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    Abstract
BACKGROUND: COVID-19–related ARDS is characterized by severe hypoxemia with initially preserved lung compliance and impaired ventilation/perfusion (V̇/Q̇) matching. PEEP can increase end-expiratory lung volume, but its effect on V̇/Q̇ mismatch in COVID-19–related ARDS is not clear.

METHODS: We enrolled intubated and mechanically ventilated subjects with COVID-19 ARDS and used the automatic lung parameter estimator (ALPE) to measure V̇/Q̇. Respiratory mechanics measurements, shunt, and V̇/Q̇ mismatch (low V̇/Q̇ and high V̇/Q̇) were collected at 3 PEEP levels (clinical PEEP = intermediate PEEP, low PEEP [clinical − 50%], and high PEEP [clinical + 50%]). A mixed-effect model was used to evaluate the impact of PEEP on V̇/Q̇. We also investigated if PEEP might have a different effect on V̇/Q̇ mismatch in 2 different respiratory mechanics phenotypes, that is, high elastance/low compliance (phenotype H) and low elastance/high compliance (phenotype L).

RESULTS: Seventeen subjects with COVID-related ARDS age 66 [60–71] y with a PaO2/FIO2 of 141 ± 74 mm Hg were studied at low PEEP = 5.6 ± 2.2 cm H2O, intermediate PEEP = 10.6 ± 3.8 cm H2O, and high PEEP = 15 ± 5 cm H2O. Shunt, low V̇/Q̇, high V̇/Q̇, and alveolar dead space were not significantly influenced, on average, by PEEP. Respiratory system compliance decreased significantly when increasing PEEP without significant variation of PaO2/FIO2 (P = .26). In the 2 phenotypes, PEEP had opposite effects on shunt, with a decrease in the phenotype L and an increase in phenotype H (P = .048).

CONCLUSIONS: In subjects with COVID-related ARDS placed on invasive mechanical ventilation for > 48 h, PEEP had a heterogeneous effect on V̇/Q̇ mismatch and, on average, higher levels were not able to reduce shunt. The subject’s compliance could influence the effect of PEEP on V̇/Q̇ mismatch since an increased shunt was observed in subjects with lower compliance, whereas the opposite occurred in those with higher compliance.


	V̇/Q̇ mismatch
	COVID-19
	ARDS
	PEEP
	shunt
	phenotypes

Footnotes
	Correspondence: Savino Spadaro MD PhD, Department of Translational Medicine, Azienda Ospedaliera Universitaria di Ferrara, Via Aldo Moro 8, 44100 Ferrara, Italy. E-mail: spdsvn{at}unife.it
	See the Related Editorial on Page 290

	Drs Karbing and Rees disclose relationships with Mermaid Care. The remaining authors have disclosed no conflicts of interest.



	Copyright © 2023 by Daedalus Enterprises



View Full Text
  


  
  



  
      
  
  
    
	  
  
		
		
			
			  
  
      
  
  
    Pay Per Article - You may access this article (from the computer you are currently using) for 1 day for US$30.00
Regain Access - You can regain access to a recent Pay per Article purchase if your access period has not yet expired.
  


  
  



  
      
  
  
    Log in using your username and password

  Username *
 



  Password *
 





Forgot your user name or password?




  


  
  



			

		

	
	
 	
	
	


  


  
  



  





  


  
  



  
      
  
  
     PreviousNext 
  


  
  



  
      
  
  
     Back to top  


  
  



			

		

		
		
			
			  
  
        In this issue

    
  
  
    
  
    
  
      
  
  
    
    
      [image: Respiratory Care: 68 (2)]

  
  
      
      
          Respiratory Care      
      
        	Vol. 68, Issue 2 1 Feb 2023 


      
      
        		Table of Contents
	Table of Contents (PDF)
	Cover (PDF)
	Index by author




      




  


  
  



  



  


  
  



  
         

    
  
  
    
  


  
  



  
      
  
  
    
	  
  
		
          
            
  
      
  
  
     Print  


  
  


  
      
  
  
     Download PDF  


  
  


  
      
  
  
     Article Alerts

  
    
  
      
  
  
    
  User Name *
 



  Password *
 


Sign In to Email Alerts with your Email Address

  Email *
 








  


  
  



  





  


  
  


  
      
  
  
     Email Article

  
    
  
      
  
  
    
 Thank you for your interest in spreading the word on American Association for Respiratory Care.
NOTE: We only request your email address so that the person you are recommending the page to knows that you wanted them to see it, and that it is not junk mail. We do not capture any email address.




  Your Email *
 



  Your Name *
 



  Send To *
 

Enter multiple addresses on separate lines or separate them with commas.




  You are going to email the following 
 Heterogeneity of Ventilation/Perfusion Mismatch at Different Levels of PEEP and in Respiratory Mechanics Phenotypes of COVID-19 ARDS



  Message Subject 
 (Your Name) has sent you a message from American Association for Respiratory Care



  Message Body 
 (Your Name) thought you would like to see the American Association for Respiratory Care web site.



  Your Personal Message 
 








CAPTCHAThis question is for testing whether or not you are a human visitor and to prevent automated spam submissions.










  


  
  



  





  


  
  


  
      
  
  
     Citation Tools

  
    
  
      
  
  
      
  
      
  
  
  
  
      Heterogeneity of Ventilation/Perfusion Mismatch at Different Levels of PEEP and in Respiratory Mechanics Phenotypes of COVID-19 ARDS
  
    	Gaetano Scaramuzzo, Dan Stieper Karbing, Alberto Fogagnolo, Tommaso Mauri, Elena Spinelli, Matilde Mari, Cecilia Turrini, Federica Montanaro, Carlo Alberto Volta, Stephen Edward Rees, Savino Spadaro

  
    	Respiratory Care Feb 2023, 68 (2) 188-198; DOI: 10.4187/respcare.10242 

  
  
  



  

  
  	      Citation Manager Formats

        
      	BibTeX
	Bookends
	EasyBib
	EndNote (tagged)
	EndNote 8 (xml)
	Medlars
	Mendeley
	Papers
	RefWorks Tagged
	Ref Manager
	RIS
	Zotero

    

  



  


  
  



  





  


  
  


  
        

    
  
  
    
  


  
  



          

        

        
        
          
            
  
      
  
  
     Share  


  
  


  
      
  
  
    
  
    
  
      
  
  
    
  
  
  
  
      Heterogeneity of Ventilation/Perfusion Mismatch at Different Levels of PEEP and in Respiratory Mechanics Phenotypes of COVID-19 ARDS
  
    	Gaetano Scaramuzzo, Dan Stieper Karbing, Alberto Fogagnolo, Tommaso Mauri, Elena Spinelli, Matilde Mari, Cecilia Turrini, Federica Montanaro, Carlo Alberto Volta, Stephen Edward Rees, Savino Spadaro

  
    	Respiratory Care Feb 2023, 68 (2) 188-198; DOI: 10.4187/respcare.10242 

  
  
  



  


  
  



  
      
  
  
    
  
    Share This Article:
  
  
    
  
  
    Copy
  


  


  
  



  
      
  
  
    [image: del.icio.us logo] [image: Digg logo] [image: Reddit logo] [image: Twitter logo] [image: CiteULike logo] [image: Facebook logo] [image: Google logo] [image: Mendeley logo]
  


  
  



  



  


  
  


  
      
  
  
    	Tweet Widget
	Facebook Like
	Google Plus One



  


  
  



          

        

	
 	
	
	


  


  
  



  
        Jump to section

    
  
  
    	Article	Abstract
	Introduction
	Methods
	Results
	Discussion
	Conclusions
	Footnotes
	REFERENCES



	Figures & Data
	Info & Metrics
	References
	 PDF



  


  
  



  
      
  
  
    
  
     Related Articles


 Cited By...





  



  


  
  



  
        Keywords

    
  
  
    	V̇/Q̇ mismatch
	COVID-19
	ARDS
	PEEP
	shunt
	phenotypes


  


  
  



  
      
  
  
    
  
    
  
      
  
  
    

  


  
  



  
      
  
  
    
  


  
  



  



  


  
  



			

		

	
	
 	
	
	


    

  


      


  

    
  
      
    
  
    
  
    
  
                
    
      
  
    
  
        Info For

    
  
  
    	Subscribers
	Institutions
	Advertisers

  


  
  



  

  
    
  
        About Us

    
  
  
    	About the Journal
	Editorial Board

  


  
  



  

  
    
  
        AARC

    
  
  
    	Membership
	AARC Congress
	Clinical Practice Guidelines

  


  
  



  

  
    
  
        More

    
  
  
    	Contact Us
	RSS

  


  
  



  


    

  


  


  

  
  
    
  
    
  
                
    
      
  
    
  
      
  
  
    [image: American Association for Respiratory Care]  


  
  



  
      
  
  
    
  
      
  
    Print ISSN: 0020-1324        Online ISSN: 1943-3654


© Daedalus Enterprises, Inc.

  




  


  
  



  
      
  
  
    [image: Powered by HighWire]  


  
  



  



    

  


  


  

  
    
  
      









  