







    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 Gastroenterology & Hepatology]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	nature reviews gastroenterology & hepatology

	review articles

	
                                    article


    
        
        
            
            
                
                    	Review Article
	Published: 12 October 2016



                    NAFLD and diabetes mellitus

                    	Herbert Tilg1, 
	Alexander R. Moschen1 & 
	Michael Roden2,3,4Â 



                    

                    
                        
    Nature Reviews Gastroenterology & Hepatology

                        volumeÂ 14,Â pages 32â€“42 (2017)Cite this article
                    

                    
        
            	
                        21k Accesses

                    
	
                        640 Citations

                    
	
                            134 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Insulin signalling
	Metabolic syndrome
	Non-alcoholic fatty liver disease
	Non-alcoholic steatohepatitis
	Type 2 diabetes


    


                
    
    

    
    

                
            


        
            Key Points

                	
                  As a result of increased prevalence, NAFLD and type 2 diabetes mellitus (T2DM) are of increasing clinical relevance worldwide

                
	
                  The liver has a key role in the pathophysiology of T2DM, as this organ contributes substantially to the development of insulin resistance

                
	
                  Rates of NAFLD, NASH, liver cirrhosis and hepatocellular carcinoma in patients with T2DM are rapidly rising

                
	
                  Medications used in the treatment of T2DM are also effective in the therapy of NASH

                


              

Abstract
The liver constitutes a key organ in systemic metabolism, contributing substantially to the development of insulin resistance and type 2 diabetes mellitus (T2DM). The mechanisms underlying these processes are not entirely understood, but involve hepatic fat accumulation, alterations of energy metabolism and inflammatory signals derived from various cell types including immune cells. Lipotoxins, mitochondrial function, cytokines and adipocytokines have been proposed to play a major part in both NAFLD and T2DM. Patients with NAFLD are commonly insulin resistant. On the other hand, a large number of patients with T2DM develop NAFLD with its inflammatory complication, NASH. The high incidence of NASH in patients with T2DM leads to further complications, such as liver cirrhosis and hepatocellular carcinoma, which are increasingly recognized. Therapeutic concepts such as thiazolidinediones (glitazones) for treating T2DM also show some efficacy in the treatment of NASH. This Review will describe the multifaceted and complex interactions between the liver and T2DM.
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                    Figure 1: Pathophysiological aspects of insulin resistance in NAFLD: role of lipids and energy metabolism.[image: ]


Figure 2: Inflammatory pathways affecting hepatic insulin resistance.[image: ]


Figure 3: Clinical algorithms in the management of NASH and diabetes mellitus.[image: ]
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