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    Abstract

        Background and aims: Patients with preascitic liver cirrhosis display significant renal sodium retention in the upright posture and an exaggerated natriuresis during recumbency. To date, intrarenal sodium handling in these patients has not been studied using lithium clearance and fractional excretion techniques during recumbency and orthostatism.

        Methods: Ten patients with preascitic (Child-Pugh A) liver cirrhosis and 10 healthy subjects underwent the following measurements during recumbency and then after four hours of standing: (a) active renin and aldosterone plasma levels; and (b) renal clearance of creatinine, sodium, potassium, and lithium (an index of fluid delivery to the loop of Henle).

        Results: Unlike the control group, in the upright posture patients had significantly lower values of lithium clearance and fractional excretion compared with recumbency (21.6 (8.6) v 30.5 (10.2) ml/min (p<0.03) and 12.8 (4.4)% v 20.8 (4.9)% (p<0.01), respectively). Our patients showed maintenance of the glomerular-tubular balance—that is, the correlation between creatinine clearance and proximal tubular reabsorption of fluid—during both recumbency and in the upright posture (r=0.96, p<0.001; r=0.97, p<0.001, respectively). In contrast, patients displayed tubuloglomerular feedback only in the supine position. This was demonstrated by the observation of a negative correlation between lithium fractional excretion (a measure of the fractional delivery of sodium to the distal nephron) and filtered sodium load only in recumbency (r=−0.73; p< 0.03) and not during standing (r=0.22; p> 0.05).

        Conclusions: This study suggests that both the reduction in fluid and sodium delivery to the distal nephron and loss of tubuloglomerular feedback (the mechanism increasing glomerular filtration rate when the distal tubule is reached by a reduced sodium load) contribute towards the tendency to sodium retention in compensated cirrhosis during prolonged upright posture.

      
	cirrhosis
	sodium retention
	lithium clearance
	upright posture
	ascites

	AR, active renin
	CCr, creatinine clearance
	CK, potassium clearance
	CLi, lithium clearance
	CNa, sodium clearance
	DD, distal fluid delivery
	DDNa, distal sodium delivery
	DRNa, distal sodium reabsorption
	DFRNa, distal fractional sodium reabsorption
	FEK, fractional potassium excretion, FELi, fractional lithium excretion
	FENa, fractional sodium excretion
	FlNa, filtered sodium load
	GFR, glomerular filtration rate
	P-Cr, plasma creatinine concentration
	P-K, plasma potassium concentration
	P-Li, plasma lithium concentration
	P-Na, plasma sodium concentration
	PFR, proximal tubular reabsorption of fluid
	PTRNa, proximal tubular reabsorption of sodium
	U-Cr, urinary creatinine concentration
	U-K, urinary potassium concentration
	U-Li, urinary lithium concentration
	U-Na, urinary sodium concentration
	UNaV, urinary sodium excretion




  


  
  



  
      
  
  
    


  



  


  
  



  
      
  
  
    https://doi.org/10.1136/gut.51.5.736

  


  
  



  
        Statistics from Altmetric.com

    
  
  
    
  


  
  



  
      
  
  
    


  


  
  



  
        Request Permissions

    
  
  
    If you wish to reuse any or all of this article please use the link below which will take you to the Copyright Clearance Center’s RightsLink service. You will be able to get a quick price and instant permission to reuse the content in many different ways.

  


  
  



  
        

    
  
  
    
  


  
  



  
      
  
  
    	cirrhosis
	sodium retention
	lithium clearance
	upright posture
	ascites

	AR, active renin
	CCr, creatinine clearance
	CK, potassium clearance
	CLi, lithium clearance
	CNa, sodium clearance
	DD, distal fluid delivery
	DDNa, distal sodium delivery
	DRNa, distal sodium reabsorption
	DFRNa, distal fractional sodium reabsorption
	FEK, fractional potassium excretion, FELi, fractional lithium excretion
	FENa, fractional sodium excretion
	FlNa, filtered sodium load
	GFR, glomerular filtration rate
	P-Cr, plasma creatinine concentration
	P-K, plasma potassium concentration
	P-Li, plasma lithium concentration
	P-Na, plasma sodium concentration
	PFR, proximal tubular reabsorption of fluid
	PTRNa, proximal tubular reabsorption of sodium
	U-Cr, urinary creatinine concentration
	U-K, urinary potassium concentration
	U-Li, urinary lithium concentration
	U-Na, urinary sodium concentration
	UNaV, urinary sodium excretion



View Full Text
  


  
  



  
      
  
  
    Footnotes
	
        This study was presented in part at the 1999 Annual Meeting of the American Association for the Study of Liver Disease (AASLD), Dallas, Texas, USA, November 1999; at the 1999 Annual United European Gastroenterology Week (UEGW), Rome, Italy, November 1999; at the 2000 Annual Meeting of the Italian Association for the Study of the Liver (AISF), Rome, Italy, February 2000; and at the 35th Annual Meeting of the European Association for the Study of the Liver (EASL), Rotterdam, the Netherlands, May 2000.

      




  


  
  



  
        Linked Articles

    
  
  
    	Digest

Ian Forgacs


Gut 2002; 51 617-617   Published Online First:  01 Nov 2002. doi: 10.1136/gut.51.5.617-a 







  


  
  



  
        Read the full text or download the PDF:

    
  
  
    
  
    
  
    
    
      
        
  
      
  
  
      


  
  



      

    


    
      
        
  
      
  
  
    Subscribe  


  
  



      

    

    
    
      
        
  
      
  
  
    Log in   


  
  



  
      
  
  
    
  
    
  
      
  
  
    Log in via Institution
Log in via OpenAthens
Log in via BSG  


  
  



  
      
  
  
    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?




  


  
  



  



  


  
  



      

    

  
  
   
  
    



  


  
  



  





  


  
  



  
        Read the full text or download the PDF:

    
  
  
    
  
    
  
    
    
      
        
  
      
  
  
      


  
  



      

    


    
      
        
  
      
  
  
    Subscribe  


  
  



      

    

    
    
      
        
  
      
  
  
    Log in   


  
  



  
      
  
  
    
  
    
  
      
  
  
    Log in via Institution
Log in via OpenAthens
Log in via BSG  


  
  



  
      
  
  
    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 Society of Gastroenterology]

  


  
  



  



  



  

      

    

  
    
    
      
          
    

    
  
    
  	Content	Latest
	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 paper
	Editorial policies
	Open Access at BMJ
	BMJ Author Hub


	Help	Contact us
	Reprints
	Permissions
	Advertising
	Feedback form





  



  

      
            
        
            
    

    
  
    
  
    
  
      
  
  
    	 RSS
	 Twitter
	 Facebook
	 Blog
	 Soundcloud
	 YouTube

  


  
  



  



  



  

        
      

          

  
      
    
      
    

    
      
        	Website Terms & Conditions
	Privacy & Cookies
	Contact BMJ


        
        Cookie Settings
        
        Online ISSN: 1468-3288Print ISSN: 0017-5749

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

      

    

  
      
    
        
    

    
  
    
  
    
  
      
  
  
    


  



  


  
  



  



  



  

    

  

  
  


