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Abstract


Targeting CD3 antigens on human T lymphocytes with monoclonal antibodies has been shown to reduce the rate of decline of C-peptides in recent-onset type 1 diabetes mellitus patients. However, effective doses are associated with infusion reactions typical of “cytokine release syndrome” and appear to be dose-limiting when administered as short-duration infusions. A possible alternative approach, which may reduce the rate of T cell activation and consequent systemic cytokine release, is to inject subcutaneously. We investigated single- and repeat-dose subcutaneous administration of the anti-CD3 monoclonal antibody otelixizumab in small cohorts of patients with type 1 diabetes. Transient reductions in free or unbound CD3 antigen on CD4+ and CD8+ cells and absolute lymphocyte count were observed in the blood of these patients during treatment, consistent with the known mechanism of action of otelixizumab and other anti-CD3 monoclonal antibodies. This was despite the very low systemic exposure of antibodies measured during the same time period. With the exception of sporadic headaches, other symptoms associated with cytokine release syndrome, such as fever, nausea, vomiting, myalgia, and arthralgia, were absent in treated patients. However, treatment-related injection site reactions were consistently observed. The reactions were erythematous and their sizes were dose-dependent; in some cases, reactions persisted for up to 2 weeks following the start of treatment. While patients responded well to topical corticosteroid treatment and prophylaxis reduced the intensity of injection site reactions, the reactions were considered dose-limiting and higher doses were not investigated.





[bookmark: N10C92]
Key words

cytokine release - 
safety - 
pharmacokinetics - 
pharmacodynamics - 
anti-CD3





[bookmark: N11B60]
Supplementary Material


	
Supplementary Material











 

[bookmark: ]

[bookmark: N11B77]
	
References


	
[bookmark: R07-2015-0270-Dia-0001]1 Keymeulen B, Vandemeulebroucke E, Ziegler AG et al. Insulin needs after CD3-antibody therapy in new-onset type 1 diabetes. N Engl J Med 2005; 352: 2598-2608 





CrossrefPubMedGoogle Scholar





	
[bookmark: R07-2015-0270-Dia-0002]2 You S, Candon S, Kuhn C et al. CD3 antibodies as unique tools to restore self-tolerance in established autoimmunity: their mode of action and clinical application in type 1 diabetes. In: Alt FW. (ed.) Advances in immunology: immunopathogenesis of type 1 diabetes mellitus. Vol.  100.  London: Academic Press; 2008: 13-37 





CrossrefGoogle Scholar





	
[bookmark: R07-2015-0270-Dia-0003]3 Keymeulen B, Walter M, Mathieu C et al. Four-year metabolic outcome of a randomised controlled CD3-antibody trial in recent-onset type 1 diabetic patients depends on their age and baseline residual beta cell mass. Diabetologia 2010; 53: 614-623 





CrossrefPubMedGoogle Scholar





	
[bookmark: R07-2015-0270-Dia-0004]4 Aronson R, Gottlieb P, Christiansen JS et al. DEFEND Investigator Group. Low-dose otelixizumab anti-CD3 monoclonal antibody DEFEND-1 study: results of the randomized phase III study in recent-onset human type 1 diabetes. Diabetes Care 2014; 37: 2746-2754 





CrossrefPubMedGoogle Scholar





	
[bookmark: R07-2015-0270-Dia-0005]5 Ambery P, Donner PW, Biswas N et al. Efficacy and safety of low-dose otelixizumab anti-CD3 monoclonal antibody in preserving C-peptide secretion in adolescent type 1 diabetes: DEFEND-2, a randomized, placebo-controlled, double-blind, multi-centre study. Diabet Med 2013; 31: 399-402 





PubMedGoogle Scholar





	
[bookmark: R07-2015-0270-Dia-0006]6 Richter W, Bhansali SG, Morris ME. Mechanistic determinants of biotherapeutics absorption following SC administration. AAPS J 2012; 17: 559-570 





PubMedGoogle Scholar





	
[bookmark: R07-2015-0270-Dia-0007]7 Osterborg A, Fassas AS, Anagnostopoulos A et al. Humanized CD52 monoclonal antibody Campath-1H as first-line treatment in chronic lymphocytic leukaemia. Br J Haematol 1996; 93: 151-153 





CrossrefPubMedGoogle Scholar





	
[bookmark: R07-2015-0270-Dia-0008]8 Lundin J, Kimby E, Bjorkholm M et al. Phase II trial of subcutaneous anti-CD52 monoclonal antibody alemtuzumab (Campath-1H) as first-line treatment for patients with B-cell chronic lymphocytic leukemia (B-CLL). Blood 2002; 100: 768-773 





CrossrefPubMedGoogle Scholar





	
[bookmark: R07-2015-0270-Dia-0009]9 Hale G, Rebello P, Brettman LR et al. Blood concentrations of alemtuzumab and antiglobulin responses in patients with chronic lymphocytic leukemia following intravenous or subcutaneous routes of administration. Blood 2004; 104: 948-955 





CrossrefPubMedGoogle Scholar





	
[bookmark: R07-2015-0270-Dia-0010]10 Rosenzweig M, Rosenthal CA, Torres VM et al. Development of a quantitative assay to measure EBV viral load in patients with autoimmune type 1 diabetes and healthy subjects. J Virol Methods 2010; 164: 111-115 





CrossrefPubMedGoogle Scholar










 

	
Supplementary Material





	
Supplementary Material











    
  

  
    
      
        

      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

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

      
        Your Current IP Address: 34.239.227.49
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  