario, Canada


	[bookmark: aff-6]
6
The School of Medicine, Royal College of Surgeons, Dublin, Ireland


	[bookmark: aff-7]
7
Department of Critical Care Medicine, Sunnybrook Health Sciences Centre, Toronto, Ontario, Canada


	[bookmark: aff-8]
8
Institute of Health Policy, Management, and Evaluation, University of Toronto, Toronto, Ontario, Canada


	[bookmark: aff-9]
9
The Department of Critical Care Medicine, The Second Affiliated Hospital of Zhengzhou University, Zhengzhou, China


	[bookmark: aff-10]
10
Department of Anesthesia and Physiology, University of Toronto, Toronto, Ontario, Canada



	Correspondence to
 Dr Karen E A Burns, Critical Care, Unity Health Toronto, Toronto, Canada; karen.burns{at}unityhealth.to





  


  
  



  
      
  
  
    Abstract
Background Extubation to non-invasive ventilation (NIV) has been investigated as a strategy to wean critically ill adults from invasive ventilation and reduce ventilator-related complications.

Methods We searched MEDLINE, EMBASE, the Cochrane Central Register of Controlled Trials, proceedings of four conferences and bibliographies (to June 2020) for randomised and quasi-randomised trials that compared extubation with immediate application of NIV to continued invasive weaning in intubated adults and reported mortality (primary outcome) or other outcomes. Two reviewers independently screened citations, assessed trial quality and abstracted data.

Results We identified 28 trials, of moderate-to-good quality, involving 2066 patients, 44.6% with chronic obstructive pulmonary disease (COPD). Non-invasive weaning significantly reduced mortality (risk ratio (RR) 0.57, 95% CI 0.44 to 0.74; high quality), weaning failures (RR 0.59, 95% CI 0.43 to 0.81; high quality), pneumonia (RR 0.30, 95% CI 0.22 to 0.41; high quality), intensive care unit (ICU) (mean difference (MD) −4.62 days, 95% CI −5.91 to −3.34) and hospital stay (MD −6.29 days, 95% CI −8.90 to −3.68). Non-invasive weaning also significantly reduced the total duration of ventilation, duration of invasive ventilation and duration of ventilation related to weaning (MD −0.57, 95% CI −1.08 to −0.07) and tracheostomy rate. Mortality, pneumonia, reintubation and ICU stay were significantly lower in trials enrolling COPD (vs mixed) populations.

Conclusion Non-invasive weaning significantly reduced mortality, pneumonia and the duration of ventilation related to weaning, particularly in patients with COPD. Beneficial effects are less clear (or more careful patient selection is required) in non-COPD patients.

PROSPERO registration number CRD42020201402.
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Data availability statement
Data are available from KEAB. Data are available from Dr. Burns (0000-0002-9967-5424)
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