







    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: 05 September 2016



                    Persisting positron emission tomography lesion activity and Mycobacterium tuberculosis mRNA after tuberculosis cure

                    	Stephanus T Malherbe1,2, 
	Shubhada Shenai3, 
	Katharina Ronacher1,2, 
	Andre G Loxton1,2, 
	Gregory Dolganov4, 
	Magdalena Kriel1,2, 
	Tran Van4, 
	Ray Y Chen5, 
	James Warwick6,7, 
	Laura E Via5,8, 
	Taeksun Song9, 
	Myungsun Lee9, 
	Gary Schoolnik4, 
	Gerard Tromp1,2, 
	David Alland3, 
	Clifton E Barry III1,2,5,8, 
	Jill Winter10, 
	Gerhard Walzl 
            ORCID: orcid.org/0000-0003-2487-125X1,2, 
	the Catalysis TB–Biomarker Consortium, 
	Lance Lucas1,2, 
	Gian van der Spuy1,2, 
	Kim Stanley1,2, 
	Lani Thiart1,2, 
	Bronwyn Smith1,2, 
	Nelita Du Plessis1,2, 
	Caroline G G Beltran1,2, 
	Elizna Maasdorp1,2, 
	Annare Ellmann6,7, 
	Hongjo Choi9, 
	Joonsung Joh11, 
	Lori E Dodd12, 
	Brian Allwood13, 
	Coenie Koegelenberg13, 
	Morné Vorster13 & 
	…
	Stephanie Griffith-Richards14 

Show authors

                    

                    
                        
    Nature Medicine

                        volume 22, pages 1094–1100 (2016)Cite this article
                    

                    
        
            	
                        5936 Accesses

                    
	
                        192 Citations

                    
	
                            122 Altmetric

                        
	
                    Metrics details

                


        

    
                    
                

                
    
        Subjects

        	Biomarkers
	Tuberculosis


    


                
    
    
        
            
                
                    
                        
                    
                
            
            
                
                    A Corrigendum to this article was published on 07 December 2017

                
            
        

    
        
            
                
                    
                        
                    
                
            
            
                
                    A Corrigendum to this article was published on 07 April 2017

                
            
        

    

    
        
            
                
                    
                        
                    
                
            
            This article has been updated

        

    
    

                
            


        
            Abstract
The absence of a gold standard to determine when antibiotics induce a sterilizing cure has confounded the development of new approaches to treat pulmonary tuberculosis (PTB). We detected positron emission tomography and computerized tomography (PET–CT) imaging response patterns consistent with active disease, along with the presence of Mycobacterium tuberculosis (MTB) mRNA in sputum and bronchoalveolar lavage samples, in a substantial proportion of adult, HIV-negative patients with PTB after a standard 6-month treatment plus 1 year follow-up, including patients with a durable cure and others who later developed recurrent disease. The presence of MTB mRNA in the context of nonresolving and intensifying lesions on PET–CT images might indicate ongoing transcription, suggesting that even apparently curative treatment for PTB may not eradicate all of the MTB bacteria in most patients. This suggests an important complementary role for the immune response in maintaining a disease-free state. Sterilizing drugs or host-directed therapies, and better treatment response markers, are probably needed for the successful development of improved and shortened PTB-treatment strategies.
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                    Figure 1: Flow chart of study design.[image: ]


Figure 2: Representative Dx, M1 and M6 PET–CT images for cured patients after 6 months of standard treatment.[image: ]


Figure 3: Clinical outcome and associated PET–CT findings.[image: ]


Figure 4: Representative Dx, M6 and EOT + 1y PET–CT images for patients after 6 months of standard treatment.[image: ]


Figure 5: Transformed (arcsinh) principal component one of mRNA transcript PCR data, demonstrating separation by detectable MTB mRNA as captured in PC1.[image: ]
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	10 November 2017
In the version of this article initially published, two authors in the Catalysis TB–Biomarker Consortium were incorrectly identified as Lani Theart and Coenie Kogelenberg. The authors’ names are Lani Thiart and Coenie Koegelenberg. Also, in Figure 3c, the three patients who initiated TB retreatment after EOT + 1y had ‘mixed’ response patterns at EOT + 1y, as is written in the text, and not ‘resolved’ response patterns, as is shown in the original version of the figure. The errors have been corrected in the HTML and PDF versions of the article.


	19 October 2016
In the version of this article initially published, one of the authors of the Catalysis TB–Biomarker Consortium was incorrectly identified as Nelita Burger. The author's name is Nelita Du Plessis. The error has been corrected in the HTML and PDF versions of the article.
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