







    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: 09 July 2018



                    Somatic mutations precede acute myeloid leukemia years before diagnosis

                    	Pinkal Desai1Â na1, 
	Nuria Mencia-Trinchant1Â na1, 
	Oleksandr Savenkov2, 
	Michael S. Simon3, 
	Gloria Cheang4, 
	Sangmin Lee1, 
	Michael Samuel1, 
	Ellen K. Ritchie1, 
	Monica L. GuzmanÂ 
            ORCID: orcid.org/0000-0002-9262-82461, 
	Karla V. Ballman2, 
	Gail J. Roboz1Â na2 & 
	â€¦
	Duane C. Hassane1,5,6Â na2Â 

Show authors

                    

                    
                        
    Nature Medicine

                        volumeÂ 24,Â pages 1015â€“1023 (2018)Cite this article
                    

                    
        
            	
                        21k Accesses

                    
	
                        390 Citations

                    
	
                            189 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Acute myeloid leukaemia
	Cancer epidemiology
	Cancer genomics


    


                
    
    

    
    

                
            


        
            Abstract
The pattern of somatic mutations observed at diagnosis of acute myeloid leukemia (AML) has been well-characterized. However, the premalignant mutational landscape of AML and its impact on risk and time to diagnosis is unknown. Here we identified 212 women from the Womenâ€™s Health Initiative who were healthy at study baseline, but eventually developed AML during follow-up (median time: 9.6â€‰years). Deep sequencing was performed on peripheral blood DNA of these cases and compared to age-matched controls that did not develop AML. We discovered that mutations in IDH1, IDH2, TP53, DNMT3A, TET2 and spliceosome genes significantly increased the odds of developing AML. All subjects with TP53 mutations (nâ€‰=â€‰21 out of 21 patients) and IDH1 and IDH2 (nâ€‰=â€‰15 out of 15 patients) mutations eventually developed AML in our study. The presence of detectable mutations years before diagnosis suggests that there is a period of latency that precedes AML during which early detection, monitoring and interventional studies should be considered.
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                    Fig. 1: Spectrum of mutations seen at baseline years prior to the diagnosis of AML alongside matched controls.[image: ]


Fig. 2: Multivariable analysis of the risk to develop AML associated with the presence of mutated genes.[image: ]


Fig. 3: Time to AML diagnosis is influenced by mutation status.[image: ]


Fig. 4: Mutations pose AML risk irrespective of the variant allele fraction.[image: ]


Fig. 5: Clonal evolution towards AML in selected patients.[image: ]
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