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With great interest we read the paper of Horsley et al.1 In their prospective observational study they showed significant improvement in indices of ventilation capacity (spirometry) and ventilation heterogeneity (multiple-breath washout (MBW)) after a course of intravenous antibiotics in subjects with cystic fibrosis (CF). There was considerable heterogeneity of lung clearance index (LCI) response as observed previously.2 Here we aim to disentangle underlying physiological mechanisms of this heterogeneous response.

We assessed changes of lung function parameters before and after 23 courses of intravenous antibiotics in 19 children with CF aged 5–18 years. Children performed arterial blood oxygen measurement, nitrogen MBW,3 ,4 body plethysmography and spirometry.



  





We observed a very heterogeneous change in LCI, with a mean decrease from 13.2 to 12.9, (p=0.41), and clear improvement in 7 of 23 subjects (>1 lung turnovers, see online supplementary figure S1). Spirometric indices improved significantly (see online supplementary table S1).

We found that change in LCI and moment ratio is best explained by change in functional residual capacity from MBW (FRCMBW) minus residual volume (RV) (figure 1, see online supplementary figure S2). To our knowledge there is currently no established expression for this parameter.

[image: Figure 1]
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Figure 1 Association of lung clearance index (LCI) improvement and change in FRCMBW—RV. Improvement of LCI (Δ LCI before minus after treatment) and change of functional residual capacity from nitrogen multiple-breath washout (FRCMBW) minus residual volume (RV) from body plethysmography after 19 antibiotic courses in children with cystic fibrosis.




In multivariable regression analysis, change of FRCMBW—RV and ventilation homogeneity of conductive airways (Scond) explained 58% variability of delta LCI (R2, see online supplementary table S2). These results suggest that improvement of LCI after antibiotic treatment in this patient group can be explained by: less secretion and obstruction (better ventilation of conductive airways=lower Scond), better ventilated lung units (net increase of expired tracer gas=FRCMBW) and less hyperinflation (lower RV). Depending on the dominating effect and the resulting time constant of overall ventilated lung units,2 LCI will change accordingly in the individual, explaining heterogeneous results.

The picture for moment ratio change is comparable, but understandably more influenced by peripheral ventilation (Sacin) (see online supplementary table S3 and figure S2).

Change in abnormal LCI remains complex and is determined by several components contributing to overall ventilation heterogeneity, generated at different levels of the lung. We speculate that in severe CF lung disease airway collapse might hamper decrease of RV and consequently improvement of LCI. Thus, depending on the magnitude of reversibility of the single components, LCI seems to be a marker suited to monitor changes better 5 or less good in the course of CF lung disease.


References
	↵	Horsley  AR, 
	Davies  JC, 
	Gray  RD, 
	et al

. Changes in physiological, functional and structural markers of cystic fibrosis lung disease with treatment of a pulmonary exacerbation. Thorax 2013;68:532–9.
OpenUrlAbstract/FREE Full Text


	↵	Robinson  PD, 
	Cooper  P, 
	Van  AP, 
	et al

. Using index of ventilation to assess response to treatment for acute pulmonary exacerbation in children with cystic fibrosis. Pediatr Pulmonol 2009;44:733–42.
OpenUrlCrossRefPubMedWeb of Science


	↵	Singer  F, 
	Houltz  B, 
	Latzin  P, 
	et al

. A realistic validation study of a new nitrogen multiple-breath washout system. PLoS ONE 2012;7:e36083.
OpenUrlCrossRefPubMed


	↵	Singer  F, 
	Kieninger  E, 
	Abbas  C, 
	et al

. Practicability of nitrogen multiple-breath washout measurements in a pediatric cystic fibrosis outpatient setting. Pediatr Pulmonol 2013;48:739–46.
OpenUrlCrossRefPubMed


	↵	Subbarao  P, 
	Stanojevic  S, 
	Brown  M, 
	et al

. Lung clearance index as an outcome measure for clinical trials in young children with cystic fibrosis: a pilot study using inhaled hypertonic saline. Am J Respir Crit Care Med 2013;188:45660.
OpenUrlCrossRefPubMedWeb of Science






View Abstract
  


  
  



  
        Supplementary materials

    
  
  
    	
         
            Supplementary Data

            This web only file has been produced by the BMJ Publishing Group from an electronic file supplied by the author(s) and has
               not been edited for content.
            

            Files in this Data Supplement:

            	Data supplement 1 -
                  		Online supplement
               
	Data supplement 2 -
                  		Online figures
               


         
      
   






  


  
  



  
      
  
  
    Footnotes
	

Contributors Conceived and designed the experiments: SY, CC, FS, PL. Performed the experiments: SY. Analysed the data: SY, AB, PL. Wrote the paper: SY, PL. Qualified as the guarantor of the paper, took responsibility for the integrity of the work as a whole, from inception to published article: PL.

	

Competing interests None.

	

Patient consent Obtained.

	

Ethics approval Ethics Committee of the Canton of Bern, Switzerland.

	

Provenance and peer review Not commissioned; externally peer reviewed.





  


  
  



  
      
  
  
    


  



  


  
  



  
        Linked Articles

    
  
  
    	Cystic fibrosisChanges in physiological, functional and structural markers of cystic fibrosis lung disease with treatment of a pulmonary exacerbation

Alex R Horsley
Jane C Davies
Robert D Gray
Kenneth A Macleod
Jackie Donovan
Zelena A Aziz
Nicholas J Bell
Margaret Rainer
Shahrul Mt-Isa
Nia Voase
Maria H Dewar
Clare Saunders
James S Gibson
Javier Parra-Leiton
Mia D Larsen
Sarah Jeswiet
Samia Soussi
Yusura Bakar
Mark G Meister
Philippa Tyler
Ann Doherty
David M Hansell
Deborah Ashby
Stephen C Hyde
Deborah R Gill
Andrew P Greening
David J Porteous
J Alastair Innes
A Christopher Boyd
Uta Griesenbach
Steve Cunningham
Eric WFW Alton


Thorax 2013; 68 532-539   Published Online First:  09 Feb 2013. doi: 10.1136/thoraxjnl-2012-202538 



	PostScriptAuthor's response: heterogeneity of change in LCI in patients with cystic fibrosis following antibiotic treatment

Alex Horsley


Thorax 2013; 69 184-184   Published Online First:  05 Sep 2013. doi: 10.1136/thoraxjnl-2013-204359 







  


  
  



  





  


  
  



  
        Read the full text or download the PDF:

    
  
  
    
  
    
  
    
    
      
        
  
      
  
  
      


  
  



      

    


    
      
        
  
      
  
  
    Subscribe  


  
  



      

    

    
    
      
        
  
      
  
  
    Log in   


  
  



  
      
  
  
    
  
    
  
      
  
  
    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?




  


  
  



  



  


  
  



      

    

  
  
   
  
    



  


  
  



      

      
    

    
    
      
        
  
      
  
  
      


  
  



      

    

  
  
   
    
    
    
      
        
  
      
  
  
    
  
      
  
     
          

          

          

          

          




  


  
  



      

    

  
  
   
  


  



  

          

        


        
        
      

    

   

 


    
    
      
          
    

    
  
    
  
    
  
      
  
  
    	[image: British Thoracic Society]

  


  
  



  



  



  

      

    

  
    
    
      
          
    

    
  
    
  	Content	Latest content
	Current issue
	Archive
	Browse by collection
	Visual Abstracts
	Most read articles
	Top cited articles
	Responses


	Journal	About
	Editorial board
	Sign up for email alerts
	Subscribe
	Thank you to our reviewers


	Authors	Instructions for authors
	Submit an article
	Editorial policies
	Open Access at BMJ
	BMJ Author Hub


	Help	Contact us
	Reprints
	Permissions
	Advertising
	Feedback form





  



  

      
            
        
            
    

    
  
    
  
    
  
      
  
  
    	 RSS
	 Twitter
	 Facebook
	 Blog
	 Soundcloud

  


  
  



  



  



  

        
      

          

  
      
    
      
    

    
      
        	Website Terms & Conditions
	Privacy & Cookies
	Contact BMJ


        
        Cookie Settings
        
        Online ISSN: 1468-3296Print ISSN: 0040-6376

        Copyright © 2023 BMJ Publishing Group Ltd & British Thoracic Society. All rights reserved.

      

    

  
      
    
        
    

    
  
    
  
    
  
      
  
  
    


  



  


  
  



  



  



  

    

  

  
  




