







    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 January 2011



                    A multistage tuberculosis vaccine that confers efficient protection before and after exposure

                    	Claus Aagaard1Â na1, 
	Truc Hoang1Â na1, 
	Jes Dietrich1, 
	Pere-Joan Cardona2, 
	Angelo Izzo3, 
	Gregory Dolganov4, 
	Gary K Schoolnik4, 
	Joseph P Cassidy5, 
	Rolf Billeskov1 & 
	â€¦
	Peter Andersen1Â 

Show authors

                    

                    
                        
    Nature Medicine

                        volumeÂ 17,Â pages 189â€“194 (2011)Cite this article
                    

                    
        
            	
                        6496 Accesses

                    
	
                        422 Citations

                    
	
                            33 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Immunization
	Tuberculosis
	Vaccines


    


                
    
    

    
    

                
            


        
            Abstract
All tuberculosis vaccines currently in clinical trials are designed as prophylactic vaccines based on early expressed antigens. We have developed a multistage vaccination strategy in which the early antigens Ag85B and 6-kDa early secretory antigenic target (ESAT-6) are combined with the latency-associated protein Rv2660c (H56 vaccine). In CB6F1 mice we show that Rv2660c is stably expressed in late stages of infection despite an overall reduced transcription. The H56 vaccine promotes a T cell response against all protein components that is characterized by a high proportion of polyfunctional CD4+ T cells. In three different preâ€�exposure mouse models, H56 confers protective immunity characterized by a more efficient containment of late-stage infection than the Ag85B-ESAT6 vaccine (H1) and BCG. In two mouse models of latent tuberculosis, we show that H56 vaccination after exposure is able to control reactivation and significantly lower the bacterial load compared to adjuvant control mice.
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                    Figure 1: Immunogenicity and protective efficacy of H56 and its components.[image: ]


Figure 2: Immune responses and vaccine efficacy of H56 compared to H1.[image: ]


Figure 3: Evaluation of H56 as a BCG booster.[image: ]


Figure 4: Vaccination with H56 after exposure.[image: ]
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