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		Abstract

		Background: Six cycles of R-CHOP (rituximab, cyclophosphamide, doxorubicin, vincristine and prednisolone) or R-CHOP-like chemotherapy are the standard treatment for aggressive B-cell non-Hodgkin's lymphoma. We hypothesized that four cycles of CHOP plus six applications of rituximab (4x R-CHOP+2xR) are non-inferior to six cycles of R-CHOP in a population with favorable prognosis.     

Methods: We randomized patients 18 to 60 years of age, stage I-II disease, normal serum lactate dehydrogenase concentration, good ECOG performance status 0-1, without bulky disease (maximal tumor diameter  <7.5 cm) to receive 6x R-CHOP or 4x R-CHOP+2xR. The primary endpoint was progression-free survival after three years.

Findings: After a median follow-up of 66 months, 3-years progression-free survival of patients with 4x R-CHOP+2xR was 96% (95% confidence interval [CI]: 94%; 99%), which was 3% (95% CI (one-sided): 0%; 6%) better than 6x R-CHOP, demonstrating the non-inferiority of 4x R-CHOP+2xR.  Survival after 3 years was 99% (95% CI: 98% - 100%) with 4x R-CHOP+2xR versus 98% (95% CI: 96% - 99%) with 6x R-CHOP. Relapse rates were 4% (95% CI: 2% -7%) in the 4x R-CHOP+2xR group versus 5% (95% CI: 3% - 8%) in the 6x R-CHOP group, respectively.

Interpretation: In young patients with aggressive B-cell non-Hodgkin's lymphoma and favorable prognosis outcome after 4 cycles of R-CHOP is non-inferior compared to 6 cycles of R-CHOP, with relevant reduction of toxicity. Thus, chemotherapy can be reduced without compromising outcome in this population.

Trial Registration: ClinicalTrials.gov number, NCT00278421.

Funding Statement: It was coordinated by the German Study Group for high-grade Non-Hodgkin Lymphoma (DSHNHL) and funded by a German non-profit foundation, the “Deutsche Krebshilfe” (German Cancer Aid), reference number 106369.
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Tübingen, 72074
Germany

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Ulrich Keller

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				Rechts der Isar Hospital 

			

			
			
				
				
				
					Germany

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Christian Schmidt

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				Munich University Hospital 

			

			
			
				
				
				
					Germany

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Lorenz Trümper

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				University of Goettingen (Göttingen) 

			

			
			
				
				
				
					Platz der Gottinger Sieben 3
Gottingen, D-37073
Germany

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Rolf Mahlberg

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				Hospital Motherhouse of the Borromäerinnen 

			

			
			
				
				
				
					Germany

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Reinhard Marks

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				University of Freiburg - Medical Center 

			

			
			
				
				
				
					Breisacher Str. 64
Freiburg, 79106
Germany

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Heinz-Gert Hoeffkes

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				Klinikum-Fulda gAG 

			

			
			
				
				
				
					Germany

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Bernd  Metzner

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				University of Oldenburg 

			

			
			
				
				
				
					Ammerländer Heerstraße 114-118
Oldenburg, D-26111
Germany

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Judith Dierlamm

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				University of Hamburg - University Medical Center Hamburg-Eppendorf 

			

			
			
				
				
				
					Martinistrasse 52
Hamburg, D - 20246
Germany

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Norbert  Frickhofen

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				Dr. Horst-Schmidt-Klinik 

			

			
			
				
				
				
					Wiesbaden
Germany

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Mathias Hänel

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				Küchwald Hospital Chemnitz 

			

			
			
				
				
				
					Germany

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Andreas Neubauer

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				University Hospital Marburg 

			

			
			
				
				
				
					Germany

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Michael Kneba

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				Schleswig-Holstein University - University Hospital Center 

			

			
			
				
				
				
					Kiel
Germany

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Francesco Merli

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				Hematology AUSL-IRCCS Reggio Emilia 

			

			
			
				
				
				
					Italy

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Alessandra Tucci

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				Hematology ASST Spedali Civili Brescia 

			

			
			
				
				
				
					Italy

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Peter de Nully Brown

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				University of Copenhagen - Rigshospitalet 

			

			
			
				
				
				
					Copenhagen
Denmark

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Massimo Federico

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				Università degli studi di Modena e Reggio Emilia (UNIMORE) 

			

			
			
				
				
				
					Viale A. Allegri 9
Modena, Modena 42121
Italy

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Eva Lengfelder

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				University Hospital Mannheim 

			

			
			
				
				
				
					Germany

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Alice di Rocco

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				Sapienza University of Rome 

			

			
			
				
				
				
					Piazzale Aldo Moro, 5
Rome, 00185
Italy

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Ralf Trappe

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				Evang. Diakonie-Krankenhaus 

			

			
			
				
				
				
					Germany

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Andreas Rosenwald

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				University of Wuerzburg -  Institute of Pathology 

			

			
			
				
				
				
					Law Faculty
Domerschulstraße 16
Würzburg, Bavaria D-97070
Germany

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Christian Berdel

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				Saarland University - Medical School 

			

			
			
				
				
				
					Germany

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Martin Maisenhölder

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				University Hospital of North Norway 

			

			
			
				
				
				
					Tromsø
Norway

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Ofer Shpilberg

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				Tel Aviv University - Rabin Medical Center 

			

			
			
				
				
				
					Tikva
Israel

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Josif Amam

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				Saarland University - Department of Internal Medicine 1 

			

			
			
				
				
				
					Germany

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Konstantinos Christofyllakis

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				Saarland University - Department of Internal Medicine 1 

			

			
			
				
				
				
					Germany

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Frank Hartmann

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				Saarland University - Department of Internal Medicine 1 

			

			
			
				
				
				
					Germany

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Niels Murawski

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				Saarland University - Department of Internal Medicine 1 

			

			
			
				
				
				
					Germany

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Stephan Stilgenbauer

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				Saarland University - Department of Internal Medicine 1 

			

			
			
				
				
				
					Germany

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Norbert Schmitz

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				Asklepios Klinik St. Georg 

			

			
			
				
				
				
					Germany

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Bettina Altmann

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				University of Leipzig 

			

			
			
				
				
				
					Marschnerstrasse 31
D-04109 Leipzig, 04109
Germany

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Markus Loeffler

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				University of Leipzig 

			

			
			
				
				
				
					Marschnerstrasse 31
D-04109 Leipzig, 04109
Germany

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						Michael Pfreundschuh

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				Saarland University - Department of Internal Medicine 1 

			

			
			
				
				
				
					Germany

				

				
			

			

		

		
	

	

	
	

		

		

		
		
		

		
		
			
				
					
						FLYER Trial  Investigators

					
			
		

		
		
		
		

		
		
			
				
			

			
				
				
					
				
					
					
					
				
			

			
				
				
				


				Independent 

			

			
			
				
				
			

			

		

		
	

	





	

	

	
	
		
	

	

	
	




				
				
				









	
	    












    
    






    
    







    









    
        
        
        
            
            

            

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    [image: PDF icon]Download This Paper
                    
                
            

        
    
        
    

            
            
                

                

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Open PDF in Browser
                    
                
            

        
    
        
    
            
        

    




















	














	
	    







 



	




	







	







































				
					
						

						
						Please enable JavaScript to view the comments powered by Disqus.

					

				

				

				
					
						

						
						

						

						
						

					
				

			


			
				
					
						
						
	










	
	    














	
	    














	
	    







	
		Click here to go to TheLancet.com

		
			

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Go to TheLancet.com
                    
                
            

        
    
        
    
		

	



					

				
				
					
					


	












	
	
	








	
		
			Paper statistics

		

	


	
		
		 
			
				Downloads

				       47

			

		
		
		
			Abstract Views

			    1,150

		

		
		
	


	

	
		
			
				       53 References
		

	



	
		PlumX Metrics

		
			
		

		
			
		

	





				


				
				
					
					
						
					

					
						
					

					
						
					

					
						
					

					
						
							
								
									
										Preprints with The Lancet Specialties
									

									
										
											All Journals (16812)
										
											Allergy & Immunology (1063)
										
											Anaesthesia & Analgesia (51)
										
											Cardiology & Vascular Medicine (1167)
										
											Child & Adoloscence Health (1321)
										
											Critical Care (577)
										
											Dermatology (104)
										
											Digital Health (826)
										
											Endocrinology (963)
										
											Gastroenterology (986)
										
											Genetics & Genomics (2205)
										
											Geriatrics (204)
										
											Global Health (1326)
										
											Haematology (651)
										
											Infectious Diseases (5606)
										
											Nephrology (340)
										
											Neurology (1488)
										
											Nutrition (495)
										
											Obstetrics & Gynaecology (775)
										
											Oncology (3356)
										
											Ophthalmology (231)
										
											Otolaryngology (113)
										
											Planetary Health (261)
										
											Primary Care (853)
										
											Psychiatry (1095)
										
											Public Health (3555)
										
											Radiology & Medical Imaging (454)
										
											Respiratory Medicine (713)
										
											Rheumatology & Orthopaedics (612)
										
											Surgery (398)
										
											Urology (97)
										
									

								

							
						

					

				
				
					

    
        
            Related eJournals

        	
                    Preprints with The Lancet

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Preprints with The Lancet

                                
                                    Subscribe to this free journal for more curated articles on this topic
                                

                                
                                    
                                        FOLLOWERS

                                              262

                                    

                                    
                                        PAPERS

                                           16,812

                                    

                                

                                
                            

                        

                    

                
	
                    Oncology eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Oncology eJournal

                                
                                    Subscribe to this fee journal for more curated articles on this topic
                                

                                
                                    
                                        FOLLOWERS

                                               51

                                    

                                    
                                        PAPERS

                                            5,787

                                    

                                

                                
                            

                        

                    

                


            

            
                
                

                	
                    Hematology eJournal

                    
                        
                        

    

    

    

    

    

    


        
            

    

    

    

    

    

    


        
            
                
                    Follow
                    
                
            

        
    
        
    

                        

                        
                            

                            
                            
                                Hematology eJournal

                                
                                    Subscribe to this fee journal for more curated articles on this topic
                                

                                
                                    
                                        FOLLOWERS

                                               38

                                    

                                    
                                        PAPERS

                                            1,091

                                    

                                

                                
                            

                        

                    

                



                
            

            
        
        
        
                 
        
        

    


				


				
					
					

















				

			

		


		
				
					Feedback
					
				

			

			


	
		
		Feedback to SSRN

		
			
				
					Feedback
					 (required)
				
				
			

			
				
					Email
					 (required)
				
				
			

			
				Submit
				
			
		

		

		If you need immediate assistance, call 877-SSRNHelp (877 777 6435) in the United States, or +1 212 448 2500 outside of the United States, 8:30AM to 6:00PM U.S. Eastern, Monday - Friday.

	







	

	
	
		
		

	




	
	





  
  

	
	
		
	


	
	
		
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	
		
			
				
			
			
		
	


	
	
	






		
		









	






	
		
			
			
				SSRN Quick Links 

					SSRN Solutions
	Research Paper Series
	Conference Papers
	Partners in Publishing
	Jobs & Announcements
	Special Topic Hubs


			

			
				SSRN Rankings 

					Top Papers
	Top Authors
	Top Organizations


			

			
				About SSRN 

					Network Directors
	Announcements
	Contact us
	FAQs


			

			
		

			
	
	


		
			
				
			

			
				
					Copyright
					Terms and Conditions
					Privacy Policy
				

				
					All content on this site: Copyright © 2023 Elsevier Inc., its licensors, and contributors. All rights are reserved, including those for text and data mining, AI training, and similar technologies. For all open access content, the Creative Commons licensing terms apply.

					We use cookies to help provide and enhance our service and tailor content.

					To learn more, visit
					Cookie Settings.
					
						
							
							This page was processed by aws-apollo-l100 in   0.455 seconds 
						
					
					

				

			

			
				
			

		

	









	
		
		
		
		


    
        
        
        

        
        
                
                
                    
                
            
    

    

    


		






    























    




    








	


		[image:  ]

		
		
		
		
		
		
		
		
		
		
	
