







    Skip to main content




    
        
        Thank you for visiting nature.com. You are using a browser version with limited support for CSS. To obtain
            the best experience, we recommend you use a more up to date browser (or turn off compatibility mode in
            Internet Explorer). In the meantime, to ensure continued support, we are displaying the site without styles
            and JavaScript.


    




    

    
            

            
                
                    Advertisement

                    
        
            
    
        
            
                [image: Advertisement]
        

    


        
    
                

            
        

    
        
            
                
                    
                    
                    
                        
                        
                            
                                
                                [image: Nature Reviews Nephrology]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	nature reviews nephrology

	review articles

	
                                    article


    
        
        
            
            
                
                    	Review Article
	Published: 18 December 2012



                    Cardiorenal syndrome: pathophysiology and potential targets for clinical management

                    	Parta Hatamizadeh1, 
	Gregg C. Fonarow2, 
	Matthew J. Budoff3, 
	Sirous Darabian3, 
	Csaba P. Kovesdy4 & 
	â€¦
	Kamyar Kalantar-Zadeh5,6Â 

Show authors

                    

                    
                        
    Nature Reviews Nephrology

                        volumeÂ 9,Â pages 99â€“111 (2013)Cite this article
                    

                    
        
            	
                        5058 Accesses

                    
	
                        133 Citations

                    
	
                            8 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
                
    
    

    
    

                
            


        
            Abstract
Combined dysfunction of the heart and the kidneys, which can be associated with haemodynamic impairment, is classically referred to as cardiorenal syndrome (CRS). Cardiac pump failure with resulting volume retention by the kidneys, once thought to be the major pathophysiologic mechanism of CRS, is now considered to be only a part of a much more complicated phenomenon. Multiple body systems may contribute to the development of this pathologic constellation in an interconnected network of events. These events include heart failure (systolic or diastolic), atherosclerosis and endothelial cell dysfunction, uraemia and kidney failure, neurohormonal dysregulation, anaemia and iron disorders, mineral metabolic derangements including fibroblast growth factor 23, phosphorus and vitamin D disorders, and inflammatory pathways that may lead to malnutritionâ€“inflammationâ€“cachexia complex and proteinâ€“energy wasting. Hence, a pathophysiologically and clinically relevant classification of CRS based on the above components would be prudent. With the existing medical knowledge, it is almost impossible to identify where the process has started in any given patient. Rather, the events involved are closely interrelated, so that once the process starts at a particular point, other pathways of the network are potentially activated. Current therapies for CRS as well as ongoing studies are mostly focused on haemodynamic adjustments. The timely targeting of different components of this complex network, which may eventually lead to haemodynamic and vascular compromise and cause refractoriness to conventional treatments, seems necessary. Future studies should focus on interventions targeting these components.


Key Points

                	
                  The so-called cardiorenal syndrome is a complex phenomenon involving multiple organ systems; traditional understanding of the mechanisms involved forms only a small part of the big picture

                
	
                  Any overt or covert involvement of heart or kidney can affect the other organ and usually by the time of clinical manifestation, multiple components of the interconnected network of events are involved

                
	
                  It is not usually practically possible to specify whether kidney or heart was the initiator of the events

                
	
                  Besides haemodynamic interactions, many other components are involved in the pathophysiology of cardiorenal syndrome; these components can be potential targets for management

                
	
                  Most studies, particularly major clinical trials, have targeted and are still focusing on the 'haemodynamic' mechanisms of cardiorenal syndrome; future studies need to concentrate further on the other elements of this complex pathophysiology
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                    Figure 1: Putative pathophysiologic connections in cardiorenal syndrome.[image: ]
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