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EXCLUSIVITY SUMMARY

NDA # 204886  SUPPL # n/a HFD # 110

Trade Name:  ZONTIVITY

Generic Name:  vorapaxar

Applicant Name:  Merck, Sharpe, & Dohme    

Approval Date:  9 May 2014

PART I IS AN EXCLUSIVITY DETERMINATION NEEDED?

1.  An exclusivity determination will be made for all original applications, and all efficacy
supplements.  Complete PARTS II and III of this Exclusivity Summary only if you answer "yes" to 
one or more of the following questions about the submission.

a)  Is it a 505(b)(1), 505(b)(2) or efficacy supplement?
                                    YES NO 

If yes, what type? Specify 505(b)(1), 505(b)(2), SE1, SE2, SE3,SE4, SE5, SE6, SE7, SE8

505(b)(1)

c)  Did it require the review of clinical data other than to support a safety claim or change in 
labeling related to safety?  (If it required review only of bioavailability or bioequivalence 
data, answer "no.")

  YES NO 

If your answer is "no" because you believe the study is a bioavailability study and, therefore, 
not eligible for exclusivity, EXPLAIN why it is a bioavailability study, including your 
reasons for disagreeing with any arguments made by the applicant that the study was not 
simply a bioavailability study.   

n/a

If it is a supplement requiring the review of clinical data but it is not an effectiveness 
supplement, describe the change or claim that is supported by the clinical data:             

          
n/a
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d)  Did the applicant request exclusivity?
YES NO 

If the answer to (d) is "yes," how many years of exclusivity did the applicant request?

Five Years

e) Has pediatric exclusivity been granted for this Active Moiety?
YES NO 

If the answer to the above question in YES, is this approval a result of the studies submitted in 
response to the Pediatric Written Request?

   
     n/a

IF YOU HAVE ANSWERED "NO" TO ALL OF THE ABOVE QUESTIONS, GO DIRECTLY TO 
THE SIGNATURE BLOCKS AT THE END OF THIS DOCUMENT.  

2.  Is this drug product or indication a DESI upgrade?
YES NO 

IF THE ANSWER TO QUESTION 2 IS "YES," GO DIRECTLY TO THE SIGNATURE BLOCKS 
ON PAGE 8 (even if a study was required for the upgrade).  

PART II FIVE-YEAR EXCLUSIVITY FOR NEW CHEMICAL ENTITIES
(Answer either #1 or #2 as appropriate)

1.  Single active ingredient product.

Has FDA previously approved under section 505 of the Act any drug product containing the same 
active moiety as the drug under consideration?  Answer "yes" if the active moiety (including other 
esterified forms, salts, complexes, chelates or clathrates) has been previously approved, but this 
particular form of the active moiety, e.g., this particular ester or salt (including salts with hydrogen or 
coordination bonding) or other non-covalent derivative (such as a complex, chelate, or clathrate) has 
not been approved.  Answer "no" if the compound requires metabolic conversion (other than 
deesterification of an esterified form of the drug) to produce an already approved active moiety.

                  YES NO 
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If "yes," identify the approved drug product(s) containing the active moiety, and, if known, the NDA 
#(s).

     
NDA# n/a

NDA# n/a

NDA# n/a

2.  Combination product.  

If the product contains more than one active moiety(as defined in Part II, #1), has FDA previously 
approved an application under section 505 containing any one of the active moieties in the drug 
product?  If, for example, the combination contains one never-before-approved active moiety and 
one previously approved active moiety, answer "yes."  (An active moiety that is marketed under an 
OTC monograph, but that was never approved under an NDA, is considered not previously 
approved.)  

YES NO 

If "yes," identify the approved drug product(s) containing the active moiety, and, if known, the NDA 
#(s).  

NDA# n/a

NDA# n/a

NDA# n/a

IF THE ANSWER TO QUESTION 1 OR 2 UNDER PART II IS "NO," GO DIRECTLY TO THE 
SIGNATURE BLOCKS ON PAGE 8.  (Caution: The questions in part II of the summary should 
only be answered “NO” for original approvals of new molecular entities.) 
IF “YES,” GO TO PART III.

PART III THREE-YEAR EXCLUSIVITY FOR NDAs AND SUPPLEMENTS

To qualify for three years of exclusivity, an application or supplement must contain "reports of new 
clinical investigations (other than bioavailability studies) essential to the approval of the application 
and conducted or sponsored by the applicant."  This section should be completed only if the answer 
to PART II, Question 1 or 2 was "yes."  
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1.  Does the application contain reports of clinical investigations?  (The Agency interprets "clinical 
investigations" to mean investigations conducted on humans other than bioavailability studies.)  If 
the application contains clinical investigations only by virtue of a right of reference to clinical 
investigations in another application, answer "yes," then skip to question 3(a).  If the answer to 3(a) 
is "yes" for any investigation referred to in another application, do not complete remainder of 
summary for that investigation. 

YES NO 

IF "NO," GO DIRECTLY TO THE SIGNATURE BLOCKS ON PAGE 8. 

2.  A clinical investigation is "essential to the approval" if the Agency could not have approved the 
application or supplement without relying on that investigation.  Thus, the investigation is not 
essential to the approval if 1) no clinical investigation is necessary to support the supplement or 
application in light of previously approved applications (i.e., information other than clinical trials, 
such as bioavailability data, would be sufficient to provide a basis for approval as an ANDA or 
505(b)(2) application because of what is already known about a previously approved product), or 2) 
there are published reports of studies (other than those conducted or sponsored by the applicant) or 
other publicly available data that independently would have been sufficient to support approval of 
the application, without reference to the clinical investigation submitted in the application.

(a) In light of previously approved applications, is a clinical investigation (either conducted 
by the applicant or available from some other source, including the published literature) 
necessary to support approval of the application or supplement?

YES NO 

If "no," state the basis for your conclusion that a clinical trial is not necessary for approval 
AND GO DIRECTLY TO SIGNATURE BLOCK ON PAGE 8:

                                                 
(b) Did the applicant submit a list of published studies relevant to the safety and effectiveness 
of this drug product and a statement that the publicly available data would not independently 
support approval of the application?

YES NO 

(1) If the answer to 2(b) is "yes," do you personally know of any reason to disagree 
with the applicant's conclusion?  If not applicable, answer NO.

YES NO 

     If yes, explain:                                     
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(2) If the answer to 2(b) is "no," are you aware of published studies not conducted or 
sponsored by the applicant or other publicly available data that  could independently 
demonstrate the safety and effectiveness of this drug product? 

YES NO 

     If yes, explain:                                         

                                                        

(c) If the answers to (b)(1) and (b)(2) were both "no," identify the clinical investigations 
submitted in the application that are essential to the approval:

                    
Studies comparing two products with the same ingredient(s) are considered to be bioavailability 
studies for the purpose of this section.  

3.  In addition to being essential, investigations must be "new" to support exclusivity.  The agency 
interprets "new clinical investigation" to mean an investigation that 1) has not been relied on by the 
agency to demonstrate the effectiveness of a previously approved drug for any indication and 2) does 
not duplicate the results of another investigation that was relied on by the agency to demonstrate the 
effectiveness of a previously approved drug product, i.e., does not redemonstrate something the 
agency considers to have been demonstrated in an already approved application.  

a) For each investigation identified as "essential to the approval," has the investigation been 
relied on by the agency to demonstrate the effectiveness of a previously approved drug 
product?  (If the investigation was relied on only to support the safety of a previously 
approved drug, answer "no.")

Investigation #1    YES NO 

Investigation #2    YES NO 

If you have answered "yes" for one or more investigations, identify each such investigation 
and the NDA in which each was relied upon:

b) For each investigation identified as "essential to the approval", does the investigation 
duplicate the results of another investigation that was relied on by the agency to support the 
effectiveness of a previously approved drug product?
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Investigation #1 YES NO 

Investigation #2 YES NO 

If you have answered "yes" for one or more investigation, identify the NDA in which a 
similar investigation was relied on:

c) If the answers to 3(a) and 3(b) are no, identify each "new" investigation in the application 
or supplement that is essential to the approval (i.e., the investigations listed in #2(c), less any 
that are not "new"):

4.  To be eligible for exclusivity, a new investigation that is essential to approval must also have 
been conducted or sponsored by the applicant.  An investigation was "conducted or sponsored by" 
the applicant if, before or during the conduct of the investigation, 1) the applicant was the sponsor of 
the IND named in the form FDA 1571 filed with the Agency, or 2) the applicant (or its predecessor 
in interest) provided substantial support for the study.  Ordinarily, substantial support will mean 
providing 50 percent or more of the cost of the study.

a) For each investigation identified in response to question 3(c): if the investigation was 
carried out under an IND, was the applicant identified on the FDA 1571 as the sponsor?

Investigation #1 !
!

IND # YES  !  NO   
!  Explain: 

                          
             

Investigation #2 !
!

IND # YES !  NO   
!  Explain: 
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(b) For each investigation not carried out under an IND or for which the applicant was not 
identified as the sponsor, did the applicant certify that it or the applicant's predecessor in 
interest provided substantial support for the study?

Investigation #1 !
!

YES !  NO   
Explain: !  Explain: 

   

Investigation #2 !
!

YES   !  NO   
Explain: !  Explain:

   
(c) Notwithstanding an answer of "yes" to (a) or (b), are there other reasons to believe that 
the applicant should not be credited with having "conducted or sponsored" the study?  
(Purchased studies may not be used as the basis for exclusivity.  However, if all rights to the 
drug are purchased (not just studies on the drug), the applicant may be considered to have 
sponsored or conducted the studies sponsored or conducted by its predecessor in interest.)

YES NO 

If yes, explain:  

=================================================================
                                                      
Name of person completing form:  Alison Blaus, RAC                   
Title:  Regulatory Health Project Manager
Date:  28 April 2014

                                                      
Name of Division Director signing form:  Norman Stockbridge, M.D., Ph.D.
Title:  Director of the Division of Cardiovascular & Renal Products

Form OGD-011347; Revised 05/10/2004; formatted 2/15/05; removed hidden data 8/22/12
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electronically and this page is the manifestation of the electronic
signature.
---------------------------------------------------------------------------------------------------------
/s/
----------------------------------------------------

ALISON L BLAUS
04/28/2014

NORMAN L STOCKBRIDGE
04/28/2014

Reference ID: 3496822



         
  

              
                  

              
 

 
 

   

    

 

 
     



   

  

           
                 

   
     

   
     

      

         

          
       

                 
        

               
          

   
       

   

          
           

             
  

  

        
         

             

              
  

              
  

    
 

     

                    
         

                     
                  

 
   

   



    
  

    

      
      
       

       
       
      
    

      

            

            
    

            

          
           

           
    
    

 

             
               

 

                    
  

     
     

                
             

    

              
  
    

 

  

              
        

        

                       
                      

                    
 

   

   





    
 

    

           
    

             

         

         
          

      

       

           

           
 

    
      

       

            
             

           
          

            
        

    
     

             

          

     
   

    

  

    

    

     

 

 

      
     

    
  

    
    

           

          

         

               

        

       

    

             

             

            

        

             
  

   



    
  

   

 

          

        

    

   
    
   

 
   

   
   

           

           
 

             
        

          
    

          
  

   
          

 
       
           

          
   

          
 

    

           

        

   

           

         

        

    

           

          

  

 

  

  

   

 

   

    

    

   

    

    

   
   

    

    
   

        

           

   

   
 

    

  



    
  

 

    

        

        

  

           
 

           
   

            

     

           

    

     

          

     

         
   
     

   
 

    

   
     

   

     

                      

            
        

 

   
         

    
       

      

         
     

         

          
         

        

           

   

  
 

   
  

     
 

              
               
                

         

               
     

  
  
   

                         
     

   

   



    
  

           

   

  
  
    
     

   



    
  

    

      

           
  

     

                 
 

              
         

              
            

     

      

           

   

   
    

 

  

  

  

  

  

  

   



          
          

 

 

   
 

   



DEPARTMENT OF HEALTH AND HUMAN SERVICES 

Food and Drug Administration
Silver Spring MD  20993

NDA 204886
GENERAL ADVICE

Merck Sharp & Dohme Corp.
Attention: Jeffrey Tucker, M.D., Executive Director
Worldwide Regulatory Affairs
One Merck Drive
P.O. Box 100
Whitehouse Station, NJ 08889

Dear Dr. Tucker:

Please refer to your New Drug Application (NDA) submitted under section 505(b) of the Federal Food, 
Drug, and Cosmetic Act for vorapaxar.

We also refer to your February 12, 2014, submission, containing samples of the labels, labeling, and 
packaging (carton & container) for the 5 tablet sample blister pack with the carton and the unit dose 
blisters with the carton.

We have reviewed the referenced material and have the following comments:

Ensure that the established name is at least ½ the size of the proprietary name on all labels and 
labeling, taking into account all pertinent factors including typography, layout, contrast and other 
printing features as per 21 CFR 201.10(g)(2).

If you have any questions, please call:

Alison Blaus, RAC
Regulatory Project Manager
(301) 796-1138

Sincerely,

{See appended electronic signature page}

Norman Stockbridge, M.D., Ph.D.
Director
Division of Cardiovascular & Renal Products
Office of Drug Evaluation I
Center for Drug Evaluation and Research

Reference ID: 3460582
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This is a representation of an electronic record that was signed
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signature.
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NORMAN L STOCKBRIDGE
02/25/2014

Reference ID: 3460582



DEPARTMENT OF HEALTH & HUMAN SERVICES

Food and Drug Administration
Silver Spring, MD  20993

NDA 204886
PROPRIETARY NAME REQUEST
CONDITIONALLY ACCEPTABLE

Merck Sharp & Dome Corp.
126 East Lincoln Avenue, Mailstop RY33-204
P.O. Box 2000
Rahway, NJ  07065-0900

ATTENTION: Chitkala Kalidas, Ph.D.
Director, Worldwide Regulatory Affairs

Dear Dr. Kalidas:

Please refer to your New Drug Application (NDA) dated and received May 10, 2013, submitted 
under section 505(b)(1) of the Federal Food, Drug, and Cosmetic Act for Vorapaxar Tablets, 
2.08 mg.

We also refer to:
 Your correspondence, dated May 15, 2013, received May 16, 2013, requesting review of 

your proposed proprietary name, Zontivity
 Our August 9, 2013, Proprietary Name Request Conditionally Acceptable letter to Merck 

Sharp & Dome Corp.
 Your NDA amendment, dated and received December 20, 2013, containing revision to 

the expression of the strength of the Vorapaxar tablet
 Our December 30, 2013, email correspondence requesting that the proposed proprietary 

name be resubmitted for review
 Your correspondence, dated and received January 3, 2014, requesting review of your 

proposed proprietary name, Zontivity  

We have completed our review of the proposed proprietary name, Zontivity, and have concluded 
that it is acceptable. 

If any of the proposed product characteristics as stated in your January 3, 2014, submission are
altered prior to approval of the marketing application, the proprietary name should be 
resubmitted for review. 
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If you have any questions regarding the contents of this letter or any other aspects of the 
proprietary name review process, contact Karen Bengtson, Safety Regulatory Project Manager in 
the Office of Surveillance and Epidemiology, at (301) 796-3338. For any other information 
regarding this application, contact Alison Blaus, Regulatory Project Manager in the Office of 
New Drugs, at (301) 796-1138.

Sincerely,

{See appended electronic signature page}

Kellie A. Taylor, Pharm.D., MPH
Deputy Director
Office of Medication Error Prevention and Risk Management
Office of Surveillance and Epidemiology
Center for Drug Evaluation and Research

Reference ID: 3444183
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TODD D BRIDGES on behalf of KELLIE A TAYLOR
01/31/2014
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From: Kalidas, Chitkala
To: Bengtson, Karen
Cc: Blaus, Alison
Subject: RE: VORAPAXAR NDA (NDA 204886): RESPONSE TO DMEPA
Date: Monday, December 30, 2013 11:58:11 AM
Importance: High

Dear Ms. Bengston-                                                                   
 
Thanks for your message.  I will submit the requested updated information to you as soon as
possible.  In the meantime, I just wanted to mention that besides the revised strength, an
additional statement has been included in the product labeling. 
 
The product strength was revised from 2.5mg to 2.08 mg at the request of the ONDQA and a
statement that “Each tablet contains 2.08mg vorapaxar, equivalent to 2.5mg vorapaxar sulfate”
was included in the product labeling.
 
Best regards,
Chitkala
 
From: Bengtson, Karen [mailto:Karen.Bengtson@fda.hhs.gov] 
Sent: Monday, December 30, 2013 9:48 AM
To: Kalidas, Chitkala
Cc: Blaus, Alison
Subject: RE: VORAPAXAR NDA (NDA 204886): RESPONSE TO DMEPA
Importance: High
 
Dear Dr. Kalidas,
 
Given the revision in the strength product characteristic (i.e., from 2.5 mg to 2.08 mg) for
NDA 204886, the proprietary name will need to be resubmitted for review as stated in the
“Proprietary Name Request Conditionally Acceptable” letter dated August 9, 2013.  Please
resubmit with the updated information as soon as possible.
 
Kind regards,
Karen
 
Karen Bengtson│Safety Regulatory Project Manager│Office of Surveillance and Epidemiology│CDER│FDA 
10903 New Hampshire Avenue, WO Blg.22, Room 4483│Silver Spring, MD  20993 
(301.796.3338 (phone) * Karen.Bengtson@fda.hhs.gov

P consider the environment before printing this e-mail

 
The information contained in this message and any attachment(s) may be privileged and/or confidential and is intended for
the addressee(s) only. It may contain legally privileged and protected information. If you are not the intended recipient, you
are hereby notified that any review, disclosure, reproduction, distr bution, or other use of this communication is strictly
proh bited. If you received this email in error, please notify the sender by reply, and immediately delete the message
without saving, copying, or disclosing it. Unauthorized disclosure may result in legal liability for those persons responsible.
Thank you.
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From: Kalidas, Chitkala [mailto:chitkala_kalidas@merck.com] 
Sent: Monday, December 23, 2013 1:28 PM
To: Childers, Alexis
Cc: Blaus, Alison
Subject: VORAPAXAR NDA (NDA 204886): RESPONSE TO DMEPA
Importance: High
 
Dear Ms. Childers-
 
I am sending this message to you in Alison Blaus’ absence with a request to forward it to DMEPA. 
Attached are the packaging labels that Merck is providing in response to the request from DMEPA
(included in the message below) to provide physical samples. 
 
I had informed Ms. Blaus earlier that we are unable to provide the physical samples at this time as
they are not available.  However, we hope that the copies of the packaging labels showing the
exact location of the cavities in the blister packs along with other labeling components (with and
without the template view) will help the DMEPA Reviewers assess the readability of the packaging
labels.
 
Please let me know if you have any questions.  The attached documents will be submitted via the
e-gateway today.  I am sending this to you as a courtesy copy for DMEPA.   Thanks in advance for
sending this to the OSE-DMEPA Reviewer.
 
Best regards,
Chitkala
 
Chitkala Kalidas, Ph.D.
Director
Global Regulatory Affairs
Phone: 732-594-0599

h
 
 
_____________________________________________
From: Blaus, Alison [mailto:Alison.Blaus@fda.hhs.gov] 
Sent: Friday, December 13, 2013 8:40 AM
To: Kalidas, Chitkala
Subject: NDA 204866 - Mockups
 
 
Good morning –
 
The OSE-DMEPA reviewer is currently reviewing your labeling and they would like you to please
submit samples of the labels, labeling, and packaging (carton-container) for the following:
 

·         The 5 tablet sample blister pack with the carton
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·         The unit dose blisters with the carton
 
Given our review timeline for DMEPA, we request a response no later than COB Tuesday,
December 17, 2013. 
 
Please confirm receipt of this request via email.
 
Thank you in advance!
Alison
 
Alison Blaus, RAC
Senior Regulatory Health Project Manager
Division of Cardiovascular and Renal Products
Center for Drug Evaluation and Research
Food and Drug Administration
alison.blaus@fda.hhs.gov
p:(301) 796-1138
f:(301) 796-9838
Address for desk and courtesy copies: 
Food and Drug Administration 
10903 New Hampshire Avenue 
White Oak, Building 22, Room 4158 
Silver Spring, MD 20993
Address for official submissions to your administrative file:
Division of Cardiovascular and Renal Products
FDA, CDER, HFD-110
5901-B Ammendale Rd.
Beltsville, MD 20705-1266
 
 
 

Notice:  This e-mail message, together with any attachments, contains
information of Merck & Co., Inc. (One Merck Drive, Whitehouse Station,
New Jersey, USA 08889), and/or its affiliates Direct contact information
for affiliates is available at 
http://www.merck.com/contact/contacts.html) that may be confidential,
proprietary copyrighted and/or legally privileged. It is intended solely
for the use of the individual or entity named on this message. If you are
not the intended recipient, and have received this message in error,
please notify us immediately by reply e-mail and then delete it from 
your system.

Notice:  This e-mail message, together with any attachments, contains
information of Merck & Co., Inc. (One Merck Drive, Whitehouse Station,
New Jersey, USA 08889), and/or its affiliates Direct contact information
for affiliates is available at 
http://www.merck.com/contact/contacts.html) that may be confidential,
proprietary copyrighted and/or legally privileged. It is intended solely
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for the use of the individual or entity named on this message. If you are
not the intended recipient, and have received this message in error,
please notify us immediately by reply e-mail and then delete it from 
your system.
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KAREN E BENGTSON
01/23/2014
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The Call: 
On January 9, 2014, the Agency informed Merck that for predicted failure the 25/60 data was 
best for long term stability condition.  The Agency then stated the Q= . was not the 
best time point and that Q=  at 30 min. is the best and appropriate time point for this product. 
 After deliberation Merck agreed to the new acceptance criterion and provided an email 
confirmation of the acceptance criterion (see email attachment).  The sponsor also agreed to 
submit the revised CTD section of 3.2.P.5.1 Specifications to the NDA by Jan 14, 2014.  Merck 
conveyed they would like to evaluate the dissolution specification after approval with additional 
commercial production experience and seek the Agency’s guidance at the time if necessary. 
 
 
  

 
 

 
      _____________________________ 
      Regulatory Health Project Manager 
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(b) (4)

(b) (4)



From: Kalidas, Chitkala
To: Knight, Yvonne
Subject: VORAPAXAR (NDA 204886): ACCEPTANCE OF DISSOLUTION CRITERIA
Date: Thursday, January 09, 2014 2:21:16 PM
Importance: High

Dear Ms. Knight-
 
Thank you for the opportunity to discuss the dissolution acceptance criteria this morning. Based on the
discussion, we accept the Agency’s recommendation of Q=  at 30 minutes for the dissolution
acceptance criteria. We would like to evaluate the dissolution specification after approval with additional
commercial production experience and seek the Agency’s guidance at the time if necessary.
 
We will submit the revised CTD section of 3.2.P.5.1 Specifications to the NDA by Jan 14, 2014.
 
Best regards,
Chitkala
 
Chitkala Kalidas, Ph.D.
Director
Global Regulatory Affairs
Phone: 732-594-0599

h
 

Notice:  This e-mail message, together with any attachments, contains
information of Merck & Co., Inc. (One Merck Drive, Whitehouse Station,
New Jersey, USA 08889), and/or its affiliates Direct contact information
for affiliates is available at 
http://www.merck.com/contact/contacts.html) that may be confidential,
proprietary copyrighted and/or legally privileged. It is intended solely
for the use of the individual or entity named on this message. If you are
not the intended recipient, and have received this message in error,
please notify us immediately by reply e-mail and then delete it from 
your system.
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DEPARTMENT OF HEALTH AND HUMAN SERVICES 

Food and Drug Administration
Silver Spring MD  20993

NDA 204886 INFORMATION REQUEST

Merck Sharp & Dohme Corp.  
Attention: Chitkala Kalidas., Director
Worldwide Regulatory Affairs
126 E. Lincoln Avenue, Mailstop RY33-204
P.O. Box 2000
Rahway, NJ 07065

Dear Dr. Kalidas:

Please refer to your New Drug Application (NDA) submitted under section 505(b) of the Federal 
Food, Drug, and Cosmetic Act for Vorapaxar Sulfate Tablets.

We also refer to your May 10, 2013, submission.  

We are reviewing the Quality section of your submission and have the following comments and 
information requests.  We request a prompt written response by December 31, 2013, in order to 
continue our evaluation of your NDA.

Product Quality

Your response dated Nov 18 to our comment on the expression of the strength of the tablet is not 
acceptable. You should follow the MAPP 5021 and USP <1121> nomenclature for naming the 
tablet strength. The strength of the tablets should be expressed as our recommendation sent to 
you on Oct 4 which is:

Trademark (Vorapaxar) Tablets 2.08 mg* 
*Equivalent to 2.5 mg vorapaxar sulfate 

Due to the conversion of some of the sulfate salt to the free base at the time of manufacture and 
upon storage, we recommend you to add a statement to the Description (Section 11) of the 
Package Insert such as "Brand Name tablets are formulated with vorapaxar sulfate, but during 
manufacture and storage, partial conversion from vorapaxar sulfate to vorapaxar free base may 
occur".

If you have any questions, call Yvonne Knight, Regulatory Project Manager, at (301) 796-2133.

Sincerely,

Reference ID: 3418485



NDA 204886
Page 2

{See appended electronic signature page}

Olen Stephens, Ph.D.
Acting Branch Chief
Branch I, Division of New Drug Quality Assessment I
Office of New Drug Quality Assessment
Center for Drug Evaluation and Research
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DEPARTMENT OF HEALTH AND HUMAN SERVICES 

Food and Drug Administration
Silver Spring  MD  20993

NDA 204886

MID-CYCLE COMMUNICATION

Merck Sharp & Dohme Corp.
Attention: Chitkala Kalidas, Ph.D.
Director, Worldwide Regulatory Affairs
126 E. Lincoln Avenue, Mailstop RY33-204
P.O. Box 2000
Rahway, NJ 07065-0900

Dear Dr. Kalidas:

Please refer to your New Drug Application (NDA) submitted under section 505(b) of the Federal Food, 
Drug, and Cosmetic Act for vorapaxar sulfate.

We also refer to the teleconference between representatives of your firm and the FDA on 31 October 
2013. The purpose of the teleconference was to provide you an update on the status of the review of your 
application.

A record of the teleconference is enclosed for your information.  

If you have any questions, please call:

Alison Blaus, RAC
Regulatory Project Manager
(301) 796-1138.

Sincerely,

{See appended electronic signature page}

Thomas Marciniak, M.D.
Clinical Team Leader
Division of Cardiovascular & Renal Products
Office of Drug Evaluation I
Center for Drug Evaluation and Research

Enclosure:
Mid-Cycle Communication Minutes
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FOOD AND DRUG ADMINISTRATION
CENTER FOR DRUG EVALUATION AND RESEARCH

MID-CYCLE COMMUNICATION

Meeting Date and Time: 31 October 2013 from 930 to 1100 EST
Application Number: NDA 204958
Product Name: vorapaxar sulfate
Proposed Indication: Patients with History of Myocardial Infarction (MI) 

ZONTIVITY (vorapaxar sulfate), an antagonist of the protease-activated 
receptor-1 (PAR-1), is indicated for the reduction of atherothrombotic 
events in patients with a history of myocardial infarction (MI). 
ZONTIVITY has been shown to reduce the rate of a combined endpoint 
of cardiovascular death, MI, stroke, and urgent coronary 
revascularization (UCR).

Applicant Name: Merck Sharp & Dohme Corp.
Meeting Chair: Thomas Marciniak, M.D.
Meeting Recorder: Alison Blaus, RAC

FDA ATTENDEES
* Office of Drug Evaluation I, Division of Cardiovascular & Renal Products
Norman Stockbridge, M.D., Ph.D. Director
Stephen Grant, M.D. Deputy Director
Mary Ross Southworth, PharmD Safety Deputy Director
Thomas Marciniak, M.D. Team Leader, Clinical Reviewer
Martin Rose, M.D., JD Clinical Reviewer
Jonathan Levine, Ph.D. Clinical Reviewer
Thomas Papoian, Ph.D. Team Leader, Pharmacology/Toxicology
Patricia Harlow, Ph.D. Pharmacology/Toxicology Reviewer
Ed Fromm, RPh, RAC Chief Regulatory Project Manager
Alison Blaus, RAC Regulatory Health Project Manager
* Office of Clinical Pharmacology
Rajnikanth Madabushi, Ph.D Team Leader
Sudharshan Hariharan, Ph.D. Reviewer
* Office of Biostatistics
Yeh-Fong Chen, Ph.D. Statistician
* Office of New Drug Quality Assessment
Kasturi Srinivasachar, Ph.D. Branch Chief
Thomas Wong, Ph.D. Reviewer
Okpo Eradiri, Ph.D. Biopharmaceutics
* Office of Surveillance and Epidemiology
Reema Mehta, PharmD DRISK Team Leader
Jamie Wilkins-Parker , PharmD DRISK Reviewer
Danielle Smith, PharmD DRISK Reviewer
* Office of Planning and Analysis
Kimberly Taylor Operations Research Analyst
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EASTERN RESEARCH GROUP ATTENDEES
Christopher Sese Independent Assessor

APPLICANT ATTENDEES
* Clinical Research 
Barry Gertz Senior Vice President, Clinical Research 
Daniel Bloomfield Vice President, Clinical Research 
John Strony Executive Director, Clinical Research 
Gil Gleim Director, Clinical Research 
Leslie Lipka Director, Clinical Research 
Chris Morabito Associate Director, Clinical Research 
Meredith Murray Associate Principal Scientist, Clinical Research 
Christi Kent Senior Scientist, Clinical Research
* Regulatory 
Scott Korn Vice President, Regulatory Affairs  
Jeff Tucker Executive Director, Regulatory, Affairs  
Chitkala Kalidas Director, Regulatory Affairs 
Lina AlJuburi Director, Regulatory Policy
* Statistics 
Bruce Binkowitz Executive Director, Biostatistics 
Weili He Director, Biostatistics 
Yabing Mai Associate Principal Scientist, Biostatistics 
Adam Polis Director, Biostatistics 
Rob Hoffman Scientific Programmer – Accenture
* Clinical Pharmacology 
Matt Anderson Director, Clinical Pharmacology 
David Gutstein Executive Director, Clinical Pharmacology 
* Drug Metabolism and Pharmacometrics 
Thomas Kerbusch Executive Director, Pharmacometrics 
Marissa Dockendorf Principal Scientist, Quantitative Sciences 
Mark Wirth Senior Principal Scientist, Pharmacokinetics 
Ferdous Gheyas Senior Principal Scientist, Pharmacometrics 
Rebecca Wrishko Senior Principal Scientist, Quantitative Sciences
* Pre-clinical 
John Petrulis Director, Toxicology 
Dietmar Seiffert Executive Director, Biology-Discovery 
* Risk Management 
Jenny Yu Executive Director, Drug Safety
* Chemistry, Manufacturing, & Controls
Jeffrey Ding Director, Regulatory Affairs 
James Zega Director, CMC Project Management 
* Epidemiology 
Cathy Anne Pinto Associate Principal Scientist, Epidemiology 
* Project Leadership 
Gail Murphy Executive Director, Project Leadership
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1.0 INTRODUCTION

We are providing these comments to you before we complete our review of the entire application to give 
you preliminary notice of issues that we have identified. In conformance with the prescription drug user 
fee reauthorization agreements, these comments do not reflect a final decision on the information 
reviewed and should not be construed to do so. These comments are preliminary and subject to change as 
we finalize our review of your application. In addition, we may identify other information that must be 
provided before we can approve this application. If you respond to these issues during this review cycle, 
depending on the timing of your response, and in conformance with the user fee reauthorization 
agreements, we may or may not be able to consider your response before we take an action on your 
application during this review cycle.

2.0 SIGNIFICANT ISSUES 

Chemistry, Manufacturing, and Controls

 Dr. Wong conveyed to the applicant that they were currently reviewing the free base formation 
and the specified control strategy and analytical methods. The sponsor asked for the Division’s 
rationale for the thirty minute dissolution acceptance criterion of . Dr. Eradiri explained that 
they reviewed the raw stability data and that  and 30 minutes was too permissive and should 
be tightened. The applicant acknowledged the Agency’s rationale.

Pharmacology & Toxicology
 Dr. Harlow noted that at this time she did not have an approvability issues, but did have some 

labeling comments to convey. She explained that based on her review of the reproductive & 
toxicology study, she will suggest the inclusion of pre/post-natal development results in labeling. 
She noted that in her opinion the cross-fostering study did not negate the pre-post natal 
development study as the applicant suggested.

Clinical Pharmacology
 Dr. Hariharan explained that clinical pharmacology is contemplating how to label the 

discontinuation of vorapaxar prior to CABG since the time to completely offset the 
pharmacodynamic effect is >4 weeks. He said that he will be working with Dr. Rose to look at 
the clinical experience during TRACER to inform labeling.

 Information Request - Dr. Hariharan asked the sponsor to provide information on the use or 
discontinuation of thienopyridines and aspirin prior to CABG (i.e., one or both discontinued, how 
far ahead of CABG, etc.).

Clinical
 Data Awaiting Review

o Dr. Rose said that there were a few areas of the application that still warranted review. He 
explained that he will be reviewing the interaction with age and weight and also will be 
reviewing liver laboratory data from TRACER and TRAP-2P.

o Information Request – Dr. Rose explained that more review of drug interactions was needed. 
He was specifically interested in those drugs that decreased exposure. Dr. Rose requested that 
the sponsor reproduce the drug interaction analyses they did for 7 days but for 30 days. The 
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sponsor can examine the same drugs, but those of specific interest were H2 blockers, Proton-
pump Inhibitors (PPIs), and CYP3A inducers.

 Labeling
o Dr. Rose explained that the post-hoc decision to limit the indication to the Applicant’s 

proposed label population may have implications for Section 14 (Clinical Studies) and 
Section 6 (Adverse Reactions). For example, the information from TRACER regarding the 
the rate of ICH in vorapaxar arm subjects without a history of stroke is of concern.  Dr. Rose 
went on to explain that the current proposed indication was selected post-hoc and may or may 
not be representative of true magnitude of the effects of vorapaxar on efficacy and safety 
endpoints.  . 

o Information Request – Dr. Rose would like the applicant’s thoughts on the labeling 
implications of the post-hoc choice of the indication.  

 Cancer 
o Dr. Marciniak said that he had still to review the relationship of vorapaxar and solid cancers. 

He added that he will review the data before the advisory committee, and will specifically 
review the rates and how the patients were followed-up. 

Biostatistics
 Dr. Chen said that during the course of TRAP-2P, there were a number of unplanned interim 

analyses and some sample size re-estimation that appear to be conducted through the DMC in an 
unblinded manner . The DMC reviewed not only safety data, but also efficacy, which raises 
potential trial integrity concerns. Dr. Chen noted that this will be a topic for the 15 January 2014 
Advisory Committee although the DMC does not need to be present for that presentation and 
subsequent discussion. 

3.0 INFORMATION REQUESTS

At the time of the Mid-cycle Communication Meeting, there were a number of outstanding 
information requests. An abridged list of all outstanding information requests are as follows:

 ALL data from the  Visit Status CRF page
 Description of randomization of subjects and a justification for why they were not always 

sequential
 CMC Information Request Letter (dated 4 October 2013)
 EDISH Datasets
 Cause of death analysis
 Risk vs. Benefit analysis (for TRACER and TRAP - 2P) - as discussed at the 16Oct13 

informal teleconference
 Letters to the sites and/or investigators from TRACER
 New TRAP-2P Clinical Study Report Figures 19 and 22 - From first dose to last dose 

plus 30 days. Provided for treated patients and for the "proposed label” population

For the information requested at the mid-cycle communication meeting, please see Section 2.0, 
Significant Issues, where these requests are highlighted.
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4.0 MAJOR SAFETY CONCERNS & RISK MANAGEMENT

Safety Concerns
 Please see the discussion under the section “Significant Issues – Clinical” section. The 

significant concerns that were raised at the meeting overlap with safety concerns.

Risk Management Plan (REMS)
 It was noted by Jamie Wilkins Parker of DRISK that at this time no safety issues have 

been identified that rise to the level of a REMS, but that they will continue to follow-up 
with Clinical Safety Reviewer/Team throughout their review. The sponsor is encouraged 
to disseminate their communications materials outside of a REMS.

5.0 ADVISORY COMMITTEE MEETING

As mentioned in our 22 July 2013 Day 74 Letter, we are planning on holding an advisory 
committee (AC) to discuss this application. Some helpful advisory committee meeting dates are 
as follows:

Advisory Committee Meeting Book Due (Merck): 11 December 2013
Advisory Committee Meeting Book Due (FDA): 16 December 2013   
FDA Slides Due: 13 January 2014
AC: 15 January 2014

6.0 LATE-CYCLE MEETING/OTHER PROJECTED MILESTONES

Setting aside the milestones associated with the advisory committee meeting, there are a few 
other dates to keep in mind. Those dates are as follows:

Late-Cycle Meeting (Internal): 19 December 2013
Late Cycle Meeting Briefing Book Due to Medicines Company: 25 December 2013
Late-Cycle Meeting w/Sponsor: 3 January 2014
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PeRC PREA Subcommittee Meeting Minutes 
November 20, 2013 

 
PeRC Members Attending: 
Lynne Yao 
Rosemary Addy 
Hari Cheryl Sachs  
George Greeley 
Jane Inglese 
Wiley Chambers 
Tom Smith 
Karen Davis-Bruno 
Colleen LoCicero 
Gregory Reaman 
Daiva Shetty 
Shrikant Pagay 
Ruthanna Davi 
Kevin Krudys 
Lily Mulugeta 
Maura O’Leary 
Robert Nelson 
Dianne Murphy 
William J. Rodriguez 
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Executive CAC
Date of Meeting:  October 15, 2013

Committee: David Jacobson-Kram, Ph.D., OND-IO, Chair
Abigail Jacobs, Ph.D., OND -IO, Member
Paul Brown, Ph.D., OND-IO, Member
Aisar Atrakchi Ph.D., DPP, Alternate Member
Thomas Papoian, Ph.D., DCRP, Supervisor
Patricia Harlow, Ph.D., DCRP, Presenting Reviewer

Author of Draft: Patricia Harlow, Ph.D.

The following information reflects a brief summary of the Committee discussion and its 
recommendations.  

NDA: 204-886
Drug Name: Vorapaxar (SCH 530848)
Sponsor: Merck (Schering Plough)

Background:
Vorapaxar is an inhibitor of the protease activated receptor 1 (PAR-1), also known as the 
thrombin receptor.  In the Phase 3 trial for reduction of atherothrombotic events in 
patients with a history of myocardial infarction, the daily vorapaxar dose was 2.5 mg.

Rat Carcinogenicity Study:
Sprague Dawley rats (50/sex/group) received daily oral doses of 0, 3, 10, and 30
mg/kg/day of vorapaxar administered by oral gavage in 0.4% (w/v) aqueous 
methylcellulose for 105-106 weeks. As specified in the Exec CAC’s concurrence of the 
protocol, the male and female rats were fed 21 gm and 17 gm, respectively, of food per 
day, as was done in the 3-month and 6-month dose-ranging studies. The total exposures
to vorapaxar in the high dose males and females were 10 and 28 fold, respectively, the 
mean total exposure in patients receiving the recommended human dose (RHD) of 2.5
mg.

No significant treatment-related effects were observed on mortality, and food 
consumption. However, the mean body weight gain decreased up to 16% and 17% in the 
high dose males and females, respectively, compared to the control groups.

The high dose females had increased incidences of uterine adenoma and the high dose 
males had increased incidences of basal cell tumor of the skin and histiocytic sarcoma. 
However, the p values for these tumors did not attain the significance level required for 
the neoplams to be considered drug related.

Although the high dose female rats had an increased incidence of hepatocellular adenoma 
that was 4-fold above the maximum of the sponsor’s historical control range (0-2%), the 
p values for both the trend test and the pairwise test for this tumor did not attain the 
criteria (pt<0.005 and pp<0.01) required for a common tumor to be considered positive. It 
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should be noted that the incidence of hepatocellular adenoma in the concurrent control 
group was 1%, the lower threshold for being considered a common tumor (≥1%).

Mouse Carcinogenicity Study:
CD-1 mice (50/sex/group) received daily oral doses of 0, 1, 5, and 15 mg/kg/day of 
vorapaxar administered by oral gavage in 0.4% (w/v) aqueous methylcellulose for 103 to 
104 weeks. The total exposures to vorapaxar in the high dose males and females were 28 
and 34 fold, respectively, the mean total exposure to vorapaxar in patients receiving the 
RHD of 2.5 mg. A metabolite of vorapaxar, SCH 2046273, represents about 25% of the 
vorapaxar plasma concentration in humans. The exposures to SCH 2046273 in the high 
dose males and females were 5.5 and 6.3-fold the mean exposure to SCH 2046273 in 
patients receiving the RHD of 2.5 mg.

No significant treatment-related effects were observed on mortality or food consumption.
However, the high dose male and female groups gained 16% and 14%, respectively, less 
bodyweight than the control group.

The incidence of bronchiolo-alveolar adenoma increased in the high dose females and the 
incidence of bronchiolo-alveolar carcinoma increased in the high dose males. However, 
the p values for each of these tumors and their combination in the trend test did not attain 
the significance level of pt < 0.005 required for these common tumors to be considered 
positive. 
  
Executive CAC Recommendations and Conclusions:

Rat:

The Committee considered that the study was adequate, noting prior Exec CAC 
concurrence with the protocol.

The Committee concurred that there were no drug-related neoplasms in male or female 
rats.  

Mouse:

The Committee considered that the study was adequate, noting prior Exec CAC 
concurrence with the protocol.

The Committee concurred that there were no drug-related neoplasms in male or female 
mice.  

                                               

David Jacobson-Kram, Ph.D.
Chair, Executive CAC
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cc:\
/Division File, DCRP
/T. Papoian, Supervisor, DCRP
/P. Harlow, Reviewer, DCRP
/A. Blaus, CSO/PM, DCRP
/A.Seifried, OND-IO
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DEPARTMENT OF HEALTH AND HUMAN SERVICES  
 

 
 
 
 

 

 Food and Drug Administration 
Silver Spring  MD  20993 

 
 
NDA 204886 
 METHODS VALIDATION  
 MATERIALS RECEIVED 
Merck Sharp & Dohme 
Attention: Zak Huang, MD, Worldwide Regulatory Affairs 
P.O. Box 1000 
North Wales, PA  19454-2505 
FAX: (267) 305-6406 
 
 
Dear Dr. Huang: 
 
Please refer to your New Drug Application (NDA) submitted under section 505(b) of the Federal 
Food, Drug, and Cosmetic Act (FDCA) for Zontivity (vorapaxar sulfate), tablets, 2.5 mg and to 
our July 11, 2013, letter requesting sample materials for methods validation testing. 
 
We acknowledge receipt on August 9, 2013, of the sample materials and documentation that you 
sent to the Division of Pharmaceutical Analysis (DPA) in St. Louis. 
 
If you have questions, you may contact me by telephone (314-539-3815), FAX (314-539-2113), 
or email (Michael.Trehy@fda.hhs.gov). 
 

Sincerely, 
 
{See appended electronic signature page} 
 
Michael L. Trehy 
MVP Coordinator 
Division of Pharmaceutical Analysis 
Office of Testing and Research 
Office of Pharmaceutical Science 
Center for Drug Evaluation and Research 
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DEPARTMENT OF HEALTH & HUMAN SERVICES 

 

 
 Food and Drug Administration 

Silver Spring, MD  20993 
 
 

NDA 204886 
PROPRIETARY NAME REQUEST  
CONDITIONALLY ACCEPTABLE  

 
Merck Sharp and Dohme Corp.  
351 North Sumneytown Pike 
P.O. Box 1000, UG2CD-48 
North Wales, PA 19454 
 
ATTENTION:  Zak Huang, M.D.  

Director, Worldwide Regulatory Affairs 

Dear Dr. Huang: 
 
Please refer to your New Drug Application (NDA), dated and received May 10, 2013, submitted 
under section 505(b)(1) of the Federal Food, Drug, and Cosmetic Act for Vorapaxar Sulfate 
Tablets, 2.5 mg. 
 
We also refer to your correspondence dated May 15, 2013, received May 16, 2013, requesting 
review of your proposed proprietary name, Zontivity.  We have completed our review of the 
proposed proprietary name and have concluded that it is acceptable.  
 
The proposed proprietary name, Zontivity, will be re-reviewed 90 days prior to the approval of 
the NDA.  If we find the name unacceptable following the re-review, we will notify you.   
 
If any of the proposed product characteristics as stated in your May 16, 2013 submission are 
altered prior to approval of the marketing application, the proprietary name should be 
resubmitted for review.  
 
If you have any questions regarding the contents of this letter or any other aspects of the 
proprietary name review process, contact Cherye Milburn, Safety Regulatory Project Manager in 
the Office of Surveillance and Epidemiology, at (301) 796-2084.  For any other information 
regarding this application contact the Office of New Drugs (OND) Regulatory Project Manager, 
Alison Blaus at 301-796-1138.   
 

Sincerely, 
 
{See appended electronic signature page}   
Carol Holquist, RPh 
Director 
Division of Medication Error Prevention and Analysis 
Office of Medication Error Prevention and Risk Management 
Office of Surveillance and Epidemiology 
Center for Drug Evaluation and Research 
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DEPARTMENT OF HEALTH AND HUMAN SERVICES  

 
 
 
 

 Food and Drug Administration 
Silver Spring  MD  20993

 
 
NDA 204886 

FILING COMMUNICATION 
 
 
 
Merck Sharp & Dohme Corp. 
Attention: Chitkala Kalidas, Ph.D. 
Director, Worldwide Regulatory Affairs 
126 E. Lincoln Avenue, Mailstop RY33-204 
P.O. Box 2000 
Rahway, NJ 07065-0900 
 
Dear Dr. Kalidas: 
 
Please refer to your New Drug Application (NDA) dated May 10, 2013, received May 10, 2013, 
submitted under section 505(b)(1) of the Federal Food, Drug, and Cosmetic Act (FDCA), for vorapaxar 
sulfate. 
 
We also refer to your amendments dated May 15, 16, 20, 23, and 30 (two), June 4, 6, 7 (two), 11 (four), 
18, 20, and 21, and July 9, 2013. 
 
We have completed our filing review and have determined that your application is sufficiently complete 
to permit a substantive review.  Therefore, in accordance with 21 CFR 314.101(a), this application is 
considered filed 60 days after the date we received your application.  The review classification for this 
application is Standard. This application is also subject to the provisions of “the Program” under the 
Prescription Drug User Fee Act (PDUFA) V (refer to 
http://www.fda.gov/ForIndustry/UserFees/PrescriptionDrugUserFee/ucm272170.htm. Therefore, the user 
fee goal date is May 10, 2014. 
 
We are reviewing your application according to the processes described in the Guidance for Review Staff 
and Industry: Good Review Management Principles and Practices for PDUFA Products.  Therefore, we 
have established internal review timelines as described in the guidance, which includes the timeframes for 
FDA internal milestone meetings (e.g., filing, planning, mid-cycle, team and wrap-up meetings).  Please 
be aware that the timelines described in the guidance are flexible and subject to change based on 
workload and other potential review issues (e.g., submission of amendments).  We will inform you of any 
necessary information requests or status updates following the milestone meetings or at other times, as 
needed, during the process.  If major deficiencies are not identified during the review, we plan to 
communicate proposed labeling and, if necessary, any postmarketing commitment requests by 
January 27, 2014. In addition, the planned date for our internal mid-cycle review meeting is 
October 24, 2013.  We are currently planning to hold an advisory committee meeting to discuss this 
application.  
 
During our filing review of your application, we identified the following potential review issues: 
 

1.  In January 2011, a series of changes in the conduct of the TRA2P-TIMI 50 trial were made in 
response to a recommendation of the DSMB to discontinue study drug in subjects with a history 
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a. Detailed description of the dissolution test being proposed for the evaluation of your 
product and the developmental parameters (i.e., selection of the equipment/apparatus, in 
vitro dissolution/release media, agitation/rotation speed, pH, assay, sink conditions, etc.) 
used to select the proposed dissolution method as the optimal test for your product. We 
recommend use of at least twelve samples per testing variable; 

b. Justify the choice of equipment, dissolution medium and rotation speed; 
c. Provide the complete dissolution profile data (individual, mean, SD, profiles) for your 

product. The dissolution data should be reported as the cumulative percentage of drug 
dissolved with time (the percentage is based on the product’s label claim); 

d.  Data to support the discriminating ability of the selected dissolution method. In general, 
the testing conducted to demonstrate the discriminating ability of the selected dissolution 
method should compare the dissolution profiles of the reference (target) product and the 
test products that are intentionally manufactured with meaningful variations for the most 
relevant critical manufacturing variables (i.e., ± 10-20% change to the specification-
ranges of these variables). If available, provide data showing the capability of the 
proposed dissolution method and acceptance criterion to reject batches that are not 
bioequivalent. 

3. Dissolution Acceptance Criterion: Provide the following data/information regarding the setting 
of dissolution acceptance criterion for your product: 

a. Tabulated individual vessel dissolution data for the pivotal clinical batches and primary 
(registration) stability batches used for the setting of the dissolution acceptance criterion 
of your product (i.e., specification-sampling time point and specification value). Provide 
descriptive statistics at all sampling time points. 

b. You have predicted dissolution testing failure rates as justification of the proposed 
acceptance criterion. The use of accelerated stability data in predicting failure rates at the 
45 and 60 minute time points is not acceptable. Please repeat the computations using 
room temperature stability data and submit the results to the NDA. 

4. Bridging of the To-be-marketed (TBM) tablets to the Clinical Trial tablets (CTM): Provide 
the individual vessel dissolution data, along with descriptive statistics, that bridge the proposed 
TBM product to the CTM. If the raw data permit, compute and report the f2 profile comparison. 

5. All of the toxicology studies were conducted with vorapaxar free base, whereas the clinical trials 
were conducted with vorapaxar sulfate. Please justify why a toxicology or bridging study was not 
conducted with vorapaxar sulfate. 

6. Please justify the specifications for the  degradants in the drug product given that 
these impurities were not found in any lot of vorapaxar used in a toxicology study. Please 
confirm, either by an Ames test or by QSAR analysis, that  degradants are not 
genotoxic. 

7. Please clarify what potentially genotoxic impurities are present in the drug substance even if they 
are controlled to be present at levels less than the Toxicological Threshold of Concern (TTC) of 
1.5 μg/day. 

8. Please provide the following items for both TRA CER and TRA 2P-TIMI 50 trials : 
a. Please provide the detailed algorithm for capturing patient-level data analyzed in the interim 

analysis from your submitted data sets. 
b. Please provide detailed interim analysis results including the event rates and hazard ratio in 

comparing study drug with placebo for the primary endpoint and also for each component 
endpoint. Please also provide the same type of analysis results for the patients who had 
history of strokes and those who did not have history of strokes. 

c. For each component of the primary endpoint, please provide analysis results for time to each 
component event using the same method for the primary endpoint. 
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9. For TRA 2P-TIMI 50 trial, we noted that about 7,000 additional patients were randomized and 
analyzed beyond the originally planned sample size. Please provide your explanation for why the 
sample size was increased. 

10. We note that the “Administrative Head of Drug Safety Surveillance” was provided with the 
randomization schemes during the trial.  What is the rationale for providing this person with these 
documents prior to data lock?  How were these documents to be used during the trial?   

11. How many subjects were unblinded in TRA 2ºP   by the mechanism described on page 95 of the 
study report?  How many persons were unblinded in TRACER by a similar mechanism?  Did you 
confirm that in each case of such unblinding, the “study hotline had been consulted” as described 
in the study report and that the study physician agreed that unblinding was necessary?   

12. It is unclear which numerical versions of the normal ranges in the laboratory datasets correspond 
to the lab values in original units (NUMRSLT) or SI units (ABSRSLT).  At least one of the 
normal ranges appears to be missing, and after looking at the data it is unclear if the variables HI 
and LO represents the normal range for SI or original units.  Please submit new datasets with 
numeric versions of the normal ranges both SI and original units for all laboratory datasets. 

 
During our preliminary review of your submitted labeling, we have identified the following labeling 
format issues: 
 

1. Please center the title of the Boxed Warning in the HIGHLIGHTS.  
 

2. In the INDICATIONS AN USAGE section the established name or the route should not be 
noted, therefore, please change  
 
"TRADEMARK (vorapaxar sulfate), an antagonist of the protease-activated receptor-1 (PAR-1) 
is indicated.." 
 
To 
 
“"TRADEMARK is an antagonist of the protease-activated receptor-1 (PAR-1) indicated..". 
 

3. “WARNING: BLEEDING RISK" is missing from the Table of Contents (TOC), between “Full 
Prescribing Information” and Section 1. Please add. 
 

4. In section 6.1, Clinical Trials Experience, the standard statement, “Because clinical trials are 
conducted under widely varying conditions, adverse reactions rates observed in the clinical trials 
of a drug cannot be directly compared to rates in the clinical trials of another drug and may not 
reflect the rates observed in clinical practice.” should be used verbatim and should precede the 
presentation of adverse reactions not follow them. 
 

5. Per 21 CFR 201.57, since there are no studies in the pediatric patient population, subsection 8.4 
should contain only the below verbatim statement: 

 
“Safety and effectiveness in pediatric patients have not been established” 

Reference ID: 3344458



NDA 204886 – 74day Review Issues Identified Filing Letter 
Page 5 
 
 
 
We request that you resubmit labeling that addresses these issues by August 13, 2013.  The resubmitted 
labeling will be used for further labeling discussions. 
 
Please respond only to the above requests for information.  While we anticipate that any response 
submitted in a timely manner will be reviewed during this review cycle, such review decisions will be 
made on a case-by-case basis at the time of receipt of the submission. 
 
 
PROMOTIONAL MATERIAL 
 
You may request advisory comments on proposed introductory advertising and promotional labeling.   
Please submit, in triplicate, a detailed cover letter requesting advisory comments (list each proposed 
promotional piece in the cover letter along with the material type and material identification code, if 
applicable), the proposed promotional materials in draft or mock-up form with annotated references, the 
proposed package insert (PI) and Medication Guide.  Submit consumer-directed, professional-directed, 
and television advertisement materials separately and send each submission to: 
 

Food and Drug Administration  
Center for Drug Evaluation and Research 
Office of Prescription Drug Promotion (OPDP) 
5901-B Ammendale Road 
Beltsville, MD 20705-1266 
 

Do not submit launch materials until you have received our proposed revisions to the package insert (PI), 
Medication Guide, and you believe the labeling is close to the final version.   
 
For more information regarding OPDP submissions, please see 
http://www.fda.gov/AboutFDA/CentersOffices/CDER/ucm090142.htm.  If you have any questions, call 
OPDP at 301-796-1200. 
 
 
REQUIRED PEDIATRIC ASSESSMENTS 
 
Under the Pediatric Research Equity Act (PREA) (21 U.S.C. 355c), all applications for new active 
ingredients, new indications, new dosage forms, new dosing regimens, or new routes of administration 
are required to contain an assessment of the safety and effectiveness of the product for the claimed 
indication(s) in pediatric patients unless this requirement is waived, deferred, or inapplicable. 
 
We acknowledge receipt of your request for a full waiver of pediatric studies for this application.  Once 
we have reviewed your request, we will notify you if the full waiver request is denied and a pediatric drug 
development plan is required 
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If you have any questions, please call: 
 

Alison Blaus, RAC 
Regulatory Project Manager 
(301) 796-1138. 

 
Sincerely, 
 
{See appended electronic signature page} 
 
Norman Stockbridge, M.D., Ph.D. 
Director 
Division of Cardiovascular & Renal Products 
Office of Drug Evaluation I 
Center for Drug Evaluation and Research 

Reference ID: 3344458
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Equipment  
 1 octadecylsilane 100 mm x 4.6 mm,  size column. 

  
 

Please include the MSDSs and the Certificates of Analysis for the sample and reference 
materials. 
 
Forward these materials via express or overnight mail to: 
 

Food and Drug Administration 
Division of Pharmaceutical Analysis 
Attn: MVP Sample Custodian 
1114 Market Street, Room 1002 
St. Louis, MO  63101 

 
Please notify me upon receipt of this FAX.  You may contact me by telephone (314-539-3815), 
FAX (314-539-2113), or email (michael.trehy@fda.hhs.gov). 
 

Sincerely, 
 
{See appended electronic signature page} 
 
Michael L. Trehy, Ph.D. 
MVP coordinator 
Division of Pharmaceutical Analysis 
Office of Testing and Research 
Office of Pharmaceutical Science 
Center for Drug Evaluation and Research 
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DEPARTMENT OF HEALTH AND HUMAN SERVICES  

 

 
 
 
 

 

 Food and Drug Administration 
Silver Spring  MD  20993 

 
 
NDA 204886  

NDA ACKNOWLEDGMENT 
 
Merck Sharp & Dohme Corp. 
Attention: Zak Huang, M.D. 
Director, Worldwide Regulatory Affairs 
P.O. Box 1000, UG2CD-48 
North Wales, PA 19454 
 
Dear Dr. Huang: 
 
We have received your New Drug Application (NDA) submitted under section 505(b) of the 
Federal Food, Drug, and Cosmetic Act (FDCA) for the following: 
 
Name of Drug Product: MK-5348/SCH 530348 (vorapaxar sulfate) Tablets, 2.5 mg 
 
Date of Application: May 10, 2013 
 
Date of Receipt: May 10, 2013 
 
Our Reference Number:  NDA 204886 
 
Unless we notify you within 60 days of the receipt date that the application is not sufficiently 
complete to permit a substantive review, we will file the application on July 9, 2013, in 
accordance with 21 CFR 314.101(a). 
 
If you have not already done so, promptly submit the content of labeling [21 CFR 
314.50(l)(1)(i)] in structured product labeling (SPL) format as described at 
http://www.fda.gov/ForIndustry/DataStandards/StructuredProductLabeling/default.htm.  Failure 
to submit the content of labeling in SPL format may result in a refusal-to-file action under 21 
CFR 314.101(d)(3).   
 
You are also responsible for complying with the applicable provisions of sections 402(i) and 
402(j) of the Public Health Service Act (PHS Act) [42 USC §§ 282 (i) and (j)], which was 
amended by Title VIII of the Food and Drug Administration Amendments Act of 2007 
(FDAAA) (Public Law No, 110-85, 121 Stat. 904). 
 
The NDA number provided above should be cited at the top of the first page of all submissions 
to this application.  Send all submissions, electronic or paper, including those sent by overnight 
mail or courier, to the following address: 
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Food and Drug Administration 
Center for Drug Evaluation and Research 

  Division of Cardiovascular and Renal Products 
  5901-B Ammendale Road 

Beltsville, MD 20705-1266 
 

All regulatory documents submitted in paper should be three-hole punched on the left side of the 
page and bound.  The left margin should be at least three-fourths of an inch to assure text is not 
obscured in the fastened area.  Standard paper size (8-1/2 by 11 inches) should be used; however, 
it may occasionally be necessary to use individual pages larger than standard paper size.  
Non-standard, large pages should be folded and mounted to allow the page to be opened for 
review without disassembling the jacket and refolded without damage when the volume is 
shelved.  Shipping unbound documents may result in the loss of portions of the submission or an 
unnecessary delay in processing which could have an adverse impact on the review of the 
submission.  For additional information, please see 
http://www.fda.gov/Drugs/DevelopmentApprovalProcess/FormsSubmissionRequirements/Drug
MasterFilesDMFs/ucm073080.htm. 
 
Secure email between CDER and applicants is useful for informal communications when 
confidential information may be included in the message (for example, trade secrets or patient 
information).  If you have not already established secure email with the FDA and would like to 
set it up, send an email request to SecureEmail@fda.hhs.gov.  Please note that secure email may 
not be used for formal regulatory submissions to applications. 
 
If you have any questions, please contact:  
 

Alison Blaus, RAC 
Regulatory Health Project Manager 
(301) 796-1138 
 
 

 
 

Sincerely, 
 
{See appended electronic signature page} 

 
Edward Fromm, R.Ph., RAC 
Chief, Project Management Staff 
Division of Cardiovascular and Renal Products 
Office of Drug Evaluation I 
Center for Drug Evaluation and Research 
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DEPARTMENT OF HEALTH AND HUMAN SERVICES 

Food and Drug Administration
Silver Spring MD  20993

NDA 204886
LATE-CYCLE MEETING MINUTES

Merck Sharp & Dohme Corp.
Attention: Chitkala Kalidas, Ph.D.
Director, Worldwide Regulatory Affairs
126 E. Lincoln Avenue, Mailstop RY33-204
P.O. Box 2000
Rahway, NJ 07065-0900

Dear Dr. Kalidas:

Please refer to your New Drug Application (NDA) dated 10 May 2014, submitted under section 505(b) of 
the Federal Food, Drug, and Cosmetic Act (FDCA) for vorapaxar sulfate.

We also refer to the Late-Cycle Meeting (LCM) between representatives of your firm and the FDA on     
3 January 2014.     

A copy of the official minutes of the LCM is enclosed for your information.  Please notify us of any 
significant differences in understanding regarding the meeting outcomes.

If you have any questions, please call:

Alison Blaus, RAC
Regulatory Project Manager
(301) 796-1138.

Sincerely,

{See appended electronic signature page}

Thomas Marciniak, M.D.
Clinical Team Leader
Division of Cardiovascular & Renal Products
Office of Drug Evaluation I
Center for Drug Evaluation and Research

Enclosure:
Late Cycle Meeting Minutes
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FOOD AND DRUG ADMINISTRATION
CENTER FOR DRUG EVALUATION AND RESEARCH

MEMORANDUM OF LATE-CYCLE MEETING MINUTES

Meeting Date and Time: 3 January 2014 from 1300 to 1430 EDT
Meeting Location: 10903 New Hampshire Avenue

White Oak Building 22, Conference Room: 1315
Silver Spring, Maryland 20903

Application Number: NDA 204886
Product Name: vorapaxar sulfate
Proposed Indication: Patients with History of Myocardial Infarction (MI)

ZONTIVITY (vorapaxar sulfate), an antagonist of the protease-activated 
receptor-1 (PAR-1), is indicated for the reduction of atherothrombotic 
events in patients with a history of myocardial infarction (MI). 
ZONTIVITY has been shown to reduce the rate of a combined endpoint 
of cardiovascular death, MI, stroke, and urgent coronary 
revascularization (UCR).

Applicant Name: Merck Sharp & Dohme Corp
Meeting Chair: Thomas Marciniak, M.D.
Meeting Recorder: Alison Blaus, RAC

FDA ATTENDEES
* Office of Drug Evaluation I
Ellis Unger, M.D. Director
Robert Temple, M.D. Deputy Director
* Office of Drug Evaluation I, Division of Cardiovascular & Renal Products
Norman Stockbridge, M.D., Ph.D. Director
Mary Ross Southworth, PharmD Safety Deputy Director
Thomas Marciniak, M.D. Team Leader, Clinical Reviewer
Martin Rose, M.D., JD Clinical Reviewer
Jonathan Levine, Ph.D. Clinical Reviewer
Ed Fromm, RPh, RAC Chief Regulatory Project Manager
Alison Blaus, RAC Regulatory Health Project Manager
* Office of Clinical Pharmacology
Rajnikanth Madabushi, Ph.D Team Leader
Sudharshan Hariharan, Ph.D. Clinical Pharmacology
Bilal AbuAsal, Ph.D. Clinical Pharmacology
Fang Li, Ph.D. Pharmacometrics
Yaning Wang, Ph.D. Team Leader, Pharmacometrics
* Office of Biostatistics
Jim Hung, Ph.D. Director
Yeh-Fong Chen, Ph.D. Statistician
* Office of New Drug Quality Assessment
Thomas Wong, Ph.D. Reviewer
Okpo Eradiri, Ph.D. Biopharmaceutics
* Office of Surveillance and Epidemiology
Kimberly Lehrfield, PharmD DRISK Team Leader
Jamie Wilkins-Parker, PharmD DRISK Reviewer
Oanh Dang, PharmD Epidemiology
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APPLICANT ATTENDEES
* Merck Sharp & Dohme Corp
Barry Gertz Senior Vice President, Clinical Research
Daniel Bloomfield Vice President, Clinical Research
John Strony Executive Director, Clinical Research 
Gilbert Gleim Director, Clinical Research
Leslie Lipka Director, Clinical Research
Christopher Morabito Associate Director, Clinical Research
Dennis Erb Senior Vice President, Regulatory Affairs
Scott Korn Vice President, Regulatory Affairs
Jeff Tucker Executive Director, Regulatory, Affairs
Chitkala Kalidas Director, Regulatory Affairs
Lina AlJuburi Director, Regulatory Policy   
Bruce Binkowitz Executive Director, Biostatistics
Adam Polis, Director Biostatistics
Weili He, Director Biostatistics
Yabing Mai Associate Director, Biostatistics
David Gutstein Executive Director, Clinical Pharmacology
Matt Anderson Director, Clinical Pharmacology
Thomas Kerbusch Executive Director, Pharmacometrics
Ganapathy Mohan Executive Director, CMC
Jeffrey Ding Director, CMC
John Petrulis Director, Toxicology
Dietmar Seiffert Executive Director, Basic Research/Discovery
* TIMI Study Group Participants
Dr. Eugene Braunwald Study Chair for TRA 2P study
Dr. David Morrow Principal Investigator for TRA 2P study

1.0 BACKGROUND

NDA 20886 was submitted on 10 May 2013 for ZONTIVITY (vorapaxar sulfate).
Proposed indication: Patients with History of Myocardial Infarction (MI)

ZONTIVITY (vorapaxar sulfate), an antagonist of the protease-activated 
receptor-1 (PAR-1), is indicated for the reduction of atherothrombotic 
events in patients with a history of myocardial infarction (MI). 
ZONTIVITY has been shown to reduce the rate of a combined endpoint 
of cardiovascular death, MI, stroke, and urgent coronary 
revascularization (UCR).

PDUFA goal date: 10 May 2014
FDA issued a Background Package in preparation for this meeting on 20 December 2013. 
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2.0 DISCUSSION

1. Discussion of Substantive Review Issues

These review issues have both approval and labeling implications so we have expanded upon them 
below section under 3, Major Labeling Issues.

Biostatistics
 During the course of TRA2°P - TIMI 50, there were a number of unplanned interim analyses and 

some sample size re-estimation that appear to be conducted through the DMC in an unblinded 
manner. The DMC reviewed not only safety data, but also efficacy, which raises questions about 
how to interpret the efficacy results.

Discussion
The Agency explained that the overall concern was with the number of unplanned interim 
analyses and their possible impact on the integrity of the trial. Dr. Temple added that we 
recognized that analyses by a DMC were not uncommon and were generally not a problem as 
long as there were no protocol changes, but noted it was worthy of discussion at the advisory 
committee meeting. The applicant explained that these were routine evaluations. Dr. Stockbridge 
acknowledged the applicant’s explanation, but also noted that they overshot the planned number 
of secondary events substantially. The sponsor responded by explaining that they initially 
anticipated an 8% aggregated event rate on the primary endpoint and a 4% on the secondary
endpoint, but the TIMI group noticed a lower event rate than expected.  So in order to maintain 
their project timelines, the sponsor decided to increase the sample size. Although they anticipated 
some dropouts, it took longer than expected to get all subjects to complete their last visit, 
resulting in a much larger number of events than the targeted secondary event number. Dr. 
Stockbridge concluded this topic by suggesting the applicant present a timeline at the advisory 
committee meeting with the corresponding analysis results and the decisions made in response to 
each analysis. 

Medical 
 Vorapaxar, like other antiplatelet and anticoagulant agents, presents a tradeoff between efficacy 

(reduced atherothrombotic events) and safety (increased bleeding).  Traditionally this tradeoff has 
been evaluated by weighing subjectively separate analyses of safety and efficacy.  We believe it 
would be informative to evaluate vorapaxar benefit/risk by more sophisticated analyses such as 
net clinical benefit and formal, weighted composite safety and efficacy endpoints.

Discussion
No further discussion. The Agency did not request the presentation or discussion of such 
analyses.

 Your proposal is for approval in a subpopulation of the TRA2P trial, i.e., only in patients with a 
history of MI excluding patients with a history of stroke or TIA.  Accepting subgroup analyses is 
fraught with dangers of over-interpretation and accepting chance variations as reality.  We seek 
the justification for restricting the indication to this subgroup, particularly considering that there 
are other post hoc subgroups that have similar benefit/risk profiles.   The following should be 
considered :
(a) Eliminating the restriction for ischemic strokes that occurred in some period 
(b) Eliminating the restriction for TIAs that occurred in some period 
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(c) Including PAD patients without a history of MI
(d) Restricting the indication to patients weighing 60 kg or heavier in addition to or in place of 

some of the other restrictions
(e) Including patients with recent ACS (the TRACER population) with the other, justified 

restrictions for history of stroke, etc. 

Discussion
The Division asked the applicant why they did not consider adding peripheral artery disease 
(PAD) to their indication, given that these patients were included in the study and acted much like 
the coronary artery disease (CAD) patients when patients with prior stroke/TIA were excluded.  
The Division suggested that patients with PAD should be included in the indicated patient 
population.  The sponsor agreed, but noted that they were less confident with this assessment than 
CAD/prior history of MI patients, because it was a smaller population. The applicant agreed to 
revisit the decision and discuss further with the Agency. 

Dr. Rose highlighted that when analyzing those patients with a prior history of stroke, there 
seemed to be a difference in outcome depending upon how far out the patient was from the 
stroke. That is, a stroke more than 6 months prior to entry did not adversely affect outcome. He 
acknowledged that there were relatively few such patients. . Merck acknowledged this point, but 
added that they believe a contraindication was appropriate for all patients with a history of stroke, 
regardless of timing. 

The Agency started discussion on the weight restriction topic, noting that the effect of weight < 
60 kg on decreasing drug effect seemed substantive, about as great as the effect of prior stroke. 
These results would seem to need to be discussed in labeling.  The applicant asked whether the 
Agency was trying to demonstrate that low weight and history of stroke were interchangeable in 
terms of explaining the increased bleeding risk. The Agency explained that they did not think 
history of stroke and weight were interchangeable, but wanted to highlight the impact when 
looked at independently. The Agency said that the altered risk/benefit profile in body weight < 60 
kg would remain as a topic for the advisory committee and that the Agency would work with the 
applicant on how to appropriately label the risk.

 There was very little use of the newer approved antiplatelet agents prasugrel and ticagrelor in 
TRA2P.  How this lack of use affects approval and labeling needs to be detailed and justified.

Discussion
No further discussion at the late-cycle meeting. 

2. Additional Applicant Data
 You are proposing restricting your indication to a subgroup of patients in TRA2P.  There are 

many other subgroups for which vorapaxar safety and/or efficacy vary substantially.  For 
example, subgroup analyses seem to suggest that vorapaxar has little effect or adverse effect on 
the primary endpoint and the key secondary endpoint in the patients with body weight less than 
60 kg, in contrast to the beneficial effect in the patients with body weight 60 kg or above.  Your 
subgroup analyses indicate that GUSTO Severe bleeding rates are higher in the following 
subgroups than in those not in the named subgroup: weight < 60 kg; weight < study median; 
women; Asians; and users of clopidogrel at baseline.  Our analyses indicate that several of the 
subgroups listed in the previous sentence are over-represented in the subgroup of persons with 
body weight < 60 kg, e.g., women and Asians.  
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To help explain the heterogeneity in labeling, please perform analyses such as multivariate Cox 
regression analysis, to identify factors that may help to explain the efficacy and safety differences 
for all relevant subgroups, e.g., qualifying condition, history of stroke, history of TIA, body 
weight, gender, race, geographic region, and use of medications expected to modify bleeding risk.  
Explore also elapsed time from the prior stroke as a covariate.   Please perform model diagnostics 
for the models used for such exploratory analyses. 

Discussion
The requested analysis was provided to the Agency, just prior to the late-cycle meeting. Please 
see the discussion under the subsection “Discussion of Substantive Review Issues – Medical.”

3. Outstanding Information Requests – 5 minutes (Alison Blaus – RPM)
 11 December 2013 Information Requests –

o Survival analysis, based on the investigator determined events, of the primary endpoint, 
key secondary endpoints, composite of GUSTO Moderate and Severe bleeding. With this 
analysis, the datasets & SAS code were also requested.

 13 December 2013 Information Request - samples of the labels, labeling, and packaging (carton-
container) for the 5 tablet sample blister pack with the carton and the unit dose blisters with the 
carton

Discussion
The above outstanding information requests were reiterated. 

Post-Meeting Note
The 11 December 2013 information request has been received, but the 13 December 2013 
DMEPA request is still outstanding. DMEPA’s finalized review is awaiting the response of this 
information request. 

4. Discussion of Upcoming Advisory Committee (AC) Meeting – 10 minutes (ALL)
 Discussion of general content of presentations to eliminate potential overlap in Applicant vs. 

Agency presentations.

Discussion
The applicant and the Division committed to providing each other with their advisory committee 
slides in advance of the AC meeting. 

5. Labeling issues – 30 minutes (ALL)

Discussion
Please see discussion under section 2. 

6. Review Plans – 5 minutes (ALL)

 The review team will briefly discuss those items of the application that are still pending review.

Discussion
At the 31 October 2013 Mid-cycle communication meeting, Dr. Marciniak mentioned that he 
planned to review the neoplasm data in the subsequent months. At the late-cycle meeting, the 
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applicant asked Dr. Marciniak if he completed his review of neoplasms and whether he had any 
analyses to share. Dr. Marciniak said that he was not planning on presenting any neoplasm data at 
the advisory committee, but noted that TRA2P had data much like other trials, but TRACER’s 
data resembled TRITON and that he wanted to review this inconsistency. 

7. Wrap-up and Action Items – 5 minutes

Discussion
Please see item 4. Both the applicant and the Division committed to providing draft slides in 
advance of the advisory committee. 

Post-Meeting Note
Both parties provided final slides in advance of the meeting. 

This application has not yet been fully reviewed by the signatory authority, division director, and Cross-
Discipline Team Leader (CDTL) and therefore, this meeting did not address the final regulatory decision 
for the application.  
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DEPARTMENT OF HEALTH AND HUMAN SERVICES 

Food and Drug Administration
Silver Spring MD  20993

NDA 204886

LATE CYCLE MEETING 
BACKGROUND PACKAGE

Merck Sharp & Dohme Corp.
Attention: Chitkala Kalidas, Ph.D.
Director, Worldwide Regulatory Affairs
126 E. Lincoln Avenue, Mailstop RY33-204
P.O. Box 2000
Rahway, NJ 07065-0900

Dear Dr. Kalidas:

Please refer to your New Drug Application (NDA) submitted under section 505(b) of the Federal Food, 
Drug, and Cosmetic Act for vorapaxar sulfate.

We also refer to the Late-Cycle Meeting (LCM) scheduled for 3 January 2014.  Attached is our 
background package, including our agenda, for this meeting.

If you have any questions, please call:

Alison Blaus, RAC
Regulatory Project Manager
(301) 796-1138.

Sincerely,

{See appended electronic signature page}

Norman Stockbridge, M.D., Ph.D.
Director
Division of Cardiovascular & Renal Products
Office of Drug Evaluation I
Center for Drug Evaluation and Research

ENCLOSURE:
Late-Cycle Meeting Background Package
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LATE-CYCLE MEETING BACKGROUND PACKAGE

Meeting Date and Time: 3 January 2014 from 1300 to 1430 EDT
Meeting Location: 10903 New Hampshire Avenue

White Oak Building 22, Conference Room: 1315
Silver Spring, Maryland 20903

Application Number: NDA 204886
Product Name: vorapaxar sulfate
Proposed Indication: Patients with History of Myocardial Infarction (MI) 

ZONTIVITY (vorapaxar sulfate), an antagonist of the protease-activated 
receptor-1 (PAR-1), is indicated for the reduction of atherothrombotic 
events in patients with a history of myocardial infarction (MI). 
ZONTIVITY has been shown to reduce the rate of a combined endpoint 
of cardiovascular death, MI, stroke, and urgent coronary 
revascularization (UCR).

Applicant Name: Merck Sharp & Dohme Corp.

INTRODUCTION
The purpose of a Late-Cycle Meeting (LCM) is to share information and to discuss any substantive 
review issues that we have identified to date, Advisory Committee (AC) meeting plans (if scheduled), and 
our objectives for the remainder of the review. The application has not yet been fully reviewed by the 
signatory authority, division director, and Cross-Discipline Team Leader (CDTL) and therefore, the 
meeting will not address the final regulatory decision for the application.  We are sharing this material to 
promote a collaborative and successful discussion at the meeting.  

During the meeting, we may discuss additional information that may be needed to address the identified 
issues and whether it would be expected to trigger an extension of the PDUFA goal date if the review 
team should decide, upon receipt of the information, to review it during the current review cycle.  If you 
submit any new information in response to the issues identified in this background package prior to this 
LCM or the AC meeting, if an AC is planned, we may not be prepared to discuss that new information at 
this meeting.  

BRIEF MEMORANDUM OF SUBSTANTIVE REVIEW ISSUES IDENTIFIED TO DATE

1. Discipline Review Letters

No Discipline Review letters have been issued to date.

2. Substantive Review Issues

The following substantive review issues have been identified to date:
    

Biostatistics
 During the course of TRA2°P - TIMI 50, there were a number of unplanned interim analyses and 

some sample size re-estimation that appear to be conducted through the DMC in an unblinded 
manner. The DMC reviewed not only safety data, but also efficacy, which raises trial integrity 
concerns.
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Medical 
 Vorapaxar, like other antiplatelet and anticoagulant agents, presents a tradeoff between efficacy 

(reduced atherothrombotic events) and safety (increased bleeding).  Traditionally this tradeoff has 
been evaluated by weighing subjectively separate analyses of safety and efficacy.  We believe it 
would be informative to evaluate vorapaxar benefit/risk by more sophisticated analyses such as 
net clinical benefit and formal, weighted composite safety and efficacy endpoints.

 Your proposal is for approval in a subpopulation of the TRA2P trial, i.e., only in patients with a 
history of MI excluding patients with a history of stroke or TIA.  Accepting subgroup analyses is 
fraught with dangers of over-interpretation and accepting chance variations as reality.  We seek
the justification for restricting the indication to this subgroup, particularly considering that there 
are other post hoc subgroups that have similar benefit/risk profiles. The following subgroups 
need to be evaluated:
(a) Your proposed restriction to patients with a history of MI without any history of stroke, TIA, 

or intracranial hemorrhage
(b) Eliminating the restriction for ischemic strokes 
(c) Eliminating the restriction for TIAs
(d) Including PAD patients without a history of MI
(e) Restricting to patients weighing 60 kg or heavier in addition to or in place of some of the 

other restrictions
(f) Including patients with recent ACS (the TRACER population) with the other, justified 

restrictions for history of stroke, etc. 

 There was very little use of the newer approved antiplatelet agents prasugrel and ticagrelor in 
TRA2P.  How this lack of use affects approval and labeling needs to be detailed and justified.

These review issues have both approval and labeling implications so we have expanded upon them 
below section under 3, Major Labeling Issues.

3. Major Labeling Issues

Chemistry, Manufacturing, & Controls (CMC)
 As communicated in our 6 December 2013 Advice Letter, your response dated 18 November to 

our comment on the expression of the strength of the tablet is not acceptable. You should follow 
the MAPP 5021 and USP <1121> nomenclature for naming the tablet strength. The strength of 
the tablets should be expressed as our recommendation sent to you in our 4 October advice letter 
which is:

Trademark (Vorapaxar) Tablets 2.08 mg*
*Equivalent to 2.5 mg vorapaxar sulfate

 Due to the conversion of some of the sulfate salt to the free base at the time of manufacture and
upon storage, we recommend you to add a statement to the Description (Section 11) of the
Package Insert such as "Brand Name tablets are formulated with vorapaxar sulfate, but during
manufacture and storage, partial conversion from vorapaxar sulfate to vorapaxar free base may
occur".
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2. Selection of proposed label population
Prior stroke was considered the most important risk factor for intracranial hemorrhage by the data 
safety monitoring board and was the first exclusion criterion applied to limit the patient 
population to achieve a favorable risk/benefit. However, the body weight based subgroup 
analyses suggested that a similar risk/benefit could be achieved by excluding patients with body 
weight < 60 kg [Table 3]. 

Table 3: Comparison of efficacy and safety results based on two different subgroups
Endpoint Subgroup Hazard Ratio [95% 

CI]
Total sample size

Efficacy Post MI and ≥60 kg 0.82 [0.74-0.90] 16836
Post MI and no prior 
stroke/TIA

0.82 [0.74-0.90] 16897

GUSTO severe or 
moderate bleeding

Post MI and ≥60 kg 1.45 [1.18-1.77] 16795
Post MI and no prior 
stroke/TIA

1.48 [1.21-1.82] 16856

Further, within the post MI patient population with body weight ≥ 60 kg, patients with prior 
stroke showed numerically better efficacy between vorapaxar and placebo compared to patients 
without prior stroke/TIA [Table 4].  Despite the small sample size [N=543] in patients with prior 
stroke, the 95% CI of HR excluded 1, suggesting that vorapaxar showed statistically better 
efficacy than placebo in this subgroup. The relative risk for GUSTO severe or moderate bleeding 
events in the prior stroke subgroup is 0.96, indicating that the benefit-risk of vorapaxar in this 
subgroup is maintained [Table 4]. 

Table 4: The impact of prior stroke, prior TIA on efficacy and safety within patients with post MI 
and body weight ≥ 60 kg

Endpoint Subgroup Hazard Ratio [95% 
CI]

Total sample size

Efficacy With prior stroke* 0.66 [0.46-0.96] 543
With prior TIA* 1.56 [0.97-2.5] 357
Without prior stroke or 
prior TIA

0.80 [0.73-0.89] 16012

GUSTO severe or 
moderate bleeding

With prior stroke* 0.96 [0.42-2.17] 540
With prior TIA* 1.79 [0.66-4.83] 354
Without prior stroke or 
prior TIA

1.46 [1.18-1.81] 15977

*77 patients had both prior stroke and TIA

Based on these analyses, is exclusion of patients with prior stroke in the proposed label 
population justified? 

3. Use of background antiplatelet agents prior to CABG
The data you provided in response to our information request about the use/discontinuation of 
background antiplatelet agents prior to CABG surgery is insufficient. Please provide datasets for 
patients who underwent CABG surgery in TRACER and TRA2°P - TIMI 50 containing 
information about (i) vorapaxar use/discontinuation, (ii) background aspirin and/or thienopyridine 
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use/discontinuation, and (iii) bleeding events. This information will help label the use of 
vorapaxar prior to CABG. 

Medical
1. Should patients with PAD be included in the indication for vorapaxar?

TRA 2°P was powered to evaluate the efficacy of vorapaxar for reducing the rate of CV events in 
the entire study population.  It was not powered to evaluate efficacy in the 3 individual 
atherosclerotic disease-based strata.  The PAD stratum made up only 14% of the total patient 
population, making a statistical significant finding of efficacy in that stratum alone unlikely 
unless there was a very large beneficial effect.  

The benefit of vorapaxar in subjects with PAD is supported by the primary endpoint results in the 
pooled CAD (prior MI) and PAD strata.  In addition, the data suggest a benefit in the PAD 
stratum alone for the primary efficacy endpoint that is not markedly different in magnitude (in 
terms of hazard ratio) from the benefit in the CAD stratum (see table below), although the results 
in the PAD arm alone do not reach statistical significance.  Note that the hazard ratio in the in the 
PAD stratum alone improves when subjects with stroke or TIA are excluded from the analysis, as 
it does in the CAD stratum.   

The data thus suggest that vorapaxar has a beneficial effect on the primary endpoint in patients 
with PAD.  We are curious why you have not included patients with PAD in your proposed 
indication for vorapaxar.  You should be prepared to explain your position at the advisory 
committee meeting.  Please include risk/benefit information in the PAD subgroup that includes 
information on all-cause mortality, non-fatal stroke and MI, non-fatal GUSTO severe bleeding, 
ICH not included in previous classifications, and GUSTO moderate bleeding.   

TRA 2°P Primary End Point Results 
Events accrued from randomization to last visit

Subgroup (N)* V vs. P HR (95% CI) p

All subjects (26,449) 0.88 (0.82 – 0.95) 0.001

No history of stroke (NHS) (20699) 0.86 (0.79 – 0.94) <0.001

CAD (17779) 0.83 (0.76 - 0.92) <0.001

CAD, NSH (17191) 0.84 (0.76 – 0.93) <0.001

CAD, no history of stroke or  TIA (NHS/TIA) (16897) 0.82 (0.74 - 0.90) <0.001

CAD or peripheral arterial disease (PAD) (21566) 0.86 (0.79 - 0.93) <0.001

CAD or PAD, NHS (20674) 0.86 (0.79 - 0.93) <0.001

PAD (3787) 0.95 (0.79 - 1.14) 0.567

PAD, NHS  (3483) 0.92 (0.76 - 1.12) 0.410

PAD, NHS/TIA (3273) 0.87 (0.71 - 1.06) 0.167

Primary endpoint:  Composite of CV death, stroke, MI and urgent coronary revascularization 
(UCR)
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*CAD and PAD refer to the primary strata based on study-qualifying condition

2. Does the timing of prior ischemic stroke affect outcomes?
The Applicant proposes to contraindicate use of vorapaxar in subject with a history of prior stroke 
(of any kind) or TIA.  Subjects with prior intracranial hemorrhage were excluded from TRA 2°P 
and TRA•CER, as is typical in studies of antiplatelet agents.  However, there were many subjects 
with prior stroke (presumably ischemic) enrolled in TRA 2°P. 

Overall, subjects with a prior history of stroke did not have the same observed benefit of 
vorapaxar as those with no history of stroke: 

TRA 2°P Primary End Point Results in Subjects with and without a Prior Stroke
Events accrued from randomization to last visit

Subgroup (N)
V vs. P HR 
(95% CI)

p

All subjects (26,449) 0.88 (0.82 – 0.95) 0.001

No history of stroke (20699) 0.86 (0.79 – 0.94) <0.001

History of stroke*  (5646) 0.94 (0.80 - 1.10) 0.465

Prior stroke stratum (4883) 1.02 (0.84 – 1.23) -

Prior stroke stratum (Key 2° endpoint) 1.03 (0.85 – 1.25) -

Primary endpoint:  Composite of CV death, stroke, MI and UCR
Key Secondary endpoint:  Composite of CV death, stroke and MI
* Regardless of primary stratum 

Results for the Key secondary endpoint are shown below for subjects in the prior stroke stratum 
stratified by time from the most recent stroke to randomization.  The data suggest that vorapaxar 
arm subjects with an ischemic stroke more than 6 months prior to randomization may not have 
the same risk profile for key secondary endpoint events as those with a stroke closer to 
randomization.        

TRA 2°P - Effect of Timing of Prior Stroke on Rate of Key Secondary Endpoint 1

Subjects in CVD (prior stroke) stratum, stratified by time of most recent stroke to randomization

Time from most recent 
stroke

to randomization (N)

N, KM Rate of  Events 1

         P                            V  

V vs. P HR 
(95% CI)

p

< 3 months (2498) 107, 11.9%          115, 14.4%
1.06 (0.82 –

1.38)
0.66

3 to 6 months (1439) 55, 9.9%                62, 13.8%
1.20 (0.83 –

1.72)
0.33

> 6 months (888) 45, 14.7%             31, 10.1%
0.67 (0.43 –

1.06)
0.09

    Key Secondary Endpoint:  Composite of CV death, stroke and MI
1 KM rate is estimate over 1080 days 
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The HR for the rate of events favors vorapaxar only in subjects with a stroke at least 6 months 
prior to randomization.  However, there are reasons to be skeptical about this finding.  First, the 
>6 month subset is by far the smallest and has the lowest number of events.  Also, in that subset, 
the rate in placebo arm patients is notably higher than in the other two subsets, which is the 
opposite of what one would expect if the rate of subsequent CV events is reduced over time from 
a previous stroke.  On the other hand, the rate in the > 6 month subset in the vorapaxar arm is 
lower than the vorapaxar arm rate in the other two subsets.  

Finally, the data from the TRITON-TIMI 38 trial of prasugrel vs. clopidogrel in subjects with 
ACS raise concerns about patients with a stroke more than 1 year before starting treatment with 
prasugrel.  That study showed an increased rate of ischemic stroke and intracranial hemorrhage in
subjects in the prasugrel arm compared to control in the subset of subjects with a prior history of 
stroke.  The database included information regarding timing of the prior event with respect to 
randomization as a binary choice on the CRF:  either < 1 year prior or ≥ 1 year prior to 
randomization.  The data suggest that the increased risk of stroke with prasugrel vs. control was 
not lower in those with a prior stroke ≥ 1 year before randomization than in those and those with 
prior stoke < 1 year before randomization, although the absolute rates of stroke in both arms were 
higher in those with more recent prior stroke and the total number of strokes after randomization 
in the prior stroke population was small (14, see table below).   This relationship may also hold 
for vorapaxar, even though vorapaxar and prasugrel affect different receptors on platelets and the 
populations in TRITON and TRA 2°P differed.   However, it not clear how many subjects in the 
TRITON subset with prior stroke < 1 year prior to randomization had a stroke < 6 months prior to 
randomization, which complicates extrapolation of the TRITON results to the issue of stroke with 
vorapaxar.    

Given the questionable pattern of results in TRA 2°P in the subgroup of subjects with a prior 
stroke >6 months before randomization and the results of TRITON-TIMI, which suggest a greater 
risk for prasugrel compared to control regardless of the timing of a prior stroke, it seems prudent 
to include all patients with a prior history of stroke in whatever contraindication or other 
limitation of use is included in the labeling of vorapaxar.   

Please be prepared to discuss this issue at the Advisory Committee meeting.  
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Rates of Ischemic Stroke and Intracranial Hemorrhage during the Study in Subjects in 
TRITON-TIMI 38 with a Baseline History of Stroke

   

Event Type

      Period (time from prior 
stroke
    to randomization)

Prasugrel

n/N (%)

Clopidogrel

n/N (%)

Incidence
Rate 

Ratio

Ischemic Stroke
     < 1 year

     ≥ 1 year

3/17  (17.6)

4/164 (2.4)

1/20 (5.0)

1/140 (0.7)

3.5

3.4

ICH
    < 1 year

     ≥ 1 year

1/17  (5.9)

4/164 (2.4)

0/20 (0)

0/140 (0)

-

-

Ischemic Stroke + ICH
     < 1 year

     ≥ 1 year

4/17  (5.9)

8/164 (2.4)

1/20 (5.0)

1/140 (0.7)

4.7

6.8

ICH:  intracranial hemorrhage

3. Advisory Committee Meeting 

Date of AC meeting: 15 January 2014

Date AC briefing package sent under separate cover by the Division of Advisory Committee 
and Consultant Management: 16 December 2013

Potential questions and discussion topics for AC Meeting are as follows (these are the most 
recent version):

1. Vorapaxar, like other antiplatelet and anticoagulant agents, presents a tradeoff between 
efficacy (reduced atherothrombotic events) and safety (increased bleeding).
a) What is the best way to evaluate this tradeoff?  Weighing subjectively separate analyses 

of safety and efficacy?  Net clinical benefit analyses?  A formal, weighted composite 
safety and efficacy endpoint?

b) Is the benefit/risk evaluation favorable for vorapaxar in TRA2P?  (Evaluate 
subpopulations in response to question 2 next.)

2. The applicant’s proposal is for approval in a subpopulation of the TRA2P trial, i.e., only in 
patients with a history of MI excluding patients with a history of stroke or TIA.
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a) Accepting subgroup analyses is fraught with dangers of over-interpretation and accepting 
chance variations as reality.  What are valid considerations for accepting subgroup 
results?

b) The applicant proposes that vorapaxar should not be used by patients with a history of 
stroke of any kind or TIA.
 Do you support this general restriction?
 If use should be avoided in those with a history of ischemic stroke, is the timing of 

the stroke relevant?  If yes, can you state a time relative to the start of treatment 
before which an ischemic stroke does not rule out use of vorapaxar?

 Should vorapaxar be used by persons with a history of TIA?
c) Alternative to applicant’s proposal similar benefit-risk can be achieved by restricting the 

use of vorapaxar in patients with a history of MI weighing 60 kg or heavier (refer Table 
below).

  
Endpoint Subgroup Hazard Ratio 

[95% CI]
Total sample 
size

Efficacy Post MI and ≥60 kg 0.82 [0.74-0.90] 16836
Post MI and no prior 
stroke/TIA

0.82 [0.74-0.90] 16897

GUSTO severe 
or moderate 
bleeding

Post MI and ≥60 kg 1.45 [1.18-1.77] 16795
Post MI and no prior 
stroke/TIA

1.48 [1.21-1.82] 16856

Do you support this general restriction?

d) For what subgroups is the benefit/risk evaluation favorable for vorapaxar?
 Patients with a history of MI without a stroke, TIA, or ICH history as the applicant 

proposes?
 Plus patients with PAD without a stroke, TIA, or ICH history?
 Plus patients with a history of TIA?
 Plus recent ACS (i.e., the TRACER population) without a stroke, TIA, or ICH 

history?
 Patients 60 kg or heavier only?

3. There was very little use of the newer approved antiplatelet agents prasugrel and ticagrelor in 
TRA2P.
a) Does this affect approval? 
b) If vorapaxar is approved, how should this lack of information be expressed in labeling?  

As a contraindication? Only in the clinical trials section?

4. Should vorapaxar be approved?  For what population?

We look forward to discussing our plans for the presentations of the data and issues for the 
upcoming AC meeting.  Final questions for the Advisory Committee are expected to be posted two 
days prior to the meeting at this location: 
http://www.fda.gov/AdvisoryCommittees/Calendar/default.htm   
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4. REMS OR OTHER RISK MANAGEMENT ACTIONS

No issues related to risk management have been identified to date. 
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LCM AGENDA

1. Introductory Comments –  5 minutes (Alison Blaus - RPM/ Thomas Marciniak - CDTL)

 Welcome, Introductions, Ground rules, Objectives of the meeting

2. Discussion of Substantive Review Issues – 20 minutes (ALL)

 Each issue will be introduced by the respective FDA reviewer, followed by a discussion.

3. Additional Applicant Data – 10 minutes (ALL)

 You are proposing restricting your indication to a subgroup of patients in TRA2P.  There are 
many other subgroups for which vorapaxar safety and/or efficacy vary substantially.  For 
example, subgroup analyses seem to suggest that vorapaxar has little effect or adverse effect 
on the primary endpoint and the key secondary endpoint in the patients with body weight less 
than 60 kg, in contrast to the beneficial effect in the patients with body weight 60 kg or 
above.  Your subgroup analyses indicate that GUSTO Severe bleeding rates are higher in the 
following subgroups than in those not in the named subgroup:  weight < 60 kg; weight < 
study median; women; Asians; and users of clopidogrel at baseline.  Our analyses indicate 
that several of the subgroups listed in the previous sentence are over-represented in the 
subgroup of persons with body weight < 60 kg, e.g., women and Asians.  

To help explain the heterogeneity in labeling, please perform analyses such as multivariate 
Cox regression analysis, to identify factors that may help to explain the efficacy and safety 
differences for all relevant subgroups, e.g., qualifying condition, history of stroke, history of 
TIA, body weight, gender, race, geographic region, and use of medications expected to 
modify bleeding risk.  Explore also elapsed time from the prior stroke as a covariate.   Please 
perform model diagnostics for the models used for such exploratory analyses. 

4. Outstanding Information Requests – 5 minutes (Alison Blaus – RPM)

 11 December 2013 Information Requests –
o Survival analysis, based on the investigator determined events, of the primary 

endpoint, key secondary endpoints, composite of GUSTO Moderate and Severe 
bleeding. With this analysis, the datasets & SAS code were also requested.

 13 December 2013 Information Request - samples of the labels, labeling, and packaging 
(carton-container) for the 5 tablet sample blister pack with the carton and the unit dose 
blisters with the carton

5. Discussion of Upcoming Advisory Committee Meeting – 10 minutes (ALL)

 Discussion of general content of presentations to eliminate potential overlap in Applicant vs. 
Agency presentations.

6. Labeling issues – 30 minutes (ALL)

7. Review Plans – 5 minutes (ALL)

 The review team will briefly discuss those items of the application that are still pending 
review.

8. Wrap-up and Action Items – 5 minutes
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