







    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 Rheumatology]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	nature reviews rheumatology

	review articles

	
                                    article


    
        
        
            
            
                
                    	Review Article
	Published: 22 November 2016



                    New insights into the immunopathogenesis of systemic lupus erythematosus

                    	George C. Tsokos1, 
	Mindy S. Lo2, 
	Patricia Costa Reis3 & 
	â€¦
	Kathleen E. Sullivan4Â 

Show authors

                    

                    
                        
    Nature Reviews Rheumatology

                        volumeÂ 12,Â pages 716â€“730 (2016)Cite this article
                    

                    
        
            	
                        23k Accesses

                    
	
                        742 Citations

                    
	
                            35 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Immunosuppression
	Pathogenesis
	Systemic lupus erythematosus


    


                
    
    

    
    

                
            


        
            Key Points

                	
                  Our understanding of the pathogenesis of systemic lupus erythematosus (SLE) has changed rapidly over the past decade

                
	
                  Refinements in our understanding over the past 3 years have led to the potential for precision targeting of therapeutic strategies

                
	
                  Advances in epigenetic therapeutic agents and the manipulation of cells ex vivo have the potential to further improve patient care

                


              

Abstract
The aetiology of systemic lupus erythematosus (SLE) is multifactorial, and includes contributions from the environment, stochastic factors, and genetic susceptibility. Great gains have been made in understanding SLE through the use of genetic variant identification, mouse models, gene expression studies, and epigenetic analyses. Collectively, these studies support the concept that defective clearance of immune complexes and biological waste (such as apoptotic cells), neutrophil extracellular traps, nucleic acid sensing, lymphocyte signalling, and interferon production pathways are all central to loss of tolerance and tissue damage. Increased understanding of the pathogenesis of SLE is driving a renewed interest in targeted therapy, and researchers are now on the verge of developing targeted immunotherapy directed at treating either specific organ system involvement or specific subsets of patients with SLE. Accordingly, this Review places these insights within the context of our current understanding of the pathogenesis of SLE and highlights pathways that are ripe for therapeutic targeting.
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                    Figure 1: The current model of the pathogenesis of SLE.[image: ]


Figure 2: Cellular contributions to the development of SLE.[image: ]


Figure 3: Nucleic acid sensors in SLE.[image: ]


Figure 4: Cytokines implicated in SLE.[image: ]


Figure 5: Involvement of B cells in SLE.[image: ]
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