





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Treatment with β3 adrenergic agonists reverses impaired cardiac myocyte Na+ export and improves severely decompensated heart failure– a clinical application of an experimental finding
  
      Natasha AS Fry, Chia-Chi Liu, Alvaro Garcia, Elisha J Hamilton, Keyvan Karimi Galougahi, Yeon Jae Kim, Jacqueline L Harris, Gregory IC Nelson, David W Whalley, Henning Bundgaard, Helge H Rasmussen

  
      doi: https://doi.org/10.1101/804245 

  
  
  

Natasha AS Fry 
1North Shore Heart Research Group, Kolling Medical Research Institute, University of Sydney, Australia
MD, PhD
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Chia-Chi Liu 
2University of Sydney, Sydney, Australia
PhD
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Alvaro Garcia 
3University of Technology Sydney, Sydney, Australia
PhD
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Elisha J Hamilton 
1North Shore Heart Research Group, Kolling Medical Research Institute, University of Sydney, Australia
PhD
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Keyvan Karimi Galougahi 
2University of Sydney, Sydney, Australia
MD, PhD
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Yeon Jae Kim 
1North Shore Heart Research Group, Kolling Medical Research Institute, University of Sydney, Australia
2University of Sydney, Sydney, Australia
BMedSci (Hons)
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Jacqueline L Harris 
4North Shore Private Hospital, Sydney, Australia
MD
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Gregory IC Nelson 
2University of Sydney, Sydney, Australia
4North Shore Private Hospital, Sydney, Australia
5Department of Cardiology, Royal North Shore Hospital, Sydney, Australia
MD
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


David W Whalley 
2University of Sydney, Sydney, Australia
4North Shore Private Hospital, Sydney, Australia
5Department of Cardiology, Royal North Shore Hospital, Sydney, Australia
MD, PhD
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Henning Bundgaard 
6Department of Cardiology, The Heart Centre, Rigshospitalet, University of Copenhagen, Copenhagen, Denmark.
MD, PhD, DMSc
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Helge H Rasmussen 
1North Shore Heart Research Group, Kolling Medical Research Institute, University of Sydney, Australia
2University of Sydney, Sydney, Australia
4North Shore Private Hospital, Sydney, Australia
5Department of Cardiology, Royal North Shore Hospital, Sydney, Australia
MD, DMSc
	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
helge.rasmussen@sydney.edu.au




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Background Raised intracellular Na+ impairs cardiac contractility in severe heart failure (HF). β3 adrenoceptor (β3 AR) agonists activate cardiomyocyte Na+-K+ pump-mediated Na+ export. Treatment with a selective β3 AR agonist in patients with severely reduced left ventricular ejection fraction (LVEF) and stable HF improves LVEF. We examined effects of β3 AR agonists on Na+-K+ pump function in experimental severe HF characterized by organ congestion and, in parallel, the clinical response in human treatment-refractory worsening chronic HF (WCHF).

Methods The circumflex coronary artery was ligated in rabbits to induce HF. Treatment with β3 AR agonists was started 2 weeks later and effects on congestive signs were assessed, including ascites and the primary outcome, lung: body weight ratio. Na+-K+ pump current was measured in voltage-clamped myocytes from non-infarcted myocardium. The β3 AR agonist mirabegron was prescribed off-label to patients hospitalized with advanced HF (stage D) that was refractory to maximally tolerated guideline-directed treatment and intravenous furosemide, with or without inotropes, as assessed by ≥2 cardiologists.

Results Rabbits developed severe HF with markedly increased lung:body weight ratio and ascites. Na+-K+ pump current was decreased in myocytes from rabbits with HF. β3 AR agonists eliminated pump inhibition, significantly reduced lung:body weight ratio and prevalence of ascites. Mirabegron was given to 9 patients aged 74 ± 7 years (mean ± SD) with advanced HF. LVEF was 26 ± 5%. Signs and symptoms improved within 1-2 days of treatment. Mirabegron was well-tolerated and improvement of ≥1 NYHA Class maintained by all early after discharge. One patient died from HF at 16 months, 4 died from other causes at 2 – 30 months and 4 remain alive at 30 ± 5 months with NYHA Class II symptoms.

Conclusion Treatment with β3 AR agonist in a pre-clinical model of severe HF can reverse Na+-K+ pump inhibition and improve organ congestion implicating pump inhibition as a reversible myocardial dysfunction that is a useful treatment target. The changed in-hospital clinical trajectory and a more favourable post-discharge course than expected in advanced HF, suggests efficacy of β3 AR agonist shown in the animal model might translate into efficacy in advanced human HF.
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