
    
    

    
    

    

    
    
    
      
    
    seminars in thrombosis and hemostasis


    
    
    
    



    

      

  
    	
          
            DE
          
        
	
          EN
        
	
        
          Home
        
      
	
        Products
        	
            
              Journals
            
          
	
            
              Books
            
          
	
            
              Book Series
            
          


        

      
	
        Service
        	
            
              Library Service
            
          


        

      
	
        Help
      
	
        
          Contact
        
      
	
        
          Portal
        
      


  

  
    
    
      
        Seminars in Thrombosis and Hemostasis
      
    

    

  
    
    
      
        
          Full-text search
        

      

      	Full-text search
	Author Search
	Title Search
	DOI Search
	Metadata Search


    

    
    
    
    
  




  

  
    


  



  	
	
	
	
	
	
        
          Journal
        
        	
                Aims and Scope
              
	
                Editorial Board
              
	
                STH Women Article Collection
              
	
                About Women in Medicine
              
	
                German National License
              


      
	
        
          Authors
        
        	
                Instructions for Authors
              


      
	
          
            Subscription
          
          	
                  Subscription Information & Contacts
                
	
                  Institutional Licensing
                


        
	
        
        
        
          
        
          
            Eberhard F. Mammen Awards
            
          
        
          
        
          
        
          
        
          
        
          
        
          
        
        	
                Most Popular Article Award Winners
              
	
                Young Investigator Award Winners
              
	
                Award Terms and Conditions
              


      
	
        
        
        
          
        
          
            Social Media
            
          
        
          
        
          
        
        	
                X
              


      





    	
        
        
        
        
        
        
          
          
            
              Not Logged In
            
             
              Login
            
            
              	
                  
                    
                      
                      
                      
                      
                        Username or e-mail address: 
                        
                      

                      
                        Password:
                        
                      

                      
                        
                      

                      Forgot Access Data?
                      
                        Register Now
                      
                      
                        OpenAthens/Shibboleth Login
                      
                    

                  
                


            

          
        
        

        

      
	
        
        
          Shopping Cart
        
        









        
        
      


  

  
    
      
    

    
    
      
    
    
    
    
    
    
    
    
    
      
        
          
        

      
    
  




      

      

      
        




  



  

  
    
    
      [image: ]
      
    

    
    
      
        
          
          
          
          
            Year (Archive)
            
              
                
                  2021
                

              

              	
                      
                      
                      
                      
                        2024
                      
                    
	
                      
                      
                      
                      
                        2023
                      
                    
	
                      
                      
                      
                      
                        2022
                      
                    
	
                      
                      
                      
                      
                        2021
                      
                    
	
                      
                      
                      
                      
                        2020
                      
                    
	
                      
                      
                      
                      
                        2019
                      
                    
	
                      
                      
                      
                      
                        2018
                      
                    
	
                      
                      
                      
                      
                        2017
                      
                    
	
                      
                      
                      
                      
                        2016
                      
                    
	
                      
                      
                      
                      
                        2015
                      
                    
	
                      
                      
                      
                      
                        2014
                      
                    
	
                      
                      
                      
                      
                        2013
                      
                    
	
                      
                      
                      
                      
                        2012
                      
                    
	
                      
                      
                      
                      
                        2011
                      
                    
	
                      
                      
                      
                      
                        2010
                      
                    
	
                      
                      
                      
                      
                        2009
                      
                    
	
                      
                      
                      
                      
                        2008
                      
                    
	
                      
                      
                      
                      
                        2007
                      
                    
	
                      
                      
                      
                      
                        2006
                      
                    
	
                      
                      
                      
                      
                        2005
                      
                    
	
                      
                      
                      
                      
                        2004
                      
                    
	
                      
                      
                      
                      
                        2003
                      
                    
	
                      
                      
                      
                      
                        2002
                      
                    
	
                      
                      
                      
                      
                        2001
                      
                    
	
                      
                      
                      
                      
                        2000
                      
                    
	
                      
                      
                      
                      
                        1999
                      
                    
	
                      
                      
                      
                      
                        1998
                      
                    
	
                      
                      
                      
                      
                        1997
                      
                    
	
                      
                      
                      
                      
                        1996
                      
                    
	
                      
                      
                      
                      
                        1995
                      
                    
	
                      
                      
                      
                      
                        1994
                      
                    
	
                      
                      
                      
                      
                        1993
                      
                    
	
                      
                      
                      
                      
                        1992
                      
                    
	
                      
                      
                      
                      
                        1991
                      
                    
	
                      
                      
                      
                      
                        1990
                      
                    
	
                      
                      
                      
                      
                        1989
                      
                    
	
                      
                      
                      
                      
                        1988
                      
                    
	
                      
                      
                      
                      
                        1987
                      
                    
	
                      
                      
                      
                      
                        1986
                      
                    
	
                      
                      
                      
                      
                        1985
                      
                    
	
                      
                      
                      
                      
                        1984
                      
                    
	
                      
                      
                      
                      
                        1983
                      
                    
	
                      
                      
                      
                      
                        1982
                      
                    
	
                      
                      
                      
                      
                        1981
                      
                    
	
                      
                      
                      
                      
                        1980
                      
                    
	
                      
                      
                      
                      
                        1979
                      
                    
	
                      
                      
                      
                      
                        1978
                      
                    
	
                      
                      
                      
                      
                        1977
                      
                    
	
                      
                      
                      
                      
                        1976
                      
                    
	
                      
                      
                      
                      
                        1975
                      
                    
	
                      
                      
                      
                      
                        1974
                      
                    


            

          

          
          
          
            Issues
            

          

        


        	
                Table of Contents
              
	
            
              
                Current Issue
              
            
          
	
              
                Free Sample Issue (01/2024)
              
            


      
    

    
    
      

  
  
    
      
      
    
    
      
        
        
      

    
  



    
    
    

    

    

    
        
      
        
      
        
      
        
      
        
      
        
      
        
      
        
      
        
      
        
      
    
      
    
      
        
      
    
      
        
          
            
              Related Journals
            

            
              	
                      
                        

                        
                          International Journal of Angiology
                        

                      
                    
	
                      
                        

                        
                          The Thoracic and Cardiovascular Surgeon
                        

                      
                    
	
                      
                        

                        
                          Thrombosis and Haemostasis
                        

                      
                    
	
                      
                        

                        
                          TH Open
                        

                      
                    
	
                      
                        

                        
                          Hämostaseologie
                        

                      
                    


            

          

        
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
  

    
  

  
  
  






  
  

  
    

  
  
    
      
      
    
    
      
      
    
  



    


  

    

    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    
      
    

    
    
    

    
      
        
          Subscribe to RSS

          Please copy the URL and add it into your RSS Feed Reader.

          
          https://www.thieme-connect.de/rss/thieme/en/10.1055-s-00000077.xml
        

      

    

    

    

    
      
        [bookmark: saveLink]
      
    

    
      
        
      

      
        
      

      
        
          Share / Bookmark

          Facebook
          X
          Linkedin
          Weibo
        

      

    

    

    

    
      
          
              
          
      
    

    

    

    
      
        
        
          
          
          
        
      
    
  


  
    
      
        
          
            
              Download PDF
            
          
        
      

      
        
          
            
          
        
      

    

  

  

  
  
    
  
  




    
    
Semin Thromb Hemost 2021; 47(07): 890-891
DOI: 10.1055/s-0040-1722294


Letter to the Editor



Potential Clues to the Pathogenesis of Acquired Hemophilia


Jecko Thachil


1
           
        Department of Haematology, Manchester University Hospitals, Manchester, United Kingdom



› Author Affiliations


      › Further Information



	
Abstract

	
Full Text

	
References




 

[image: SFX Search]

 Buy Article Permissions and Reprints



[image: ]


There have been several recent reports of the development of acquired hemophilia in patients who received alemtuzumab treatment for multiple sclerosis.[1]
        [2]
        [3]
        [4]
        [5]
        [6]
        [7] This monoclonal antibody is increasingly noted to be associated with secondary autoimmune disorders since its approval for use in multiple sclerosis a decade ago.[8] Common autoimmune disorders developing after alemtuzumab therapy are thyroid diseases and immune thrombocytopenia (ITP).[8] With the addition of acquired hemophilia to this list, it may be useful to examine whether this unusual complication may shed some light on the pathogenesis of acquired hemophilia.

Autoimmune disorders such as acquired hemophilia are characterized by the development of antibodies to self-antigens. Naturally occurring factor VIII (FVIII) antibodies are observed in individuals without hemophilia. Hu et al investigated 90 blood donors and identified a positive response for CD4+ T cells to FVIII and synthetic peptides containing FVIII domain sequences with men and older individuals having stronger responses (males and older individuals are more likely to develop acquired hemophilia).[9] Similarly, CD4+ T cells from 11 patients with congenital hemophilia or acquired hemophilia responded to exogenous FVIII but the response was for longer periods compared with individuals without hemophilia.[10]
      

Another interesting aspect worth examining is the role of regulatory T-cells. Although healthy individuals may have antibodies to FVIII, equilibrium exists between antibodies to self-antigens and regulatory T cells, which protect healthy individuals from getting autoimmune disorders.[11] This balance is upset in older individuals, in particular those in whom the tolerance may fail and lead to an autoimmune condition like acquired hemophilia.[11]
        [12] In the context of alemtuzumab use, the role of regulatory T cells has recently been described in an elegant model which involves both T-cells and B-cells.[12] Alemtuzumab depletes the T-cells as part of its mechanism of action. Following the administration of this T cell suppressant, there is a lag for the development of autoimmunity which is the time taken for the T cell number to regenerate.[12] During this period, there is a surge of hyperreactive, antibody-producing B cells which can generate autoantibodies that are not cleared by the (reduced/regenerating) regulatory T cells.[12] It may be noted here that a combination of regenerated T-cells and hyperreactive B cells is required for the generation of autoimmunity. This “double-hit” model may account for the rarity of autoimmune disorders with alemtuzumab use and also the peak incidence 2 to 3 years after alemtuzumab administration.[12]
      

How can the above model explain some of the therapeutic findings with acquired hemophilia? Spontaneous remission of acquired hemophilia has been observed in some patients that may be due to restoration of the T cell imbalance, as has been noted in other autoimmune conditions such as ITP.[13] The above model would also support the “usefulness” of rituximab as a therapeutic agent since antibody production by hyperreactive B cells would be blocked by this B-cell-depleting drug. Timing of this therapy may, however, be crucial since early use is likely to have better outcomes. Based on a small number of acquired hemophilia patients, Aggarwal and colleagues found promising results with rituximab use in patients with high antibody titers and went on to recommend rituximab as the first-line therapy in combination with corticosteroids.[14] Although randomized controlled trials have not been undertaken, some other studies have identified better outcomes if rituximab is administered at an early stage of the disease.[15]
      

In summary, case reports linking acquired hemophilia development following alemtuzumab use stimulate interest in examining regulatory T cells' role in its pathophysiology. Some of the attractive approaches in this setting, which certainly require clinical confirmation in large studies, are the early use of rituximab, and measurement of regulatory T cells and B cell load to predict relapse.





[bookmark: info]
Publication History

Article published online:
01 March 2021



© 2021. Thieme. All rights reserved.

Thieme Medical Publishers, Inc.
333 Seventh Avenue, 18th Floor, New York, NY 10001, USA




 

[bookmark: ]

[bookmark: N10C00]
	
References


	
[bookmark: JR02869-1]1 
          
            van der Zwan M, 
          
          
            Leebeek FWG, 
          
          
            Sandberg Y, 
          
          
            Kruip MJHA, 
          
          
            Hesselink DA. 
          
        Acquired haemophilia A after alemtuzumab therapy. Haemophilia 2020; 26 (06) e337-e339 





PubMedGoogle Scholar





	
[bookmark: JR02869-2]2 
          
            Comini-Frota ER, 
          
          
            Campos APF, 
          
          
            Neto APG, 
          
          
            Christo PP. 
          
        Acquired hemophilia A and other autoimmune diseases after alemtuzumab therapy for multiple sclerosis: a report of two cases. Mult Scler Relat Disord 2020; 44: 102181 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR02869-3]3 
          
            Brink HS, 
          
          
            Moll W, 
          
          
            Sandberg Y. 
          
        Acquired haemophilia A after alemtuzumab treatment of multiple sclerosis. Br J Haematol 2020; 190 (01) 13 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR02869-4]4 
          
            Massey J, 
          
          
            Barnett Y, 
          
          
            Curnow J, 
          
          
            Sutton I. 
          
        B cell depletion therapy resulting in sustained remission of severe autoimmune complications following alemtuzumab treatment of multiple sclerosis. Mult Scler Relat Disord 2019; 35: 100-103 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR02869-5]5 
          
            Pisa M, 
          
          
            Della Valle P, 
          
          
            Coluccia A. 
          
          et al. 
        Acquired haemophilia A as a secondary autoimmune disease after alemtuzumab treatment in multiple sclerosis: a case report. Mult Scler Relat Disord 2019; 27: 403-405 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR02869-6]6 
          
            Madeley J, 
          
          
            Hodges G, 
          
          
            Birchley A. 
          
        Development of acquired haemophilia A in a patient treated with alemtuzumab for multiple sclerosis. BMJ Case Rep 2018; 2018: bcr2018226588 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR02869-7]7 
          
            McCaughan G, 
          
          
            Massey J, 
          
          
            Sutton I, 
          
          
            Curnow J. 
          
        Acquired haemophilia A complicating alemtuzumab therapy for multiple sclerosis. BMJ Case Rep 2017; 2017: bcr2017223016 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR02869-8]8 
          
            Devonshire V, 
          
          
            Phillips R, 
          
          
            Wass H, 
          
          
            Da Roza G, 
          
          
            Senior P. 
          
        Monitoring and management of autoimmunity in multiple sclerosis patients treated with alemtuzumab: practical recommendations. J Neurol 2018; 265 (11) 2494-2505 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR02869-9]9 
          
            Hu GL, 
          
          
            Okita DK, 
          
          
            Diethelm-Okita BM, 
          
          
            Conti-Fine BM. 
          
        Recognition of coagulation factor VIII by CD4+ T cells of healthy humans. J Thromb Haemost 2003; 1 (10) 2159-2166 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR02869-10]10 
          
            Reding MT, 
          
          
            Wu H, 
          
          
            Krampf M. 
          
          et al. 
        Sensitization of CD4+ T cells to coagulation factor VIII: response in congenital and acquired hemophilia patients and in healthy subjects. Thromb Haemost 2000; 84 (04) 643-652 





Article in Thieme ConnectPubMedGoogle Scholar





	
[bookmark: JR02869-11]11 
          
            Varthaman A, 
          
          
            Lacroix-Desmazes S. 
          
        Pathogenic immune response to therapeutic factor VIII: exacerbated response or failed induction of tolerance?. Haematologica 2019; 104 (02) 236-244 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR02869-12]12 
          
            Baker D, 
          
          
            Herrod SS, 
          
          
            Alvarez-Gonzalez C, 
          
          
            Giovannoni G, 
          
          
            Schmierer K. 
          
        Interpreting lymphocyte reconstitution data from the pivotal phase 3 trials of alemtuzumab. JAMA Neurol 2017; 74 (08) 961-969 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR02869-13]13 
          
            Nishimoto T, 
          
          
            Kuwana M. 
          
        CD4+CD25+Foxp3+ regulatory T cells in the pathophysiology of immune thrombocytopenia. Semin Hematol 2013; 50 (Suppl. 01) S43-S49 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR02869-14]14 
          
            Aggarwal A, 
          
          
            Grewal R, 
          
          
            Green RJ. 
          
          et al. 
        Rituximab for autoimmune haemophilia: a proposed treatment algorithm. Haemophilia 2005; 11 (01) 13-19 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR02869-15]15 
          
            Zaja F, 
          
          
            Vianelli N, 
          
          
            Battista M. 
          
          et al. 
        Earlier administration of rituximab allows higher rate of long-lasting response in adult patients with autoimmune thrombocytopenia. Exp Hematol 2006; 34 (05) 571-572 





CrossrefPubMedGoogle Scholar










 









    
  

  
    
      
        


      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

  
    
      ©  Georg Thieme Verlag KG | 
      
      
        Imprint |
        Privacy policy statement |
      
      Smartphone Version
      

      
        Your Current IP Address: 54.165.238.209
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  