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This memo conveys the Division’s recommendation to issue an Approval letter for 
Edarbi for hypertension. 

This application has been the subject of reviews of CMC (Shiromani and Jewell; 21 
December 2010, 20 January 2011), biopharmaceutics (Chen; 20 December 2010, 18 
January 2011), pharmacology/toxicology (Gatti and Link; 21 December 2011), clinical 
pharmacology (Menon-Andersen; 11 January 2011), and medical and statistics (Gordon 
and Lawrence; 16 December 2010, 3 January 2011). There is a comprehensive CDTL 
memo (Targum, 21 January 2011) with which I am largely in agreement. 

What dose or doses should be approved remains somewhat in doubt, but at least 40- 
and 80-mg tablets are approvable with a 24-month expiry. Dissolution specifications 
have been set (I am unclear whether the sponsor has agreed) for tablets of 20, 40, and 
80 mg. 

Azilsartan medoxomil is an ester (same as olmesartan), cleaved at absorption. 
Azilsartan is an angiotensin receptor antagonist, apparently devoid of other relevant 
receptor mediated activities at relevant exposures. 

In man, it is about 50% bioavailable, with no food effect. Exposure is dose-proportional. 
It is highly protein bound. Daily administration produces about 20% accumulation and 
a peak-trough ratio of about 5. It is thought to be primarily metabolized by 2C9, but 
exposure is not affected by the inhibitor fluconazole, nor does it affect exposure to 
tolbutamide (substrate). Moderate to severe renal impairment doubles exposure, 
clinically irrelevant. For no reason I see, the sponsor performed numerous other drug-
drug interaction studies, showing no significant interactions. 

The most comprehensive dose-response study incorporated doses of 5, 10, 20, 40, and 
80 mg. By cuff and ABPM, 5 mg seems less effective, but there is little to distinguish 
doses of 10 to 80 mg. In a meeting 21 January, the sponsor presented cross-study and 
pooled analyses suggesting that 80 mg has a 1- to 2-mmHg larger effect (systolic) than 
40 mg and maybe 3- to 4-mmHg larger effects than 20 mg. These analyses will probably 
be submitted by the sponsor in the next several weeks, and might influence the 
selection of dose or doses to be marketed. 

The safety database includes over 4800 subjects studied at doses of 20 mg or greater, 
with over 200 at 80 mg for more than a year. The safety profile is the benign one typical 
of an ARB. Withdrawal rates from controlled studies are all quite low. There is 
apparently a small, non-progressive, reversible, dose-related effect on serum creatinine. 
The medical review describes it in terms of proportion of x-fold increases, so when you 
add another agent that bumps up serum creatinine—chlorthalidone—the number of 
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outliers increases, but the effects remain pretty small and reversible. There is no excess 
of real renal adverse events. I initially cited this phenomenon as a rationale to approve 
40 mg and not 80 mg, but the effect seems fairly benign, the assay sensitivity is very 
high, and even a modest incremental effect on blood pressure probably has public 
health benefits. 

So I can envision possibly approving 80 mg, based on review of dose response across 
the entire program, or 40 mg (if one has any concerns about the creatinine signal), but 
not both, as the blood pressure difference is too small to be detectable in clinical use 
and having both would delay someone who needs a greater blood pressure effect from 
getting effective additional therapy. 

The review team has no consensus on whether 40 or 80 mg should be approved; it 
depends on how you interpret the creatinine data. There is, however, consensus that 
only one of these doses should be approved. 

Standard labeling recommends starting a lower dose of other ARBs when adding to a 
diuretic. This might be the only rationale for naming or developing a suitable second 
dose. Safe use of initial therapy with chlorthalidone with azilsartan 80 mg should be 
examined with the sponsor’s factorial study (needs review), so one can decide what to 
do with the general warning in this case. 

Blacks, subject of a separate study, appear to respond, but less well, to azilsartan 
monotherapy. I have not seen data on use in blacks on background diuretics. 

I and the rest of the review team find the application approvable. Selection of dose or 
doses is somewhat open, perhaps informed by the sponsor’s expected submission. 
Likely, various options can be equally well defended. 
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Conclusions 
There is a higher incidence rate of increased blood creatinine values in the subjects taking 
TAK-491 chlorthalidone combination compared to those taking TAK-491 HCTZ 
combination. There are no other safety conclusions that differ from the ones based on 
review of the ISS. 
 
Background 
The following safety information was added: 
- Phase 3 Open-Label Pool: The ISS Phase 3 Open-Label Pool comprised integrated data 
from 1 completed (491-016) and 2 ongoing (491-006 and 491-301) phase 3 open-label 
studies. 
-TAK-536 Program (under development in Japan): Updated SAE reports as of 01 June 
2010 from these supportive phase 3 studies (536- CCT-005, OCT-002, OCT-003, and 
OCT-006). 
-TAK-491CLD Program  TAK-491 is also 
being evaluated as a fixed-dose combination (FDC) product with chlorthalidone.  
 
Phase 3 open label pool 
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The following studies are 
included:

 
 
 
 
 
There were no new subjects added. However, the mean duration of exposure increased 
from a 215 days to 247 days.  The subjects who were treated for at least 48 weeks 
increased from 270 in the ISS to 482 in the update. 
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The subject disposition is shown below for the ISS as well as the update. 
 

The percent of discontinuations for any reason increased from 25 % in the ISS to 28% in 
the update. The reason that had the largest change was “lost to follow up.” 
Discontinuations for adverse events increased slightly. 
 
Adverse events reported by at least 2% of subjects are shown below. 
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The overall reporting rate increased from 63% in the ISS to 67% in the update. The 
events that increased by at least 1% include dizziness and urinary tract infection. 
 
Common adverse events by time interval are shown below. 
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Half of the adverse events were reported in the first three months of the study.  The 
reports for most adverse events tended to decreased with increasing length of study 
duration except for nasopharyngitis and influenza. 
 
There were no additional deaths reported in the open label pool.  There were 3 subjects 
(all taking 80 mg of TAK-491) with serious adverse events that were reported after the 
completion of the ISS: 47 year old female with anemia, 47 year old female with viral 
gastroenteritis, and 55 year old female with depression, psychotic disorder, post-
traumatic stress disorder. 
 
The discontinuation rate for adverse events was 9% for both the ISS and the safety 
update. There were 2 subjects who discontinued since the completion of the ISS: 59 year 
old female with chest pain that resolved and 41 year old male with hyperkalemia that also 
resolved. 
 
Serum creatinine elevations, shown in the table below, were similar in both the ISS and 
the safety update.   
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Overall, there is no change in the interpretation of the safety of TAK-491 with the 
addition of safety update data.  
 
TAK-491CLD PHASE 3 STUDIES 
TAK-491 is also being evaluated as a fixed dose product with chlorthalidone (TAK-
491CLD) in the ongoing clinical development program being conducted under  

 To date, TAK-491CLD has been evaluated in 4 phase 1 studies (491CLD- 102, 
103, 104, and 105), all of which were included in the TAK-491 NDA to provide 
supportive safety information. In addition, there are 4 phase 3 studies (491CLD- 301, 
302, 303, and 308) that are ongoing and 1 phase 3 study (491CLD-306) that was recently 
completed.  
 
Study 491-306 was a randomized, double-blind, parallel-group study comparing the 
efficacy and safety of TAK-491CLD fixed dose combination (FDC) with 
coadministration of TAK-491 and HCTZ in subjects with moderate to severe 
hypertension (SBP 160-190 mm Hg inclusive). All subjects initiated treatment with 
single-blind TAK-491 40 mg (2-week single-blind period), followed by the addition of 
chlorthalidone or HCTZ (8-week double-blind period) in the form of an FDC tablet 
(TAK-491 40 mg plus 12.5 mg of chlorthalidone) or coadministered TAK-491 40 mg 
plus 12.5 mg HCTZ. After 4 weeks of double-blind treatment (Week 6), subjects who did 
not reach their target blood pressure had their dose of chlorthalidone or HCTZ titrated to 
25 mg, while subjects who did reach their target blood pressure continued chlorthalidone 
or HCTZ 12.5 mg for the duration of the study. Target blood pressure was defined as 
<140/90 mm Hg (<130/80 mm Hg for subjects with diabetes or chronic kidney disease), 
and dose titration at Week 6 was based on the mean of 3 sitting clinic blood pressure 
measurements. 
 
There were 609 randomized subjects (303 on TAK-401 plus CLD and 306 on TAK-491 
plus HCTZ). The incidence of withdrawals from study for adverse events was higher in 
the CLD combination (9%) compared to the HCTZ combination (6%).  
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The table below shows the adverse events reported by at least 2% of subjects in the CLD 
combination. 
 

 
 
There were a few more reports of dizziness, increased blood creatinine, asthenia and 
hypotension in the CLD combination compared to the HCTZ combination. 
 
Two additional deaths were reported in the update:  
-subject 1023/024 (TAK-491 40 mg), a 61-year-old, Black female had sudden death on 
Day 6 of the active treatment period. An autopsy was not performed and circumstances 
surrounding the death are unknown. The subject’s relevant medical history included sleep 
apnea, obesity, and lower extremity pitting edema. The subject’s baseline blood pressure 
was 191/104 mm Hg. 
-Subject 1047/002 (TAK-491CLD 40 mg/12.5 mg), a 67-year-old, White male had  
sudden death on Day 15 of the active treatment period, when he did not wake from an 
afternoon nap. The subject had received single-blind TAK-491 40 mg for 2 weeks and a 
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single dose of double-blind TAK-491CLD 40 mg/12.5 mg. His blood pressure was 
162/91 mm Hg at baseline and 131/82 mm Hg at the study visit on the day prior to his 
death. The subject’s relevant medical history included obesity (body mass index >32). 
Acute cardiovascular insufficiency was provided as cause of death on the death 
certificate; an autopsy was not performed. 
 
These types death are not unexpected in subjects with moderate to severe hypertension.   
 
The table below shows the serious adverse events reported in this study. 
 

 
There were two reports of renal failure and one report of syncope. 
 
The adverse events leading to discontinuation are shown below. 
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There were more withdrawals for increased blood creatinine in the CLD combination 
(4%) compared to the HCTZ combination (1%). The other events were reported at similar 
rates. 
 
Incidence rates of abnormal elevations of blood creatinine by study drug are shown 
below. 

 
There were more creatinine elevations (both > 30% and > 50%) in the CLD combination, 
any time post base as well as at final visit, compared to the HCTZ combination. Both 
drug groups had fewer elevations at final visit, implying that the abnormality resolves in 
most (but not all) subjects even with continued treatment.  
 
TAK-536 studies 
To date, TAK-536, the active moiety of TAK-491, has been evaluated in 18 phase 1 
studies, 5 phase 2 studies, and 5 FDC studies (TAK-536 with pioglitazone), all of which 
were included in the TAK-491 NDA to provide supportive safety information. 
Additionally, SAE reports as of 03 February 2010 were provided in the NDA for 4 
ongoing phase 3 studies in Japan. 
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There were seven additional subjects with reports of serious adverse events. These are 
shown below. 
 

 

Reference ID: 2899606



---------------------------------------------------------------------------------------------------------
This is a representation of an electronic record that was signed
electronically and this page is the manifestation of the electronic
signature.
---------------------------------------------------------------------------------------------------------
/s/
----------------------------------------------------

MARYANN GORDON
02/02/2011

Reference ID: 2899606



 
  

 

  

 

   

 

   

 

  

   

 

  

         

Reference ID: 2885702



 
  

 

           
      

           
         

          

                
           

  
               
               

           
         

       
          

            
            

  

  

  

  

 

 

 

 

 

  

  
   

  
 

  

 

   

                  
                     

 

             
                

Reference ID: 2885702



 
  

                
              
              

   

 
  

              
              

        
      
      
       

             
             

          
 

              
    

           
                
                

         

         
                

Reference ID: 2885702



 
  

  

 

  
 

 
 

  

 

          
     

              
          

          
       

         
         

                   
            

      
            

            
  

              
 

   
      

 

 

 

  
 

  

 

  

 

  

               
     

         

             

     
          

             

    

Reference ID: 2885702



 
  

            

            
          
            

                 
              

       
      

              
                
                

            

             
                

              
 

 

    
        

           
             
 

          
          

           

          

            

  
         

    

           

     

 
  

 

         

Reference ID: 2885702

(b) (4)

(b) (4)



 
  

            
             

   
            

       

    

  

 

 

  

  

  

  

   

   

   

   
 

 

 

 

 

 

   
    

              
        
                      

                     
              

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

   

 

 

 

 

 

 

  
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

  

 

 

 

 

  

 

 

 

      

 

   

             
               

        
     

               
          

Reference ID: 2885702



 
  

        

           

           

          
   

 

        
     
    
    

       
         

     
    

    
    

      

            
            

 

  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  
            
 

  

Reference ID: 2885702



 
  

 

                

  

     
    

  
  

     
 

 
  

 

  

 

                

  

      
     

  

  
    

  

   
  

Reference ID: 2885702



 
  

      

   

   

 

    

 

     

 

    

 

   

 

  

  

     

 

     

 

    

  

   

        

        

        

 

   

 

  

   
              

               

 

Reference ID: 2885702



 
  

           
 

  
               

             
 

        

     
             

 

                 

  

       
    

  

    
  

 
               

                  

                  
 

Reference ID: 2885702



 
  

                 
  

      
     

  

  
    

    

   

            

                

Reference ID: 2885702



         
             

      
   

 
  

 

 

  

     

  

     

 

  

     
  

  

     

 

  

     
  

 

  

 

 

    

      

    

    

 

 

  

      
                  

         
           

      
                  

 

              

            
               
             

                   

        
       

               
  

Reference ID: 2885702



 
  

         

  
 
 
 

       

                

         

Reference ID: 2885702



 
  

          

   

       
     

         
     

        
     

        
     

           
     

  

           
     

 
 

  

    
   

 
  

  
      

                  
         

               
                    

 

                

Reference ID: 2885702



 
  

             
  

 

 

   

    
   

   

   

  
     

              
           

               
    

                 
     

 
           

          

 
     

  
  

      

     

  
                 

                  
                

                 
            

    
                

               

Reference ID: 2885702



 
  

                

            
              

 

                  

  

    
  
    

  

      
  

             

                                
                 

   

              
          

Reference ID: 2885702



 
  

              

 
 

       
     

     
     

     
      

    
   
     

     
     

     
  

    
   

   
  

  
      

                  
        

     

                   
 

              

              
               

           

           

              

Reference ID: 2885702



 
  

            

  
 

  
     

  

     

  
     

  

     

 
  

    

   
 

  

     

 
  

    
   
 

  

  
      

                  
        

     

                  
 

                 

 

 

 

 

 

 

 

 

 

 
 

 
 

 

 

 

 

 

 

 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

  

 

               
             

                    
       

         

                  
      

Reference ID: 2885702



 
  

          
 
   

 

        
  

    
     

    
     

    
 

       
  

       
     

     
     

 
 

       
  

       
     

  
     

 
        

                 
                  

  

           

Reference ID: 2885702



            

    
        

    

  
 

  
     

     
 

 
  

  

 

 

 

  

  

   

 
   

 

 

 

 

 

 

 

 

 

 

 

  
     

 

 

  

  
      

 

 

 

 

 

 

              
     

     

 

  
  

 
     

 
     

 

  
  
     

     

   

      
                

          
     

                 
   

               

          

Reference ID: 2885702



 
  

              

  

      

 

    

 

 

 

 

  
  

 
 

 
             

     

 
               

            

  
               

           
              

  

          

           
   

       

   
    

 

 

 

 

  

          

 
 

              
            

Reference ID: 2885702



 
  

             
           

           

  
           

    

 

 

  
       

   
      

     
   
  

  
     

   
   

 
 

   
    

  
 

      
 

    
     

  
      

 
  

 
   

    
   

  
     
 

 
 

 
 

  

           
             

     
            

         

Reference ID: 2885702



 
  

    
           

              
               

                
            

         
  

     

  

  
  

 
  

 

  

  

 

   

 

 
 

   

   

  

  
  

 

   

  

Reference ID: 2885702



 
  

          

   

    
 

   

  
  

 
  

 

   

     

          

   

 

    
  

   

  
  

 
  

  

 

  
     

          
               

               
            

            
          

  
          

            
                   

Reference ID: 2885702



 
  

     

          

  
  

          

  

 

 

   

 
 

 

 

 

 

 
 

  

   

 
  

  
                

         

                
              

             
   

Reference ID: 2885702



 
  

         

       
 

 

 
 

      
      
      

       
     

    
       

      

      
 

        

  
                    
                  
                  
         

          
             
            

   

 

   

 
               

Reference ID: 2885702



 
  

          

      

   
 

      
       

      
 

       
       

     
 

      
       

     
  

      
       

     
  

          
        

      

      
        

     

      

      

      

       
     

  

      
       

      

  

      
       

     

  
                      

               
    

             
 

    

Reference ID: 2885702



 
  

             
      

         

      

        
 

      
        

     
  

      

       

     
   

      
         

       
 

      
       

      
  

                      
               
    

             

       

Reference ID: 2885702



 
  

        
 

 

      
      
       

     
     

      

       

 

 

 

      

    
                

               
   

     

 

  

  

 

 

 

 

 

 

 

 

              
    

              
              

              

    

              
       

          

  
 

       

       

       

       

       

 

  

   

  

 

 

 
     

             

Reference ID: 2885702



 
  

              
              

            

           
   

      

  
    

   

  

  
 

   

  

       

    
                

                
  
      

   

  

 

   

 

       
     

              
                 

              

             
            

 

             

 
              

          

           
     

 

Reference ID: 2885702



 
  

              

            

              
                 
             

                
  

           
            

         
     

            
         

            

               
        

   

              
             

     

              
                   

  

             
           

             
          

            
              

          

Reference ID: 2885702



 
  

 

         
           
  

           
    

        

             
             

 
            

 
          

             
               

   
           

 

             
           
              

                 
               

          
            
            
              

         

       
           

           
                 

            
                  

               
        

  

Reference ID: 2885702



 
  

      

      
 

  
 

     
 

   

    

 
 

 

    

 

 

 

 

 

 

 

  

 

 

 

  

 
 

 

                  
                   
       

              
              

            

 
 
              

         
        

       
             

          
             
      

        
              

         
        

       

Reference ID: 2885702



 
  

  
           

            
                

  

         
             

       

    
              

           
 

               
         

             
  

                
             
          

   
              
 

       

    
             

      
           

          
                

           
                 

             
      

           
              

               
                
          

Reference ID: 2885702

(b) (4)

(b) (4)



 
  

          
    
      
      
       
      

 
              

           
            

 
           

            
             

               
 

 

             

        

     

   

  

    
     
   

  

    

     

 

  

   

   

   
    

          
     

           
              

 

 

 

 

 

               

       

  
            

Reference ID: 2885702



 
  

      

  

      

       

 
  

         

              

      
                 

         
      

      
 

        

             
          

             

Reference ID: 2885702



 
  

      

  

 

 

 
    

 
  

  
 

  
   

 
  

 

 
  

 

 

 
 

 
  

   
    
     

        
                    

                    

            

 
 

 
 
 
 

 

 

 

 

 

 

 
 

 

 

 

 

 
 

 
 
 

 

 
 

 

 

 

 

 

 
 

 

 

 

 
 

 

 

 
 

 

 
 

 

 
 

 

 

 
 

 
 

 

 

 

 

 
 

 
 
 

 

 
 

 

 

 

 

 
 

 

 

 

 
 

 

 
  

 
 

 
 

 
 

 

 

 

 

 

 
 

 

 

 

 

         
               

                 
      

  
           

Reference ID: 2885702



 
  

             
 

    
 

   
  
  

    

       
      

      

       

      

    

       
     

       

    

       
       

      
       

       
    

        

     

      

  
             

     

               

                 
             

       

         

Reference ID: 2885702



 
  

               
 

   
    
  

        

            
 

 

   

  
  

  

             
          

  
                   

     
               

          

  
             

   

Reference ID: 2885702



 
  

                 

                
  

 
 
   

   
   

 

Reference ID: 2885702



 
  

            

              

     

       
              

    
 

                        

 
            

    

Reference ID: 2885702



 
  

               

 

  

     

  
     

    

     
  

   
     

   
     

  

    

     
 

   
    

  
 

   

  
          

               
          
                  

       

                
               
               

  
    

  

 
 

 

 

 

 

 

 

 

 

 

 

 

   
 

 

 

 

              
             

              

               

               
             

      

              
     

Reference ID: 2885702



 
  

        

 
 

  
 

       

  

  
              

Reference ID: 2885702



 
  

            
   

 

    

    

    

    

    

    
  

     

  

  

  
  

  

    
  
    
      
     
      

     

      
     

   
 

 
   

     
  

 
   

     
 

   
     

  
 

   

     
 

   
     

  
 

   
        

  
         

                 
             
                

       

                
                 
                  

             
   

             
             

       

Reference ID: 2885702



 
  

            

                  
 

             

  

    

   

    

 

 

 

  

                 
 

  

              
              

               
   

        

Reference ID: 2885702



 
  

 

                

  

   
   
   

   
   

 
   

  

   

         
   

             

 

 

                 

  

   
 

 

   
   

   
   

                  
    

       
   

             

Reference ID: 2885702



 
  

 

                  

  

      
     
      

     
       

      
     

 
      

    

               

Reference ID: 2885702



 
  

              

 

   

      

  
     

  
   

    
   
 

   
    

 
   

    
   

   
     

 
   

   
   

 
   

  

          
     

           
                       
    

                
               
                 

 

  
    

  

 

 

 

 

 

 

 

 

 

 

 

 

 
 

  
  

  
 

 

 

 

 
 

 
 

              
             

            

              

Reference ID: 2885702



 
  

   
          

           
 

 
   

 
 
 

 
 

   

   

   

   

    
                  

                   
                    

            
  

               
               

         

             

Reference ID: 2885702



 
  

            
     

 

   

 
        

          

     
     

    

  
     

   
 

        
          

     
     

    

  
     

 
         

          

     
   

    

 
     

 
         

Reference ID: 2885702



 
  

            
      

 

 

        

           

     

     
    

   
     
   

        

           

     

    
    

   
     

  

        
          

     
     

    

  
     

  
         

Reference ID: 2885702



 
  

            
      

 

   

        
         

  

     
    

    

 
     

 

        

           

     
     

    

 
     

 

 
        

          

     
     

    

 

     
  

        
         

     
      

    

 
     

   
         

Reference ID: 2885702



 
  

            
      

 

    

   
    

        
          

     
     

    

  
     

  
    

        

          

     
     

    

  
     

   

     
        

          

     
     

    

 
     

 
       

        

          

     

     
    

 
     

   
         

Reference ID: 2885702



 
  

            
      

 
 

   
     

     
 

    

    
       

     
    

             
                   

       
   

    

                   
    

              
              
            

 

 

 

 
 
 

 
 

 
 

 
 

 
 
 

   
       

 

             
         

                
                   

             
            

  
             

Reference ID: 2885702



         
 

 

 

  

 

 

 

 

 
  

 

 

   

    

    

  

  

 

  

 

 

 
 

 

 

 

 

 

 

 

 

  

 

 

 

 

          

 

      

 

  

 

 

 

 

  
               

  

Reference ID: 2885702



 
  

       

  
   

         
  

        

   
       

  
  
   

    

 
       

   
  

   
 

    
 

  
     

  
  

        
  

     

        

   
   

  

   
 
   
 

   
 

 

    

     
 

  
                 

                      
       

           

    
            

Reference ID: 2885702



 
  

    

        
      

  
  

   

     
      

  
         

 
  

 
   

   
   

 
 

    

 
      

 

  
  

  
  

 

    
 

  
   

     
 

 

Reference ID: 2885702



 
  

       
       

 
  
  
 

 

 

  
   

 
 
 

   
  

 
  

   
     

    
  
 
  

   
     

   
     

 
      

 
  

  
  

 

 
  
 

 
  
 
  

 
    

 
 

   
  

   
    
    

     
                 

   

                      
       

                

       

 
 

 

              
              

   

               
 

   
     

      
   

  
             

            

Reference ID: 2885702



 
  

          

 

   

       
      

     

     

     

      
 

     
  

     
    

             
                

 

           
             

    

  
             

Reference ID: 2885702



 
  

         
       

   

   
 

     
     

     

       

     

      

      

 

     

      

 
     

       

     

     

     

     

   

  

               
              

            
            

  

  
            

 

Reference ID: 2885702



  

       
      

   

   
 

     
    
     

 

 

   
   

    

   
 

     
 

      

 

     

 

   

  
  

   

      
   

                
    

 

 
              

         
        

Reference ID: 2885702



 
  

            
 

 
 

 
  

 
    

     
   

  
      

     
   

  
    

     
   

 
                

                

               
 
  

   
 

 

  
   

 
 
              

              
             

  
  

   
 

  
                      

               
    

                   

    

  

   

 

  

              
              

              

           
           
           

           
           
            

 
 
 

 
 
 

 
 
 

 
 
 

             

             

             

             

             

             

 
 

 

             

             

             

              
              

               
               

          

          

Reference ID: 2885702



 
  

            

 

 

 

 

 
 

 

  

  
 

               

                 

               

  

                

                 
               

 

                

                

              

 

    

    
   

  
                    

               
    

           

           
           

         

            
  

Reference ID: 2885702



 
  

           

     
   

  
 

 

 

  

  

  

 

 

 

 
 

   

  

    
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 
 
 

 

 

 

             
             

      

               
              

     

         
    

               
              

             

                 
        

                 
       

               
         

    
           

 
Reference ID: 2885702



 
  

         

   

   
        

    
       
          

     
       

     
     

      
             

    

 

 

 

  

 

 

             
              

              
       

              
             

       

            
         
    

              
             

       

           
          
       

              
 

          

Reference ID: 2885702



 
  

          
     

    
  

     
  

     

     

     

     

     

 

 

 

 

 

 
  

 

    

   

 

   

    

 

 

 

 

 

          

        

    
         

            

   

             
             

               
               

      

            
             

              
             

              

               
               

                 
            

                 
      

Reference ID: 2885702



 
  

 

  

  

 
 

  
 

  
  

      
   

        

      
   

        
  

       

  
 

  
 

   

    
    

     

    

    

  

 
 
 

 
 
 
 

         
             

            
              

               
                    

 

  
       

     
            
            

              
           

             
     

 
            

              
            

      

Reference ID: 2885702



 
  

    

 

  
 

     
      

      
 

  
 

       
        

       

  

                 
       

                
      

               
              

                  
          

    

           
        

Reference ID: 2885702



 
  

  

               
             
                  
   

  
 

  

        

            

  

 
  

   
 

        
        

   

   

 
   

 

  

   
   

 
      
      
      

      
      

   

    

   
 

  
  

 
  

  

              
             

                   
   

 

      

Reference ID: 2885702



 
  

 
 

  
 

         

         

 
 

  

       

  

  
 

         

         

 
 

  

  

    

                  

 
     

              
                  

 

              
               

                
             

           

               
              

                 
               

              
        

               
        

             

Reference ID: 2885702



 
  

        

              
         

Reference ID: 2885702



 
  

      

  
  
 
 

  
 

     

 

             

Reference ID: 2885702



  

 

 

 
          

        
  

   
    
     

     
     

     
     

 

 
          

        
  

     
     

  

               
       

Reference ID: 2885702



 
  

  

         

      
 

 
  

  
 

    
 

      
  

 

   
 

    
 

   
 

  

     

    

  
     

             

      
            

            
        

     
           
            
            
            

          

             

  
        

Reference ID: 2885702



         
          

    
         

    
         

        
         

         

        
       

 
  

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

  

  

 

  

      

          
        
            

                 

  

            

              
               

  

             
                 
 

          
        

        

        

Reference ID: 2885702



 

  
  

  

  

  

  
   

                
               

   

 
  

        
   

       
                     

        

           

 

 

 

      
        

           
     

        

             
          

            

         

    
              
     

                
           

              
             

            
                

         

 
              

Reference ID: 2885702



 
  

              
            

   

                 
                  

               
                 

              
              

                   
         

           
        
            

                 

              
                

            

Reference ID: 2885702



 
  

 

           
      

            

        

 
            

              
   

             
  

       
           

        
             
             

   

 

        
            

               
            

                 
               

          

  
           

     
            

          
                  

             
              

            

          

Reference ID: 2885702



 
  

         

 

   

   

 

 

 

 

     
             

                      
                   

          

  

   

  

 

 

 

   

 

 

  

   

   

 

                
        

 
              

   

   

    
    

 

  

 

  

 

     
        

     

 

 

 

 

 

 

 

 

 

 

 

 

 

             
    

Reference ID: 2885702



 
  

             

              

               

      
   

  

 

   

  

 
 

 

 
 

   

   

 
  

      
   

 
  

  
                  

        
     

                   

   
 

              

   

                
             

           

                   

Reference ID: 2885702



         
      

      

 

         
  

     

         
   

 

 

    
  

     
           

     
  

 

Reference ID: 2885702



 
  

                 

   
    

     
   

               
 

 

           

Reference ID: 2885702



 
  

               
 

 

   

 

      
  

   

   

 
  

      
   

 
  

  
                 

         
     

                 
 

  

 

 
 

 

 
 

 

 

 
 

 

 
 

 

            
   

                
             

              

               
    

Reference ID: 2885702



 
  

                

  

    
     

   

  
  

            

 
      

 

                 

  

   
     

     

                                       
    
      

     

Reference ID: 2885702



 
  

 

                  

  

   
     

    

  
  

                                

     
   

            

          

  

 

 

   

   

     

     

   
                   
                  

                 
        

                    
       

                      
       

                              
                 

     
       

             
    

Reference ID: 2885702



 
  

 
               

              

         

  

 

    
      
     

 

    

      
     

    

      
     

   
      
     

 

 

 
 

 

 

 

 

 

 

 
  

  

 
 

 

 
  

 

 
 

 
 

  

 
 

 

 
 

  

 

 
  

                
   

                   
  

        

Reference ID: 2885702



 
  

          

  

    
      
     

   

        

    
      
     

      
         

     

                 

 

    
      
     

 

    
      
     
   

   

    
      

     
   

 
 

 

 

 

 

 

 

     
      
     

    

    
      
     

    

 

 

  
 

 

 

  

 
 

 

 

 
  

 

 
  

  

  

 

 

  

 

 
 

 
  

 
  

   

 

 
   

 
 

  

  

 

  

 
 

 

 
 

  

 

    
  

 
  

         
           
             

            
             

                

Reference ID: 2885702



 
  

            
      

         

  

 

 

  

         

 
               

  

 

    

    

   

     

 
    
    

 
  
  

   
   
  

   

     
 

  
  

 
 

  

              
     

Reference ID: 2885702



 
  

 

       

  

            
               
 

      

 

    
 

   
 

  
 
    

 
 
 
 

             
     

 
 
 

 
 

 
 

 
  

              
                

     

       

 
   

 

   

   

  
  

  
    
    

 
 

 
  

 

            
             
               

                 
    

     

Reference ID: 2885702



 
  

             
   

          
   

 

 

  

     

  

   
 

   

  
 

  
 

     
     
 
               

                

  

           

              
          

             
    

          
        
         
         

            
  

  
               

Reference ID: 2885702



        
          

  
 
  
 

   
   
    
   
   
   
   
   
       

 
  

 

 
 
 

 
 
 
 
 
 

 
 

 

 

 
 
 
 
 
 

 

 

 

  
  

   

 

  
  
  

  
  

                     
               

                
 

               
           

            
          

 
 
               

  

Reference ID: 2885702



Reference ID: 2885702



 
 

          

  

  
 

  

 

  

  

 

  

  
                      

               
    

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

               
      

              
     

Reference ID: 2885702



 
  

         

   

  
 

   

  
  

   
 

   
  

   
 

 
 

  

  
                      

               
     

 

 

 

 

 

 

 

 

  
  
  

 

 

 

 

 

 

  

  

  

 

 

 

 

 

 

  
  

   

 

 

 

 

 

 

 

 

 

            

          
    

Reference ID: 2885702



 
  

          
 

 

  

 

  

  

      

    
                

               
   

   

 

 

 

 
 

 

  

 

 

 

 

 
 

 

 

 

 

 

            
 

              
                   

          

             
                 

            
    

              
          

    

Reference ID: 2885702



 
  

 

     
      

      

          

  

  

 

       
      

     

     
       

  

 

          
  

          

 

 
  

 
    

   
    

                 
  

  

  

 

    

   
           

      

              
              

               
            

  

Reference ID: 2885702



 
  

   

              
              

                
             

  

              
     

           

Reference ID: 2885702



 
  

 

  

  
 

  
 

    
 

   
    

 

  
      

      
       

  
 

    
  

    

  
  

 

 

 

 

  
    

 
    

    
 

   

     
      

  
       

 
     

   

    
     

 
 

 

              
        

         

        

             
    

         
            

              
            

             

               
                

            
                 
        

  
           

             
                

  

Reference ID: 2885702



 
  

           
           

            
              

             
               

           
           

     

            
            

             
          

            

Reference ID: 2885702



 
  

      

  

  
 

    
    
    

       

 

  
 

     

 
  

  
 

  
 

 
 
 
 

 
 
 

             
     

Reference ID: 2885702



 
  

            
        

  
  

  

 

   

   

    

  
     

  

     

  

 

   

   

  

  
            
              

                  
   

Reference ID: 2885702



 
  

           
          

      

 

 

  

  

 

   

  

 

   

   

  

   

   

  

     
              
           
             

                  
        

 

 

 

 

 

 
  

  

 

 

 

 
  

 

           
              

             
            

           

   
                 

       

Reference ID: 2885702



 
  

           
          

     
 

 

  
  

 

   

  

 

   

   

  

   

   

 

 

 

 

 

  

 
 

 

 

 

 

 

 

  
   

              
           
              
                 
         

             
             

            
        

 
             

              
      

             
           

           

             
             

             
         

Reference ID: 2885702



 
  

 
              

           
        

               

          
       

  
 

     

 
     

     

   

 
     

     

   

  
     

     

   

  
     

     

   

 
     

     

    

  
     

      

   

 
     

     
   

        

Reference ID: 2885702



 
  

  

  

 

 
  

 

 

  

 

  
  

 

  
                     

               

 
 

 

 

 
 

 
 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

           
            

              
           

           
 

Reference ID: 2885702



 
  

               

          
     

 

     

 
 

 

 

 

 

  

 

 

               
            

             

 

             
             

            
             

        
                

                
            

             
           

          

           
             

        
         

              
              

                
             

                
              

 

   

Reference ID: 2885702



 
  

             
               

          
              

             
            

           
    

          

             
               

            
     

Reference ID: 2885702



 
  

 

  

  

   
    

      
     

     
  
   

  
  

   
   

   
    

      
      

       
   

    
 

     
 

     

 

 
 

           
         

             
              

           
              

          

                
      

              
          

              
                    

               
          

Reference ID: 2885702



 
  

    
  

   

 
  

   

  

               

 

  

 

                
                   
       

            
               

    

Reference ID: 2885702



 
  

    

 

 
  

 
  
 

 

  
 

 

 
  

 
  
 

 
 

  
 

  
 

        

                       
                    

   

              
          

           
            

              
         

           
                

         

     

Reference ID: 2885702



 
  

        
 

      

 

     

    

     

     

     

     

     

    

  

   

    

    

    

     

     

     

      

    

     

   

     

       
         
        

    
              

              
                  

       

            
       

              

Reference ID: 2885702



 
  

             

  
 

   

   

 

    

      

   

 
    

  
        

      

                
      

 

 

 

 

    

 

  

 

 

    

 

 

 

 

 
 

               
             
             

           
      

               
    

     

       

          

          

   
         

  
  

Reference ID: 2885702



 
  

             

              

  

 

   

    

 
    

      
    

 
    

  

         
      

             
        

                  

   

 

 

 

 

  

 

 

 

 

   

 

 

 

 

 

              
             
             
            

    

               

Reference ID: 2885702



 
  

 

                  

  

         

         
         

  
  

  
                

       
       

 

              

             
  

         
     

 

             
      

  

            

Reference ID: 2885702



        

 
   

 
  

 

   
    

  
 

       
      

  

  
  

      

   
  

 

    

  

     

    

   

   

   
    

   
    

    

    
    
    

     
    

                
             

           

   

         

Reference ID: 2885702



 
  

       
  

 
    

  
  

     

   

    

     

 
    

  

    

    

          

    

    
  

 
  
   
  
 

   
 
  

       
     
   
        
                  

               

  

 

 

 

             
            

          

 
 

Reference ID: 2885702



 
  

          
  

 
 

 

  

 
  

  

  
  
  

  

  

  
  
  

  

   

  
  
  

              
           

    

               
 

            
     

 

   

   

    

     

    

   

 
 

  

    

     
 

    
     
                
               

   

 

 

 

 

 

 

 

 

  

 

 

  

 

 

 

 

 

 

 

 

 

 

 

               

Reference ID: 2885702



 
  

           
   

             
            
      

 

        
      

      

         
   

 

 

 

 

 

       
      

      

    
    

      

 

 

 

 

             
               

           
                

             
           

            

                
            

 

     

Reference ID: 2885702



 
  

         
       

  

 

 

         
      

     
     

      

      
      

     
       

       

       

     
      

    

      

      

       
       

       

        

    

Reference ID: 2885702



 
  

 
   

   
         

    
    

         
         

           
        

    
    
    
    

         
         

      
     

      
        

            
                
                 

              
           

                     
                 

              
                     
     
                   

 

 
  

 

 

 

 

 

 

 

 

 

               

           
    

Reference ID: 2885702



 
  

           
   

 

   

  
 

   

   

    
  

                
                

  

 
  

   

    

  

  

  

            
              
   

             
              

     
            

      

  
     

           
 

             
                

 
          

          
  
           

           
         

Reference ID: 2885702



 
  

   

               
             
             

               
 

               
               

             
          

                

             
             

     

                
             

           
                  

          
            

               
            

   

              
              

   

     

Reference ID: 2885702



 
  

 

        
       

 
  
  
 

 

  
   

 
 
  

   
  

 
  

   
      

    
  
 
   

   
      

   
     

 
      

 
  

  
  

 

 
 
 

 
  
 
 

 
    

 

 
   

  
     

    
    

     
                 

   

                      
       

                
      

 
 

 

 

              
              

   

               
 

   
     
      

   

 
            

            

Reference ID: 2885702



 
  

 

          

 

    

     

      

     

  

     

       
 

      

  

     
     

             
                

 

           
             

    

  
             

Reference ID: 2885702



 
  

 

          
       

   

   
 

     
     
     

       
    

      
      

 

     
      

 
     

       

    
     

     
     

   

  

               
              

            
             

  

  
            

 

Reference ID: 2885702



 
  

 

       
      

   

 

     

     

     

 

   

   

    

   

 
     

 

      

 

     

 

   

 

  
  

   

      
     

                
    

  

 
                

         
        

Reference ID: 2885702



 
  

 

            
 

 

 
 

      

      
       

     
 

      
       

      
  

      
       

     
  

      
       

     
  

          
            

       
 
       

       
      

 
      

        

      

 
      

       
     

  
       

       
    

  
                      

               
    

                   

              
              

              
               

           

          

Reference ID: 2885702



 
  

 

            

  
 

                

                 
                

  
                

                
               

 

                

                 
               

 

    

     
   

  

                      
               
    

 

 

   

 

 

 

 

 

  

 

 

           

           

           

         

           
 

Reference ID: 2885702



 
  

 

           

     
   

  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

  

  

 

 

 

 

 

   

  

    
  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

             
             

      

                
              

     

         
    

              
               

             

                 
        

                  
       

              
         

    
          

Reference ID: 2885702



 
  

 

          
   

   
        

    
       
           

            

       
     
     

     
            

    

 

 

 

  

 

 

             
               

                
       

              
             

       

            
         

    

              
              

       

           
          
       

              
 

          

Reference ID: 2885702



 
  

 

           

     
   

  
     

  
     

     

     

     

     

 

 

 

 

 

 

 

 

 

 

 

 
  

 

    

   

 

 

    

          

        

   
         

            

   

             
             

                
               

      

            
             

              
             

                

               
               

                 
            

               
      

Reference ID: 2885702



 
  

 

 

  

  

        
     
        

       
      

        

  
 

 

 

 
    

    

      

    

    

  

  
         

 
 
 
 
 
 
 

         
             

            
              

               
                    

 

  
       

     
            

             
              

            
             

     

 
              

              
             

      

Reference ID: 2885702



 
  

 

    

 

  
 

         

       

            

        

  

                 
       

                 
      

               
              

                  
          

    

           
        

Reference ID: 2885702



 
  

 

  

               
              
                  

   

   
   

 
      
      
      
      
      
   

    

   
 

  
  

 
  

   

 
 

 

        
           

   
 

     
  

 

 

   
  

   

 

              
              

                
   

 

     

Reference ID: 2885702



 
  

 

       
  

 

          

            
 

  

  
    

 

  
 

         

         
 

  

  

                        

 
     

              
                   

 

              
               

                
             

          

               
              

                
              

              
      

               
         

             

Reference ID: 2885702



 
  

 

        

              
         

Reference ID: 2885702



 
  

 

      

 
  
  
  
  
  

     

 

             

Reference ID: 2885702



 
  

 

  

           
        

  

   
     
     

     
     

     
     

 

 

           
        

  

   
     
     

     
     

     
     

  

               
       

Reference ID: 2885702



 
  

 

  

         

      
 

 
  

    

    

       
  

    

    

    
  

      

    

  
     

             

      
            

            
        

     
           
             
            
            
          

             

  
        

Reference ID: 2885702



         
          

    
         

    
         

       
        

         

        
       

 
  

 

 

 

 

 

 

 

 

 

 

 

 
 

   

     

    

  

       

          
        
            

                   

  
            

              
                

  
             

                
 

           
        

        

        

Reference ID: 2885702



 

  
  

  

  

  

  
    

                
               

   

 
  

 

        

   
       

                     
       

           

 

 

 

      
        

           
     

        

             

         
            

         

    
              
     

                
           

              
              
             

                
       

 
              

Reference ID: 2885702



 
  

 

              
           

   

                 
                 

               
                 

              
              

                    
         

           
        
             

                 

              
                

            

Reference ID: 2885702



 
  

 

 

           
      

            

        

 
            

              
   

             
  

       
            

        
             
             
   

 

        
            

               
             

                 
               

          

  
            

     
            

           
                   

             
              

             
          

Reference ID: 2885702



 
  

 

         

  

    

  

   
   

 

    
   

      
 

 

       
 

       
 

       
               

                      
                   

          

                
        

 
              

   

   

    
    

     
           

     

 

  

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

            
    

Reference ID: 2885702



 
  

 

             

              

               

 

   

 

  

   

   

   

 

  

      
   

 

  

  
                  

        
     

                   

  

 
 

 

 
 

  

 

            
   

                
             

           

               
    

Reference ID: 2885702



 
  

 

             

   
     

   

     
               

 
   

 

   
 

   

                              

     
   

 

Reference ID: 2885702



 
  

 

                 

  

   
            

    
      

           
                  

  

           

Reference ID: 2885702



 
  

 

              
 

 

  

 

    

   

  

 
 

 

 
 

    

   

 
  

      
   

 
  

  
                 

         
     

                 
 

 
 

 
 

 

            
   

                
             

              

               
    

Reference ID: 2885702



 
  

 

                

  

  

     
     

        
         

       
  

 

      

 

                 

  

   
     

     

 
 

   
   
 

                                
             

 

 

 

     

Reference ID: 2885702



 
  

 

 

                  

  

  

   
     

   
   

  
    

       
    

      

   

  
  

 
    

  

            

           

    

 

 

   

   

     
     

    
                   
                  

                 
        

                      
       

                      
       

                      
       

                      
       

             
    

Reference ID: 2885702



 
  

 

 
               

              

         

  

 

    
      
     

 

    
      
     

 

 

 
 

    
      
     

    
      
     

 

 

 

 

  

 

 
  

 
 

 

 
 

  

 

 
   

 
 

  

 

 
  

 

 
  

 

 
  

                
   

                 
  

        

Reference ID: 2885702



 
  

 

          

  

 

    
      
     

 

    
      
     
   

   

 
 

 

 

 

 
    
      
     

   

 

 

    
      
     

    

    
      
     

    

 
 

 

 
    
      
     

   

        

 

 

  

 

 
  

 

 
  

 
 

  

 

 
  

 
 

  

 

 
  

 

 
  

 

 

  

 

 
  

 
 

  

 

 

   

 
 

  

 
 

  

 

 
  

    
      
     

       

         
     

                   

 
  

         
            

             
            

            

                

Reference ID: 2885702



 
  

 

            
          

       
  

  

 

 

  

         

 
               

  

 

  

    

   

    

 
   
    

 
    

  

 

   
   
  

   

     
 

  
  

 
 

  

              
     

Reference ID: 2885702



 
  

 

 

       

  

            
               
 

      

 

    
 

   
 

  
 
    

 
 

   
 

                   

 
 
 

 
 
 
 
 

              
                

     

         

    
  

  
   

 
 

 
  

     
    

            
             
                

                 
    

     

Reference ID: 2885702



 
  

 

             
   

          

   

  
 

  
 

     
     
 
               

                

 

  

  

     

  

  
 

  

  

           

              
          

             
    

          
        
         
         

            
  

  
               

Reference ID: 2885702



        
          

 
 

   
 

   
   
   
   
   
   
   
   
   
       

 
  

 

 

 
 
 
 

 

 

 

 

 

 

 

 
 
 
 
 

 

 
 
 

 

  
  

   

 
 

   
  
  

  

  
                     
               
                

 

              
           

            
        

 
 

               
  

Reference ID: 2885702



 
  

 

          

    
 

    
     

   
 

      

     

   

 

    
     

    
  

    
     

    

    
     

   
 

    

      
   

Reference ID: 2885702



 
  

 

          

        
  
 

  

 
 

  

  

 

  

  
                      

               
    

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

  

 

 

 

 

 

 

 

 

               
      

              
     

Reference ID: 2885702



 
  

 

        

   

  
 

  

  
  

   
 

   
  

   
 

 
 

  

  
                      

               
    

 

 

 

  

 

 

 

  

 

  

  
  

 

 

 

 

 

 

   

  

  

 

 

 

 

 

 

  
  

   

 

 

 

 

 

 

 

 

 

            

          
    

Reference ID: 2885702



 
  

 

          
 

 

  

 

  

  

 
 

 

 
 

 

  

 

 

 

 

 

 

 

 

 
 

       

    
              

               
   

   

            
 

              
                   

          

             
                 
             
    

              
          

      

Reference ID: 2885702



 
  

 

           

  

     

      

      
       

      

     
     

       

  

 

  

 

          
  

          

 

 
  

 
  

  
    

                 
  

  

  

 

    

   
            

      

              
              

               
            

  

Reference ID: 2885702



 
  

 

   

              
              

                
             

  

              
     

           

Reference ID: 2885702



 
  

 

 

  
 

  
  

    

   
     

  

  
      
      

      

  
   

    
   

     

  
  

 

 

 

  
  

    

    
   

 

   
      

      

 
     

     
   

    
     

 
 

 

              
        

         

        

             
    

         
            

              
            
             

                
                

            
                 
        

  
           

             
               

  

Reference ID: 2885702



 
  

 

           
           

            
              

             
               

           
           

     

            
            

             
          

            

Reference ID: 2885702



 
  

 

      

  

  
 

    
    
     

       

 

 
  

 

     

 
  

  
 

  
 

 
 
 
 
 
 
 
 

             
     

Reference ID: 2885702



 
  

 

             
        

  
  

  

 

   

   
   

  

     

  

     

  

 

   

   
     

   
             
              

                 
   

Reference ID: 2885702



 
  

 

          
          

     

 

 
  

  

 

   

  

 
   

  

 

  
   

  

 

 

 

 

 
  

 

  

 

 

 
 

 

 

   
     

              
           
             

                 
        

           
              
             

            
           

   
                 

       

Reference ID: 2885702



 
  

 

           
          

     

 

 

  

  

 

   

  

 

   

   

  

   

  

 

 

 

 

 
 

  

 
 

 

 
 

 

 

   
     

              
           
             

                 
        

             
             

            
        

 

             
              

      

             
           

           

             
             

             
         

Reference ID: 2885702



 
  

 

  
              

            
        

               

          
       

  
 

      

 
     

      

   
 

      
     

    
  

      
     

   
  

     
    

   
 

      

       

   

  
     

     
   

 

     
     

   

        

Reference ID: 2885702



 
  

 

  

  

 

 
  

 

 
  

 

  
  

 

  
                      

               

   
     

   

   

   

   

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

           
            

              
           

           
 

Reference ID: 2885702



 
  

 

               

           
      

 

     

 

 

 

 

 

 

  

 

 

               
            

             

 

             
             

            
             

        
                

                 
           

              
           

          

            
             

        
         

              
              

                
             

                
              

 

   

Reference ID: 2885702



 
  

 

             
               

          
              

             
            

           
    

          

             
               

            
     

Reference ID: 2885702



 
  

 

  

  

  

   
    

      
     

  
  

     
       

          
       

            
   

       
   

 

  
 

 

 

 

           
         

             
              

           
              

          

                
      

              
          

               
                    

               
          

Reference ID: 2885702



 
  

 

    
  

   

 
  

   

   
  

           
 

  

 

               
                   
       

            
                 

    

Reference ID: 2885702



 
  

 

    

 

 
  

 
  
 

 

  
 

 

 
  

 
  
 

 
 

  
 

 
 

        
                     

   
                    

   

             
          

           
            

              
         

           
                

         

     

Reference ID: 2885702



 
  

 

        
 

         

 

     

    

    

     

    

     

    

    

    

   

    

    

    

     

       

     

    

     

    

   

    

       
         
       

     
              

               
                  

       

            
       

              

Reference ID: 2885702



 
  

 

             

 

  

 

   

   

    

      
   

 

    

  

         
      

                

       

 

 

 

 

  

 

 

  

 

 

  

 

 

 

  
 

 

               
             
             

            
      

               
    

     

       

          
       

            
                          

       

Reference ID: 2885702



 
  

 

             

              

   

    

    

      
    

 

    

    
         

      

              
        

                  

   

  

 

 

 

 

 

    

 

 

  

 
 

 
  

    

 

 

 

 

  

 
 

 

               
             
             
            

    

              

Reference ID: 2885702



 
  

 
 

                  

  

         
         

       

 

     
 

     

 

                       
           

 

              

             
  

         
     

 

             
      

  

            

Reference ID: 2885702



 
  

 

         

   
    

  
 

      
   

  

  
  

      

     
   

 

    
  

     

  

   

   

   

   
   
   
    
   

    

    
    
    
    

                
             

           

   

         

Reference ID: 2885702



 
  

 

        
  

   

  
   

   
 

   
   

 
   

    
  

       

 

 

  

  

 

  

 

  

 
 

 

 

 
 

 
 

 

    

    
  

   
  
   
  
 

   
 

  

       

     
   
        
                  

                

  

 

 

 

             
            

         

 
 

Reference ID: 2885702



 
  

 

          
  

 

 

  

 
  

  

  
  
  

  

  

  
  
  

  

 

  
  
  

              
           

    

               
 

            

   

 
 

 
  

    

     
 

    
    
               
               

   

 

   

   

    

     

   
    

 

 

 

 

 

 

 

 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

               

Reference ID: 2885702



 
  

 

            
   

             
            
      

          

 

 

        
      

      

   

 

 

 

 

       
      

     
    

    
      

 

 

 

 

             
               

           
               

             
           
            

                
            

 

     

Reference ID: 2885702



 
  

 

         
       

  

  

  
 

          
     

    
     

      
      
      

     

       

       

       

    
     

  

      
     

     
     

     
      

      

Reference ID: 2885702



 
  

 

 
      

   
         

    
    
    
    
    
    

          
        

         
    
    
    

      
     

        
    

          
                
                 

              
           

                     
                 

              
                     
     
                   

 

 
  

 

 

 

 

 

 

 

 

 

               

           
    

Reference ID: 2885702



 
  

 

           
   

 

   

  
 

    

   
    

  
                

                 
  

 
  

   

  
  

  
  

  

  

  

            
              
   

            
              

     
            

      

  
     

           
 

             
                

 
          

          
   

           
            

          

Reference ID: 2885702



 
  

 

   

               
              

              

               
 

              
               

              
          

                 

            
             

     

               
             

           
              

          
            

               
            

   

              
               

   

     

Reference ID: 2885702



 
  

 

 
  

  

 

 

  
 

  
 

 

  

 
  

  

   
   

    
        

             

    
   

      
  
    

    
     

 

 

   
 
    

     

 

 

  
           

           

 
         

            
         

 
         

            
               

         
        

 
         
             

               
                  

             
                

                   
                

             
           

  
     

Reference ID: 2885702



 
  

 

     

  
   

   

 
  

             
       

        
                 

                  
     
            

  

 
 

  
  

  

 
  

 
 

 

 
 

 

 
 
 

 
    

  

 
 

 

 

 

 

 
 

 

 
 

 

 

  

  
  

 
 

 

 
 

 

 
 

 

 

 

 

 

 

     

  
        

Reference ID: 2885702



 
  

 

      

  
  

    

    
  

   
   

 
  
   

 

 

        

      
    

     

    
  

     
 

 

         
                    
               
                        

                         

    

  
               
 

Reference ID: 2885702



 
  

 

               

 

  

   

   

 

      

      
   

 

      

  
          

     

          
                
              

        

 
  

 

 

       
     

 
 

    

  

 

  

 

 
  

 

 

  

 
  

 

                
               

        

               
  

Reference ID: 2885702



 
  

 

                

    

       
           

                      
 

   

          
           

 

 

          
          

               
 

Reference ID: 2885702



 
  

 

       
  

  
    

      

  

      
   

      
      

   

     

  

  

       

       
      

   
   

    

 

  
    

 
 

  

  
 
 

      

      
     

 
 

      

    
     

   

  

 

 

  

   

          

  

Reference ID: 2885702



 
  

 

              

 

 
  

 

     
     

 

   

   

 
      

      
   

 
      

  
          

     

         
                
               

        

 

 

  

  

 
  

 
  

  

 

 
  

  

 
  

                
               

        

               
  

Reference ID: 2885702



 
  

 

 

                  

  

       
       

       

   

 
        

 

 

 

  
   

     
              
      

  

          
          

 

      

  

           
            

    

Reference ID: 2885702



          
       

   
    

  

  

 

 

 

 

 

 

 

 

 

 
  

 

 

 

   

  

 
  

 

 

 

 

 

 

 

 

 

 

 

   

   

 
  

 

 

 

 

 

 

 

 

 

 

 

  

              
       

  

  
            

Reference ID: 2885702



         
     

   
  
  

 

 

 

 

 

 

 

 

 

 

 

 
  

 

 

  
  

   

   

 
  

 

 

 

 

   

 

 

 

 

 

 

   

  

 

 
    

  

    

    
  

 

 

 

 

 

 

 

 

 

 

 

             
           

          
            

  

          
   

        
          

       

      

      

       

      

      

     
             

 

         

  

  

  

  
            

Reference ID: 2885702



 
  

 

          
     

   

  
  

 

 

 

 

 
  

 

 

 
 

   
  

 

 

 

 

 
  

   

 

  

  

    

          
          

   

                
               

              

                
            

              
   

Reference ID: 2885702



 
  

 

  

  
           

       

 
               

  
         
               

           
               

           

    
            

               
          

         
        

         
             

             
                    

            
            

              
                

                  
                 

                  
             

             
               

           
              

Reference ID: 2885702



 
  

 

           

           
             

     

     

      

    

        

    

          
   

 
 

       

                
         

  
    

           

                 
             

 

     
            

              
                    

             
           

            
  

  

Reference ID: 2885702



 
  

 

          

 

              
               

                  
 

               
              

   

  

   

     
   

 

  

  

 

  

  

 

 
   

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

             
              
              

    

     

Reference ID: 2885702



 
  

 

   

     

  
   

   

 
    

  
     

     

    

  
    

   

    

     

   

   

 
    

 
    

   
    

        
                    

                    

               
              
              

            
   

           

 
              

       

Reference ID: 2885702



 
  

 

             
  

 
   

 

   

  

  
   

   

 
  

 

      
    

   
     

 

   

 

  

  

 

 
  

 

 
  

  
          

     

                    

                

           
                
     

              

                      

         
          

        

 

    
           
     

   

Reference ID: 2885702



 
  

 

             
             

          

 

 

 

 

 

 

 

 

 

 

   

   

   

           

                

Reference ID: 2885702



 
  

 

             
  

 
 

  

  

   

   

 

  

      
    

   
      

 

  
          

     
               
                

 

 

 
  

 

     

  

 

 
  

 

   

  

           
                
  

   

             

 

             
       

   
  

          
         
         

          
       

         

Reference ID: 2885702



 
  

 

           

          
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

  

 

 

  

   

    

    

    

     

     

    

  

  

 

 

 

 

 

 

 

 

        

             
      

Reference ID: 2885702



 
  

 

          

     
 

   
    
    

   

   

   

   

      

   

    

     
      

               
              

    

            
               

             

 

               

             

           

              
               

           
             

 

             

             
            

               
           

 

  

        

Reference ID: 2885702



 
  

 

        
   

  
    

 
        

   
        

     

    

    

    
 

   
   

   
 
     

  
    

 

       

     

  

 

   

    
 

  
      

  

  
     

  
 

  

       

  
 

Reference ID: 2885702



 
  

 
     

  
    

 
   
 

     
   

      
   

     
     

    
  

    
    

     

   

   
                     

  

                  
            

    

   

               
            
    

           
      

              
    

             
     

             
     

             
              

             
             
       

        
             

Reference ID: 2885702



 
  

 

         
              

  

         
              

   

  
           

 

        

  

   

 

  
 

  

  
  
  

  
 

  
 

    

 

 

  
 

  
  

   
  

  
 

    
  

                
                     

        
                    

                  
                
          

             
             

               
              

      

  

             
   

Reference ID: 2885702



 
  

 

           
       

 

 
 

  
  

 
  

  

  

  
  

  
  

  

  
  

  

 

  
  

 

  
  

 
  

  

  
  

  

  
                     

               
    

 

 

 
 

 

  

 

 

 

 

 
   
 

 
 
 

 
 
 

 
 
 

 

 
 

 
 
 

 
 

 

 
 
  

               
          

 
 
 

 
 

 

 
 
 

 
 
  

 
 
 

 
 
 

 
 
 

 
 

 

 
 
 

 

 

 

 
 

 

 
 
 

 
 
 

 
 
 

 
 
 

 

 

 

 

 

 
 
 

  
               

               
            

Reference ID: 2885702



           
           
      

   
 

      
 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

      

 

 

 
  

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

       

  

 

 

 

 

 

 

 

  
 

 

 

 

 

 

 

 

             
       

Reference ID: 2885702



         
        

   

 

 
 

 

 

 
  

 

 

  
  

 

 

  

  

 

 

 

 

 

 

 
    

   

  

 

 

 

 

 

 

 

 

 

 

  
    

  

    
       

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

               
              

               
             

                  
               

     

       
          

           
                

   

               
           

            

Reference ID: 2885702



 
  

 

               
                

           
            

      
     

 
      

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

      
 
 

 

 

 

  

 

 

 

 

       

               
                

           
  

               
 

           

           
      

 
  

 

 

 

 

 

 

 

   

 

 

 

 

 

   

  

 

  

  

    

 

  

  

    
        

 

 

 

 

 

              
           

            

   

Reference ID: 2885702



 
  

 

           
               

              
             

                

           
              

             
               

                
              

         

              
                
            

                 
                

               
             

                
               

     

               
           

            

               
                

             
               

 

              
           

            

             
           

      

Reference ID: 2885702



 
  

 

 

  

 

 
  

 

  
  

 

  

 

  
     

       

    
   

        
       

     

 

 

       

     

     

       
  
 

 
 
 

           
       

           

        

              
           

           
              

                
           

              
   

           
              

                
               

              
               

                  
                

               
            

             
             

             
    

Reference ID: 2885702



 
  

 

            
            

                 
             
               

          
   

              
  

 

               
               

              
             
                

          
         
          
        

 
          

 

Reference ID: 2885702



         
          

            
       

                

         

                
 

Reference ID: 2885702



 
  

 

                
 

   
 

     

     

     

     

  

   

         
       

     
      

                  
                   

  

    

                      

              
              

                 
                 

 

               
                

                
              

                
              

 

    

  

              
              

Reference ID: 2885702



 
  

 

       
 

   

 
   

 

    
 

   
  

  

  

  
 

     
 

     
   

    
 

  

   

  

     
 

    
 

  
 

  
 

 
 

       
 

   
  

    
  

    
  

      
 

    
 

   
 

Reference ID: 2885702



 
  

 

 
   

  
  

 

 

  
 

   
  

    
 

  
 

 

 

  

 

 

  

 
 

          
                

        

Reference ID: 2885702



 
  

 

        
   

 
     

  

  

 

  

  

   

  

 
 

   

 

 

  

  

  

 

  
  

 
  

 
 

 
 

  
 

  

 

   
 

 
 

 

 

Reference ID: 2885702



 
  

 

  
         

       
          

 
 

   
 

   
   

  
   

  
   

   
   
   

 

   

 
  

                    
                 
                  
          

 

 
 

 
 
 

 

 
 
 

 
 
 

 
 
 
 
 

            
               

 

         

Reference ID: 2885702



 
  

 

       
     

 

 
 

 

   

   

   

  

  

 

   

     

  

 

 
    

   

   

 

 

    

   

 

    

   

  

               
        

               
            

              
             
           

 

           
       

 

Reference ID: 2885702



 
  

 

             
                

       

              
   

 

                 
              
               

    

                
    

   

       
 

 

 

   

   

 

   

   

      

   

    

      

    

     

      
 

    
                

               
   
        

          

 

 

 

 

 

 

 

 

             

Reference ID: 2885702



 
  

 

         
       

       

   
 

  
 

  

 

 

 

 

       
  

  
  

  
 

 

    
             

       

                    
         

 

            
               

          
   

       

 

  

 
   

 

    
              
                

  
        

 

 

 

   

 
 

 
 

 
 

 

           

   

Reference ID: 2885702



 
  

 

             

              
              

           
            

               
             

           

           
      

Reference ID: 2885702



 
  

 

    

 

  

 
 

 

  
 

  
  

 

  

 
 

   

   
    

      
   

    

    
 
 

   

 

 

   

    

    

    

   

   

 

  
 

 
 
 
 
 
 
 

  
              

             
   

 

 

    

  

  

 

 

 

 

 

 

  

 

 

   

    
 

    

   
  

     

    

    
  

      

   

  

  

  
      
      

               
               

            

 

 

    

  

 
 

            
    

Reference ID: 2885702



 
  

 

  

  

 
 

 

  
  

        
        

 
         

      
              

 

                 
           

           
    

 
 
 
 
 

 

     

 
               

               
     

      

 
 

 
 

  
 

 
 

 
 

 
 

 

   

     

    

   
  

   

 

  

              
       

Reference ID: 2885702



 
  

 

 

  

 
 

 

   
   

 
  

  

  
 

    

      
     
  

     
     

  
       

 

 
 
 
 

 

   
    

  
  

    
   

     

        

             
               

                
               

                
            

            
     

 

 
       

 
   

 

     
     
     
     

     

                 

 

 
 

 
 
 

 
 

 
 

 
 
 
 

 
               
           

Reference ID: 2885702



 
  

 

  

 

 

  

  

        
        

     
           

         
        

        

 
 

 

               
                

             

              

         

Reference ID: 2885702



 
  

 

 
 

      
    

 
       

      
   

    
   

   
    

       
    

       
 

    
 

  
  

 
 

  
 

  
 
 
 

     
    

   
      

 
             

             
         

Reference ID: 2885702



 
  

 

  

  

 
 

  

 
  

  
  

 
  

 
 

 
     

   

    

   
  

   
  

  

  
  

 

 
   

     
 

     

     

     
 

     

     

       
  
 

 

 

 

 

  
 

 
              

             
        

        

Reference ID: 2885702



 
  

 

    

  
 

     

 
  

      

 
 

     

   
   

  

 

 

  
 

  
  

   

  

    

   
   

   

  

  

   

  

 

    
  

   

 
  

  

  
      

     

               
  

Reference ID: 2885702



---------------------------------------------------------------------------------------------------------
This is a representation of an electronic record that was signed
electronically and this page is the manifestation of the electronic
signature.
---------------------------------------------------------------------------------------------------------
/s/
----------------------------------------------------

MARYANN GORDON
01/03/2011

JOHN P LAWRENCE
01/03/2011

Reference ID: 2885702



Clinical Review 
Maryann Gordon, M.D. 
NDA# 200796 

Clinical Review 
 

Application Type NDA# 200796 
 

Submission Type; Code: N_000, original 
Letter Date April 22, 2010 

Stamp Date April 27, 2010 
 

PDUFA Goal Date February 27, 2011 

Medical Reviewer 
 
Maryann Gordon, M.D. 

Statistical Reviewer John Lawrence, PhD. (efficacy only) 

Review Completion Date December 16, 2010 

Established Name Azilsartan medoxomil 

(Proposed) Trade Name Edarbi 
Therapeutic Class Angiotensin II receptor blocker 

 
Applicant Takeda Pharmaceuticals America, Inc 

Priority Designation S 

Formulation Tablets 
Dosing Regimen Once daily 

Indication Treatment of hypertension 
Intended Population Hypertensive adults 

 

 1Reference ID: 2878983



Clinical Review 
Maryann Gordon, M.D. 
NDA# 200796 

 
Table of Contents 

 
Executive Summary 
 

3

 Recommendation on Regulatory Action 3
 Recommendation on Postmarketing Actions 3
 Summary of Clinical Findings 

 
4

Introduction and Background 10
 Product Information 10
 Currently Available Treatment for Indications 11
 Availability of Proposed Active Ingredient in the United States 11
 Important Issues with Pharmacologically Related Products 11
 Pre-submission Regulatory Activity 

 
Significant Findings from Other Review Disciplines   
 

12

Data Sources, Review Strategy, and Data Integrity 12
 Sources of Clinical Data 12
 Tables of Clinical Studies 12
 Review Strategy 12
 Data Quality and Integrity 12
 Compliance with Good Clinical Practices 12
 Financial Disclosures 

 
Clinical Pharmacology 
 

13

Integrated Review of Efficacy 13
 Indication 

 
13

Integrated Review of Safety 25
 Methods and Findings 25
 
Appendix (review of individual clinical studies) Submitted 

separately

 2Reference ID: 2878983



Clinical Review 
Maryann Gordon, M.D. 
NDA# 200796 

1 EXECUTIVE SUMMARY 

1.1 Recommendation on Regulatory Action 
The primary medical and statistical reviewers of the new drug application (NDA) #200796 
pertaining to the use of TAK-491, also known as azilsartan medoxomil, in the treatment of 
patients with essential hypertension, are recommending approval. This drug is an angiotensin II 
receptor blocker (ARB). 
 
Azilsartan has shown the ability to lower blood pressure in numerous randomized, double blind, 
placebo controlled trials and the adverse event profile is similar to that reported in clinical trials 
with other ARBs. 
 
The most commonly reported adverse events in the placebo controlled trials included headache, 
dizziness, dyslipidemia, and urinary tract infections. The reporting rates for most adverse events 
were similar to or only slightly higher than those reported by the placebo groups and there did 
not appear to be dose related. 
 
As with other drugs that inhibit the renin-angiotensin-aldoseterone system, increases in serum 
creatinine were more common in the TAK-491 groups compared to placebo.  Most were mild 
and transient and rarely resulted in study discontinuation. There were few reports of adverse 
renal events. Those subjects with moderate or severe renal impairment at baseline were more 
likely to report greater elevations of serum creatinine.  
 

1.2 Recommendation on Postmarketing Actions 

 1.2.1 Risk Management Activity 
 None recommended 

 1.2.2 Required Phase 4 Commitments 
None recommended 
 

1.3 Summary of Clinical Findings 
 
1.3.1 Brief Overview of Clinical Program 
TAK-491 (azilsartan medoxomil) is the prodrug of an angiotensin receptor blocker. In vivo, 
TAK-491 is rapidly hydrolyzed to its active moiety, TAK-536 (azilsartan). The TAK-491 
development program includes studies in which TAK-491 was evaluated alone or in combination 
with other antihypertensive agents. TAK-491 is also being evaluated as a fixed-dose combination 
product with chlorthalidone (TAK-491CLD) in an ongoing program under . TAK-
536, the active moiety of TAK-491, is under development in Japan and has been evaluated in 
both a monotherapy program and as a fixed dose combination with pioglitazone (TAK-536OPI). 
 
This application for TAK-491 use in hypertension is based on data from the studies listed in the 
tables below. 
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A total of 5941 subjects were enrolled into these studies (3672 received TAK-491). Other than 
study 491-020 which was conducted in Russia and Europe, the efficacy trials enrolled subjects 
residing in the U.S. or Latin America.  
 
The dose ranging studies (with TAK-491 or TAK-536) are listed below. 
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The open label studies are listed below. 
 

 
 
Two additional TAK-536 studies are listed below. 

 5Reference ID: 2878983



Clinical Review 
Maryann Gordon, M.D. 
NDA# 200796 

  
For completeness, a list of all primary and supportive clinical pharmacology studies is shown 
below.  
For completeness, a list of all primary and supportive clinical pharmacology studies is shown 
below.  
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1.3.2. Efficacy 
Four studies (-019, -008, -011, -005) using a randomized, double blind, placebo controlled trial 
design demonstrated that TAK-491 lowers blood pressure in subjects with mild to moderate 
hypertension. Most of the double blind treatment phases of these studies were up to 8 weeks in 
duration. 
 
Another study (-016) was a withdrawal trial. Subjects were treated for 26 weeks with open 
labeled TAK-491. They were then randomized in a double blind fashion to placebo or TAK-
491 and treated for 6 weeks. Compared to placebo group which saw a rise in blood pressure, 
the blood pressure remained at approximately baseline level in the group that remained on 
TAK-491. 
 
The blood pressure responses for the four placebo controlled trials are shown below. 
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Trough clinic blood pressure 
Study id 
 
 

Approx 
number 
per group 

Placebo 
response  
mmHg 

Placebo subtracted SBP/DBP change from baseline mmHg 

TAK-491   5 mg 10 mg 20 mg  40 mg 80 mg 
019 290 -2/-1 - - - -14/-6 -15/-8 
008 280 -2/0 - - -12/-7 -12/-7 -15/-8 
011^ 137 -3/-2 - - - -5/-3 -6/-3 
005 60 -5/-8 -6/-3 -11/-5 -10/-4 -12/-6 -9/-4 

^black subjects only 
 

Doses of TAK-491 5 mg and above are superior to placebo in lowering blood pressure. There is 
little difference in effect among the doses 10-80 mg. 
 
Dosing interval  
The entire SBP 24-hour period ABPM monitoring following one dose is shown below for the 
pooled analyses of studies 491-008 and 491-019. 
 
SBP: change from baseline by hour post dose at Week 6 for TAK-401 40 mg and 80 mg and 
olmesartan. 
 

 
 
The ratio of the placebo-corrected blood pressure reductions observed at trough (22 to 24 hours 
post dose) vs peak response (i.e., the trough-to-peak ratios) were >0.85 for both SBP and DBP in 
these pooled analyses for TAK-491. 
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Subgroups 
The following subgroups were examined for difference is blood pressure effect by age, sex,   
race, BMI, geographic region, hypertensive grade, and  diabetic status  
 
The figure below shows placebo subtracted change from baseline at week 6 for mean clinic SBP. 
The data are from studies 491-008 and 019 by subgroup 
. 

 
 
There was a reduced response in the subjects ≥75 years of age (probably because of a small 
sample size) and black subjects. There were greater blood pressure reduction as hypertension 
severity increased and as calculated GFR decreased, although the sample sizes were small in the 
subgroups of subjects with Grade 3 hypertension and moderately impaired renal function (based 
on calculated GFR). 

 
Comparators 
TAK-491 was not consistently superior in lowering blood pressure compared to other ARBs 
(olmesartan medoxomil and valsartan).  

 
1.3.3. Safety 

TAK-491, an angiotensin II receptor blocker (ARB), has a safety profile similar to other drugs in 
this class. The most commonly reported adverse events in the placebo controlled trials included 
headache, dizziness, dyslipidemia, and urinary tract infections. The reporting rates for most 
adverse events were similar to or only slightly higher than those reported by the placebo groups 
and there did not appear to be dose related. 
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As with other drugs that inhibit the renin-angiotensin-aldoseterone system, increases in serum 
creatinine were more common in the TAK-491 groups compared to placebo.  Most were mild 
and transient and rarely resulted in study discontinuation. There were few reports of adverse 
renal events. Those subjects with moderate or severe renal impairment at baseline were more 
likely to report greater elevations of serum creatinine.  

 
1.3.4. Dosing Regimen and Administration 
The usual recommended starting dose should be 5 mg or 10 mg once daily in subjects who are 
not volume contracted. Doses may be increased up to 80 mg once daily. 
  
1.3.5. Drug-Drug Interactions 

Please see Clinical Pharmacology review by Divya Menon-Andersen, PhD. 
 
Preliminary analyses show no significant drug interactions with digoxin or warfarin in healthy 
volunteers. Azilsartan medoxomil is not metabolized by the cytochrome P450 system and has no 
effects on P450 enzymes; thus, interactions with drugs that inhibit, induce, or are metabolized by 
those enzymes are not expected. 
 

1.3.6. Special Populations 
• Nursing mothers 
• In patients with an activated renin-angiotensin system, such as volume- or salt-depletion, renin-
angiotensin-aldosterone system blockers such as azilsartan medoxomil can cause excessive 
hypotension. In susceptible patients, e.g., with renal artery stenosis, RAAS blockers can cause 
renal failure. 
• Geriatrics: No overall difference in efficacy or safety vs. younger adult patients, but greater 
sensitivity of some older individuals cannot be ruled out. 
 
2 INTRODUCTION AND BACKGROUND 
 
2.1 Product information 
TAK-536 (azilsartan medoxomil) is an antagonist of human angiotensin II type 1 (AT1) 
receptors developed by Takeda Global Research & Development Center, Inc.  
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TAK-491 is a prodrug of the active moiety, TAK-536 (azilsartan).  TAK-491 was selected for 
US development rather than TAK-536 because of a different pharmacokinetic profile for TAK-
491 capsules. 
 
2.2 Currently Available Treatment for Indication 
There are many well established drugs including numerous angiotensin receptor blockers 
(ARBs) for the treatment of hypertension. 
 
2.3 Availability of Proposed Active Ingredient in the United States 
Azilsartan medoxomil is not currently marketed in this country. 
 
2.4 Important Issues with Pharmacologically Related Products  
Pregnancy: drugs that act directly on the renin-angiotensin system can cause injury and even 
death to the developing fetus. 
 
Hypotension: in patients with an activated renin-angiotensin system, such as volume- or salt-
depleted patients (e.g., those being treated with high doses of diuretics), symptomatic 
hypotension may occur after initiation of therapy with ARBs 
 
Hyperkalemia:  may occur in patients on ARBs, particularly in patients with advanced renal 
impairment, heart failure, on renal replacement therapy, or on potassium supplements, 
potassium-sparing diuretics, potassium-containing salt substitutes or other drugs that increase 
potassium levels. 
 
Impaired Renal Function:  as a consequence of inhibiting the renin-angiotensin-aldosterone 
system, changes in renal function in susceptible individuals may occur. In studies of ACE 
inhibitors in patients with unilateral or bilateral renal artery stenosis, increases in serum 
creatinine or blood urea nitrogen were observed. There has been no long term use of ARBs in 
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patients with unilateral or bilateral renal artery stenosis, but an effect similar to that seen with 
ACE inhibitors could occur. 
 
Dual blockade of the renin-angiotensin-aldosterone system (e.g., by adding an ACE-inhibitor to 
an angiotensin II receptor antagonist) require close monitoring of renal function. 
 
2.5 Pre-submission Regulatory Activity 
The Agency met with the sponsor for a pre NDA meeting on December 10, 2009, a type C 
guidance meeting on June 22, 2009, and an end of phase 2 meeting on April 26, 2007.  
 
3 SIGNIFICANT FINDINGS FROM OTHER REVIEW DISCIPLINES 
 
Please see individual reviews 
 
4 DATA SOURCES, REVIEW STRATEGY, AND DATA INTEGRITY  
 
4.1 Sources of Clinical Data 
The sponsor has submitted electronic submissions to the electronic document room dated April 
28, 21010. 
 
4.2 Tables of Clinical Studies 
See section 1.3.1 
 
4.3 Review Strategy 
This review is a joint clinical-statistical review. Since there were numerous trials, the following 
table shows the depth of review for the individual studies. The individual study reviews are 
found in the appendix.  
 
Complete efficacy/safety   Brief efficacy/safety reviews  Safety only 

008 009 TAK-536 studies 
019 010 006 
011 016  
005 301  

 020  
 
4.4 Data Quality and Integrity 
The Division did not require an inspection for NDA 200796 because there were many placebo 
controlled trials with large sample sizes and with large number of investigators all showing 
consistent efficacy results (and results the Division expected for a drug that is an angiotensin II 
receptor blocker).  In addition, there were very few reported deaths or serious adverse events. 
ARBs, in general, have found to be reasonably safe and effective drugs for hypertension. 
 
4.5 Compliance with Good Clinical Practices 
Each protocol used to support this new indication stated that the study was to be conducted in 
compliance with Good Clinical Practices. With the exception of minor protocol violations, there 
is no indication that good clinical practices were not followed by any investigator. 
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4.6 Financial Disclosures 
The sponsor submitted the following statement and table: 
 

 
 
5  CLINICAL PHARMACOLOGY 
Please see review by Dr. Divy Menon-Andersen 
 
6   INTEGRATED REVIEW OF EFFICACY 
 6.1 Indication 
Azlisartan medoxomil is indicated for mild to moderate essential hypertension 
 
The phase 3 program of TAK-491 was designed to characterize the efficacy of TAK-491: (1) vs 
placebo, (2) vs active comparators, (3) in subpopulations, (4) during long-term administration 
(maintenance of effect), and (5) when co administered with other antihypertensive agents.  
 
Placebo controlled 
The efficacy of TAK-491 was evaluated in placebo controlled studies 491-005, 491-008 and 
TAK-491-019 (and others). These studies enrolled subjects with mild-to-moderate hypertension1 
for a duration of 6-8 weeks and the primary endpoint was either blood pressure measured by 
ABPM or manually (referred to as clinic blood pressure). All dosing was once daily. The TAK-
491-005 study evaluated doses (capsules) 5, 10, 20, 40 and 80 mg, the TAK-491-008 study 
                                                 
1 BP around 150-180/90-114 mmHg 
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evaluated doses (tablets) 20, 40, and 80 mg, and the TAK-491-019 study evaluated doses 
(tablets) 40 mg and 80 mg after forced-titration from lower doses (20 and 40 mg, respectively). 
The efficacy results of these three studies are discussed below. 
 
Results 
Study 491-005 
After a 2-week, single-blind placebo run-in period, subjects who met entry criteria were 
randomized to receive (capsule formulation) TAK-491 5, 10, 20, 40, 80 mg, placebo, or 
olmesartan 20 mg QD for 8 weeks. Clinical DBP and SBP were measured at Screening (Day -21, 
Day -14 and Day -7), Randomization (Day 1), Week 1, Week 2, Week 4, Week 6, and Week 8. 
ABPM occurred at Day 1 and Week 8 or Early Termination. 
 
 
Efficacy endpoints: 
Primary endpoint was the change from baseline at final visit in the sitting clinic DBP. The 
secondary efficacy variables were the change from baseline at final visit in sitting clinic SBP, 
standing SBP and DBP, as well as SBP and DBP measured by ABPM. 
 
Results 
A total of 449 subjects were randomized and 404 subjects completed the study.  The blood 
pressures as baseline and endpoint and change from baseline at endpoint are shown below by 
treatment group. 
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Baseline blood pressures were fairly similar across treatment groups (around 150/100 mmHg). 
At week 8, there were substantial decreases in blood pressure in all doses of TAK-491 compared 
to placebo, although the lowest dose was not significantly different from placebo for DBP. 
 
The placebo subtracted blood pressure effects on SBP and DBP for all doses of TAK-491 on 
SBP and DBP are show below.  
 
Blood pressure (mmHg): change from baseline at week 8 minus placebo  
 TAK-491 

5 mg 
N=63 

TAK-491 
10 mg 
N=63 

TAK-491 
20 mg 
N=63 

TAK-491 
40 mg 
N=61 

TAK-491 
80 mg 
N=63 

Clinic SBP -6 -11 -10 -12 -9 
Clinic DBP -3 -5 -4 -6 -4 
 
The lowest tested dose TAK-491 5 mg produced a treatment effect of 6/3 mmHg compared to 
9/4 mmHg for the 80 mg dose.  There is no convincing evidence that doses of TAK-491 above 
40 mg are necessary.  
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Study 491-019 
Subjects were enrolled at sites in the United States and Latin America and were required to have 
a clinic SBP ≥150 and ≤180 mm Hg and 24-hour mean SBP ≥130 and ≤170 mm Hg. Those who 
met the entry criteria were randomized to receive TAK-491 20 mg, TAK-491 40 mg, valsartan 
160 mg, olmesartan 20 mg, or placebo for 2 weeks. At the end of 2 weeks, subjects were force-
titrated to the higher dose: TAK-491 40 mg or 80 mg, valsartan 320 mg, olmesartan 40 mg, or 
remained on placebo, respectively. Subjects remained at the higher dosage for the remainder of 
the study. Ambulatory blood pressure monitoring (ABPM) occurred on Day -1 for 24 hours prior 
to the first dose of double-blind study medication and at Week 6 or Early Termination for 24 
hours following the last administration of study medication. Clinic DBP (diastolic blood 
pressure) and SBP were measured at Screening, randomization, Week 2, Week 4, and Week 6.  
 
Efficacy endpoint 
Primary endpoint was change from baseline at final visit in mean 24 hour SBP as measured by 
ABPM. 
 
Results 
A total of 1291 subjects were randomized (154 placebo, 280 to 290 in the active treatment 
groups) and 90% completed the study.  
 
The subjects randomized to TAK-491 or placebo had similar baseline SBP and DBP  throughout 
the 24 hour profile (approximately 144/88 mmHg). At week 6, there were statistically 
significantly greater reductions in 24 hour SBP and DBP as measured by ABPM for subjects 
randomized to TAK-491 40 mg and 80 mg compared to those randomized to placebo. The 
figures below shows the change from baseline for SBP followed by DBP at week 6 for all 
treatment arms. 
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Dose effect 
The two doses of TAK-491 (40 mg and 80 mg) are similar to one another in lowering both SBP 
and DBP. The treatment effects for 24 hour mean for TAK-491 40 mg and 80 mg were 13/9 
mmHg and 14/9 mmHg, respectively.   
 
Time course of effect (manual BP measurements) 
The doses of the study drugs were forcibly doubled at week 2. There was further SBP decline 
with the increased doses in all active treatment groups at week 4. SBP between weeks 4 and 6 
were similar for all groups. The effects of the two doses of TAK 491 are similar. This is shown 
in the figure below. 
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Study 491-008 
Subjects were enrolled at sites in the United States and Latin America and were required to have 
a clinic SBP ≥150 and ≤180 mm Hg and 24-hour mean SBP ≥130 and ≤170 mm Hg. Those who 
met the entry criteria were randomized to receive TAK-491 20 mg, TAK-491 40 mg, TAK-491 
80 mg, olmesartan 40 mg, or placebo for 6 weeks. ABPM was obtained on Day -1 for 24 hours 
prior to the first dose of double-blind study medication and at Week 6 or Early Termination for 
24 hours following the last administration of study medication. Clinic DBP and SBP were 
measured at screening, randomization, Week 2, Week 4, and Week 6.  
 
Efficacy endpoint 
Primary efficacy endpoint was change from baseline at week 6 in 24-hour mean SBP as 
measured by ABPM. 
 
Results 
A total of 1275 subjects were randomized (142 placebo, 282 to 285 in the active treatment 
groups) with 92% completing the study. 
 
The subjects randomized to TAK-491 or placebo had similar baseline SBP and DBP  throughout 
the 24 hour profile (approximately 146/87 mmHg). At week 6, statistically significantly greater 
reductions in 24-hour mean SBP were observed at Week 6 with each active treatment compared 
to placebo. The three doses of TAK 491 tended to produce similar blood pressure lowering 
effects. The figures below shows the change from baseline for SBP followed by DBP at week 6 
for all treatment arms. 
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The three doses of TAK 491 produced similar blood pressure lowering effect. The treatment 
g, 40 mg and 80 mg were 11/7 mmHg, 12/7 mmHg 

, respectively.  There is little added efficacy with dose above TAK-491 40 mg. 

esartan

effects for 24 hour mean for TAK-491 20 m
and  13/8 mmHg
 
Active Comparators 
vs. Olm  

he two studies that included a treatment arm with olmesartan were 491-008 and 491-019. T
The study designs of the trials were discussed previously. The pooled BP results are shown 
below. 
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TAK-491 40 mg was not consistently better in lowering blood pressure compared to olmesartan 
m all 

 

 

 

s. Valsartan

edoxomil 40 mg. The blood pressure differences between TAK 491 and olmesartan were sm
(between 1 and 3 mmHg).   

The table below shows the disposition of subjects in the pooled trials.   

 
There were more study discontinuations, indicating more intolerance, in the TAK-491 80 mg
group compared to olmesartan medoxomil 40 mg group.  
 
v  

pulation enrolled.  However, they 
aried in duration (6 weeks and 24 weeks, respectively) and study 491-301 did not include a 

placebo arm. 
 
In study 419-019, the valsartan group had significantly higher baseline values compared to the 
other treatment arms.  This is shown in the table below. 
 

The efficacy of TAK-491 compared to valsartan 320 mg was evaluated in studies 491-019 and 
491-301. Both studies were similar in terms of subject po
v
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As a result of baseline imbalance, the blood pressure differences at endpoint between TAK 491 
and valsartan, therefore, are uninformative. 
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Subgroups 
The effect of TAK-491 on blood pressure by subgroup (race, age, sex, BMI, and geographic 
region, hypertension severity, diabetic status, and renal function status) were evaluated in pooled 
studies shown below.  
 

 
 
There was no evidence of heterogeneity in response as measured by 24-hour mean SBP by sex, 
BMI, geographic region, diabetic status, or age (<65 or ≥65), although there was a reduced 
response in the small subset of subjects ≥75 years of age. Regarding race, black subjects had a 
substantially reduced response compared to white subjects (differences by race are discussed 
further). Results measure by clinic BP were similar to the mean 24 hour data. 
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A trend of greater reduction in 24-hour mean SBP was observed as hypertension severity 
increased (discussed further below), although the sample sizes were small in some of the 
subgroups. 
 
Race 
Change from baseline to Week 6 for 24-hour mean SBP and clinic SBP is summarized by race in 
the table below. These pooled analyses include data from the 6-week studies 491-008 and 491-
019. 

 
The placebo corrected SBP effects were approximately twice as great for the white subjects 
ompared to the black subjects.  c

 
Hypertension severity 
Change from baseline to Week 6 for 24-hour mean SBP and clinic SBP by hypertension seve
(Grades 1, 2, and 3) are shown below. These pooled analyses include data from the placebo-
controlled, 6-week s

rity 

tudies 491-008 and 491-019. There were very few subjects with baseline 
SBP > 180 mmHg. 
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The subjects with the highest baseline SBP (grade 3) tended to have the largest response to TAK-
491.  
 
7. INTEGRATED REVIEW OF SAFETY 
 
7.1 Methods and Findings 
Extent of exposure 
 
There were 64 studies used for the safety evaluation of this drug. The sponsor pooled 24  studies 
that they considered to have similar characteristics and left the remaining 40 studies unpooled. 
 
 The 64 studies divided into pooled and unpooled groups are listed below. 
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The focus of the safety review is on the nine phase 3 studies. These studies used multiple doses 
20 mg, 40, 80 mg given once daily for between 6 and 24 weeks. 
 
The following table shows the extent of exposure for the 4814 subjects who were randomized to 
TAK 491 in these nine studies. 
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Placebo controlled pool 
The placebo controlled pool of five studies (3 monotherapy and 2 coadministration studies) is 
shown below. These studies were all six weeks in duration. 
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The subject disposition for the five studies making up the placebo controlled pool is shown 
below. 
 

Compared to placebo (8%) and TAK-491 40 mg (7%), a higher percentage of subjects 
randomized to TAK-491 80 mg (10%) had been discontinued early. The difference between the 
groups is mostly the percents of subjects who voluntarily withdrew or were lost to follow up, 
categories that suggest subjects were unable to tolerate the study drug. Placebo had more 
withdrawals because of lack of effect compared to active treatment groups.  
 
The subject disposition for the 3 monotherapy studies is shown below. 
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s 
There were slightly more premature discontinuations in the TAK-491 80 mg group (10%) 
compared to the lower dose of TAK-491 (8%) and placebo (9%). Overall, the withdrawal rate for 
adverse events and voluntary withdrawal combined was 6% for TAK-491 80 mg compared to 
4% for the other two groups. 
  
Selected demographics for the subjects in the placebo controlled trials are shown below. 
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The groups were reasonably well balanced. The mean age was approximately 57 years. 
Somewhat more elderly subjects (≥75 years of age ) had been randomized to the placebo group 
compared to the other groups.  About half of the study population was white.  
 
Approximately half of subjects had a BMI ≥30 and less than a quarter of subjects were current 
smokers. The majority of subjects had no history of cardiovascular disease (an exclusion 
criterion for 3 of 5 studies) or diabetes, and reported no use of lipid-modifying or diabetes. 
 
Most subjects had normal renal function or mild renal impairment at baseline.  At baseline, the 
majority of subjects had clinic SBP of 160 to <180 mm Hg or 140 to <160 mm Hg. There were 
slightly more placebo subjects (10%) compared with TAK-491 subjects (8%) with SBP ≥180 
mm Hg. 
 
The active controlled pool  
The active controlled pool of four studies is shown below. These studies were either 6 or 24 
weeks in duration. 
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The subject disposition for the four studies making up the active controlled pool is shown below. 
 

 
Compared to the lower dose TAK-491 group and the comparator group, a higher percentage of 
subjects randomized to TAK-491 80 mg discontinued prematurely because of an adverse event 
or had voluntarily withdrawn from the study. The differences in incidence rates among the 
treatment groups for withdrawal, however, were not large. 
 
Selected demographics for the subjects in the active controlled trials are shown below. 
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Demographic and baseline characteristics were fairly well balanced in all categories. The mean 
age was around 57 years and the subjects were mostly white. 
  
Approximately half of subjects had a BMI ≥30 and less than a quarter of subjects were current 
smokers. The majority of subjects had no history of cardiovascular disease (recent history of 
major cardiovascular events was an exclusion criterion) or diabetes, and reported no use of lipid-
modifying or diabetes medications. 
 
Most subjects had normal renal function or mild renal impairment at baseline and the majority of 
subjects had baseline clinic SBP of 140 to <180 mm Hg. Less than 4% of subjects in any dose 
group had SBP ≥180 mm Hg.  
  
The open label pool 
The open label pool of three studies is shown below.  
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Phase 1 pool 
The Phase 1 Pool integrates data from 15 studies (491- 001, 002, 003, 004, 007, 012, 013, 015, 
017, 101, 102, 103, 104, 107, and 110). 
 
 
7.1.1 Deaths 
As of February 3, 2010, a total of 9 fatal serious adverse events were reported during the 64 
studies investigating the use of TAK-491. Details regarding these deaths are shown in the table 
below. 
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Of the nine reports of death, three subjects had been randomized to TAK-491 and one had been 
randomized to TAK-536. These subjects are discussed below. 
 
-Subject 491-008/6021-004 (TAK-491 20 mg) was a 58-year-old, white male with a 
history of anemia, peptic ulcer, and alcoholism, who experienced gastrointestinal 
hemorrhage and shock. On Study Day 31, the subject was admitted to the ICU with nausea, 
vomiting blood, and feeling weak, and study drug was stopped. Medical history on hospital 
admission revealed liver cirrhosis, ethanol abuse (for 20 years, denied at screening), hepatitis 
C (not reported at screening), anemia, peptic ulcer disease, and a gastrointestinal bleed the 
previous year. Bleeding could not be stopped and the subject was pronounced dead two days 
later.  
 
-Subject 491-301/1061-043 (TAK-491 40 mg) was a 37-year-old black male with a 
medical history of alcohol abuse, pancreatitis, hypothyroidism, hypercholesterolemia, type 2 
diabetes mellitus, and chronic renal failure. He apparently experienced an unwitnessed sudden 
death around 9 days after the last known dose of study drug. The cause of death as determined by 
autopsy was hypertensive cardiovascular disease and arteriosclerotic cardiovascular disease. 
Toxicology was positive for alcohol and quetiapine. 
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-Subject 491-006/1026-016 (TAK-491 80 mg) was a 47-year-old white male with no known 
relevant medical history who committed suicide on study day 211. The subject presented to his 
primary care physician with irritability, insomnia, feelings of worthlessness, and impaired 
concentration several weeks prior to the fatal event. He was diagnosed with major depressive 
disorder, prescribed duloxetine hydrochloride and clonazepam for anxiety and advised to 
withdraw from the study. 
  
-Subject 536OPI-525/10033 (TAK-536 5 mg and pioglitazone 45 mg) was a 64-year-old white 
female with a history of type 2 diabetes mellitus, polio, cerebral vascular accident, and 
hyperlipidemia. The subject received pioglitazone 15 mg for 7 days during screening and 
pioglitazone 45 mg with TAK-536 5 mg for 28 days. On study day 36, the subject was seen for a 
routine clinic visit. She was without complaints and her examination was unremarkable. She was 
found death the evening of that day.  No autopsy was performed.  
 
All four deaths appear to be unremarkable.  
 
7.1.2. Serious adverse events 
Phase 3 placebo-controlled pool 
The table shows the total number of subjects reporting at least one serious adverse event in these 
studies. 
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The rate of subjects reporting a serious adverse event was about 10% regardless of treatment 
group. There is no reported serious adverse event, other than probably syncope, that is obviously 
linked to the use of TAK-491.  
 
Phase 3 active-controlled pool 
The table shows the total number of subjects reporting at least one serious adverse event in these 
studies. 
 
 

 
 
The reporting rates of serious adverse events were low in all treatment groups (2%). 
 
Phase 3 open-label pool 
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The incidence rate of reporting serious adverse events in the open label trials was 4.9%. The 
most frequently reported events included chest pain (4 subjects, 0.3%), syncope and hypotension 
(3 subjects, 0.2%, each). 
 
Phase 1 pool 
No serious adverse event was reported in any study comprising this pool of studies. 
 
Unpooled studies 
There were 17 serious adverse events reported by 13 subjects enrolled in one of the two 8-week 
phase dose-ranging studies (491-005 and 536-002). There was one reported death (olmesartan 
medoxomil). 
There were six subjects (5 TAK-536 subjects and 1 candesartan subject) reporting serious 
adverse events in the 12-week phase dose-ranging study (536-CCT-001). The events reported by 
the TAK-536- subjects were fall, road traffic accident, rectal cancer, gastric ulcer hemorrhage, 
and chest pain. 
 
Enrollment is continuing in the TAK-536 phase 3 Japanese studies (536- CCT-005, OCT-006, 
OCT-003, and OCT-002). A total of nine serious adverse events have been reported as of 
February 3, 2010. These include death resulting from cardiac failure (placebo), road traffic 
accident, fall, cerebral infarction, and duodenal ulcer (all placebo). The remaining four 
were in TAK-536- or candesartan cilexetil groups (treatment remains blinded) and include  
foot fracture resulting from a fall, concussion resulting from a traffic accident, intervertebral disc 
protrusion aggravated condition, and basal cell carcinoma. 
 
There were two serious adverse events reported in the other 8-week phase 2 studies (536-GHBA-
590 and 536-GHBA-774). Theses included cerebrovascular accident (placebo) and atrial 
fibrillation (TAK-536 0.5 mg). 
 
There were two serious adverse events reported in the open-label study 536-CPH-005. These 
included headache/blood pressure increased and ECG ST segment depression. 
 
No serious adverse events were reported in any of the 18 TAK-536 phase 1 studies (536- 004, 
005, 006, 007, 008, 009, 010, 011, 014, 016, 316, 317, 661, CPH-001, CPH-002, CPH-009, 
EC101, and GHBA-328) or in the TAK-491 Japanese phase 1 studies (491-CPH-001 and 
491-CPH-005). 
 
There were two SAEs were reported (scrotal abscess and infective cholecystitis) in the TAK-
536/pioglitazone study 536OPI-003. There were no SAEs in study 536OPI-005.  
 
There were two deaths reported in study 536OPI-525 (sudden cardiac death, TAK-536 5 
mg+pioglitazone 45 mg, and hemorrhagic stroke, placebo+pioglitazone 15 mg). 
Twenty-four subjects reported serious adverse events. 
 
The seven phase 1 fixed dose combination (FDC) studies (491CCB-101; 491CLD- 102, 103, 
104, and 105; and 536OPI- 001 and 002) had no reported serious adverse events.  
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7.1.3 Discontinuations for adverse events 
 
Phase 3 Placebo-Controlled Pool 
 
The table below shows the number and percent of subjects who withdrew from a clinical trial 
because of an adverse event by treatment group. (The adverse events shown below are those that 
were reported by at least 2 subjects in any group.) 
 

 
The incidence rates of subjects discontinued prematurely (temporarily or permanently) from 
study drug because of an adverse event were similar across the treatment groups (approximately 
2.4%). 
 

 38Reference ID: 2878983



Clinical Review 
Maryann Gordon, M.D. 
NDA# 200796 

 
Overall, the most frequently reported adverse events leading to discontinuation by subjects 
randomized to TAK- 491 40 mg plus 80 mg were dizziness (0.3% vs. 0.1% placebo) and 
hypotension (0.3% vs. 0 placebo).  There was little difference in reporting rates between the 40 
mg and 80 mg doses. 
 
Adverse events of note leading to study  discontinuation only by subjects randomized to TAK-
491 80 mg include hypertensive crisis (3) asthenia (2) and blood creatinine increased (2). 
 
Phase 3 Active-Controlled Pool 
The table below shows the number and percent of subjects who reported temporary or permanent 
drug discontinuations because of an adverse event by treatment group (reported by at least 2 
subjects in one or more groups). 
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The incidence of adverse events leading to study drug interruption or premature discontinuation 
was higher in the TAK-491 80 mg group compared with the other groups.  
 
The adverse events of note leading to discontinuation or study interruptions that were reported 
more often in the TAK-491 group included dizziness (0.5% for both TAK-491 doses vs. 0.1% 
for the comparators), hypotension (0.8% for the TAK-491 80 mg dose vs. 0.2% for the lower 
dose of TAK-491 and comparators), and hypertensive crisis (0.2% for TAK-491 80 mg vs. 0% 
for the other 2 groups). 
 
Phase 3 Open-Label Pool 
The overall incidence of adverse events that led to study drug interruption or premature 
discontinuation was 8.7% with dizziness (1.6%), fatigue (1.4%), headache (0.9%), and 
hypotension (0.7%) being the most commonly reported. 
 
Phase 1 Pool 
Two adverse events leading to prematurely discontinuation in the Phase 1 pool included 
conjunctivitis and headache (reported by one subject each). 
 
Unpooled Studies 
There was a study discontinuation because of headache with blood pressure increased (study 
536-CPH-005). 
 
In the phase 3 study 536OPI-003, adverse events that led to premature discontinuation included 
hyperglycaemia and blood glucose increased, dizziness and erectile dysfunction, tremor, and 
heart rate increased.  
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7.1.5 Common adverse events 
The sponsor stated that the common adverse events (referred to as treatment emergent adverse 
event, TEAE) presented in this section occurred after the first dose of study drug and within 30 
days of the last dose of study drug, unless otherwise noted.  
 
The most common TEAEs were defined as those reported by ≥5% of subjects in any group and 
other common TEAEs were defined as those reported by ≥2% of subjects in any group, 
regardless of investigators’ opinion on causality.  
 
Placebo controlled pool 
The table below displays the adverse events reported by at least 2% in any treatment group in 
this pool.  
 

 

 
 
The placebo subtracted rates for the most commonly events reported by the TAK-491 subjects 
are shown below.  
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Percents-placebo subtracted 
 TAK-491 40 mg 

N=1072 
TAK-491 80 mg 

N=1074 
Diarrhea 1.5 1.6 
Dizziness 1.2 1.5 
Dyslipidemia 1.2 1.2 
Plasminogen activator 
inhibitor increased 

<1 <1 

 
Overall, the adverse event reporting by TAK-491 subjects was uncommon and not greatly 
different from the reporting by placebo subjects. 
 
Common adverse events in study 005 (placebo controlled, dose response TAK-491 5 mg to 80 
mg). 
 

   
 
None of these adverse events appears to be dose related. 
 
Adverse events reported by at least 1% of subjects and with higher rates in both the TAK-491 
dose groups compared to placebo in the placebo controlled monotherapy studies are shown 
below. 
 
Percent of subjects 
 Placebo 

N=435 
TAK 40 mg 

N=698 
TAK-80 mg 

N=704 
Dyslipidemia 1.4 2.7 3.3 
Dizziness 2.1 2.9 3.0 
Diarrhea 0.5 1.6 2.4 
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Edema 0.9 1.7 1.7 
Fatigue 0.5 0.9 1.4 
Table 8.6 sent 10-18-2010 
 
The rates are fairly low for all dose groups. 
 
Active controlled pool 
 
A summary of adverse events reported by at least 2% of subjects in any group is shown below. 
 

 
The reporting rates for dizziness, urinary tract infection and increased blood creatinine 
phosphokinase were higher for TAK-491 40 mg and 80 mg compared to the active comparators 
combined. There was more cough in the active comparator group (because of the inclusion of 
subjects taking ramipril). 
 
The adverse events reported in the ARB comparison studies were also pooled. Events reported 
more often with TAK-491 compared with olmesartan medoxomil (studies 491-008 and 491-019) 
were dyslipidemia, diarrhea, and UTI. Events reported more often with TAK-491 compared with 
valsartan were diarrhea, dizziness, UTI, and fatigue in the short-term study (491-019) and 
headache, dizziness, UTI, fatigue, blood CK increased, back pain, pain in extremity, and 
bronchitis in the long-term study (491-301). 
 
Phase 1 Pool 
In the phase 1 pool, dizziness, headache, and nausea were the most commonly reported adverse 
events. Other commonly reported adverse events included oropharyngeal pain, diarrhea, fatigue, 
feeling hot, syncope, tremor, nasopharyngitis, and contact dermatitis.  
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Unpooled Studies 
In study 536-002, nasopharyngitis was the most frequently reported adverse event. 
 
In the 12-week phase 2 dose-ranging study (536-CCT-001), adverse event incidences were 
higher in all TAK-536 groups compared with placebo and candesartan cilexetil.  Nasopharyngitis 
was the most frequently reported adverse event which was higher in TAK-536 treatment groups 
compared with the placebo and candesartan cilexetil groups. 
 
In other 8-week phase 2 studies (536-GHBA-590 and 536-GHBA-774), TEAE incidences were 
55.0% to 72.5% (536-GHBA-590) and 60.5% to 69.8% (536-GHBA-774). For each study, 
incidences were similar across treatment groups except for placebo (72.5%) compared with 
TAK-536 groups (55.0%-65.1%). Five subjects (22.7%) experienced at least 1 TEAE in the 
open-label study 536-CPH-005. 
 
Adverse event reporting rates among the 18 TAK-536 phase 1 studies were variable, ranging 
from zero to 87.5% across treatment groups. The most frequently reported adverse events were 
headache and dizziness. 
 
Adverse event reporting rates were zero to 33.3% and 20.0% to 40.0%, respectively, across 
treatment groups in the 491-CPH-001 and 491-CPH-005 studies. Postural dizziness was the only 
adverse event that was reported by at least 2 subjects in both studies. 
 
In the TAK-536/pioglitazone phase 3 study 536OPI-003, adverse event reporting rates ranged 
from 51.5% to 56.3% and was similar across treatment groups. In 536OPI-005, adverse events 
reporting rates ranged from zero to 66.7%, with wide differences among groups. UTI was the 
most commonly reported adverse event in 536OPI-003. In 536OPI-005, only diarrhea and edema 
were reported by 2 subjects, though in different treatment groups. In the single phase 2 study 
(536OPI-525), dizziness and hypotension were the only frequently reported adverse events with 
incidences higher in TAK-536 groups compared with the placebo groups. 
 
Adverse event reporting rates ranged from 4.2% to 41.7% across treatment groups among the 7 
phase 1 FDC studies (491CCB-101; 491CLD- 102, 103, 104, and 105; and 536OPI- 001 and 
002). The most frequently reported TEAEs were headache and dizziness. 
 
Hypotension 
The reporting rates of adverse events of hypotension or suggestive of hypotension in the Phase 3 
study pools are shown below. 
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Overall, more adverse events suggestive of hypotension were reported by subjects randomized to 
TAK-491 80 mg (4.8% and 6.2%) compared to subjects randomized to placebo (2.9%) or one of 
the comparator groups (3.5%). The subjects randomized to TAK-491 40 mg reported an adverse 
event suggestive of hypotension less often compared to subjects in the TAK-491 80 mg dose 
group. Syncope was reported by 0.3% of subjects in TAK-491 80 mg group compared to 0.2% in 
the TAK-491 40 mg group and 0% in the placebo group. The reporting rate of syncope in the 
comparator group was 0.2%, slightly less than that reported by TAK-491 80 mg (0.3%). The 
TAK-491 40 mg group had the lowest reporting rate (<1%). In addition, dizziness tended to be 
reported more often by the TAK-491 80 mg group compared to placebo or the comparators.  
 
Renal events 
N.B. The majority of renal adverse events were based on the investigator assessment of clinical 
significance and not all abnormalities were reported as adverse events. Further discussion 
regarding reported creatinine elevations is provided in chemistry laboratory evaluations. 
 
Renal events reported by subjects in the phase 3 pools are shown below. 
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Overall, renal events were reported more often by subjects randomized to a TAK-491 group  
compared to subjects randomized to placebo or a comparative agent. In addition, TAK-491 80 
mg had a higher reporting rate compared to the lower TAK-491 dose. The majority of reported 
events were increased serum creatinine, increased blood urea nitrogen (BUN), or decreased 
GFR, all with higher reporting rates in the TAK-491 groups (with and without diuretic co- 
administration). 
 
The reporting rates of renal failure, renal failure chronic, and renal impairment as adverse events 
were low for all treatment groups.  
 
The reporting rates for renal events from the placebo-controlled monotherapy studies (excluded 
co-administration of chlorthalidone and amlodipine) are shown below. 
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These events were slightly higher in the TAK-491 groups compared to placebo with increased 
blood creatinine and increased blood urea increased being the most common. In this comparison, 
the doses of TAK-491 look similar. 
 
Adverse events by subgroups 
By gender: adverse events tended to be similar in frequency and type between male and female 
subjects. UTI was reported more frequently in female subjects in all treatment groups. Headache 
was reported more frequently in female subjects in all active treatments. Dizziness was reported 
more frequently for male subjects with TAK-491 80 mg and back pain was reported more often 
by female subjects with TAK-491 80 mg. Overall, there were no consistently significant 
differences between sexes in reporting adverse events. 
 
By age: there were no differences in the incidence of the most frequent adverse events between 
the <65 years and ≥65 years subjects. Hypotension was not uncommonly reported but the 
differences between the ages was negligible. 
 
There were few subjects 75 years or older.  
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Hypertension and renal events were reported slightly more frequently with TAK-491 in the ≥75 
years subgroup compared with the placebo group.  
  
By race:  study 491-011 evaluated the efficacy and safety of TAK-491 40 mg and 80 mg 
In more than 400 black subjects with essential hypertension. Headache was more common 
among subjects taking TAK-491 40 mg and 80 mg (4.4% and 6.6%, respectively) compared with 
placebo subjects (2.2%) and appeared to show a trend toward a dose response between the 2 
TAK-491 doses. Additionally, dizziness and peripheral edema were more common in the TAK-
491 40 mg and 80 mg treatment groups (2.9% and 2.2%, respectively) compared with placebo 
(0.7%). 
 
In the Phase 3 Placebo-Controlled Pool, 27% of the subjects were black, 54% were white, and 
19% were other. Only adverse events associated with hypotension showed a difference in 
reporting rates. These events were reported more by white subjects randomized to TAK-491 80 
mg in the Phase 3 Placebo-Controlled Pool and with both TAK-491 40 mg and 80 mg in the 
Phase 3 Active-Controlled Pool. 

 
 
By hepatic function: there is no evidence  that dose adjustment of TAK-491 is required for 
patients with mild to moderate hepatic impairment (Child-Pugh score 5-9). Subjects with severe 

epatic impairment (Child-Pugh score >9) were not evaluated. h
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By renal function: total exposure to TAK-536 was higher in subjects with renal impairment than 

ow for both 
e renal 

GFR ≥60 to <90 mL/min/1.73 m2), and  
oderate/severe impairment (eGFR <60 mL/min/1.73 m2). Subjects with severe renal 

n 
hase 3 studies.  

 
iscontinuation were much higher in the TAK-491 80 mg (65.5% and 12.1%) in the 

espectively, compared to the same renal group randomized to TAK-

linical laboratory samples were collected at Screening, Baseline, Final Visit, and at least 1 visit 
period in phase 3 studies. For the phase 1 pooled and phase 2 unpooled 

udies, clinical laboratory samples were collected at protocol-specified intervals. 

dividual subject changes are summarized by treatment group and were evaluated based on 
 Baseline at any visit relative to reference ranges, (2) 

in healthy subjects in the Phase 1 study 491-103, with increases of 30%, 25%, 96%, and 5% in 
subjects with mild, moderate, and severe renal impairment, and ESRD, respectively.  
 
The overall number of subjects in the moderate/severe renal function subgroup was l
the Phase 3 Placebo-Controlled Pool and Phase 3 Active-Controlled Pool. Three baselin
function categories were defined by eGFR for the subgroup analyses: Normal (eGFR  
≥90 mL/min/1.73 m2), mild impairment (e
m
impairment (eGFR <30 mL/min/1.73 m2) were uncommon in both pools because this was a
exclusion criterion in all p
 
The table below shows the incidence of adverse events by baseline renal function, phase 3 
placebo controlled pool.  
 

 
The overall incidence rates of reported adverse events and adverse events that led to study
d
moderate/severe subgroup, r
491 40 mg (43.3% and 3.3%, respectively) and placebo (35.7% and 2.4%, respectively).  
 
7.1.7 Clinical Laboratory 
C
during the treatment 
st
 
Clinical chemistry 
 
Individual subject changes  
In
(1) shifts in laboratory values from
markedly abnormal values, and (3) selected other laboratory measurements. 
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Phase 3 placebo controlled pool 
The table below shows the  percentages of subjects with shifts from Baseline to Week 2 and 
Final Visit in renal, hepatic, and potassium laboratory parameters. 
 

 
 
Renal: there were more abnormal increases in BUN and creatinine at week 2 and final visit for 
subjects randomized to TAK-491 compared to placebo. The higher dose of TAK-491 tended to 
have greater percentages of abnormal shifts compared to the lower dose. 
 
Hepatic: there were similar abnormal increases in AST, ALT, total bilirubin, ALP, and GGT at 

eek 2 and final visit for the subjects randomized to TAK-491 compared to placebo except there 

er groups. 

w
were slightly more abnormal increases in GGT at final visit in the TAK-491 80 mg group 
compared to the oth
 
Potassium: there were slightly more increases in potassium in the TAK-491 groups compared
the placebo group. 

 to 

The table below shows the percentages of subjects with markedly abnormal values of serum 
chemistries and LFTs observed at any time during treatment. 
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Renal: the percentages of subjects with markedly abnormal increases in creatinine were higher in 
the TAK-491 40 mg and 80 mg groups (1.3% and 1.1% respectively) compared with the placebo 
group (0.3%). Marked BUN abnormalities were not reported in any of the treatment groups. 
 
Hepatic: there were more subjects reporting markedly abnormal  ALT in the TAK-491 groups 
compared to placebo but this did not occur for AST and GGT.  
 
Other: there were slightly higher percentages of subjects reporting markedly abnormal levels of 
triglycerides and uric acid compared with placebo. 
 
The table below shows the number and percent of subjects reporting elevated liver 
transaminases. 
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There were higher percentages of TAK-491 subjects with elevated ALT (>3xULN) values 
compared to placebo (TAK-491 40, 80 mg and placebo: 0.6%, 0.7%, and 0.3%, respectively). 
However, the other parameter were similar across treatment groups. There is no evidence that 
TAK-491 had a deleterious effect on the liver.  
 
Subjects with elevated liver enzymes are discussed below: 
Subject 491-008/6120-008 (TAK-491 40 mg) prematurely discontinued because of elevated 
LFTs. She was a 61 year-old, white female who had elevated liver enzymes at baseline2 as well 
as mild renal impairment, hypothyroidism, and dyslipidemia reported elevated hepatic enzymes 
on Study Day 15 (ALT 206 U/L, AST 130 U/L, and GGT=88 U/L.  Both total bilirubin and ALP 
values were reported as within normal limits throughout the study. Previous medications 
included metoprolol 25 and 50 mg. Concomitant medication included levothyroxine 175 μg. The 
subject was prematurely discontinued on Study Day 28 and the event resolved about 2 weeks 
later. 
 
Subject 491-019/1019-027 (TAK-491 80 mg) had an AST >10×ULN (AST=526 U/L) and 
ALT=206 U/L on Study Day 53 as well as an increase in CK >33000 U/L (ULN=195). Follow-
up AST and ALT values obtained on Study Day 9 were less than  >3×ULN threshold; AST was 
normal at Study Day 13 and ALT was normal at Study Day 27. By Study Day 41, AST=29 U/L, 
ALT=33 U/L, and total bilirubin=0.4 mg/dL. The subject continued in the study. 

                                                 
2 At Baseline, ALT=100 U/L, AST=102 U/L, and GGT=61 U/L. 
3 At Baseline Total bilirubin=0.4 mg/dL, AST=39 U/L, and ALT=40U/L 
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Subject 491-008/6060-002 (TAK-491 40 mg) had an ALT=368 U/L and AST 280 U/L that were 
>5×ULN and an ALP of 1976 U/L that was >10×ULN at Final Visit on Study Day 42. Baseline 
values for total bilirubin=0.5 mg/dL, AST=50 U/L, ALT=26 U/L, and ALP=131 U/L. Follow-up 
values for ALT and AST on Day 490 were within normal limits and ALP=194 U/L.  
 
Individual Subject Changes in the Phase 3 Active-Controlled Pool 
 
A summary of shifts from Baseline to Week 2 and Final Visit in the Phase 3 Active-Controlled 
Phase 3 Active-Controlled Pool in renal, hepatic, and potassium laboratory parameters shown in 
the table below. 
 

 
 
Renal: the percentages of subjects with shifts to high for BUN were larger in the TAK-491 40 
and 80 mg than for the comparator groups at week 2 and final visit. The percentages of subjects 
with shifts to high in creatinine values at final visit were higher in the TAK-491 40 and 80 mg 
groups compared with the comparator group. The percentages of shifts in creatinine at last visit 
were higher for TAK-490 80 mg (3.3%) compared to TAK-491 40 mg (2.1%). The percentage 
for the comparator group was 1.6%.  
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Hepatic: the percentage of shifts in the hepatic laboratory parameters tended to be small and 
variable. However, compared to the active controls, the percentage of ALT increases was higher 
for TAK-491 80 at final visit. Both TAK-491 groups reported higher percentages of subjects 
with increased total bilirubin at final visit, and both TAK-491 had higher percentages of subjects 
with increased GGT  at both visit 2 and final visit. In the latter case, TAK-491 80 mg was worse 
than the lower dose. The percentages were small and probably not associated with use of TAK-
491 
 
Potassium: the percentages of subjects with shift-to-high values in the TAK-491 40 and 80 mg 
groups were slightly higher than the comparator group at both visit 2 and final visit. 
 
The table below shows the percentages of subjects with markedly abnormal values of serum 
chemistries and LFTs observed at any time during treatment. 
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The parameters with more markedly abnormal values in the TAK-491 groups compared to the 
comparator group include creatinine, elevated sodium, elevated potassium, triglycerides, and uric 
acid. Only the serum creatinine increases are particularly noteworthy. 
 
The percentages of subjects with markedly abnormal values of high creatinine in the TAK-491 
40 and 80 mg groups were 1.1% and 1.2% respectively. The percentage for the comparator group 
was 0.2%. 
 
The percentage of subjects with markedly abnormal values of high potassium was larger in both 
the TAK-491 40 mg (1.4%) and TAK-491 80 mg (1.0%) groups compared with the comparator 
group (0.5%). 
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The table below shows the number and percent of subjects with elevated LFTs in the Phase 3 
Active-Controlled Pool by treatment group. 
 

 
Overall, the treatment groups look similar for the percentages of subjects with elevated LFTs. 
 
Subject 491-301/1013-060 (TAK-491 80 mg) with ALT and AST >5×ULN had high ALT and 
AST at follow-up visits. This subject had reported metastatic liver cancer and was prematurely 
discontinued as a result of postural dizziness. 
 
Subject 491-020/0017-003 (TAK-491 40 mg), had an AST=490 U/L  and ALT=936 U/L  on 
Study Day 117. The subject was prematurely discontinued on Study Day 117 with a because of  
hepatitis C. Follow-up values obtained 28 days post treatment had returned to near normal 
values. 
 
Subject 491-019/1019-027 (TAK-491 80 mg) had AST >10×ULN, which was transient and was 
within normal limits at subsequent visits. On Study Day 5, the subject had an AST=526 U/L, 
ALT=206 U/L, total bilirubin=0.3 mg/dL, and CK >33,000 U/L  on Study Day 5. This subject 
had been in training for a marathon and CK values varied throughout the study (1000 U/L at 
Baseline, 655 U/L at Week 2, and 164 U/L at Week 4). Baseline AST=39 U/L, ALT=40 U/L, 
and total bilirubin=0.4 mg/dL. The ALT, AST and total bilirubin values were normal by Study 
Day 27. 
 
Individual Subject Changes in the Phase 3 Open-Label Pool 
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A summary of the percentages of subjects with shifts from Baseline to Week 4 and Final Visit in 
the Phase 3 Open-Label Pool in renal, hepatic, and potassium laboratory parameters are shown in 
the table below. 
 

 
 
The percentages of subjects with markedly abnormal serum chemistries in the Phase 3 Open-
Label Pool observed at any time during treatment are shown below. 
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A summary of elevated LFTs in the Phase 3 Open-Label Pool is shown in the table below. 
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Without control groups, it is difficult to draw any conclusions about these findings. 
 
Individual Clinically Significant Chemistry Abnormalities 
Individual clinically significant chemistry abnormalities were those changes in clinical chemistry 
laboratory values that were considered to be a serious adverse event or resulted in the permanent 
premature discontinuation of the subject from the study. Subjects who prematurely discontinued 
as a result of a clinically significant renal laboratory parameters are presented separately. 
 
Phase 3 Placebo-Controlled Pool 
No subjects reported a serious adverse event related to chemistry abnormalities in this pool. The 
TAK-491 subjects presented below experienced adverse events associated with abnormal 
chemistry values that resulted in premature discontinuation. There were 2 placebo subjects who 
were discontinued: one for increased transaminases and one for hyperkalemia. 
 
Subject 491-008/6120-008 (TAK-491 40 mg) with hepatic enzyme increase on Study Day 15, 
with ALT=206 U/L, AST=130 U/L, and GGT=88 U/L. Both total bilirubin and ALP values were 
within normal limits throughout the study. At Baseline, ALT=100 U/L, AST=102 U/L, and 
GGT=61 U/L. Previous medications included metoprolol 25 and 50 mg. Concomitant 
medication included levothyroxine 175 μg. On Study Day 28, the subject’s ALT=124 U/L, 
AST=84 U/L, and GGT 88 U/L, and the subject was prematurely discontinued on Study 
Day 28. The event resolved on Study Day 51. 
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Subject 491-009/7067-017 (TAK-491 40 mg plus chlorthalidone 25 mg) with hepatic enzyme 
increase on Study Day 2, with Study Day 1 (Baseline) ALT=132 U/L, AST=110 U/L, and 
GGT=71 U/L). Both total bilirubin and ALP values were within normal limits throughout the 
study. Concomitant medication included ranitidine 300 mg. The subject was prematurely 
discontinued on Study Day 14 and on Study Day 15, the values were ALT=98 U/L, 
AST=64 U/L, and GGT=63 U/L.  
 
Subject 491-008/6147-012 (TAK-491 80 mg) reported transaminases increased on Study Day 15, 
with ALT=132 U/L and AST=171 U/L. ALT and AST at Baseline were 
107 U/L and 137 U/L, respectively. Total bilirubin was normal throughout the study. The 
subject was prematurely discontinued on Study Day 44.  
 
Subject 491-011/0023-002 (TAK-491 80 mg) reported hepatic enzyme increased and 
prematurely discontinued on Study Day 21, as the Study Day 14 ALT, AST, and GGT values 
were 465 U/L, 180 U/L, and 48 U/L , respectively. Both total bilirubin and ALP values were 
within normal limits throughout the study. Concomitant medications included paracetamol 500 
mg from Study Day 19 to 24. On Study Day 19, the subject also reported an episode of viral 
infection, which resolved on Study Day 26. Baseline values were within normal limits and at a 
follow-up visit on Study Day 35, they were ALT=84 U/L, AST=28 U/L, and GGT=38 U/L.  
 
Subject 491-009/7057-042 (TAK-491 80 mg plus chlorthalidone 25 mg) had a history of gout 
and moderate renal impairment and reported blood creatinine increased of >50% on Study Day 
14, with a creatinine=1.8 mg/dL and a BUN=38 mg/dL. Baseline creatinine=1.1 mg/dL and 
BUN=16 mg/dL; eGFR was normal throughout the study. Concomitant medications include 
allopurinol 100 mg. The subject was prematurely discontinued on Study Day 23, and the event 
was considered resolved on Study Day 36. 
 
Subject 491-009/7068-045 (TAK-491 80 mg plus chlorthalidone 25 mg) had a history of 
hyperlipidaemia and obesity reported blood creatinine increased on Study Day 29, with a 
creatinine=1.2 mg/dL and a BUN=32 mg/dL. Baseline creatinine=0.7 mg/dL and BUN=12 
mg/dL, with BUN=26 mg/dL by Study Day 15; eGFR was normal throughout the study. Other 
events on Study Day 29 included hyperkalaemia (potassium=5.5 mEq/L) and increased uric 
acid=9.2 mg/dL. The subject was prematurely discontinued because of the elevated blood 
creatinine  and the events was considered resolved on Study Day 43 (creatinine=0.8 mg/dL). 
 
Subject 491-010/8001-031 (TAK-491 80 mg plus amlodipine 5 mg) had a history of moderate 
renal impairment and hyperlipidemia and reported hypokalemia on Study Day 1, with a 
potassium=2.3 mEq/L. Screening potassium values on Study Days -22 and -15 were 2.7 and 3.0 
mEq/L, respectively and baseline potassium values were 2.3 mEq/L. Potassium values continued 
to decline and the subject was prematurely discontinued on Study Day 25. On Study Day 26, 
potassium=2.1 mEq/L.  
 
Individual Abnormalities in the Phase 3 Active-Controlled 
The subjects presented below reported adverse events associated with abnormal chemistry values 
that were considered to be serious or resulted in premature discontinuation in the Phase 3 Active- 
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Controlled Pool, TAK-491 subjects only. Subjects who prematurely discontinued as a result of a 
clinically significant renal laboratory parameters are presented separately. 
 
Subject 491-301/1013-052 (TAK-491 80 mg) reported elevated BUN on Study Day 112, with a 
BUN (48 mg/dL), creatinine (2.0 mg/dL) and potassium (5.4 mEq/L). BaselineBUN=17 mg/dL, 
creatinine=1.0 mg/dL, and potassium=4.2 mEq/L. Estimated GFR was normal throughout the 
study. Concomitant medications included low-dose aspirin, Avodart (dutasteride), Cetacaine 
(benzocaine, aminobenzoate and tetracaine) topical, dutasteride 0.5 mg, ibuprofen 400 mg, 
solifenacin succinate 5 mg, Vytorin (ezetimibe and simvastatin) 1 tablet, and calcium 
supplement. Both BUN and creatinine continued to be elevated and on Study Day 168, the 
subject was withdrawn from treatment with an increased BUN=40 mg/dL; corresponding 
creatinine=1.6 mg/dL. Potassium values were normal. The subject continued into the open label 
phase of 491-301 and the event was resolved on Study Day 339. 
 
Subject 491-020/0027-014 (TAK-491 40 mg) had a history of moderate renal impairment and 
hyperlipidaemia and reported azotaemia on Study Day 83, with BUN=53.0 mg/dL and creatinine 
=1.7 mg/dL. Baseline values for BUN=17.0 mg/dL and creatinine=1.3 mg/dL. The 
subject was referred to a nephrologist and ultra sound examination showed diffuse sclerotic 
changes on both renal arteries. The subject prematurely discontinued on Study Day 121. The 
subject did not return for follow-up. 
 
Subject 491-301/1085-015 (TAK-491 40 mg) reported renal impairment on Study Day 169. ??? 
 
Subject 491-301/1134-022 (TAK-491 40 mg) who had a history of chronic renal failure reported 
worsening chronic renal failure on Study Day 87, with BUN=22 mg/dL and 
creatinine=1.9 mg/dL. The subject’s baseline BUN=25 mg/dL and creatinine=1.6 mg/dL, which 
continued to be elevated throughout the study. At the time of premature discontinuation on Study 
Day 93, values were BUN=23 mg/dL and creatinine=1.8 mg/dL.  
 
Subject 491-301/1064-015 (TAK-491 40 mg) reported blood CK increased on Study Day 85, 
with CK=1223 U/L. On Study Day -21 (Baseline) CK=87 U/L. On Study Day 87, CK=1633 
U/L. It was considered resolved (CK=105 U/L) on Study Day 92. 
 
Subject 491-020/0045-005 (TAK-491 80 mg), who had a history of moderate renal impairment 
(Screening creatinine=1.34 mg/dL reported hyperkalaemia on Study Day 109, with a 
potassium=5.9 mEq/L. Baseline potassium=5.0 mEq/l and creatinine=1.38 mg/dL). Concomitant 
medications included furosemide 40 mg IV,sodium chloride IV, simvastatin 20 mg, aspirin 100 
mg. The subject also reported renal failure on Study Day 112 which was considered resolving at 
discontinuation on Study Day 172, with creatinine=1.76 mg/dL (ULN=1.3), BUN=43 mg/dL 
(ULN=23), and potassium=5.9 mEq/L.  
 
Subject 491-301/1047-020 (TAK-491 80 mg) reported hyperkalaemia on Study Day 62, with a 
potassium=5.7 mEq/L. The Baseline potassium=5.0 mEq/L. On Study Day 71, potassium=5.9 
mEq/L and the subject was prematurely discontinued on Study Day 76. The event was 
considered resolved (potassium=4.8 mEq/L) on Study Day 84. 
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Serum creatinine changes 
RAAS blockade has been shown to cause reversible decreases in GFR that correspond to 
transient or nonprogressive increases in serum creatinine levels that are reversible. Creatinine 
elevations of up to 30% that stabilize within the first 2 months after treatment initiation are 
considered within the range of normal pharmacological response4.  
 
As discussed at the May 19, 2009 Type C Meeting, creatinine elevations consistent with the 
above pharmacodynamic effects have been observed in subjects in the TAK-491 clinical 
program, especially in subjects concomitantly receiving chlorthalidone treatment. The sponsor 
conducted comprehensive evaluation of renal safety with emphasis placed on changes in serum 
creatinine.  
 
Creatinine Elevations in Phase 3 Placebo-Controlled Studies 
The Phase 3 Placebo-Controlled Pool contains both monotherapy (491-008, 011, and 019) and 
coadministration studies (491-009 and 010), all of which were of 6-week duration. The 
3 monotherapy studies evaluated TAK-491 alone vs placebo, while the 2 coadministration 
studies evaluated TAK-491 vs placebo taken concomitantly with chlorthalidone 25 mg (491-009) 
or amlodipine 5 mg (491-010). In each study, 2 serum creatinine measurements were scheduled 
postbaseline, at Week 2 and Week 6. The table below shows the percentage of subjects with a 
creatinine elevation ≥30% or ≥50% from baseline and >ULN at any postbaseline visit or at final 
visit in the Phase 3 placebo-controlled pool. 
 

 
 
The incidence of subjects with creatinine elevations ≥30% or ≥50% from Baseline and >ULN 
was greater in both the TAK-491 40 and 80 mg groups compared with the placebo group at any 
postbaseline visit and at final visit. The higher dose of TAK-491 had higher incidence rates 
compared to the lower dose. The incidence rate was lower at final visit for all groups suggesting 
a transient effect for some of the subjects. 
 

                                                 
4 Bakris GL, Weir MR. Angiotensin-converting enzyme inhibitor-associated elevations in 
serum creatinine: is this a cause for concern? Arch Intern Med 2000;160(5):685-93. 
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The table below shows results for the monotherapy only placebo controlled studies. 
 

 
The incidence rates are higher for the TAK-491 dose groups compared to placebo, but the 
difference is less, particularly at final visit.  
 
Coadministration with Chlorthalidone: the table below shows the percentage of subjects with a 
creatinine elevation ≥30% or ≥50% from baseline and >ULN at any postbaseline visit or at Final 
visit obtained from the chlorthalidone 25 mg coadministration study 491-009. 
 

  
The incidences of creatinine elevations were substantially higher in the TAK-491 plus 
chlorthalidone groups compared with the placebo plus chlorthalidone group. The TAK-491 80 
mg plus chlorthalidone group had higher rates compared to the lower combination dose. 
 
The incidence at final visit tended to be somewhat lower for all treatment groups compared to the 
incidence at any post baseline visit suggesting a transient creatinine elevation in some subjects. 
 
Creatinine Elevations in Active-Controlled Studies 
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Data in the Active-Controlled pool were derived from both short-term studies (6 weeks: 491-008 
olmesartan medoxomil and 491-019 olmesartan medoxomil and valsartan) and long-term studies 
(6 months: 491-020 ramipril 10 mg and 491-301 valsartan 320 mg). 
 
Compared to valsartan: The table below shows the percentage of subjects with a creatinine 
elevation ≥30% or ≥50% from Baseline and >ULN at any postbaseline visit or at Final Visit in 
491-301. 
 
 

 
 
In this study, the proportion of TAK-491 subjects with creatinine elevations of ≥30% from 
baseline and >ULN at any postbaseline visit in the TAK-491 40 and 80 mg groups (6.1% and 
8.2%, respectively) were much greater than in the valsartan group (0.9%). This was also the 
situation for the subjects with creatinine elevations > 50%. 
 
By final visit there were few elevations but the TAK-491 80 mg group had worse results 
compared to the valsartan and TAK-491 40 mg dose groups. 
 
Comparison with olmesartan medoxomil: the table below shows the creatinine elevations in the 
study 008 for the placebo and active treatment groups. 
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Creatinine increases ≥30% from baseline and >ULN at any postbaseline visit were higher in the 
active treatment groups compared to placebo and a lower frequency of reports in the TAK-491 
treatment groups compared to the olmesartan treatment group. The frequency of reports of 
subjects with creatinine increases at final visit was reduced in all active treatment groups. 
 
Comparison with ramipril: the table below shows the creatinine elevations in the study 020 for 
the active treatment groups. 
 
 

 
 
The proportion of TAK-491 subjects with creatinine elevations of ≥30% and > 50% from 
baseline and >ULN at any postbaseline visit in the TAK-491 40 and 80 mg groups and at final 
visit was higher than in ramipril group. 
 
Creatinine Elevations in Open-Label Studies 
Phase 3 Open-Label Pool studies employed forced titration of TAK-491 followed by addition of 
other therapies in treat-to-target blood pressure study designs. These designs specified addition 
of a diuretic as first rescue medication (primarily chlorthalidone but also HCTZ), followed by 
non-ARB antihypertensives, if needed. Subjects in these studies were not required to wash out 
any non-ARB antihypertensive medications prior to enrollment. 
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The table summarizes the percentage of subjects with creatinine elevations of ≥30% or ≥50% 
from baseline and >ULN at any postbaseline visit or at final visit in the Phase 3 Open-Label 
pool. 
 

 
Elevations of serum creatinine, BUN, and uric acid were more common in subjects who received 
TAK-491 plus chlorthalidone. Serum creatinine generally returned to baseline or near baseline 
levels either during treatment or after discontinuing study medication.  
 
Study 016: withdrawal study 
Following open label treatment for 26 weeks subjects were randomized to either stay on TAK-
491 or go onto placebo. At week 8, investigators could have added chlorthalidone and other 
antihypertensive agents to achieve the subject’s target blood pressure, defined as <140/90 mm 
Hg for subjects without diabetes or chronic kidney disease (CKD) and <130/80 mm Hg for 
subjects with diabetes or CKD.  
 
The table below shows the mean changes from open label baseline to week 26 for serum 
creatinine. 
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Mean creatinine was higher at open-label baseline in subjects who additionally received 
chlorthalidone (83.7 umol/L) than for subjects who received TAK-491 alone (78.7 umol/L). At 
Week 26, the mean increase from Open-Label Baseline in creatinine was 3.1 umol/L for subjects 
who received TAK-491 alone and 11.9 umol/L for subjects who additionally received 
chlorthalidone.  There were no reported study discontinuations for elevated serum creatinine or 
renal impairment. 
 
The mean change from double blind baseline to final visit for serum creatinine for placebo and 
TAK-491 groups is shown below for the randomized groups. 
 

 
The group randomized to placebo had a drop in serum creatinine level of 4.5 umol/L compared 
to a small increase of 1.7 umol/L in the group remaining on TAK-491.  
 
There were two subjects who withdrew from the double blind treatment phase because of renal 
adverse events. 
 
Serious Adverse Events relating to renal effects 
Across the phase 3 pools, there were three subjects who reported a serious adverse renal event 
associated with abnormal laboratory values.  
 
-subject 491-301/1085-015 (TAK-491 40 mg) reportedrenal impairment based on a serum 
creatinine=2.8 mg/dL that was obtained during a scheduled visit. This abnormal value returned 
to normal within a week of retesting. The subject continued in the study and the event resolved. 
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-subject 491-006/1017-001 (TAK-491 80 mg plus chlorthalidone 25 mg) prematurely 
discontinued from the study because of the serious adverse event vasovagal syncopal episode on 
study day 116. Elevated blood creatinine (1.1 mg/dL) was also reported as a serious event on the 
same study deay. 
 
 
-subject 491-006/1025-008 (TAK-491 80 mg plus chlorthalidone 25 mg) reported a serious 
adverse event renal impairment based on elevated serum creatinine elevation (2.1 mg/dL) and 
uric acid (13.5 mg/dL). The subject was prematurely discontinued from the study after failure 
to appear for a scheduled visit. A follow-up serum creatinine indicated a return to within normal 
limits. 
 
Premature Discontinuation Associated With Abnormal Laboratory Values 
There were 29 TAK-491 and 3 placebo subjects who experienced an adverse event associated 
with renal laboratory parameters in the phase 3 placebo controlled pool. Of these, two subjects 
(491-009/7057-042 and 491-009/7068-045; both TAK 80 mg plus chlorthalidone 25 mg) 
prematurely discontinued because of increased blood creatinine. 
 
There were 27 TAK-491 and 7 active comparator subjects who experienced a renal adverse event 
associated with abnormal laboratory values in the phase 3 active-controlled pool, 2 subjects 
(491-301/1013-052, TAK-491 80 mg; 491-301/1011-044, valsartan 320 mg) prematurely 
discontinued because of  increased BUN and increased urine albumin/creatinine ratio, 
respectively.  
 
Of the 2 TAK-491 and 2 active comparator subjects reporting renal impairment adverse events 
and 3 TAK-491 subjects reporting renal failure, only 2 subjects (491-301/1134-022 
TAK-491 40 mg (worsening chronic renal failure) and 491-020/0059-001, ramipril 10 mg (renal 
impairment) prematurely discontinued from the study. 
 
In addition, there was a premature discontinuation as a result of azotaemia (491-020/0027-014; 
TAK-491 40 mg) reported in the Phase 3 Active-Controlled Pool.  
 
In the Phase 3 Open-Label Pool, 7 of the 34 subjects who experienced a renal adverse event 
associated with abnormal laboratory values prematurely discontinued (491-006HCTZ/1002-518 
[TAK-491 20 mg], 491-301/1008-046 [TAK-491 40 mg], 491-006/1017-001 [TAK-491 80 mg 
plus chlorthalidone 25 mg], 491-006HCTZ/1009-502 [TAK-491 80 mg plus HCTZ 12.5 mg], 
491-006HCTZ/1009/512 [TAK-491 80 mg plus HCTZ 25 mg], 491-006HCTZ1028-504 [TAK-
491 80 mg plus HCTZ 25 mg], 491-301/1153-041 [TAK-491 40 mg plus HCTZ 12.5 mg]) or 
BUN increased (491-006HCZT/1028-504 [TAK-491 80 mg plus HCTZ 25 mg]). 
 
Of the 13 open-label subjects who reported renal impairment, 3 subjects (491-016/0021015 
[TAK-491 80 mg], 491-006/1050-037 [TAK-491 80 mg plus chlorthalidone 25 mg], 491-
016/0022-004 [TAK-491 80 mg plus chlorthalidone 25 mg]) prematurely discontinued. 
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It appears that the majority of subjects who reported a renal-laboratory associated adverse 
event EAE resulting in premature discontinuation, the renal laboratory values returned to 
normal and the event was considered resolved. 
  
Creatinine Elevations in Special Populations 
Subgroups analyses of creatinine elevations meeting the ≥30% or ≥50% from baseline and 
>ULN criteria were conducted in the following subgroups: baseline renal status (cGFR), age 
(≥75), and race (black vs other). 
 
Renal impairment at baseline:  the number of subjects in the phase 3 pools with moderate to 
severe renal impairment was small. The table below shows the creatinine elevations by baseline 
renal function and treatment group in this study pool.  
 

 
In the Phase 3 Placebo-Controlled Pool, the frequency of any postbaseline creatinine elevation 
and final visit elevation ≥30% from Baseline and >ULN regardless of renal function at baseline 
was higher with TAK-491 (dose 40 mg and 80 mg combined) compared to placebo. This 
phenomenon was most pronounce for the moderate/severe group any post baseline visit. There 
were fewer increases at final visit but the percentages were still higher in the TAK-491 group. 
 
By age: there were no subjects > 75 years in the placebo group of the Phase 3 placebo controlled 
study pool. Therefore, the results for the phase 3 active controlled pool are shown below.   
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Elderly subjects ≥75 years randomized to TAK-491 reported a higher incidence of creatinine 
elevations following TAK-491 treatment (6.6%) compared with elderly subjects randomized to a 
comparator (3.0%). The incidence of elevations at final visit in this population was similar to that 
observed with the active comparators.  
 
By race: there were no trends that would indicate a higher frequency in the black population for 
creatinine elevations ≥30% or ≥50% from Baseline and >ULN criteria at any visit compared 
subjects of other races. 
 
Reviewer’s conclusions:  
Treatment with TAK-491 tends to increase serum creatinine levels, particularly in subjects 
--receiving a diuretic (chlorthalidone, HCTZ), 
-with  impaired renal function at baseline,  
-are > 75 years of age. 
 
There were few subjects who reported serious adverse events related to renal impairment or 
discontinued treatment because of it. There was also a tendency for fewer elevations in serum 
creatinine to be reported at final visit, indicating that the increased values were fleeting in most 
subjects. 
 
Clinical Hematology  
 
The numbers and percents of subjects with markedly abnormal hematology value reported during 
a phase 3 placebo controlled trial are shown below. 
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These types of abnormalities were rarely reported regardless of treatment group. 
Markedly abnormal hematology values were uncommon; low hemoglobin, hematocrit, and RBC 
counts were observed in 1.7%, 3.2%, and 2.4% of subjects, respectively. Low and high markedly 
abnormal platelet and WBC counts were observed in <0.2% of subjects. 
 
Individual Clinically Significant Hematology Abnormalities 
A hematology value was considered clinically significant if it resulted in a serious adverse event 
or premature discontinuation. No abnormal hematology values were reported as serious in the 
Phase 3 Placebo-Controlled, Active-Controlled, or Open-Label Pools. 
 
There were 3 subjects who discontinued prematurely because of a hematology value: 

• Subject 491-008/6152-018 (TAK-491 40 mg) discontinued because of basophilia. 
 (The relative basophil values at Baseline and day 37 were 1.0% and 3%, respectively.)  

• Subject 491-019/1213-006 (TAK-491 80 mg) discontinued because of eosinophilia.  
 (The relative eosinophil value at Baseline and day 34 were 10.9% and 26.1%, 
 respectively.) Reported adverse events included pruritus on Study Day 31 and rash on 
 Study Day 33.  

• Subject 491-016/0022-003 (TAK-491 80 mg plus chlorthalidone 25 mg) discontinued 
because of leucopenia. The subject entered the study with a Baseline WBC count of 4.06 
x109/L. The subject’s WBC count was 3.46x109/L at Study Day 25 (TAK-491 40 mg) and 
2.60x109/L on Study Day 53 (TAK-491 80 mg). The event was considered resolved on 
Study Day 67 (WBC count was 4.33x109/L). 

 
Urinalysis Evaluations 
Changes from baseline in urinalysis parameters of pH and specific gravity for all treatment 
groups tended to be small and variable. 
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Vital signs 
There is no evidence that TAK-491 changes heart rate.  
 
ECG finding 
 
A summary of ECG results for the Phase 3 Placebo-Controlled Pool is shown in the table below. 

 
 
Incidences of abnormal changes from baseline were similar for all ECG categories in the TAK-
491 treatment groups. There is no evidence that TAK-491 has a deleterious effect as determined 
by changes in ECG. 
 
In the thorough QT/QTc study (491-007), no effect on QTc prolongation was observed following 
TAK-491 320 mg tablet administration. 
 
The figure below shows the comparison of change from Baseline QTcF interval by scheduled 
time and treatment. 
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Reviewer’s conclusions: TAK-491 appears to have no clinically meaningful effect on pulse, 
weight, or ECG parameters and a  single dose of TAK-491 320 mg did not prolong QTc intervals 
in healthy subjects. 
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NDA/BLA Number: 200796 Applicant: Takeda Global Stamp Date: 4/27/10 

Drug Name: azilsartan medoxomil 
 

NDA/BLA Type: NDA  

 
On initial overview of the NDA/BLA application for filing: 
 
 Content Parameter Yes No NA Comment 
FORMAT/ORGANIZATION/LEGIBILITY 
1. Identify the general format that has been used for this 

application, e.g. electronic CTD. 
X    

2. On its face, is the clinical section organized in a manner to 
allow substantive review to begin? 

X    

3. Is the clinical section indexed (using a table of contents) 
and paginated in a manner to allow substantive review to 
begin?  

X    

4. For an electronic submission, is it possible to navigate the 
application in order to allow a substantive review to begin 
(e.g., are the bookmarks adequate)? 

X    

5. Are all documents submitted in English or are English 
translations provided when necessary? 

X    

6. Is the clinical section legible so that substantive review can 
begin? 

X    

LABELING 
7. Has the applicant submitted the design of the development 

package and draft labeling in electronic format consistent 
with current regulation, divisional, and Center policies? 

X    

SUMMARIES 
8. Has the applicant submitted all the required discipline 

summaries (i.e., Module 2 summaries)? 
X    

9. Has the applicant submitted the integrated summary of 
safety (ISS)? 

X    

10. Has the applicant submitted the integrated summary of 
efficacy (ISE)? 

X    

11. Has the applicant submitted a benefit-risk analysis for the 
product? 

X    

12. Indicate if the Application is a 505(b)(1) or a 505(b)(2).  If 
Application is a 505(b)(2) and if appropriate, what is the 
reference drug? 

 X   

DOSE 
13. If needed, has the applicant made an appropriate attempt to 

determine the correct dosage and schedule for this product 
(i.e., appropriately designed dose-ranging studies)? 
Study Number:01-05-TL-491-005 
      Study Title: 
    Sample Size:    449                                   Arms: 7 
Location in submission: clinical efficacy 

X    

EFFICACY 
14. Do there appear to be the requisite number of adequate and 

well-controlled studies in the application? 
 
Pivotal Study #1 01-05-TL-491-008 
                                                        : Indication 
HYPERTENSION 

X    
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 Content Parameter Yes No NA Comment 
 
 
 
Pivotal Study #01-06-TL-491-019 
                                                        Indication: hypertension 
 
 
 

15. Do all pivotal efficacy studies appear to be adequate and 
well-controlled within current divisional policies (or to the 
extent agreed to previously with the applicant by the 
Division) for approvability of this product based on 
proposed draft labeling? 

X    

16. Do the endpoints in the pivotal studies conform to previous 
Agency commitments/agreements?  Indicate if there were 
not previous Agency agreements regarding 
primary/secondary endpoints. 

X    

17. Has the application submitted a rationale for assuming the 
applicability of foreign data to U.S. population/practice of 
medicine in the submission? 

X    

SAFETY 
18. Has the applicant presented the safety data in a manner 

consistent with Center guidelines and/or in a manner 
previously requested by the Division? 

X    

19. Has the applicant submitted adequate information to assess 
the arythmogenic potential of the product (e.g., QT interval 
studies, if needed)? 

X    

20. Has the applicant presented a safety assessment based on all 
current worldwide knowledge regarding this product? 

X    

21. For chronically administered drugs, have an adequate 
number of patients (based on ICH guidelines for exposure1) 
been exposed at the dose (or dose range) believed to be 
efficacious? 

X    

22. For drugs not chronically administered (intermittent or 
short course), have the requisite number of patients been 
exposed as requested by the Division? 

  X  

23. Has the applicant submitted the coding dictionary2 used for 
mapping investigator verbatim terms to preferred terms? 

X    

24. Has the applicant adequately evaluated the safety issues that 
are known to occur with the drugs in the class to which the 
new drug belongs? 

X    

25. Have narrative summaries been submitted for all deaths and 
adverse dropouts (and serious adverse events if requested 
by the Division)? 

X    

                                                 
1 For chronically administered drugs, the ICH guidelines recommend 1500 patients overall, 300-600 
patients for six months, and 100 patients for one year. These exposures MUST occur at the dose or dose 
range believed to be efficacious. 
2 The “coding dictionary” consists of a list of all investigator verbatim terms and the preferred terms to 
which they were mapped. It is most helpful if this comes in as a SAS transport file so that it can be sorted 
as needed; however, if it is submitted as a PDF document, it should be submitted in both directions 
(verbatim -> preferred and preferred -> verbatim). 
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OTHER STUDIES 
26. Has the applicant submitted all special studies/data 

requested by the Division during pre-submission 
discussions? 

X    

27. For Rx-to-OTC switch and direct-to-OTC applications, are 
the necessary consumer behavioral studies included (e.g., 
label comprehension, self selection and/or actual use)? 

  X  

PEDIATRIC USE 
28. Has the applicant submitted the pediatric assessment, or 

provided documentation for a waiver and/or deferral? 
   WAIVE 

ABUSE LIABILITY 
29. If relevant, has the applicant submitted information to 

assess the abuse liability of the product? 
  X  

FOREIGN STUDIES 
30. Has the applicant submitted a rationale for assuming the 

applicability of foreign data in the submission to the U.S. 
population? 

  X  

DATASETS 
31. Has the applicant submitted datasets in a format to allow 

reasonable review of the patient data?  
   SEE STATISTICS 

32. Has the applicant submitted datasets in the format agreed to 
previously by the Division? 

    

33. Are all datasets for pivotal efficacy studies available and 
complete for all indications requested? 

    

34. Are all datasets to support the critical safety analyses 
available and complete? 

    

35. For the major derived or composite endpoints, are all of the 
raw data needed to derive these endpoints included?  

    

CASE REPORT FORMS 
36. Has the applicant submitted all required Case Report Forms 

in a legible format (deaths, serious adverse events, and 
adverse dropouts)? 

X    

37. Has the applicant submitted all additional Case Report 
Forms (beyond deaths, serious adverse events, and adverse 
drop-outs) as previously requested by the Division? 

X    

FINANCIAL DISCLOSURE 
38. Has the applicant submitted the required Financial 

Disclosure information? 
X    

GOOD CLINICAL PRACTICE 
39. Is there a statement of Good Clinical Practice; that all 

clinical studies were conducted under the supervision of an 
IRB and with adequate informed consent procedures? 

X    

 
IS THE CLINICAL SECTION OF THE APPLICATION FILEABLE? ___YES_X____ 
 
If the Application is not fileable from the clinical perspective, state the reasons and provide 
comments to be sent to the Applicant. 
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Please identify and list any potential review issues to be forwarded to the Applicant for the 74-
day letter. 
 
None at this time. 
 
 
 
 
 
 
 
 
MARYANN GORDON, MD                                                                       06-08-2010 
Reviewing Medical Officer      Date 
 
 
Clinical Team Leader       Date 
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Conclusions 
There is a higher incidence rate of increased blood creatinine values in the subjects taking 
TAK-491 chlorthalidone combination compared to those taking TAK-491 HCTZ 
combination. There are no other safety conclusions that differ from the ones based on 
review of the ISS. 
 
Background 
The following safety information was added: 
- Phase 3 Open-Label Pool: The ISS Phase 3 Open-Label Pool comprised integrated data 
from 1 completed (491-016) and 2 ongoing (491-006 and 491-301) phase 3 open-label 
studies. 
-TAK-536 Program (under development in Japan): Updated SAE reports as of 01 June 
2010 from these supportive phase 3 studies (536- CCT-005, OCT-002, OCT-003, and 
OCT-006). 
-TAK-491CLD Program : TAK-491 is also 
being evaluated as a fixed-dose combination (FDC) product with chlorthalidone.  
 
Phase 3 open label pool 
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The following studies are 
included:

 
 
 
 
 
There were no new subjects added. However, the mean duration of exposure increased 
from a 215 days to 247 days.  The subjects who were treated for at least 48 weeks 
increased from 270 in the ISS to 482 in the update. 
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The subject disposition is shown below for the ISS as well as the update. 
 

The percent of discontinuations for any reason increased from 25 % in the ISS to 28% in 
the update. The reason that had the largest change was “lost to follow up.” 
Discontinuations for adverse events increased slightly. 
 
Adverse events reported by at least 2% of subjects are shown below. 
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The overall reporting rate increased from 63% in the ISS to 67% in the update. The 
events that increased by at least 1% include dizziness and urinary tract infection. 
 
Common adverse events by time interval are shown below. 
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Half of the adverse events were reported in the first three months of the study.  The 
reports for most adverse events tended to decreased with increasing length of study 
duration except for nasopharyngitis and influenza. 
 
There were no additional deaths reported in the open label pool.  There were 3 subjects 
(all taking 80 mg of TAK-491) with serious adverse events that were reported after the 
completion of the ISS: 47 year old female with anemia, 47 year old female with viral 
gastroenteritis, and 55 year old female with depression, psychotic disorder, post-
traumatic stress disorder. 
 
The discontinuation rate for adverse events was 9% for both the ISS and the safety 
update. There were 2 subjects who discontinued since the completion of the ISS: 59 year 
old female with chest pain that resolved and 41 year old male with hyperkalemia that also 
resolved. 
 
Serum creatinine elevations, shown in the table below, were similar in both the ISS and 
the safety update.   
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Overall, there is no change in the interpretation of the safety of TAK-491 with the 
addition of safety update data.  
 
TAK-491CLD PHASE 3 STUDIES 
TAK-491 is also being evaluated as a fixed dose product with chlorthalidone (TAK-
491CLD) in the ongoing clinical development program being conducted under  

. To date, TAK-491CLD has been evaluated in 4 phase 1 studies (491CLD- 102, 
103, 104, and 105), all of which were included in the TAK-491 NDA to provide 
supportive safety information. In addition, there are 4 phase 3 studies (491CLD- 301, 
302, 303, and 308) that are ongoing and 1 phase 3 study (491CLD-306) that was recently 
completed.  
 
Study 491-306 was a randomized, double-blind, parallel-group study comparing the 
efficacy and safety of TAK-491CLD fixed dose combination (FDC) with 
coadministration of TAK-491 and HCTZ in subjects with moderate to severe 
hypertension (SBP 160-190 mm Hg inclusive). All subjects initiated treatment with 
single-blind TAK-491 40 mg (2-week single-blind period), followed by the addition of 
chlorthalidone or HCTZ (8-week double-blind period) in the form of an FDC tablet 
(TAK-491 40 mg plus 12.5 mg of chlorthalidone) or coadministered TAK-491 40 mg 
plus 12.5 mg HCTZ. After 4 weeks of double-blind treatment (Week 6), subjects who did 
not reach their target blood pressure had their dose of chlorthalidone or HCTZ titrated to 
25 mg, while subjects who did reach their target blood pressure continued chlorthalidone 
or HCTZ 12.5 mg for the duration of the study. Target blood pressure was defined as 
<140/90 mm Hg (<130/80 mm Hg for subjects with diabetes or chronic kidney disease), 
and dose titration at Week 6 was based on the mean of 3 sitting clinic blood pressure 
measurements. 
 
There were 609 randomized subjects (303 on TAK-401 plus CLD and 306 on TAK-491 
plus HCTZ). The incidence of withdrawals from study for adverse events was higher in 
the CLD combination (9%) compared to the HCTZ combination (6%).  
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The table below shows the adverse events reported by at least 2% of subjects in the CLD 
combination. 
 

 
 
There were a few more reports of dizziness, increased blood creatinine, asthenia and 
hypotension in the CLD combination compared to the HCTZ combination. 
 
Two additional deaths were reported in the update:  
-subject 1023/024 (TAK-491 40 mg), a 61-year-old, Black female had sudden death on 
Day 6 of the active treatment period. An autopsy was not performed and circumstances 
surrounding the death are unknown. The subject’s relevant medical history included sleep 
apnea, obesity, and lower extremity pitting edema. The subject’s baseline blood pressure 
was 191/104 mm Hg. 
-Subject 1047/002 (TAK-491CLD 40 mg/12.5 mg), a 67-year-old, White male had  
sudden death on Day 15 of the active treatment period, when he did not wake from an 
afternoon nap. The subject had received single-blind TAK-491 40 mg for 2 weeks and a 

Reference ID: 2899606



single dose of double-blind TAK-491CLD 40 mg/12.5 mg. His blood pressure was 
162/91 mm Hg at baseline and 131/82 mm Hg at the study visit on the day prior to his 
death. The subject’s relevant medical history included obesity (body mass index >32). 
Acute cardiovascular insufficiency was provided as cause of death on the death 
certificate; an autopsy was not performed. 
 
These types death are not unexpected in subjects with moderate to severe hypertension.   
 
The table below shows the serious adverse events reported in this study. 
 

 
There were two reports of renal failure and one report of syncope. 
 
The adverse events leading to discontinuation are shown below. 
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There were more withdrawals for increased blood creatinine in the CLD combination 
(4%) compared to the HCTZ combination (1%). The other events were reported at similar 
rates. 
 
Incidence rates of abnormal elevations of blood creatinine by study drug are shown 
below. 

 
There were more creatinine elevations (both > 30% and > 50%) in the CLD combination, 
any time post base as well as at final visit, compared to the HCTZ combination. Both 
drug groups had fewer elevations at final visit, implying that the abnormality resolves in 
most (but not all) subjects even with continued treatment.  
 
TAK-536 studies 
To date, TAK-536, the active moiety of TAK-491, has been evaluated in 18 phase 1 
studies, 5 phase 2 studies, and 5 FDC studies (TAK-536 with pioglitazone), all of which 
were included in the TAK-491 NDA to provide supportive safety information. 
Additionally, SAE reports as of 03 February 2010 were provided in the NDA for 4 
ongoing phase 3 studies in Japan. 
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There were seven additional subjects with reports of serious adverse events. These are 
shown below. 
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