







    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 Medicine]
                            
                        
                    
                    

                    
                    	
                            
                                View all journals
                            
                        
	
                            
                                Search
                            
                        
	
                            
                                Log in
                            
                        


                

            

        

        
            
                
                    
                        	
                                    
                                        Explore content
                                    
                                
	
                                    
                                        About the journal
                                    
                                
	
                                        
                                            Publish with us
                                        
                                    
	
                                    
                                        Subscribe
                                    
                                


                        	
                                    
                                        Sign up for alerts
                                    
                                
	
                                    
                                            RSS feed
                                    
                                


                    

                

            

        
    


    
    
        
            
                	nature



	nature medicine

	articles

	
                                    article


    
        
        
            
            
                
                    	Article
	Published: 23 April 2018



                    Mechanisms and clinical activity of an EGFR and HER2 exon 20–selective kinase inhibitor in non–small cell lung cancer

                    	Jacqulyne P. Robichaux1, 
	Yasir Y. Elamin1, 
	Zhi Tan2, 
	Brett W. Carter3, 
	Shuxing Zhang2, 
	Shengwu Liu4, 
	Shuai Li4, 
	Ting Chen4, 
	Alissa Poteete1, 
	Adriana Estrada-Bernal5, 
	Anh T. Le5, 
	Anna Truini6, 
	Monique B. Nilsson1, 
	Huiying Sun1, 
	Emily Roarty1, 
	Sarah B. Goldberg6,7, 
	Julie R. Brahmer8, 
	Mehmet Altan1, 
	Charles Lu1, 
	Vassiliki Papadimitrakopoulou1, 
	Katerina Politi6,7,9, 
	Robert C. Doebele5, 
	Kwok-Kin Wong10 & 
	…
	John V. Heymach1 

Show authors

                    

                    
                        
    Nature Medicine

                        volume 24, pages 638–646 (2018)Cite this article
                    

                    
        
            	
                        20k Accesses

                    
	
                        303 Citations

                    
	
                            91 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Non-small-cell lung cancer
	Translational research


    


                
    
    

    
    

                
            


        
            Abstract
Although most activating mutations of epidermal growth factor receptor (EGFR)-mutant non–small cell lung cancers (NSCLCs) are sensitive to available EGFR tyrosine kinase inhibitors (TKIs), a subset with alterations in exon 20 of EGFR and HER2 are intrinsically resistant and lack an effective therapy. We used in silico, in vitro, and in vivo testing to model structural alterations induced by exon 20 mutations and to identify effective inhibitors. 3D modeling indicated alterations restricted the size of the drug-binding pocket, limiting the binding of large, rigid inhibitors. We found that poziotinib, owing to its small size and flexibility, can circumvent these steric changes and is a potent inhibitor of the most common EGFR and HER2 exon 20 mutants. Poziotinib demonstrated greater activity than approved EGFR TKIs in vitro and in patient-derived xenograft models of EGFR or HER2 exon 20 mutant NSCLC and in genetically engineered mouse models of NSCLC. In a phase 2 trial, the first 11 patients with NSCLC with EGFR exon 20 mutations receiving poziotinib had a confirmed objective response rate of 64%. These data identify poziotinib as a potent, clinically active inhibitor of EGFR and HER2 exon 20 mutations and illuminate the molecular features of TKIs that may circumvent steric changes induced by these mutations.
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                    Fig. 1: Exon 20 insertion mutations induce de novo resistance to covalent and noncovalent TKIs.[image: ]


Fig. 2: Poziotinib potently inhibits EGFR and HER2 exon 20 insertion mutants.[image: ]


Fig. 3: Poziotinib reduces tumor burden in mouse models bearing EGFR or HER2 exon 20 insertion mutants.[image: ]


Fig. 4: Poziotinib inhibits EGFR exon 20 insertion mutants in patients with NSCLC.[image: ]
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