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            Abstract
Chimeric antigen receptor (CAR) T cells targeting CD19 mediate potent effects in relapsed and/or refractory preâ€“B cell acute lymphoblastic leukemia (B-ALL), but antigen loss is a frequent cause of resistance to CD19-targeted immunotherapy. CD22 is also expressed in most cases of B-ALL and is usually retained following CD19 loss. We report results from a phase 1 trial testing a new CD22-targeted CAR (CD22-CAR) in 21 children and adults, including 17 who were previously treated with CD19-directed immunotherapy. Dose-dependent antileukemic activity was observed, with complete remission obtained in 73% (11/15) of patients receiving â‰¥1 Ã— 106 CD22-CAR T cells per kg body weight, including 5 of 5 patients with CD19dim or CD19âˆ’ B-ALL. Median remission duration was 6 months. Relapses were associated with diminished CD22 site density that likely permitted CD22+ cell escape from killing by CD22-CAR T cells. These results are the first to establish the clinical activity of a CD22-CAR in B-ALL, including leukemia resistant to anti-CD19 immunotherapy, demonstrating potency against B-ALL comparable to that of CD19-CAR at biologically active doses. Our results also highlight the critical role played by antigen density in regulating CAR function.




            
                
                    

    
        
            
                
                Access through your institution
            
        

        
            
                
                    Buy or subscribe
                
            

        
    



                
            


            
                
                    
                

            

            
                
                
                
                
                    
                        This is a preview of subscription content, access via your institution

                    

                    
                

                

                Access options

                


                
                    
                        
                            

    
        
            
                
                Access through your institution
            
        

        
    



                        

                        

    
        
        

        
        
            
                
                Access through your institution
            
        

        
            
                Change institution
            
        

        
        
            
                Buy or subscribe
            
        

        
    



                    
                

                
    
    Access Nature and 54 other Nature Portfolio journals
Get Nature+, our best-value online-access subscription
$29.99 /Â 30Â days
cancel any time

Learn more


Subscribe to this journal
Receive 12 print issues and online access
$209.00 per year
only $17.42 per issue

Learn more


Rent or buy this article
Prices vary by article type
from$1.95
to$39.95
Learn more


Prices may be subject to local taxes which are calculated during checkout



  

    
    
        
    Additional access options:

    	
            Log in
        
	
            Learn about institutional subscriptions
        
	
            Read our FAQs
        
	
            Contact customer support
        



    

                
                    Figure 1: Expansion of the CD22-CAR T cells infused following lymphodepleting chemotherapy.[image: ]


Figure 2: CD22-CAR T cells induce remission in patients with relapsed and refractory pre-B-ALL, including ALL resistant to CD19-CAR T cells.[image: ]


Figure 3: Changes in CD22 cell-surface expression in a subset of patients following CD22-CAR T cell infusion.[image: ]


Figure 4: CD22 site density limits CD22-CAR functionality.[image: ]


Figure 5: Whole-exome and RNA-seq profiling of CD22 in primary patient samples and a PDX model that recurred in the presence of CD22-CAR immunotherapeutic immune pressure.[image: ]


Figure 6: The CD22â€“CD19-bispecific CAR demonstrates in vitro and in vivo activity against CD19âˆ’CD22+ or CD19+CD22âˆ’ ALL.[image: ]
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