
CENTER FOR DRUG EVALUATION AND 
RESEARCH 

 
 
 

APPLICATION NUMBER: 
 

125377Orig1s000 
 
 

CLINICAL PHARMACOLOGY AND 
BIOPHARMACEUTICS REVIEW(S) 



    

 
 

 

 
  

 

 
 
 
  

 

  
 
  

 

  
        

 

    
         

  
          

 
    

  
    
    

  
  
  

  
  

   
   

  

(b) (4)



  

         

  

          

         

   

           

     

   

    

   

 

     

   

           

   

       

    

           

  



  
           

            
              
           

        

 
             

          

     
           

          
           

   

   

             
        
          

                

            
        

           
               

              
       

           
            

             
             

       

           
             

   

   
           

           
         

        

  

(b) (4)



(b) (4)

(b) (4)



       
                

            
            

         
         

            
      

          
         

            
         

            

               
         

           
           

 

         
        
          

           
           

         
        

       

  



   

    

  
 

  

  

 
 

 
  
  

    

  
  

  

    
   
 

 
     

       

  

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)



  

  

            
             

   

            
          

          

         
           

        

         

           
          

         
           

       

               
              

              
              
           

             
              

           
             

          
     

           
      

  

(b) (4)



           

         

          
             

          
            

              
      

   

            
     

            
    

  

(b) (4)

(b) (4)

Copyright Material 





            
      

    

             
         

         
        

          

        
             
 

             
     

           

           
             

                 
         

            

             
  

  

     
          

            
      

         
            

               

             
         

         
       
       

           
             

        

  

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4) (b) (4)



    

         
 

      

  

 
  

 
   

          

       

 

   
   
  
     

      
        

 
  

 
  

 
  

 

  
 

 
 

  

 

  
 

 

  

  

 

 

 

 

  



   

              
             

         
             

           
             

       

        
            

             
             
     

             
          

           
            
         

              
          

             
           

        

        

            
        

 

           
              

           

          
           

 

         

         

  



          

          
               

            

             
             
            

         
             
         

                
   

            
          

              
           
      

 

 
 
 
 

      

    
 

           
            

        

            
              

         

    



               

   
   
   
   
   
   
     

      

  

  

  

  
  

 

           
            

               
               
              

               
             

            
              

             

            

           
          
 
       

 

 

 

              

    

    

    

              
              

              
              

              
             

     

           
           

             
             

               
               

  



             

                
  

            
                
            

              
                

           
             

             
           

         

          
         

            
            

              
            
          

        
            

             
                
             

           
           

  



 

 
 

 

  
 

 
               

 

           
                

              
               

                

 
 

         

  

     

 

 

  
 

 
 

  
        

 

  

  
   

       

           
            

          
   

           
           

              

  



             
           

               
              

              
           

               

             
    

  
   

  
  

           
           

             
              

              

              
       

   

              
                
             

           
           

               
           

                
             

             
             
             
       

  



 
 
 
 

    

 
           
        

              
                 

        

                 
              

             
            

               
                 

                
             

     

               
              
             

              
            

            

             

 
  

    
  

   
  

 

  

               
           

  



                
              

           
        

             
             

             
            

           

            

                
            

            
             

 

         

              
             

               
               

               
           

           
          

            
              

  

            
     

      

 

 

  





             
               

             

                  
                 

               
               

          

         
             

                 
               

                
                 
             

            
             

            
      

               
      

   

   

 
   

  

   

 

 
                

        

            
              

   
            

                  
              

              
               

  

(b) (4)

(b) (4)



            
         

   

            
           

               
              

            
              

           
               

              
     

           
  

       

        

       
                

            
            

       

             
        

              

             
          

           
           

        

       

  



           
          

            
     

       
            

              

            
         

              
 

               
           

                 

          
           

               

               
              

         

               
                
            

   

  

 

 
 

 

       
          

  
            

  



             
                

     

   

 
 

 
 

 
 

   

            

    
                

          

  



          
                  
            

            
               

            
     

             
         

            
               

           
           

              
               
            

               
            

            
               

            
            

  

            
          

        
        

  

          
       

             
 

          
           

           
           

           

          
          

  



         
           

       

  

             
              
              
  

 

 

 

 

 

 

 

 

     

 
           

  
            
             

           

 

             
              

               
         

  



 

 

  
     

 

 

  

           

 

               
           

         

  

               
           

            
           

            
           

          

  



 

 

 

 

 

 

  
  

  

 
  

 

   

 

   
  

   

 

           
  

            
          

 

       

       

     

 

 

 

   
  

    

 

   
   

 
            

             

        

    

  



            
             

             
              
              

              
         

               

           
            

               
          

   
     

 

 

 

 

 

  
  

           
  

               
               
       

 

 

 

   
 

 

 

 

 
 

  



           
  

               
                 
       

 

 

  

 

 

 

    
  

 

 

 

 

 

 

 

 
  

    

 

    
   

             
   

            

            
          

       
          

           
           

          
           

                
           

            
         

            

          

            
             

  



             
             

            
  

            
                

             
         

 

              
            

           

         
               

          
           

              
              
             

              
             

            

              
             

 

             

   
     

    
  

 
 
 

  

           
  

  

   

  



    

 
 

  
    

    

         
               

               
             

           
           

            
              

           

            
            

            
               

      

            
             

                
            
             

              
             

               

     
   

  
 

 
 
 
 

 
 

  

 
 

  
 

 
 

 

 

            
          

           

  



            
          

 

 

 

 

 

 

 

 

 
 

        

       

             
         

              
    

              
         
            

          

            
       

            
      

 

             
                

              
          

   

   



               
                
               

        

              
            

             
     

             
 

  

           
            
  

  

            

            
          

             
       

            

    

           

     

            

    

         

    

  



          

            
 

           

          
            

             

            

           

            
           

       

            
         

            
              

         

 

 

 

 

 

 

 

 

 

 
 

 

   

   
   

             
  

           
 

  



           
   

              
            

           
               
             

               
            

         
              

           
             

           

           
            

              
              

  

         
        

           

               
            

          
            

      

         
              

           
         

  

(b) (4)

(b) (4)

(b) (4)



               
      

    
  

   
    

   

  

            
       

         
                

               
    

              
            

              
             

          
           

  

(b) (4) (b) (4)

(b) (4) (b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)



(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4) (b) (4)

(b) (4)(b) (4)

(b) (4)

(b) (4)

(b) (4)



(b) (4) (b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4) (b) (4)



              
        

       

         

         
          
          

            
       

  
          

           

         

            
             

    
             
          

     

  

 

 

 

 

(b) (4)

(b) (4)

(b) (4)

(b) (4)



  

 

 

(b) (4)

 

 

 

(b) (4)

(b) (4)

(b) (4)



(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4) (b) (4)

(b) (4) (b) (4)



     
              
             

     

      

  

    

            
        

        

         
            

          
            

          
         

  
            

  
          

    
       
             

            
            

  

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)



    
            

             
              

            
          

          

        

  
          

            
            

  
           

             
                

             
   

               

  

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)



    
            

             
              

             
             

              
           

             

            
    

     

   
  

   

    
   

               
            

           

    
             

  

 

 

(b) (4)

(b) (4)

(b) (4)



(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

  

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) 
(4)

(b) (4) (b) (4)



   

           
       

  

(b) (4)



          
     

 
             

          
         
       

            
  

            
             
            

 

  

(b) (4)



          
         
        

            
    

  

         

  

            
   

  

            
   

 

           
             

            

              
          

         
            

          
         

          
              

            
    

           
           
               

        

           
            

            

  

(b) (4)



           
         
           

            

           
         
     

            
         

   

            
           

    

 

             
          

         
       

            

  

            
             
            

 

          
         
        
            

    

  

            
    

  

(b) (4)



 

 

   
  

 
 

 
 

 
 

 

 

 
  

   

 

           
             
            
           

           
            

         

             
            

            

             
          

           
       

   

     

             
            

    

  



             
   

   

   

 
  

  
 

   

   

 

          

                  
  

 

 
      

 
     

  

      

        

     

 
          

            

             
          
           

      

  





              
           

          
              

             
          

             
            

          
           

          
    

           
             

           
              

            
             

            
           

           
            
           
          

        
        

  





  

  
   

   
    

  



 

  
    
        

          

 
    

    

   
 

  
   

         

          

         

 

           

   

       
    

     
    

    

 

     
  

  

      
  

  

     
   
    

   

 

  
    

     

        
          

  

(b) (4)

(b) (4)



   

   

           

       

          
           
          

            
               
            

            
         

              
            

              
         
               

               
           

         
         

             
            

              
         

           
          

              
            

               
               

            
            

              
             

            
           

              
               
               

           
               

           
          

  



           
             

             
             

               
           

               
              

                
  

 

 
 

 

 
 

 
 
 
 

 

      

    
 

          
         

           

             
       

   
   
   
   
   
   

     
       

 

  

  

  

 

  



            

           
           

  
     

 

 

 

               

  

    

    

    

     

  

     
     

     

          
              
             

            

              
                

             
            

           
            

            
           

 

         
           

      

  



        

             
                

            
           

           
             

             
          

            
                

              
             
 

 

 
 

 
 

 

 
 
 
 

   

    

    
 

         
         

           

          
          

         
              

           

                 
             

                 
       

              
              

  



                
           

             

           
          

       
        
       

           
             

               
              
               

           
              

            
 

 
 

 

 

 
           

      

  



             

 
  

  

  

   
  

  

           
          

                  
                
              

           
         

 

   
          

          

            
             

            
            

           
               

             

          

    
           

             
         

  



         

              
          

               

           
            

         
             

             
                
               

           
     

 

 

 

 

 
 

 

               

 

  
 

            
            

             
           

            
            

  



(b) (4)



  
   

 

 
 
 

 

 

 

 

 

  
 

  
 

            
            

            
  

        

  

     

     

     

 

     

    

     

 

          
        

           
          

           
 

   



         

          

          
   

  

          
   

     

   

           
            

           
      

 

               
              

              
              
        

            
           

           
          

       

  

  

  

 

  

  

        

  



        
  

 

      
    

     
      

       
     

     

      

   
     

      

     
      
 
       

      

      

   
     

    

    
    

    

        
   

     

   

      
      

        
  

 

 

    

    

  

 

    

    

 

  

    

   

      

     
        

       
      

 

     

    

 

  

    

   

 

    

    

 

     

    

   

 

    
     

        

 
   

     
   
   

    
    

      
      

 

      
   
    

    

     
    

       

    

      
     
   
       

      

    
   

    

     

      
   

       
    

      
     
   
       

      
   
   

    
    

    
      

 

 

          

         
 

           
            

       

   



       
  

            

             
          

       

          

             
          

            
         

 
            

             
          

            
          

          
            

             
          

           

       
             

          
        

        
      

    
          

         

 

             
           

          
          

           
                 

             
         

  



            
        
      

 

           

             
                  

            
           

      

  

  
   
  

 

 

 

 

 
 

  
     

 
               

              
          

           

  

  

      

 

 
    

     
     

    
    

     

        

  



        

 
  

 

 
  

  

  

  

 

 
 

 
   

 
                

                
        

              

        

             
          

                
             

       

  



 

  
 

               
 

              
            

           
            

             

    

        

   

 
 

  
  

 

 

 

 

 

       

              

     

        
       

            
            
            
          

          
     

  



    

           
       

 

             
          

             
           

           
         

 

              

          
              

         

        
          
           

       

  



     

 

    
          

                

              
  

           
  

 

  

       

    

    
 

    

     
 

 

          

 

   

          
           

  

  



     

 

       

 

 

 

 

 

 

             

                
           

            
           

        
 

 

 

   

   

            

  



   
    

  

        

          
         

              
             

      
            

 
 

 

 
  

 

 

    
 

            

  



          
      

 

 

 

 

 

 
 

 

 

 

 

 

   

          

 

 
 

          
  

 
 

           
          

               
           

               
            

               
               

          
           

 

 
  

        
 

 

 
   
 

 

 

 

 

 
   

 

      

  

             
 

  



  

        

 

           
           

  
 

 

 

 

 

 

   

  

 

 

 

 

 

 

 

 

 

 
   

          
     

           
            

            
           

            

          

  



 

  

 
 

 

  

          
           

           
     

      

    
       

 

 

  
 

 

   
    

  

  



          
          
          

  

           
             

             
             

              
         

              
           

              
               

          

 

 

 

 

 

 

  

   

 

 

  
 

 
 

          
          
            

                

  



 

 

 

 

  
 

 

          
          
            

              
  

 

 

  

 

 

 

    
  

 

 

 

 

 

   

 

 

                      
    

   

          
      

  



 

 

 

 

 

 

 

  
   

          
          

             
              

    
         

             
            
             

           
                

               
           

         
           

           
               

             
                

               
            

       
           

           
          

          
            

              

  



 
 
 
 

 

         
         

          

          

  

      

     

     

           

           
              
            

               
           

               
             

           
             

              

  



 
 
  
  

   
            

 

         
         

          
           

          
     

  

      

      

     

         
              

               
                

               
           

           
             

              
               
             
              

 

  



  

  

   
 
 
 

 

        
          

        

  

     

     

     

            
             

               
               

          
                

           
           

             
             

         
      

  



          

  

   

     

     

     

   

     

     

     

   

     

     

     

          
             

             
         

            

   

  



     

        
 

  

   

  

 

 
  

  

    

  

   

  

  

    

    

   

   

   

  

  

  

  

            
 

               

           

  

        

  



 
  

  

 

 

 

 
       

  

  

  
 

 

  

 
 

    

 

 

  

 

 
    

 

 

 

      

         
  

    
    

    

           

         

  



         

          
          

        
           

            
                
     

 

 

  

 
  

      

       
    

   
  

  
   

    
   

   
  

  
 

   
    

  

  
 

 

  

  

       

 
  

 

 

        

 

 

  



             
                       

               
           

        

 
 

 
 
 
 

 

      

  

           

               
         

        

     
  

    
  

  

  

  
  

  
  

 

 

 

 

    

           

  



              
         

        
      

        

     
    

     
   

 

 

 
     

  

   
     

 
 

           

              
         

        
  

 

     
  

     
  

     
  

 

  

 

        
          

  



              
            

        
                     

     
  

     
  

     
  

  
  

  
 

          

 

 

 
 

 

 

    

                                   

                               
                                                                

   
   
   

  
 

  
 

 
 

           

       

            
         
            

    

  



 

      
    

 

 

  

 

   

  

        
         

   

   

       

  

   

             
                

               
            

     
          

             

             
              

    

  
   

   
  

             

               
           

  

(b) (4)



           
           

      

    
            

            
            

            
           

 

            

           
            

        

              
        
             

            
              

       

 
               

 
        
            

              
            

             
         

           
    

  
        

 
           

        
            

  



        
              

         
       

         
          

          
        

    

  
             

                
             

          
  

            
         

       
         
            

              
       

      

           
           

               
           

            
              

           
          

            
             

  



           
         

   
 

  

     

 

  

  
  
  

  
  

 
 

   

  
 
  

          

  

 

  
  

  
  

  
   

  

    

    

  
      

          
        

    
   

  
   

            
         

           

             
           

              
               
            

            

 

 
 

 

 

 
   

  

 

            
            

  

BEST AVAILABLE COPY

(b) (4)



           
          

               
           

     
   

        
          

           
             

         
                

      

 
        

 

              
           

     

 

          
            

       

 

 

 

      

            

             

           
           

            

  

 

           
               

  



            
 

 

           
 

       
              

             

        
       

   

               
            

             

            
               

            
             

                 
             

       

      

            
           
           

     

    

        
             

   

   

           
                 
               

  



  

  
  

 

   

 

 

  

 

   

 
  

 
 
 

 

             
               

             
            

       

            
     

            
  

 

         
            
         

  

 

 

             
 

 



        
           

         
         

               
   

           
          
        

          
             
           

           
           

         
          

 
            

           
             

           
     

       

   

   
 

   

     

 

  
 

  

  
     

 
 

  
  
  
  
  
  
  
  

       

          
                  

      

 

  

  

Best Available Copy



             
           

                 
             

           
           

          

     
 

  

  

  

  

  

 

 

 

     

          
        

 
             

 
               

               
           

             
              

           
            

              
              

          
                

             
         

  



               
                 

                
              

             
     

          
       

 

              
               

             
         
   
             

              
            

            
             
             
   

                 
            

             
    

           
           

         
               

              
             

            
  

             
             
              
    

             
               
                
               

             
    

           
         

  

(b) (6)



              
              

 
              

           
          

             
 

         
           

            
       

           
             

        

 

 
               

   

  



          

    

     

       

     

       

    

     

   

   

                 

        
             

          

             

 
      

           
       

 

     

            
      

              
        

  



          
      

 

 

  

  

 

 

    

            
           

    
         

   

  

    
   

 

 

  



         
  

  

  
  

 

             
   

    

            

                

         
  
  
   
 

 

       
                         

 

  



 

               
                

     

 

  

    

      

     

            
    

     

  

  
    

      

 

                
 

  



     

 

 

 

 

             

            

 

             
      

      

 

 

 

 

              
              
             

  



  
           
    

      

     

 

 

     
                  

  
 

   
  

 

 

             
              

            
     

 

          
                 

            
         

   

           

  



   

           
     

   
         

       
   

     
        

      
          

     
      

  
 

   
     
 
  

        
      

 
  

              
      

              
    

   
     

    
  

    

  



 
  

 
       

    

     
    

      
      

     
       

     
    
  

     

    

 
  

          
     

        
  

      
   

        
    

      
    

        

     
      
     

       

        
       

  

  



      
       

  

       
       

     
    

    
     
    

     
     
      

      

     
       

            
          

            
              
   

  



    
    

  

    

    

     

 

     
 

     

   
 

   
 

      

     
 

     

 

      

   
 

   

   

     

  



   
 

     

 

     
 

     
 

  



  
 

     
 

 

 
   

 
 

 
   

     

 
 

     
 

 

 
   

 
 

   

     

 
 

   
 

 

     
 

 

 
   

 
 

   
 

 

   

 
 

  
 

  

  



 

   
 

 

   
 

 
 

     

   
 

     

 
 

   
 

 
 

   

     

 
 

   
 

 
 

   
 

 

     

 
 

   
 

 
 

  

     

   
 
      

 

  



 

  
      

   

   
       

   

    

         
   

    
  

       

       

      
    

    
         

 

  

      
    

        
 

      

  
 

 
 

  
   

 

 

 

 

  
 
 

  
    

    
   

     
    

  

  

(b) (4)



 
 

  
 

 

      
   

  
  

  

 
 
  

  

   
   

        
 

     
  
    

 
     

   

 

  
 

 
 

  
 

 

    

        

 
     
       

       
 

      
 

       
 

           

    

  



       
       
         

    
       
         

       
      

       
      

       
   

     
        

      
      

 

      
      
    

          
         

      
   
       

       
         

   
       

      
 

      
        

      
        

       
 

       
  

              
       

  



                
 

            
          

       

            
              

    

       

          
            

        
             

           

            
 

 

             
               

           
             
             
           

          

  

 

  



s. REFERENCES

1. Egen JG, Kuhns MS, Allson JP. CTLA-4: New insights into its biological function
and use in tumor immunotherapy. Nat ImmunoL. 2002; 3: 611-618

l:1

l2l BLA l25377- Ipilimumab




