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EXCLUSIVITY SUMMARY

NDA # 204410  SUPPL # HFD # 110

Trade Name  Opsumit

Generic Name  Macitentan

Applicant Name  Actelion Pharmaceuticals    

Approval Date, If Known  

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 X 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 X 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.   

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:             
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d)  Did the applicant request exclusivity?
YES NO X

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

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

      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?
   
     

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 X

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 X

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

NDA#

NDA#

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 X

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

NDA#

NDA#

NDA#

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."  

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 
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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:                                     

                                                        

(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 
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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?

Investigation #1 YES NO 
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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: 

                               
   

                                                            
(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 

Reference ID: 3390129



Page 7

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:  Edward Fromm, R.Ph., RAC                   
Title:  Chief, Project Management Staff, Division of Cardiovascular and Renal Products
Date:  10/15/13

                                                      
Name of Office/Division Director signing form:  Norman Stockbridge, M.D., Ph.D
Title:  Director, Division of Cardiovascular and Renal Products
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 [505(b)(2) applications]  For each paragraph IV certification, based on the 
questions below, determine whether a 30-month stay of approval is in effect due 
to patent infringement litigation.  

Answer the following questions for each paragraph IV certification:

(1) Have 45 days passed since the patent owner’s receipt of the applicant’s 
notice of certification?

(Note:  The date that the patent owner received the applicant’s notice of 
certification can be determined by checking the application.  The applicant 
is required to amend its 505(b)(2) application to include documentation of 
this date (e.g., copy of return receipt or letter from recipient 
acknowledging its receipt of the notice) (see 21 CFR 314.52(e))).

If “Yes,” skip to question (4) below.  If “No,” continue with question (2).

(2) Has the patent owner (or NDA holder, if it is an exclusive patent licensee) 
submitted a written waiver of its right to file a legal action for patent 
infringement after receiving the applicant’s notice of certification, as 
provided for by 21 CFR 314.107(f)(3)?

If “Yes,” there is no stay of approval based on this certification. Analyze the next 
paragraph IV certification in the application, if any.  If there are no other 
paragraph IV certifications, skip the rest of the patent questions.  

If “No,” continue with question (3).

(3) Has the patent owner, its representative, or the exclusive patent licensee 
filed a lawsuit for patent infringement against the applicant? 

(Note:  This can be determined by confirming whether the Division has 
received a written notice from the (b)(2) applicant (or the patent owner or 
its representative) stating that a legal action was filed within 45 days of 
receipt of its notice of certification.  The applicant is required to notify the 
Division in writing whenever an action has been filed within this 45-day 
period (see 21 CFR 314.107(f)(2))).

If “No,” the patent owner (or NDA holder, if it is an exclusive patent licensee) 
has until the expiration of the 45-day period described in question (1) to waive 
its right to bring a patent infringement action or to bring such an action.  After 
the 45-day period expires, continue with question (4) below.   

(4) Did the patent owner (or NDA holder, if it is an exclusive patent licensee) 
submit a written waiver of its right to file a legal action for patent 
infringement within the 45-day period described in question (1), as 
provided for by 21 CFR 314.107(f)(3)?

If “Yes,” there is no stay of approval based on this certification. Analyze the next 
paragraph IV certification in the application, if any.  If there are no other 
paragraph IV certifications, skip to the next section below (Summary Reviews).  

If “No,” continue with question (5).

  Yes          No        

  Yes          No

  Yes          No

  Yes          No
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Appendix to Action Package Checklist

An NDA or NDA supplemental application is likely to be a 505(b)(2) application if:
(1) It relies on published literature to meet any of the approval requirements, and the applicant does not have a written 

right of reference to the underlying data.   If published literature is cited in the NDA but is not necessary for 
approval, the inclusion of such literature will not, in itself, make the application a 505(b)(2) application.

(2) Or it relies for approval on the Agency's previous findings of safety and efficacy for a listed drug product and the 
applicant does not own or have right to reference the data supporting that approval.

(3) Or it relies on what is "generally known" or "scientifically accepted" about a class of products to support the 
safety or effectiveness of the particular drug for which the applicant is seeking approval.  (Note, however, that this 
does not mean any reference to general information or knowledge (e.g., about disease etiology, support for
particular endpoints, methods of analysis) causes the application to be a 505(b)(2) application.)

Types of products for which 505(b)(2) applications are likely to be submitted include: fixed-dose combination drug 
products (e.g., heart drug and diuretic (hydrochlorothiazide) combinations); OTC monograph deviations(see 21 CFR 
330.11); new dosage forms; new indications; and, new salts. 

An efficacy supplement can be either a (b)(1) or a (b)(2) regardless of whether the original NDA was a (b)(1) or a (b)(2).
  
An efficacy supplement is a 505(b)(1) supplement if the supplement contains all of the information needed to support the 
approval of the change proposed in the supplement.  For example, if the supplemental application is for a new indication, 
the supplement is a 505(b)(1) if:

(1) The applicant has conducted its own studies to support the new indication (or otherwise owns or has right of 
reference to the data/studies).

(2) And no additional information beyond what is included in the supplement or was embodied in the finding of 
safety and effectiveness for the original application or previously approved supplements is needed to support the 
change.  For example, this would likely be the case with respect to safety considerations if the dose(s) was/were 
the same as (or lower than) the original application.

(3) And all other “criteria” are met (e.g., the applicant owns or has right of reference to the data relied upon for 
approval of the supplement, the application does not rely for approval on published literature based on data to 
which the applicant does not have a right of reference).

An efficacy supplement is a 505(b)(2) supplement if:
(1) Approval of the change proposed in the supplemental application would require data beyond that needed to 

support our previous finding of safety and efficacy in the approval of the original application (or earlier 
supplement), and the applicant has not conducted all of its own studies for approval of the change, or obtained a 
right to reference studies it does not own.   For example, if the change were for a new indication AND a higher 
dose, we would likely require clinical efficacy data and preclinical safety data to approve the higher dose.  If the 
applicant provided the effectiveness data, but had to rely on a different listed drug, or a new aspect of a previously 
cited listed drug, to support the safety of the new dose, the supplement would be a 505(b)(2). 

(2) Or the applicant relies for approval of the supplement on published literature that is based on data that the 
applicant does not own or have a right to reference.  If published literature is cited in the supplement but is not 
necessary for approval, the inclusion of such literature will not, in itself, make the supplement a 505(b)(2) 
supplement.

(3) Or the applicant is relying upon any data they do not own or to which they do not have right of reference. 

If you have questions about whether an application is a 505(b)(1) or 505(b)(2) application, consult with your ODE’s 
ADRA.
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Executive CAC 
Date of Meeting: April 2, 2013 
 
Committee: David Jacobson-Kram, Ph.D., OND IO, Chair 

Abby Jacobs, Ph.D., OND IO, Member 
Paul Brown, Ph.D., OND IO, Member 
Karen Davis Bruno, Ph.D., Ph.D., DMEP, Alternate Member 
Albert DeFelice, Ph.D., DCRP, Team Leader 
William T. Link, Ph.D., DCRP, Presenting Reviewer 

 
Author of Draft:  William Link 
 
The following information reflects a brief summary of the Committee discussion 
and its recommendations.  
 
NDA #204410 
Drug Name: macitentan 
Sponsor: Actelion 
 
Background: 
 
Mouse Carcinogenicity Study  
 
The study employed 60 mice/sex/group (strain B6C3F1 (SPF)), dosed for 104 weeks, at 
doses of 0 (control, 0.5% methylcellulose), 5, 30, 100 and 400 mg/kg/day, orally by 
gavage. Excessive mortality in female mice at the 400 mg/kg/day dose demonstrated that 
a Maximally Tolerated Dose (MTD) was achieved in the study. There were no 
statistically significant increases in neoplastic findings in the study. 
 
Rat Carcinogenicity Study  
 
The study employed 51 rats/sex/group (strain HanRcc: WIST(SPF)), at doses of 0 
(control, 2 groups, both received 0.5% methylcellulose), 10, 50, and 250 mg/kg/day. 
Excessive mortality in the High Dose group females established an MTD was achieved 
and necessitated reduction of the mid and high dose from 50 to 25 mg/kg and from 250 to 50 
mg/kg, respectively, at approximately 1 year into the study. There were no statistically 
significant increases in neoplastic findings in the study. 
 
Executive CAC Recommendations and Conclusions: 
 
Mouse: 
 

• The Committee found that the study was acceptable, noting prior Exec CAC 
concurrence with the protocol. 

 
• The Committee concurred that there were   no drug-related neoplasms. 
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Rat:  
 

• The Committee found that the study was acceptable, noting prior Exec CAC 
concurrence with the protocol. 

 
• The Committee concurred that there were no drug-related neoplasms. 

 
 
 
 
                                                
David Jacobson-Kram, Ph.D. 
Chair, Executive CAC 
 
 
cc:\ 
/Division File, DCRP 
/Albert DeFelice, Ph.D., Team leader, DCRP 
/William T. Link, Ph.D., Reviewer, DCRP 
/Russell Fortney/CSO/PM, DCRP 
/ASeifried, OND IO 
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DEPARTMENT OF HEALTH AND HUMAN SERVICES  

 

 
 
 
 

 

 Food and Drug Administration 
Silver Spring  MD  20993 

 
 
NDA 204410  

MID-CYCLE COMMUNICATION 
 
Actelion Pharmaceuticals, LTD. 
c/o Actelion Clinical Research, Inc. 
Attention: Cheryl Czachorowski 
Director, Drug Regulatory Affairs 
1820 Chapel Avenue West, Suite 300 
Cherry Hill, NJ 08002 
 
 
Dear Ms. Czachorowski: 
 
Please refer to your New Drug Application (NDA) submitted under section 505(b)(1) of the 
Federal Food, Drug, and Cosmetic Act for OPSUMIT (macitentan) Tablets. 
 
We also refer to the teleconference between representatives of your firm and the FDA on March 
21, 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: 
 

Edward Fromm, R.Ph., RAC 
Regulatory Health Project Manager 
(301) 796-1072 

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

 
Enclosure: 
Mid-Cycle Communication 
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MID-CYCLE COMMUNICATION 
 

 
Telecon Date and Time: March 21, 2013-11:00A-12 Noon 
 
Application Number: 204410 
Product Name: OPSUMIT (macitentan) Tablets 
Indication: PAH (Pulmonary Arterial Hypertension) 
Applicant Name: Actelion Pharmaceuticals, LTD 
 
Meeting Chair: Norman Stockbridge, M.D., Ph.D. 
Meeting Recorder: Edward Fromm, R.Ph., RAC 
 
FDA ATTENDEES 
Office of Drug Evaluation 1, Division of Cardiovascular and Renal Products 
Norman Stockbridge, M.D., Ph.D., Director  
Stephen Grant, M.D., Deputy Director  
Maryann Gordon, M.D., Medical Officer 
Edward Fromm, R.Ph., RAC, Chief, Project Management Staff 
 
Office of Biostatistics, Division of Biometrics I 
Jialu Zhang, Ph.D., Statistician 
 
Office of Clinical Pharmacology, Division of Clinical Pharmacology I 
Sreedharan Sabarinath, Ph.D., Clinical Pharmacologist 
 
Office of New Quality Drug Assessment 
John Duan, Ph.D., Biopharmaceuticist,  
 
Office of Planning & Informatics 
Kimberly Taylor, Operation Research Analyst 
 
ACTELION ATTENDEES 
Martine Clozel, Chief Scientific Officer 
Guy Braunstein, Head of Global Clinical Development 
Per Nilsson, Head of Strategic Development 
Alberto Gimona, Head of Global Clinical Science & Epidemiology 
Loic Perchenet, Senior Clinical Project Scientist 
Sebastien Roux, Clinical Area Head 
Jasper Dingemanse, Head of Clinical Pharmacology 
Patricia Sidharta, Senior Clinical Pharmacologist 
Cecile Valette, Head of Medical Safety Surveillance 
Hani Mickail, Head of Drug Safety 
Paul Lagarenne, Head of Drug Safety US 
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aminotransferases and liver failure have been reported with bosentan, another endothelin 
receptor antagonist.  He inquired whether Actelion submitted a REMS in their application.  
Actelion replied that one had been submitted for teratogenicity, but not liver injury.  
 
Dr. Grant asked how many subjects were exposed to the 10-mg dose in the confirmatory trial. 
Actelion responded that 250 patients were exposed to the 10-mg dose. Dr. Grant said that 250 
patients were not enough to rule out the possibility that macitentan at a dose of 10 mg causes a 
clinically significant rate of liver injury.  Actelion noted that PAH is an orphan disease with a 
limited number of patients available for study. Dr. Grant replied the Division understood the 
limitations inherent in developing drugs for orphan diseases but that the Agency has stated that 
review of drugs for orphan diseases was not different.  A pharmacologically similar drug is 
associated with liver injury and adequate data to determine if macitentan also causes liver injury 
do not appear to be available.  Actelion noted that an open label study in idiopathic pulmonary 
fibrosis could also provide additional safety data with the 10-mg dose.   
 
The Division noted that physicians sometimes prescribe higher doses than the dose(s) 
recommended in labels.  For example, although the maximum recommended dose for sildenafil 
is 20 mg tid, prescriptions for 80 mg tid are not uncommon.  Whether the concern about liver 
injury can be adequately mitigated by labeling or whether a REMS or Post-Marketing 
Requirement (PMR) is needed remains a review issue. 
 
The Division of Risk Management (DRISK) is reviewing the application and will provide 
comments to the applicant. Mr. Fromm will check with them for an update on any comments 
they will be providing to the applicant. 
 
5.0 ADVISORY COMMITTEE MEETING 
 
The Division stated that there were no plans at this time to discuss macitentan at an Advisory 
Committee meeting because its actions appeared to be consistent with other members of its 
pharmacologic class and there appeared to be no novel issues raised by this application.  The 
Division noted that this view was based on the review of the application to date and could 
change if reviews warranted it. 
 
6.0 LATE-CYCLE MEETING/OTHER PROJECTED MILESTONES 
 
The internal Late-Cycle meeting is scheduled for July 8, 2013 and the Late-Cycle face-to-face 
meeting with Actelion is scheduled for July 17, 2013. The Division expects draft labeling to be 
available by the beginning of July 2013. 
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DEPARTMENT OF HEALTH & HUMAN SERVICES 

 
 
 
Public Health Service 

 
 Food and Drug Administration 

Silver Spring, MD  20993 
 
 

NDA 204410 
 

PROPRIETARY NAME REQUEST  
CONDITIONALLY ACCEPTABLE  

 
Actelion Pharmaceuticals, Ltd. 
c/o Actelion Clinical Research, Inc. 
1820 Chapel Avenue West, Suite 300 
Cherry Hill, NJ 08002 
 
ATTENTION:  Cheryl Czachorowski 
    Director, Global Drug Regulatory Affairs 
 
Dear Ms. Czachorowski: 
 
Please refer to your New Drug Application (NDA) dated and received October 19, 2012, 
submitted under section 505(b)(1) of the Federal Food, Drug, and Cosmetic Act for          
Macitentan Tablets, 10 mg. 
 
We also refer to your correspondence dated and received October 19, 2012, requesting review of 
your proposed proprietary name, Opsumit.  We have completed our review of Opsumit and have 
concluded that it is acceptable. 
 
The proposed proprietary name, Opsumit, 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 October 19, 2012, 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, 
Daniel Brum at (301) 796-0578. 

 
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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NDA 204410 
FILING COMMUNICATION 

 
Actelion Pharmaceuticals Ltd. 
Attention: Ms. Cheryl Czachorowski 
Director, Drug Regulatory Affairs 
1820 Chapel Avenue West 
Suite 300 
Cherry Hill, NJ 08002 
 
 
Dear Ms. Czachorowski: 
 
Please refer to your New Drug Application (NDA) dated October 19, 2012, received October 19, 
2012, submitted under section 505(b)(1) of the Federal Food, Drug, and Cosmetic Act, for 
Opsumit (macitentan) 10 mg tablets. 
 
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 October 19, 2013. 
 
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 July 1, 2013. In addition, 
the planned date for our internal mid-cycle review meeting is March 14, 2013.  We are not 
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. We do not see the rationale of selecting a rotation speed of 75 rpm for the dissolution 
testing, and we recommend that you obtain dissolution data at . 
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We request that you resubmit labeling that addresses these issues by January 15, 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, and 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) and 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. 
 
Because the drug product for this indication has orphan drug designation, you are exempt from 
this requirement. 
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If you have any questions or concerns, please contact Dan Brum, PharmD, RAC, Regulatory 
Project Manager, at (301)796-0578. 
 

 
Sincerely, 
 
{See appended electronic signature page} 
 
Norman Stockbridge, M.D., Ph.D. 
Director 
Division of Cardiovascular and Renal Products 
Office of Drug Evaluation I 
Center for Drug Evaluation and Research 
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NDA 204410  
NDA ACKNOWLEDGMENT 

 
Actelion Clinical Research, Inc. 
Attention: Ms. Cheryl Czachorowski 
Director, Drug Regulatory Affairs 
1820 Chapel Avenue West, Suite 300 
Cherry Hill, NJ 08002 
 
Dear Ms. Czachorowski: 
 
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: OPSUMIT (macitentan) Tablets, 10 mg 
 
Date of Application: October 19, 2012 
 
Date of Receipt: October 19, 2012 
 
Our Reference Number:  NDA 204410 
 
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 December 18, 2012, 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).   
 
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:  
 

Dan Brum, Pharm.D., RAC 
Regulatory Health Project Manager 
(301) 796-0578 
 
 

 
 

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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IND 77258 MEETING MINUTES 
 
 
Actelion Pharmaceuticals Ltd. 
Attention: Ms. Cheryl Czachorowski 
Director, Drug Regulatory Affairs 
1820 Chapel Avenue West 
Suite 300 
Cherry Hill, NJ 08002 
 
 
Dear Ms. Czachorowski: 
 
Please refer to your Investigational New Drug Application (IND) submitted under section 505(i) 
of the Federal Food, Drug, and Cosmetic Act for macitentan  10 mg tablets. 
 
We also refer to the meeting between representatives of your firm and the FDA on March 15, 
2012.  
 
A copy of the official minutes of the meeting is attached for your information.  Please notify us 
of any significant differences in understanding regarding the meeting outcomes. 
 
If you have any questions, please call Dan Brum, Pharm.D., BCPS, RAC, Regulatory Project 
Manager, at 301-796-0578. 

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

 
 
Enclosures:    

 meeting minutes 
 sponsor’s slides and sponsor’s responses to preliminary comments (emailed to Dan Brum 

on 3/12/12) 
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MEMORANDUM OF MEETING MINUTES 
 

Meeting Type: B 
Meeting Category: Pre-NDA 
 
Meeting Date and Time: March 15, 2012 @ 12 p.m. 
Meeting Location: White Oak Bldg 22 Room 1309 
 
Application Number: 77258 
Product Name: macitentan tablets 
Indication: PAH 
Sponsor/Applicant Name: Actelion 
 
Meeting Chair: Norman Stockbridge 
Meeting Recorder: Dan Brum 
 
 
FDA ATTENDEES 
DCRP:  Norman Stockbridge (director), Steve Grant (deputy director), Tom Marciniak (clinical 
team leader), Maryann Gordon (clinical), Nhi Beasley (data standards lead), Dan Brum 
(regulatory project manager) 
 
Office of Biometrics I:  Jialu Zhang (reviewer) 
 
Office of Clinical Pharmacology:  Raj Madabushi (clinical pharmacology team leader), 
Sudharshan Hariharan (clinical pharmacology reviewer), Satjit Brar (pharmacometrics reviewer) 
 
SPONSOR ATTENDEES 
Sébastien Roux, MD                          Clinical Area Head  
Loïc Perchenet, PhD                         Clinical Project Leader  
Marisa Bacchi, PhD                         Head of Biostatistics  
Adele Morganti, MSc                         Senior Project Statistician  
Patricia Sidharta, PharmD                 Senior Clinical Pharmacologist  
Jan Richter, PhD                         Global Project Leader Drug Regulatory Affairs  
Cheryl Czachorowski                         US Project Leader Drug Regulatory Affairs  
Douglas Smith                                 Medical Writing Group Leader 
 
BACKGROUND 
Actelion is developing macitentan, a dual endothelin (ETA and ETB) receptor antagonist, for the 
treatment of pulmonary arterial hypertension in adults.  The development program to support 
macitentan for the proposed indication of PAH is based on Protocol AC-055-302/SERAPHIN, 
entitled “A multicenter, double-blind, randomized, placebo-controlled, parallel group, event-
driven, Phase III study to assess the effects of ACT-064992 on morbidity and mortality in 
patients with symptomatic pulmonary arterial hypertension”. 
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The primary objective of the study is to demonstrate that macitentan delays the time to the first 
morbidity/mortality event in patients with PAH.  The event-driven Phase 3 study, SERAPHIN, 
completed enrollment in December 2009 with 742 patients randomized in a 1:1:1 ratio 
(macitentan 3 mg QD, macitentan 10 mg QD, placebo QD).  As of January 2012, approximately 
90% of the target number of events (285) had been collected and the study is planned to be 
completed in Q2 2012.    
 
The purpose of this meeting was to discuss to the adequacy of the nonclinical and clinical data 
package for the expected 4th quarter 2012 NDA submission.  The sponsor requested responses to 
the following questions listed in the meeting briefing package.  The questions are repeated 
below; preliminary responses are in bold, black font, and bold, green font reflects the main 
discussion points during the meeting.  Note the sponsor submitted responses to the preliminary 
responses via email on March 12, 2012 (attached).  

Nonclinical  
 
Question 1: Inactive metabolite 
The pharmacologically inactive metabolite ACT-373898, which was present in different 
toxicology species, was found in subjects with severe renal impairment (SRI) at a higher 
exposure than in the absence of SRI. Actelion is of the opinion that, after completing its 
characterization by an Ames test, the contribution of the metabolite ACT-373898 to the overall 
toxicity assessment will have been established and that the overall toxicity evaluation of the 
metabolite will be adequate for the submission and review of the NDA. Does the Agency agree? 

Preliminary response 

Yes 
 
No discussion 
 
Question 2: Nonclinical data package 
Actelion considers the nonclinical data package sufficient to support the submission and review 
of an NDA for macitentan. Does the Agency agree? 

Preliminary response 

Yes 
 
No discussion 
 
Question 3: Carcinogenicity datasets 
Actelion considers the proposal for the submission of carcinogenicity datasets adequate to enable 
review of the data by the Agency. Does the Agency agree? 

Preliminary response 

Yes 

No discussion 
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Clinical pharmacology 
  
 
Question 4: Clinical pharmacology data package 
Actelion considers the clinical pharmacology program adequate and sufficient to support the 
submission and review of an NDA for macitentan. Does the Agency agree? 

Preliminary response 

The clinical pharmacology program is adequate to support the submission and review of an 
NDA. However, we have the following comments/clarification questions: 
 
1. Conflicting statements are made in the briefing package with regard to the number of 

patients in which sparse PK sampling was performed.  On page 17 of the briefing 
package, the first paragraph states PK sampling for macitentan and ACT-132577 was 
performed “at the End-of-Treatment (EOT) for all randomized patients”, yet the 
PK/PD assessments will be performed in a subpopulation of approximately 120 
macitentan-treated PAH patients”.  Please clarify the amount of data available for 
exposure-response analysis.   

Discussion:  The sponsor said there will be 500 samples from approximately 500 
subjects available for the exposure-response analysis.  
 

2. Please supply information regarding the formulations that were used in all stages of the 
clinical development and the to-be-marketed formulation of macitentan.  A pivotal 
bioequivalence trial will be required if there is a change in the formulation used in the 
Phase 3 trial and the to-be-marketed formulation.  

No discussion 
   

3. Based on the receptor binding and functional assays, the active metabolite, ACT-132577 
has approximately 3- to 5-fold less potency for the ETA and ETB receptors compared to 
the parent compound.  As observed in repeated dosing studies, approximately an 8-fold 
accumulation of ACT-132577 was observed.   Therefore, the PK/PD analysis of the 
Phase 3 study should attempt to determine the relative contribution of ACT-132577 to 
the overall activity on efficacy and safety measures.     

No discussion 
   

4. Please supply details of how the prior pre-clinical and clinical information informed 
dose selection for the Phase 3 trial. 

Discussion points:  The sponsor confirmed that dose selection was influenced by 
hemodynamic observations made in patients with hypertension, not PAH. 
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5. With regard to the popPK and exposure-response analysis, please explore the influence 

of concomitant PAH medications (including prostacyclins) on the PK and PK/PD of 
efficacy and safety endpoints. 

Discussion points:  Dr. Brar explained that prostacyclins may influence exposure of 
macitentan, and therefore recommended the sponsor explore this issue when 
conducting the popPK analysis. 
   

6. Given that macitentan might be prescribed to HIV+ patients who have PAH, how do 
you plan to address potential drug interactions between macitentan and protease 
inhibitors? 

Discussion points:  The sponsor said macitentan and its active metabolite do not induce 
3A4 and neither are substrates for OATP; however, because macitentan is a substrate 
of 3A4, a DDI study with ketoconazole (a strong CYP3A inhibitor) was performed 
which resulted in a 2-fold increase in the AUC of macitentan.  Because the sponsor had 
previously studied doses of macitentan that produced a greater than 2-fold increase in 
exposure without sequela, the sponsor commented that the DDI with ketoconazole was 
not a safety concern.  This was the rationale for not to conduct clinical DDI studies with 
protease inhibitors which are either moderate or strong inhibitors of CYP3A.  
However, Dr. Hariharan mentioned that labeling recommendations for ketoconazole 
and protease inhibitors will be made based on the exposure-response relationship for 
safety following NDA submission. 
   

7. Please address the questions in the Clinical Pharmacology Summary Aid (emailed 
separately) and include your responses with the NDA submission. 

No discussion 
   

 

Question 5: Population PK and PK/PD  
Actelion is of the opinion that the current PK/PD and population PK strategy is sufficient to 
support the submission and review of an NDA for macitentan. Does the Agency agree? 

Please see response to Question 4. 

No discussion 
 
 
Clinical 
 
Question 6: AC-055-302/SERAPHIN Statistical Analysis Plan  
Actelion considers the proposed SAP for the efficacy assessment of the AC-055-
302/SERAPHIN study conducted under an SPA, adequate to support the submission and review 
of an NDA for macitentan. Does the Agency agree? 
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Preliminary response 

Yes. Please also submit your randomization codes to the Division now.  Submit them as an 
encrypted file (e.g., with WinZip) and submit the encryption key at the time of NDA 
submission. 
 
No discussion (see sponsor’s attached response dated March 7, 2012) 
 
Question 7: Subgroup analysis for efficacy and safety 
Does the Agency agree that the selection of baseline subgroup factors for efficacy analysis is 
appropriate for providing information relevant for this indication? 

Preliminary response 

In addition to the factors you have proposed [i.e., PAH therapy(ies) at baseline (patients 
not receiving vs patients receiving specific concomitant PAH therapy(ies) at baseline), sex 
(male vs female), and race (White vs Asian vs other)], include the following additional 
factors: 

 etiology 

 country 

Discussion points: The Division voiced no concerns related to the sponsor’s proposed 
choice of variables and grouping (see sponsor’s slide 1).  The Division acknowledged that 
the third bullet in the preliminary response above can be ignored because it was duplicative 
(see strikethrough text).   
 
Efficacy 
With regard to the sponsor’s slide 2 (Subgroup Analyses: Each Individual Dose Vs. 
Placebo) and slide 3 (Subgroup Analyses: Pooled Doses (At Group Level) Vs. Placebo), the 
Division suggested that the sponsor perform analyses on each individual dose versus 
placebo rather than pooling the doses (at the group level) versus placebo (i.e., the Division 
preferred the approach used in slide 2 instead of slide 3).  
 
In addition to providing a graphic displaying each subgroup variable independent of the 
other subgroup vairables, Dr. Stockbridge suggested providing a graphical display (e.g., 
forest plot) that takes into account the influence of subgroup variables on each other.  After 
some discussion pertaining to the complexity and potential pitfalls of such an analysis, the 
sponsor said they would try to provide both.  
 
Safety 
In addition to text and tables, the sponsor agreed to use figures to present the safety 
outcomes of interest (e.g., aminotransferase elevations, edema, hypotension, decreases in 
hemoglobin).       
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Question 8: Clinical safety database 
Does the Agency agree that the macitentan safety database is adequate to characterize the safety 
profile and support the submission and review of the macitentan NDA for PAH? 

Preliminary response 

Yes 
 
No discussion 
 
Question 9: Integrated Summary of Safety 
Actelion considers the proposed content, data cut-off date, and pooling strategy defined for the 
Integrated Summary of Safety (ISS) adequate to allow for the review and evaluation of the safety 
profile of macitentan in PAH. Does the Agency agree? 

Preliminary response 

Yes, but also include the patient profiles (which you suggested that we waive) as well as the 
CRFs for all subjects who discontinued in SERAPHIN when you submit the NDA.   Note 
that CRFs include all documents with clinical information regarding the patients 
regardless of whether you have labelled them as CRFs, e.g., SAE worksheets, event 
worksheets or fax coversheets, data queries, site-prepared narratives, adjudications 
packages, etc., are all CRFs. 

No discussion 
 
Question 10: Day 120 safety update 
Does the FDA agree with the content and data cut-off dates proposed for the Day 120 safety 
update to the NDA? 

Preliminary response 

Yes, but if the NDA is delayed then the data cut-off dates may need to be modified to 
ensure you provide up-to-date information. 
 
No discussion 
 
Question 11: Proposed datasets 
Does the FDA agree with the proposed approach to the datasets planned for submission within 
the application? 

Preliminary response 

Yes, but include all CRF data available in electronic form in the SAS datasets, e.g., if an 
electronic CRF (eCRF) system was used, the datasets should include all data in the CRFs.  
In addition submit the following datasets: 

 A dataset providing the original and final investigator verbatim terms for any AEs 
or event descriptions that the investigators changed or deleted. 

 If an eCRF system was used, submit the audit trail of changes to the eCRFs. 
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 A dataset documenting the CEC actions, e.g., dates of adjudication package 
submissions and adjudicator actions, original adjudications by adjudicator, final 
adjudication. 

 
Because the requested datasets may not fit cleanly into the SDTM format, you may wish 
to discuss with the Division the submission of some non-SDTM format datasets. 
 
Discussion points:  The Division clarified that the preliminary response is aimed at only 
the Phase 3 trial (and not Phase 2).   
 
The sponsor clarified that all CRFs are in paper format, not electronic format.  In 
response to the Division’s request, the sponsor agreed to provide a change log explaining 
how the information from the CRFs was converted to electronic datasets.   

 
Question 12: Risk Evaluation and Mitigation Strategy proposal 
All approved ERAs have a Risk Evaluation and Mitigation Strategy (REMS). As macitentan is 
teratogenic, Actelion is proposing that there will be a REMS to minimize the risk of fetal 
exposure. Following availability and evaluation of the pivotal clinical study data, the need for 
other safe–use conditions will be proposed after the safety profile has been established. See 
Section 10.3.5 for more detailed information on the REMS proposal. 

Does the Agency agree with the proposed REMS elements (by provision of a macitentan 
medication guide and assessment timetable) related to the teratogenicity of macitentan? 

Preliminary response 

We acknowledge your proposal to submit a risk evaluation and mitigation strategy 
(REMS) to minimize the risk of fetal exposure.   
 
A complete review of the proposed REMS  in conjunction with the full clinical review of the 
NDA will be necessary to determine whether the proposed REMS is acceptable, since 
additional information regarding risks and safe product use may emerge during the review 
of your NDA.   
 
Since you plan to submit a REMS with the original NDA submission, please submit all 
planned materials (e.g., proposed communication and education materials) identified within 
the plan that will be necessary to implement your proposal.   
 
In addition, we have the following high-level comments on your proposal. These comments 
should be considered as general advice only and cannot be considered final until a complete 
REMS review has been performed. 
 

 Education or communication provided as part of a REMS should emphasize the 
safety messages important for the safe use of the product.  

 Product marketing materials generally are not appropriate to educate about 
product risks.   
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We remind you that a proposed REMS will not be approved as a REMS unless and until 
the FDA determines that it is required to ensure that the benefits of the drug outweigh the 
risks and that it meets the FDAAA criteria. 
 
No discussion 
 
Regulatory 
 
Question 13: ISS and ISE location 
Does the Agency agree with the proposed Common Technical Document (CTD) location of the 
ISS and Integrated Summary of Effectiveness (ISE) within the application?  

Preliminary response 

Yes 
 
No discussion 
 
Additional requests/comments 

1. The greatest challenge in recent CV outcome trials has been complete follow-up on 
all patients.  We urge you to have all living patients return for a face-to-face follow-
up visit at the end of the trial.  If some last follow-up is done by phone for patients 
who discontinued treatment early, we recommend using a structured protocol and 
form capturing the details of who participated in the phone follow-up and explicit 
documentation on the questions asked and responded to.  For patients who 
withdrew consent the details of withdrawal of consent should be documented, i.e., to 
treatment, to continuing visits, to continuing phone contacts, to provider contacts, 
and to all contacts.  For patients who withdrew consent to treatment but who allow 
follow-up, the follow-up should be documented well as described for all living 
patients. 
 
Discussion points:  According to the sponsor, only 11 patients were lost to follow-up; 
the sponsor plans to do a sensitivity analysis imputing values for those patients 
assuming the worst case scenario.  Dr. Marciniak urged the sponsor to have 
complete follow-up on all patients to the end of the study for components of the 
primary endpoint in order to be able to do an intention-to-treat (ITT) analysis.   
 

2. At your earliest convenience, please send samples of the investigational medicinal 
products used in the SERAPHIN trial to me at the following address: 

Daniel Brum 
10903 New Hampshire Ave. 
White Oak 22/Room 4160  
Silver Spring, MD  20993-0002 

 
No discussion   
 

3. Liver datasets request 
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Please submit a dataset that contains multiple records per randomized 
subject and the following information:   

 the unique subject id  
 treatment arm  
 indicator flag for treated subjects  
 randomization date  
 study termination date  
 first medication date  
 last medication date  
 the following liver test results, ratios, and date of collection:  ALT, 

AST, total bilirubin, and alkaline phosphatase, and an indicator for 
central or local lab.   

All liver test results should be in consistent units.  There should be a date for 
each lab test, e.g., ALT_date, AST_date. 
 
A dataset that contains multiple records per subject and the following 
information:  the unique subject id, treatment arm, the date and results of all 
laboratory tests done to rule out other causes of drug-induced liver injury.  

 
Discussion points:  The sponsor will provide the above in a dataset.   
 
If expert hepatologists review the liver cases, please submit a data set 
containing one record per event and the following information:  the unique 
subject ID, treatment arm, date of event, a column named for each 
hepatologist with his/her causality assessment, and a column for the final 
assessment of causality.  
Please submit MedDRA coding dictionaries for the Preferred Terms used to 
identify hepatic-related AEs as SAS transport files. 
 
Discussion points:  The sponsor did not have a systematic way of selecting 
cases for expert hepatologists review.  Given the small number of potential 
Hy’s Law cases that expert hepatologists reviewed, Dr. Beasley said that it 
was acceptable not to submit a dataset with their causality assessments.  
 

4. Please submit a table listing all of the tables and figures featured in the main 
Clinical Study Report of the phase 3 trial.  The table should contain the following: 

 title of the table or figure in NDA 
 a page number hyperlink to the location of table or figure 
 a name hyperlink to the SAS code (and/or macros) used to create the table or 

figure 
 names of the datasets used to create the table or figure (a hyperlink is useful, 

but not necessary) 
 
No discussion   
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5. Please submit copies of the original protocol, statistical analysis plan, DSMB 
charter, CEC charter, and CEC directions and all amendments to them.  Please 
submit copies of all DSMB, CEC, and executive committee minutes and all 
presentations, letters, newsletters, or site manuals sent to investigators. 
 
No discussion   

 
6. We encourage you to submit a formal meeting request for a “top-line” results 

meeting at least 2 months prior to the planned NDA submission date. 
 
No discussion   

 
 
PRESCRIBING INFORMATION 
 
Proposed prescribing information (PI) submitted with your application must conform to the 
content and format regulations found at 21 CFR 201.56 and 201.57.  
 
Summary of the Final Rule on the Requirements for Prescribing Information for Drug and 
Biological Products, labeling guidances, sample tool illustrating Highlights and Table of 
Contents, an educational module concerning prescription drug labeling, and fictitious prototypes 
of prescribing information are available at: 
http://www.fda.gov/Drugs/GuidanceComplianceRegulatoryInformation/LawsActsandRules/ucm
084159.htm.  We encourage you to review the information at this website and use it as you draft 
prescribing information for your application. 
 
ABUSE POTENTIAL ASSESSMENT 
 
Drugs that affect the central nervous system, are chemically or pharmacologically similar to 
other drugs with known abuse potential, or produce psychoactive effects such as mood or 
cognitive changes (e.g., euphoria, hallucinations) need to be evaluated for their abuse potential 
and a proposal for scheduling will be required at the time of the NDA submission 
[21 CFR 314.50(d)(5)(vii)].  For information on the abuse potential evaluation and information 
required at the time of your NDA submission, see the draft guidance for industry, “Guidance for 
Industry Assessment of Abuse Potential of Drugs”, available at: 
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/U
CM198650.pdf. 
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There are no action items from the meeting. 
 
5.0 ATTACHMENTS AND HANDOUTS 
 
There were two handouts. 
 
 
Additional information requests that were emailed to the sponsor on March 7, 2012: 

1. Clinical Pharmacology Summary Aid 
2. Office of Scientific Investigations Pre-NDA site selection information request 
3. eDISH data request (liver) 
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IND 77,258 Macitentan for PAH
Response to March 7, 2012 FDA Communication

for March 15, 2012 Pre-NDA Meeting
(emailed March 12, 2012)

Reference is made to a January 17, 2012 (SN 0093) meeting request (Pre-NDA), briefing 
information dated February 13, 2012 (SN 0095), and FDA meeting preliminary comments 
dated March 7, 2012.   The following includes a summary of items to address, along with 
supporting information, to help facilitate the Pre-NDA Meeting scheduled for March 15th

between 12-1 PM. An updated list of attendees is also provided.

Nonclinical
Question 1: Inactive metabolite - No further discussion

Question 2:  Nonclinical Data package - No further discussion

Question 3:  Carcinogenicity datasets – No further discussion

Clinical Pharmacology
Question 4:  Clinical pharmacology data package
� FDA response #1 – a clarification is provided [see Response 4.1], no further discussion, 

unless FDA has further comment on the information provided.
� FDA response #2 – the clinical and to-be-marketed formulation information requested is 

provided [see Response 4.2]; no further discussion unless FDA has further comment on 
the information provided.

� FDA response #3 – This information will be included in the NDA, no further discussion.
� FDA response #4 – To be discussed at the meeting.  Information regarding dose selection 

was submitted in the July 16, 2007 Pre-IND briefing document (Question 7 rationale on 
page 27), whereby FDA responded that the doses seemed reasonably well-justified
(August 29, 2007 FDA correspondence).  The initial IND (SN 0000 dated June 5, 2008) 
also included a summary of the justification for dose selection (2.5 Clinical Overview, 
Section 5).  It is planned to include all details associated with dose selection within the 
NDA submission.

� FDA response #5 – To be discussed at the meeting.
� FDA response #6 – To be discussed at the meeting, please see [Bruderer S, 2012] as 

background to aid in the discussion.
� FDA response #7 – No further discussion.

Question 5:  Population PK and PK/PD – No further discussion.

Clinical
Question 6:  AC-055-302 SERAPHIN Statistical Analysis Plan – The randomization codes 
were submitted to IND 77,258 previously (serial number 0001 dated June 18, 2008), and the 
encryption key will be submitted at the time of NDA submission.   No further discussion.

Question 7:  Subgroup analysis for efficacy and safety – To be discussed at the meeting, refer 
to slides [see Response 7] for display at the meeting.
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Response 4.1

Question 4: Clinical pharmacology data package
Actelion considers the clinical pharmacology program adequate and sufficient to support the 
submission and review of an NDA for macitentan. Does the Agency agree?

FDA Preliminary Comment #1: Conflicting statements are made in the briefing package with 
regard to the number of patients in which sparse PK sampling was performed. On page 17 of 
the briefing package, the first paragraph states PK sampling for macitentan and ACT-132577
was performed “at the End-of-Treatment (EOT) for all randomized patients”, yet the PK/PD 
assessments will be performed in a subpopulation of approximately 120 macitentan-treated 
PAH patients”. Please clarify the amount of data available for exposure-response analysis.

Actelion Response: Approximately 120 patients are available for PK/PD analysis. In this sub-
population of the SERAPHIN study, at Month 6, a trough PK sample was collected and 
hemodynamic assessment were performed.  In addition, in all randomized patients in the 
SERAPHIN study, it is planned to collect a PK sample at the End of Treatment visit. It is 
estimated that approximately 500 samples will be available for further exposure-response 
analysis.
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Bruderer S, 2012

The attached publication is background information for the following question and response:

Question 4: Clinical pharmacology data package
Actelion considers the clinical pharmacology program adequate and sufficient to support the 
submission and review of an NDA for macitentan. Does the Agency agree?

FDA Preliminary Comment #6: Given that macitentan might be prescribed to HIV+ patients 
who have PAH, how do you plan to address potential drug interactions between macitentan and 
protease inhibitors?
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Meeting Minutes 
 
 
Date:     August 17, 2007    

Application:    P-IND 77,258 

Drug:     ACT-064992 

Sponsor:    Actelion 

Meeting Purpose:  Pre-IND Meeting 

Meeting Type:  B 
 
 
FDA Attendees: 
                       
Norman Stockbridge, M.D., Ph.D. Director, Division of Cardiovascular and Renal Products 
Abraham Karkowsky, M.D., Ph.D.       Medical Team Leader 
Peter Hinderling, M.D. Clinical Pharmacology 
Cherry Liu, Ph.D. Statistician 
James Hung, Ph.D. Director, Division of Biometrics I 
Russell Fortney Regulatory Project Manager 
 
Actelion Attendees: 
 
Frances Duffy-Warren, Ph.D.  Head US Regulatory Affairs  
Jan Richter, Ph.D.                         Global DRA Project Manager  
Ulrich Mentzel, Ph.D.                         Head of Toxicology  
Per Nilsson, M.D., Ph.D.                       Head of Strategic Clinical Development  
Loic Perchenet, Ph.D.                         Clinical Leader  

                         Clinical Consultant to Actelion  
Patricia Sidharta, Pharm.D.                 Clinical Pharmacologist 
Ngoc Nguyen, Ph.D.                         Life Cycle Leader 
Maurizio Rainisio, Ph.D.                    Head of Biometry  
 
Actelion Participants by phone: 
 
Martine Clozel, M.D.   Head Drug Discovery 
Sonja Pumpluen   Head Global Drug Regulatory Affairs 
Isaac Kobrin    Head Clinical Development 
Yasper Dingemanse    Head Clinical Pharmacology 
Sebastien Roux    Therapeutic Area Head 
Jennifer Dohanish   US Drug Regulatory Affairs 
 
Background: 
 
ACT-064992 is an orally active dual endothelin receptor antagonist (ERA) being developed for the treatment 
of symptomatic pulmonary hypertension. The sponsor has completed three phase 1 trials along with a phase 2 
trial to date. This meeting was scheduled to discuss the development program for ACT-064992. Preliminary 
responses to the submitted questions were provided to the sponsor, and are copied below, followed by any 
additional discussion that took place during the meeting. 
 

(b) (4)
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Meeting: 
 
1. Based on the nonclinical safety program, Actelion considers the target organ toxicity sufficiently 

characterized and the resulting safety margins appropriate to support the start of the planned Phase 3 
program. Does the Agency agree? 

 
Preliminary FDA response: Yes 
 
Additional discussion during meeting: No additional discussion. 

 
2. In dog toxicity studies, vascular lesions were observed mainly in the right coronary artery and the right 

atrium. Actelion considers these findings to be dog-specific lesions observed with the endothelin receptor 
antagonists due to exaggerated pharmacodynamic effects. The findings are considered to have a limited 
relevance to man. Does the Agency agree? 

 
Preliminary FDA response: Yes, we consider the dog to be most sensitive species, although the monkey 
is also expected to be vulnerable to such toxicologic pathology, and that such is provoked by a variety of 
vasoactive compounds. Although of unknown clinical relevance, they are considered – and can be a basis 
of – a projected safety margin. 
 
Additional discussion during meeting: No additional discussion. 
 

3. Teratogenic effects were observed in pilot embryo-fetal toxicity studies in rats and rabbits. The studies 
were performed under GLP. Actelion considers teratogenicity in animals as a class-effect of endothelin 
receptor antagonists. It is considered that the effects were sufficiently characterized in the above-
mentioned studies, and that additional studies are not necessary to further characterize the effects. Does the 
Agency agree? 

 
Preliminary FDA response: Segment III studies, i.e., peri-postnatal up to weaning, will also be required 
at the time of NDA filing. 
 
Additional discussion during meeting: No additional discussion. 
 

4. Actelion considers the proposed clinical pharmacology program adequate to start the pivotal Phase 3 trial, 
as well as to support future registration. Does the Agency agree? 

 
Preliminary FDA response: The proposed program is adequate to start the Phase 3 trial. However, 
the proposed program is not adequate to support future registration. Your program should include 
interaction studies with rifampicin and cyclosporine, and a population PK-PD sub-study in the 
Phase 3 clinical trial. 
 
Additional discussion during meeting: The sponsor agreed to perform the rifampicin and cyclosporine 
interaction studies as well as a PK-PD sub-study in the Phase 3 trial. Dr. Hinderling asked which PD 
parameters would be measured. The sponsor said that is still under consideration, but that they will likely 
include some hemodynamic measures. 

 
5. The sponsor believes that a single, large, multi-center, randomized, double-blind, placebo-controlled, 

event-driven, Phase 3 study (AC-055-302) with the composite primary endpoint ‘Time from baseline to 
first morbidity/mortality event’ and powered to detect a highly significant treatment effect (p< ) at (b) (4)
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8. Does the Agency have any comment on the proposed overall clinical development program for ACT-

064992 to support the indication of  
’ 

 
Preliminary FDA response: Please see our response to question 5. 
 
Additional discussion during meeting: No additional discussion. 

 
9. Actelion believes that a thorough QTc study with ACT-064992 is not warranted for the proposed 

indication. Does the Agency agree? 
 

Preliminary FDA response: We do not agree. We believe that a thorough QTc study is necessary as at 
least one other ERA as shown evidence of prolonging QTc. 
 
Additional discussion during meeting: The sponsor agreed to conduct a thorough QTc study. 

 
10. Actelion intends to submit the Investigational New Drug (IND) Application in the electronic common 

technical document (eCTD) format. Does the Agency have any comments on this approach? 
 

Preliminary FDA response: The eCTD format is welcome and appreciated. We remind you that all 
future submissions must also be in the eCTD format. 
 
Additional discussion during meeting: No additional discussion. 

 
 
 
 
 
Minutes preparation: {See appended electronic signature page} 
 Russell Fortney 
 
 
Concurrence, Chair:  {See appended electronic signature page} 

Norman Stockbridge, M.D., Ph.D. 
 
 
Drafted-8/28/07; Final-8/29/07 
 
Reviewed:   C.Liu-8/29/07 
 J.Hung-8/29/07 
 P.Hinderling-8/29/07 
 A.Karkowsky-8/29/07 

 N.Stockbridge-8/29/07 
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 Food and Drug Administration 
Silver Spring  MD  20993 

 
 

 

NDA 204410 
LATE-CYCLE MEETING MINUTES 

Actelion Pharmaceuticals, LTD. 
c/o Actelion Clinical Research, Inc. 
Attention: Cheryl Czachorowski 
Director, Drug Regulatory Affairs 
1820 Chapel Avenue West, Suite 300 
Cherry Hill, NJ 08002 
 
 
Dear Ms. Czachorowski, 
 
Please refer to your New Drug Application (NDA) submitted under section 505(b)(1) of the 
Federal Food, Drug, and Cosmetic Act for OPSUMIT (macitentan) Tablets. 
 
We also refer to the late cycle meeting (LCM) between representatives of your firm and the FDA 
on July 17, 2013.      
 
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 Edward Fromm, RPh, RAC, Regulatory Project Manager 
at (301) 796-1072. 
 

Sincerely, 
 
{See appended electronic signature page} 
 
Mary Ross Southworth, Pharm.D. 
Deputy Director for Safety 
Division for Cardiovascular and 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: July 17, 2013, 10 A – 12 Noon 
Meeting Location: FDA White Oak, Building 22, Rm. 1311 
 
Application Number: NDA 204410 
Product Name: Opsumit (macitentan) Tablets 
Indication: PAH (pulmonary arterial hypertension) 
Sponsor/Applicant Name: Actelion Pharmaceuticals,LTD 
 
Meeting Chair: Mary Ross Southworth, Pharm.D. 
Meeting Recorder: Edward Fromm, R.Ph., RAC 
 
FDA ATTENDEES 
 
Office of Drug Evaluation 1 
Ellis Unger, M.D., Director 
Robert Temple, M.D., Deputy Director 
 
Office of Drug Evaluation 1, Division of Cardiovascular and Renal Products 
Norman Stockbridge, M.D., Ph.D., Director  
Mary Ross Southworth, Pharm.D., Deputy Director for Safety & Cross Discipline Team Leader 
for the NDA 
Maryann Gordon, M.D., Medical Officer 
Albert Defelice, Ph.D., Supervisory Pharmacologist 
William T. Link, Ph.D., Pharmacologist 
Lori Wachter, RN, BSN, Safety Regulatory Project Manager 
Michael Monteleone, MS, RAC, Senior Regulatory Project Manager 
Meghan Delmastro-Greenwood, Ph.D., FDA Summer Fellow 
Kelley Quesnelle, Ph.D., FDA Summer Fellow 
Edward Fromm, R.Ph., RAC, Chief, Project Management Staff 
 
Office of Biostatistics, Division of Biometrics I 
James Hung, Team Leader 
Jialu Zhang, Ph.D., Statistician 
 
Office of Clinical Pharmacology, Division of Clinical Pharmacology I 
Raj Madabushi, PhD, Team Leader  
Sreedharan Sabarinath, Ph.D., Clinical Pharmacologist 
 
Office of Clinical Pharmacology, Division of Pharmacometrics 
Dhananjay D. Marathe, Ph.D., Visiting Associate 
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Office of Surveillance and Epidemiology, Division of Pharmacovigilance 1 
Susan Lu, Pharm.D., Lead Pharmacist 
Amy Chen, Pharm.D., Pharmacist 
 
Office of Surveillance and Epidemiology, Division of Epidemiology II 
Jie Li, Ph.D., Epidemiologist 
 
Office of Surveillance and Epidemiology, Division of Risk Management 
Jason Bunting, Pharm.D., Pharmacist 
Kim Lehrfeld, Pharm.D., Pharmacist 
 
Office of Surveillance and Epidemiology, Division of Medication Error Prevention and Analysis 
Kim Defronzo, Pharm.D., Pharmacist 
 
Office of Surveillance and Epidemiology, Office of Pharmacovigilance and Epidemiology  
John Senior, M.D., Medical Officer (Hepatologist) 
Carolyn Taback, M.D., Medical Officer 
 
Office of Medical Policy, Office of Medical Policy Initiatives 
Sharon R. Mills, RN, BSN, CCRP, Senior Patient Labeling Reviewer 
 
Office of New Drugs, Pediatric and Maternal Health 
Tammie Brent-Howard, M.D., Medical Officer 
 
Office of Planning & Informatics 
Kimberly Taylor, Operation Research Analyst 
 
EASTERN RESEARCH GROUP ATTENDEES 

, Independent Assessor 
 
ACTELION ATTENDEES 
Guy Braunstein, Head of Global Clinical Development 
Martine Clozel, Chief Scientific Officer 
Per Nilsson, Head of Strategic Development 
Alberto Gimona, Head of Global Clinical Science & Epidemiology  
Loic Perchenet, Director, Global Post Approval Studies 
Marisa Bacchi, Head of Biostatistics 
Patricia Sidharta, Senior Clinical Pharmacologist 
Ulrich Mentzel, Head of Clinical Development 
Frances Duffy-Warren. Head of US Regulatory Affairs 
Joyce Acbay. Senior Director, Regulatory Affairs 
Cheryl Czachorowski, Director, Drug Regulatory Affairs 
Rajiv Patni , Senior VP Medical 
 
 

Reference ID: 3356523

(b) (4)





NDA 204410      
Late-Cycle Meeting Minutes 
 
 

Page 3 
 

Hepatic Profile of Macitentan 

Actelion said that they believe macitentan is safer than bosentan with regard to hepatic 
effects because macitentan has no direct toxicity on liver cells, fewer drug-drug interactions 
(because macitentan and its active metabolite do not interact with proteins involved in 
hepatic bile salt transport), and greater persistence of binding at the ET (endothelin) receptor 
because of the chemical structure of the drug.  
 
Actelion said the International Liver Safety Board analyzed 59 cases of potential liver effects 
of macitentan.  Forty-four of the 59 cases involved patients being treated for PAH. Most of 
the cases were confounded by biliary tract obstruction, heart failure, or concomitant 
medications. Dr.  a consultant for Actelion and chair of the Safety Board, voiced his 
opinion that there is not a definite hepatic signal associated with macitentan. 
 
Dr. Gordon asked if any of the potential cases noted above were rechallenged with 
macitentan. Dr.  replied that one patient was rechallenged with macitentan and there 
seemed to be a relation between re-starting the drug and the hepatic effects, but it was 
difficult, given the patient’s other medical factors, to say unequivocally that macitentan was 
causative. 
 
Dr. Gordon asked why 10 mg was chosen as the dose for the SERAPHIN study.  The 
applicant replied that in the phase 2 dose-ranging trials, the dose-response plateaued at 10 
mg. They noted that 117 patients (many in trials not involving PAH) were studied at doses 
greater than 10 mg with very few adverse hepatic effects. Dr. Gordon expressed concern that 
were the drug to be approved, clinicians would push the dose above the recommended range 
and thus increase the likelihood of adverse hepatic effects. 
 
Actelion presented a slide showing that increases in ALT or AST were very gradual over 
time, and were similar or even less than those observed with placebo. Dr. Southworth noted 
that compared with the clinical trial data available for bosentan at the time of its approval, 
there appeared to be fewer adverse hepatic events and lab values associated with macitentan 
based on the SERAPHIN data.  It is unlikely that we would require a REMS for hepatic 
issues, but if the drug were to be approved, we would be likely to require a registry of 
macitentan patients with active reporting to the FDA.   
 

Dr. Senior cautioned that serious liver effects were not usually detected in several hundred 
patients; rather at an incidence level of around 1 in 10000 patients.  He recounted the 
experience of sitaxsentan, an ERA approved in Europe but withdrawn after serious hepatic 
events. Dr. Senior supported a registry with active reporting to FDA if the drug is approved. 
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NDA 204410 

LATE CYCLE MEETING  
BACKGROUND PACKAGE 

Actelion Pharmaceuticals, LTD. 
c/o Actelion Clinical Research, Inc. 
Attention: Cheryl Czachorowski 
Director, Drug Regulatory Affairs 
1820 Chapel Avenue West, Suite 300 
Cherry Hill, NJ 08002 
 
 
Dear Ms. Czachorowski: 
 
Please refer to your New Drug Application (NDA) submitted under section 505(b)(1) of the 
Federal Food, Drug, and Cosmetic Act for OPSUMIT (macitentan) Tablets. 
 
We also refer to the Late-Cycle meeting (LCM) meeting scheduled for July 17, 2013.  
Attached is our background package, including our agenda for this meeting. 
 
If you have any questions, please call: 
 

Edward Fromm, RPh, RAC 
Regulatory Project Manager 
(301) 796-1072 

 
 

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

 
ENCLOSURE: 
   Late-Cycle Meeting Background Package
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ADVISORY COMMITTEE MEETING 
 
An Advisory Committee meeting is not planned. 

 
REMS OR OTHER RISK MANAGEMENT ACTIONS 
 
Your proposed REMS is still under review.  
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LCM AGENDA 
 

1. Introductory Comments –  5 minutes (RPM/CDTL) 

Welcome, Introductions, Ground rules, Objectives of the meeting 

 

2. Discussion of Substantive Review Issue(s) – 60 minutes  

Each issue will be introduced by FDA and followed by a discussion. 

1.  
2. Testicular toxicity  
3. Age range of patients studied 
4. Concomitant use of CYP3A4 inducers 
5. Concomitant use of CYP3A4 inhibitors 
6. Issues remaining under review: 

 Hepatic Safety Profile 
 REMS 

 

3. Wrap up and Action Items –5 minutes 
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