
CENTER FOR DRUG EVALUATION AND 
RESEARCH 

 
 
 

APPLICATION NUMBER: 
 

125460Orig1s000 
 
 

ADMINISTRATIVE and CORRESPONDENCE  
DOCUMENTS 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 











NDA/BLA #
Page 4

Version:  12/09/2013

 [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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Ford, Elizabeth

From: Ford, Elizabeth
Sent: Wednesday, February 12, 2014 9:47 AM
To: Brad Glasscock (BGlasscock@bmrn.com); Marjorie Tano (MTano@bmrn.com)
Cc: Ford, Elizabeth (Elizabeth.Ford@fda.hhs.gov)
Subject: BLA 125460/Vimizim/PMR-PMCs

Dear Ms. Tano,  
 
The FDA has amended the post marketing requirements (PMRs) and post marketing commitments (PMCs) you 
have agreed to thus far in the review cycle.  Please review this amended version of PMRs/PMCs and provide 
your acknowledgment and agreement to PMRs/PMCs 1‐ 16 as a submission to your BLA.   
 
POSTMARKETING REQUIREMENTS 
 

1  Evaluate the long‐term safety of Vimizim in adult and pediatric patients enrolled in the Morquio 
A Registry for a period of ten years, including but not limited to the occurrence of serious 
hypersensitivity reactions, anaphylaxis, and changes in antibody status (i.e., detection and titers 
of binding and neutralizing antibodies, and detection of IgE antibodies).  Pregnancy exposure 
data, including maternal, neonatal and infant outcomes, will also be collected and analyzed.  
Include incidence rate calculations as part of long‐term safety evaluation assessments to 
monitor and characterize risk of exposure to Vimizim.  In addition, assessment of clinical 
outcomes (e.g., anthropometric measures, progression of skeletal deformities, frequency and 
time to orthopedic surgeries) will be performed.  All safety, immunogenicity, and clinical 
outcome assessments will be conducted every 6 months.  Patients previously enrolled in clinical 
trials MOR‐005 and MOR‐007 may be rolled over to this study but will be monitored using the 
MOR‐005 and MOR‐007 protocols, respectively.  

 
Final Protocol Submission:            09/2014 
Final Protocol Submission (Updated Final Protocol for MOR‐005)  12/2014 
Final Protocol Submission (Updated Final Protocol for MOR‐007)  03/2015 
Interim Report Submission:            09/2017 
Interim Report Submission (Report for MOR‐007):      03/2018 
Interim Report Submission:            09/2019 
Interim Report Submission (Report for MOR‐005):      03/2020 
Study Completion:              09/2024 
Final Report Submission:            03/2025 
 

2  Develop and validate an assay to determine the titer of anti‐elosulfase alfa neutralizing 
antibodies that inhibits binding to the mannose‐6‐phosphate receptor. The final report will 
contain a summary of the validation exercise including supporting data, a summary of the 
development data showing assay suitability for parameters not assessed in the validation 
exercise, and the assay Standard Operating Procedure (SOP).  This assay will be used to assess 
anti‐elosulfase alfa neutralizing antibody titers in patient samples obtained in PMRs 1 3, and 6. 

 
  Final Report Submission:  03/2015 
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3  Analyze anti‐elosulfase alfa neutralizing antibody titers in patient samples obtained in the 

completed MOR‐004 trial. 
 

  Final Report Submission:  3/2016 
 
4  Develop and validate an IgE assay suitable for detection of anti‐elosulfase IgE antibodies in the 

presence of high titers of IgG. This assay will be used to assess for the presence of elosulfase 
alfa‐specific IgE antibodies in patient samples obtained in PMRs 1, 5, and 6.   

 
  Final Report Submission:  3/2015 

   
5    Analyze elosulfase alfa‐specific IgE antibody titers in patient samples obtained in the completed 

MOR‐004 trial. 
 

Final Report Submission:    3/2016 
 

6  Evaluate the occurrence of serious infections associated with administration of a prophylactic 
immune tolerance regimen in a cohort of Morquio A syndrome patients treated with Vimizim 
(elosulfase alfa) who are at high risk of developing persistent neutralizing antibodies. This 
immune tolerance regimen will be implemented before or concomitant with the onset of 
Vimizim (elosulfase alfa) therapy.  

 
Final Protocol Submission:    09/2016 
Trial Completion:      03/2020 
Final Report Submission:    09/2020 

 
POSTMARKETING COMMITMENTS 
 

7  To develop  and implement, as a release and stability test method, a potency assay that measures the Km
and kcat of elosulfase alfa formulated bulk drug substance (FBDS) and drug product (DP) using a 
physiologically relevant substrate.  

 
Study Completion:      06/2015 
Final Report Submission:   09/2015 
 

8  To revise the RP‐HPLC test method used for elosulfase alfa FBDS and DP release and stability testing in 

order to improve baseline resolution between  peak. The revised specification 
together with the validation report will be submitted to your BLA in accordance with 21 CFR 601.12. 

 
Study Completion:      06/2015 
Final Report Submission:   09/2015 

 
 

9  To demonstrate that SEC‐HPLC is able to measure the true aggregate content, using an 
orthogonal test method and testing in a side by side analysis samples of Vimizim that have been 
subjected to forced degradation conditions.  
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Study Completion:    09/2014 
Final Report Submission:  01/2015 
 

 
10   To include parallel line analysis as an additional system suitability criterion for the cellular 

uptake assay. 
 

Study Completion:    06/2014 
Final Report Submission:  09/2014 
 

 
11  To include quantitative system suitability criteria for retention time, number of peaks and 

relative peak heights in the peptide map assay. 
 
  Study Completion:    06/2014 
  Final Report Submission:  09/2014 
 

 
12   To add cellular uptake as a release assay for drug product and establish an appropriate 

acceptance criterion when a statistically significant number of drug product lots is tested. 
 
  Final Report Submission:  04/2014 
 
 

13   Conduct studies to understand the mechanism of low endotoxin recovery in the formulated 
bulk drug substance and drug product. These studies should investigate the endotoxin 
degradation or association pathway and determine whether or not depyrogenation is reversible 
(and if so, the conditions under which depyrogenation is reversible). Based on the results of 
these studies, modify the endotoxin release test and/or determine the suitability of alternative 
endotoxin test methods.  
 
Study Completion:    09/2014 
Final Report Submission:  01/2015 
 
 

14  Provide summary data and the associated reports for the endotoxin recovery studies 
performed under protocols QC‐1209‐M and QC 1224 M.  
 
Final Report Submission:  04/2014 
 
 

15  Conduct an additional study comparing rabbit pyrogen and LAL test results. The study should 
include formulated bulk drug substance spiked with 20 EU/ml and 100 EU/ml endotoxin. The 
time points and controls should be the same as for the previous studies. 
 
Study Completion:    11/2014 
Final Report Submission:  01/2015 
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16  Provide results from protocol PVP‐101037   to be executed 

during the 2014 manufacturing campaign. 
 

Study Completion:    03/2015 
Final Report Submission:  06/2015 
 

 
Sincerely, 

Elizabeth A.S. Ford, RN  
Senior Regulatory Health Project Manager  
Division of Gastroenterology and Inborn Errors Products  
Office of Drug Evaluation III  
CDER/FDA  
(301) 796‐0193  

THIS DOCUMENT IS INTENDED ONLY FOR THE USE OF THE PARTY TO WHOM IT IS ADDRESSED AND MAY CONTAIN INFORMATION THAT IS 
PRIVILEGED, CONFIDENTIAL, AND PROTECTED FROM DISCLOSURE UNDER APPLICABLE LAW. 

If you are not the addressee, or a person authorized to deliver this document to the addressee, you are hereby notified that any review, disclosure, 
dissemination, copying, or other action based on the content of this communication is not authorized.  If you have received this document in error, 
please notify us immediately by telephone at (301) 796-1218.  Thank you. 
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Ford, Elizabeth

From: Ford, Elizabeth
Sent: Friday, January 17, 2014 4:35 PM
To: Marjorie Tano (MTano@bmrn.com); Brad Glasscock (BGlasscock@bmrn.com)
Cc: Ford, Elizabeth
Subject: BLA 125460/Vimizim/Labeling Comments/PMR & PMCs

Dear Ms. Tano,  
 
Please see the attached labeling comments for Vimizim and incorporate these revisions into the version of the 
package insert (PI) you sent on December 20, 2013.  Submit the revised PI to your BLA.   
 

1. The bolded Highlights Limitation Statement must include the following verbatim statement: “These 
highlights do not include all the information needed to use (insert name of drug product) safely and 
effectively. See full prescribing information for (insert name of drug product).” The name of drug 
product should appear in UPPER CASE letters. For the HL Limitation Statement, the name of the drug 
product should appear as "VIMIZIM" (i.e., upper case letters), not "Vimizim." 
 

2. In Highlights, the product title reads:   
The product title should read: VIMIZIM (elosulfase alfa) injection, for intravenous use 

 
3. In the Table Of Contents (TOC), when a section or subsection is omitted, the numbering must not 

change. If a section or subsection from 201.56(d)(1) is omitted from the FPI and TOC, the heading 
“FULL PRESCRIBING INFORMATION: CONTENTS” must be followed by an asterisk and the following 
statement must appear at the end of TOC: “*Sections or subsections omitted from the full prescribing 
information are not listed.” This statement must appear at the END of the TOC (i.e., right justified, 
below section 17). It appears left justified below subsection 6.2. "Right justify" statement so that it is 
correctly placed. Also, the words "Full Prescribing Information" should be "full prescribing information" 
(i.e., use lower case letters "f" "p" and "i"). 

 
In addition, we are sending an updated version of all the post marketing requirements and post marketing 
commitments you have agreed to thus far in the review cycle.  There have been edits to the language in PMRs 
1 ‐ 4, and additional clarification was provided to PMC 7.   Please review these and provide your 
acknowledgment and agreement to PMRs 1‐8 and PMCs 1‐10  as a submission to your BLA.   
 
 
Post Marketing Requirements: 
 

1  Evaluate the long‐term safety of Vimizim in patients enrolled in the Morquio A Registry for a 
period of ten years, including but not limited to the occurrence of serious hypersensitivity 
reactions, anaphylaxis, and changes in antibody status (i.e., detection and titers of binding and 
neutralizing antibodies, and detection of IgE antibodies).  Pregnancy exposure data, including 
maternal, neonatal and infant outcomes, will also be collected and analyzed.  Include incidence 
rate calculations as part of long‐term safety evaluation assessments to monitor and 
characterize risk of exposure to Vimizim.  In addition, assessment of clinical outcomes (e.g., 
anthropometric measures, progression of skeletal deformities, frequency and time to 
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orthopedic surgeries) will be performed.  All safety, immunogenicity, and clinical outcome 
assessments will be conducted every 6 months. 

 
Final Protocol Submission:    09/30/2014 
Interim Trial Report Submission  09/30/2019 
Study/Trial Completion:    09/30/2024 
Final Report Submission:    03/31/2025 

 
 

2 

 

 
 
3  Evaluate the safety and clinical outcomes of a prophylactic immune tolerance regimen in a 

cohort of Morquio A syndrome patients treated with Vimizim who are at high risk of developing 
persistent neutralizing antibodies. This immune tolerance regimen will be implemented before 
or concomitant with the onset of Vimizim therapy.   

 

 
 

 
Final Protocol Submission:    09/30/2016 
Study/Trial Completion:    03/31/2020 
Final Report Submission:    09/30/2020 
 

 
4  
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5  Develop and validate an assay to determine the titer of anti‐elosulfase alfa neutralizing 

antibodies that inhibits binding to the mannose‐6‐phosphate receptor. The final report will 
contain a summary of the validation exercise including supporting data, a summary of the 
development data showing assay suitability for parameters not assessed in the validation 
exercise, and the assay Standard Operating Procedure (SOP).  This assay will be used to assess 
anti‐elosulfase alfa neutralizing antibody titers in patient samples obtained in PMRs   and 6. 

 
  Final Report Submission:  03/2015 

   
6  Analyze anti‐elosulfase alfa neutralizing antibody titers in patient samples obtained in the 

completed MOR‐004 trial. 
 

  Final Report Submission:  3/2016 
 
7  Develop and validate an IgE assay suitable for detection of anti‐elosulfase IgE antibodies in the 

presence of high titers of IgG. This assay will be used to assess for the presence of elosulfase 
alfa‐specific IgE antibodies in patient samples obtained in PMRs     

 

  Final Report Submission:  3/2015 
   
8    Analyze elosulfase alfa‐specific IgE antibody titers in patient samples obtained in the completed 

MOR‐004 trial. 
 

Final Report Submission:    3/2016 
 
Post Marketing Commitments: 
 

1  Develop  and implement, as a release and stability test method, a potency assay that measures 
the Km and kcat of elosulfase alfa formulated bulk drug substance (FBDS) and drug product (DP) 
using a physiologically relevant substrate.  

 
Study Completion:      06/2015 
Final Report Submission:   09/2015 
 

2  Revise the RP‐HPLC test method used for elosulfase alfa FBDS and DP release and stability 
testing in order to improve baseline resolution between  peak. The revised 
specification together with the validation report will be submitted to your BLA in accordance 
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with 21 CFR 601.12. 
 

Study Completion:      06/2015 
Final Report Submission:   09/2015 

 
 

3  Demonstrate that SEC‐HPLC is able to measure the true aggregate content, using an orthogonal 
test method and testing in a side by side analysis samples of Vimizim that have been subjected 
to forced degradation conditions.  

 
Study Completion:    09/2014 
Final Report Submission:  01/2015 
 

 
4   Include parallel line analysis as an additional system suitability criterion for the cellular uptake 

assay. 
 

Study Completion:    06/2014 
Final Report Submission:  09/2014 
 

 
 

5   Include quantitative system suitability criteria for retention time, number of peaks and relative 
peak heights in the peptide map assay. 

 
  Study Completion:    06/2014 
  Final Report Submission:  09/2014 
 

 
6   Add cellular uptake as a release assay for drug product and establish an appropriate acceptance 

criterion when a statistically significant number of drug product lots is tested. 
 
  Final Report Submission:  04/2014 
 

 
7   Conduct studies to understand the mechanism of low endotoxin recovery in the formulated 

bulk drug substance and drug product. These studies should investigate the endotoxin 
degradation or association pathway and determine whether or not depyrogenation is reversible 
(and if so, the conditions under which depyrogenation is reversible). Based on the results of 
these studies, modify the endotoxin release test and/or determine the suitability of alternative 
endotoxin test methods.  
 
Study Completion:    09/2014 
Final Report Submission:  01/2015 
 
 

8  Provide summary data and the associated reports for the endotoxin recovery studies 
performed under protocols QC‐1209‐M and QC 1224 M.  
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Final Report Submission:  04/2014 
 
 

9  Conduct an additional study comparing rabbit pyrogen and LAL test results. The study should 
include formulated bulk drug substance spiked with 20 EU/ml and 100 EU/ml endotoxin. The 
time points and controls should be the same as for the previous studies. 

 
Study Completion:    11/2014 
Final Report Submission:  01/2015 
 
 

10   Provide results from protocol PVP‐101037   to be 
executed during the 2014 manufacturing campaign. 

 
Study Completion:    03/2015 
Final Report Submission:  06/2015 

Sincerely, 

Elizabeth A.S. Ford, RN  
Senior Regulatory Health Project Manager  
Division of Gastroenterology and Inborn Errors Products  
Office of Drug Evaluation III  
CDER/FDA  
(301) 796‐0193  

THIS DOCUMENT IS INTENDED ONLY FOR THE USE OF THE PARTY TO WHOM IT IS ADDRESSED AND MAY CONTAIN INFORMATION THAT IS 
PRIVILEGED, CONFIDENTIAL, AND PROTECTED FROM DISCLOSURE UNDER APPLICABLE LAW. 

If you are not the addressee, or a person authorized to deliver this document to the addressee, you are hereby notified that any review, disclosure, 
dissemination, copying, or other action based on the content of this communication is not authorized.  If you have received this document in error, 
please notify us immediately by telephone at (301) 796-1218.  Thank you. 
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Version: 06/27/2013

MEMORANDUM OF TELECONFERENCE

Teleconference Date: December 11, 2013 11:30AM – 12:00PM EST

Application Number: BLA 125460
Product Name: Vimizim (elosulfase alfa)
Sponsor/Applicant Name: BioMarin Pharmaceutical, Inc.

FDA Participants:
Emanuela Lacana, Ph.D., DTP
Cristina Ausin, Ph.D., DTP
Richard Ledwidge, Ph.D., DTP
Lyndsay Hennessey, OBP

Sponsor/Applicant Participants:
Lisa Bell, Ph.D., Vice President, Regulatory Affairs
Art Blum, Vice President, Regulatory Affairs
Victoria Sluzky, Ph.D., Group Vice President, Quality and Process Development
Robert Baffi, Senior Executive Vice President, Technical Operations and Quality
Erno Pungor, Ph.D., Staff Scientist, Quality
Loc Vo, Ph.D., Senior Scientist 2, Quality Control
Laurel Konkol, Director, Regulatory Affairs

1.0 BACKGROUND:
To discuss the qualification of rhASB  content in the  content 
release specification

2.0 DISCUSSION:

The Agency asked the sponsor about the stability of  content in rhASB over time. 

 The sponsor said they have data that demonstrates the  content of rhASB 
does not change appreciably over time and that they would provide the data by 12/16/13. 

The Agency asked the sponsor if they have established acceptance criteria for  
content in rhASB reference standard qualification.

 The sponsor stated that they have had internal discussions regarding the establishment of 
minimal  content levels for rhASB reference standard qualification and that 
they would propose a value by Monday 12/16/13. 
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The Agency and sponsor had a conversation regarding administrative items. 

 The sponsor asked if the agency agreed to their proposal for a 2 year expiry on drug 
product. The Agency replied that the discussion was ongoing and that we would get back 
shortly regarding our answer. 

 The sponsor plans to set specific acceptance criteria for  content in a 
qualification protocol currently being worked on

 The sponsor will provided updated data regarding the consistency of  
content

3.0 ACTION ITEMS:
 The sponsor plans to submit the  content data requested from the Agency 

on Monday, December 16, 2013
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DEPARTMENT OF HEALTH AND HUMAN SERVICES 

Food and Drug Administration
Silver Spring MD  20993

BLA 125460/0
GENERAL ADVICE

BioMarin Pharmaceutical Inc.
Attention: Marjorie Tano
Associate Director, Regulatory Affairs
105 Digital Drive
Novato, CA 94949

Dear Ms. Tano:

Please refer to your Biologics License Application (BLA) dated March 29, 2013, received March 
29, 2013, submitted under section 351 of the Public Health Service Act for elosulfase alfa.

We also refer to your amendment submitted on November 26, 2013, received November 26, 
2013. 

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

To support a  expiration date, you need to provide  real time data.
Without this information, the data you provided would support a 24 month expiration 
date.

If you have any questions, call Lyndsay Hennessey, Quality Regulatory Project Manager, at 
(240) 402-3746.

Sincerely,

{See appended electronic signature page}

Emanuela Lacana, Ph.D.
Product Quality Team Lead
Division of Therapeutic Proteins
Office of Biotechnology Products
Office of Pharmaceutical Science
Center for Drug Evaluation and Research

Reference ID: 3425847
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Ford, Elizabeth

From: Ford, Elizabeth
Sent: Friday, December 13, 2013 5:02 PM
To: Brad Glasscock (BGlasscock@bmrn.com); Marjorie Tano (MTano@bmrn.com)
Cc: Ford, Elizabeth
Subject: BLA 125460/Vimizim/PI, PMR, PMC Comments

Dear Brad and Marjorie, 
 

Please review the attached document and comments regarding labeling changes and postmarketing requirements 
and commitments.  These comments and revisions have been reviewed and cleared to the level of Cross 
Discipline Team Leader.  
 

We have reviewed your responses, dated November 4, 2013, to the proposed post‐marketing requirements. We 
agree with initiating a disease‐based registry to collect long‐term safety and efficacy data on Morquio A patients 
who are treated with Vimizim, and acknowledge the operational challenges associated with continuing separate 
clinical trials for this rare patient population. However, we believe that longitudinal data collected from patients 
who participated in the placebo‐controlled trial (i.e., MOR‐004) and subsequently transitioned to the extension 
trial (i.e., MOR‐005) are essential for elucidating long‐term safety, immunogenicity and efficacy of Vimizim. The 
importance of evaluating long‐term data on these patients was also emphasized by the Committee members 
who participated in the Endocrinologic and Metabolic Drugs Advisory Committee meeting on November 19, 
2013.  
 
You have stated in your responses that all patients currently participating in the Vimizim clinical trial program 
will be invited to participate in the Morquio A registry and that you will endeavor to enroll as many MOR‐005 
patients into the registry as possible.  It may be possible to conduct MOR‐005 as a sub‐trial under the Morquio A 
Registry, provided you collect prospective data on each enrolled patient for a minimum of 5 years, and analyze 
and summarize the MOR‐005 data separately from the remaining registry data to fulfill the PMR requirement. 
This approach would allow assessments to occur at the local sites and reduce patient travel burden, while 
capturing information necessary to address the safety concerns and evaluate clinical outcome data.  We believe 
that the pediatric trial MOR‐007 should also remain under a separate protocol, as a sub‐trial under the Morquio 
A Registry.  
 
Based on the Late Cycle meeting, Advisory Committee meeting and internal discussions, we have revised the 
PMRs to as follows: 
 
PMR 1:    Evaluate the long‐term safety of Vimizim in patients enrolled in the Morquio A Registry for a 

period of ten years, including but not limited to the occurrence of serious hypersensitivity 
reactions, anaphylaxis, and changes in antibody status (i.e., detection and titers of binding and 
neutralizing antibodies, and detection of IgE antibodies).  Pregnancy exposure data, including 
maternal, neonatal and infant outcomes, will also be collected and analyzed.  In addition, 
assessment of clinical outcomes (e.g., anthropometric measures, progression of skeletal 
deformities, frequency and time to orthopedic surgeries) will be performed. All safety, 
immunogenicity, and clinical outcome assessments will be conducted at least every 6 months.   

 
Final Protocol Submission:   09/30/2014 
Interim Trial Report Submission:   09/30/2019 
Trial Completion:   09/30/2024 
Final Report Submission:   03/31/2025 
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PMR 2: 

 

 
 

PMR 3:  Evaluate the safety and efficacy of a prophylactic immune tolerance regimen in a cohort of 
Morquio A syndrome patients treated with Vimizim who are at high risk of developing persistent 
neutralizing antibodies. This immune tolerance regimen will be implemented before or 
concomitant with the onset of Vimizim therapy.   

 
 

   
 

Final Protocol Submission:   09/30/2016 
Trial Completion:   03/31/2020 
Final Report Submission:   09/30/2020 

 
 

PMR 4: 
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From: Ford, Elizabeth
To: Marjorie Tano (MTano@bmrn.com)
Cc: Ford, Elizabeth
Subject: BLA 125460 Labeling Comments
Date: Wednesday, November 27, 2013 10:32:45 AM
Attachments: BLA 125460 Labeling FDA comments 11-27-2013.doc

Dear Marjorie,

Please find enclosed FDA’s comments for the package insert (PI).   We request that you
review this version of the PI, and respond by December 3, 2013.   

 

Sincerely,

Elizabeth A.S. Ford, RN
Senior Regulatory Health Project Manager
Division of Gastroenterology and Inborn Errors Products
Office of Drug Evaluation III
CDER/FDA
(301) 796-0193

THIS DOCUMENT IS INTENDED ONLY FOR THE USE OF THE PARTY TO WHOM IT IS
ADDRESSED AND MAY CONTAIN INFORMATION THAT IS PRIVILEGED, CONFIDENTIAL, AND
PROTECTED FROM DISCLOSURE UNDER APPLICABLE LAW.

If you are not the addressee, or a person authorized to deliver this document to the
addressee, you are hereby notified that any review, disclosure, dissemination, copying, or
other action based on the content of this communication is not authorized.  If you have
received this document in error, please notify us immediately by telephone at (301) 796-
1218.  Thank you.
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DEPARTMENT OF HEALTH AND HUMAN SERVICES 

Food and Drug Administration
Silver Spring MD  20993

BLA 125460/0
INFORMATION REQUEST

BioMarin Pharmaceutical Inc.
Attention: Marjorie Tano
Associate Director, Regulatory Affairs
105 Digital Drive
Novato, CA 94949

Dear Ms. Tano:

Please refer to your biologics license application (BLA) dated March 29, 2013, received March 
29, 2013, submitted under section 351 of the Public Health Service Act for elosulfase alfa.

We have reviewed the Quality Microbiology sections of your application and have determined 
that the following information is necessary to take a complete action on your application:

1. Report QC-1214-M showed that endotoxin standard added to formulated bulk drug 

substance was not consistently detected by the rabbit pyrogen test. To better understand 

the relationship between low endotoxin recovery and pyrogenicity, the study comparing 

the rabbit pyrogen test and LAL test results should be repeated. The study should include 

formulated bulk drug substance spiked with 20 EU/ml and 100 EU/ml endotoxin. The 

time points and controls should be the same as for the previous studies. The  

 test reports should be provided along with the BioMarin study report. Please 

provide time frames for study completion and data submission. This study may be 

completed as a post-marketing commitment (PMC).

2. Please provide the following rabbit pyrogen test reports from  

Reference ID: 3412409
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If you have any questions, please contact the Regulatory Project Manager, Elizabeth Ford, at 
(301) 796-0193.

Sincerely,

{See appended electronic signature page}

Brian K. Strongin, R.Ph., M.B.A.
Chief, Project Management Staff
Division of Gastroenterology and Inborn Errors 
Products
Office of Drug Evaluation III
Center for Drug Evaluation and Research
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not be performed at the site for release of drug product in the United States. Potential 
paths forward include delaying the assay transfer for specific activity to Shanbally 
until the aforementioned issues are resolved.

We are providing these comments to you before completing our review of your 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.  

If you have any questions, call Lyndsay Hennessey, Regulatory Project Manager, at (240) 402-
3746.

Sincerely,

{See appended electronic signature page}

Amy Rosenberg, M.D.
Director
Division of Therapeutic Proteins
Office of Biotechnology Products
Office of Pharmaceutical Science
Center for Drug Evaluation and Research
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We request a prompt written response to the items enumerated above in order to continue our 
evaluation of your BLA.  Review of the remaining sections of your application is continuing.

If you have any questions, please contact the Regulatory Project Manager, Elizabeth Ford, at 
(301) 796-0193.

Sincerely,

{See appended electronic signature page}

Brian K. Strongin, R.Ph., M.B.A.
Chief, Project Management Staff
Division of Gastroenterology and Inborn Errors Products
Office of Drug Evaluation III
Center for Drug Evaluation and Research
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DEPARTMENT OF HEALTH AND HUMAN SERVICES  

 

 
 
 
 

 Food and Drug Administration 
Silver Spring  MD  20993 

 
BLA 125460/0 
 

LABELING PMR/PMC DISCUSSION COMMENTS 
  
BioMarin Pharmaceutical Inc. 
Attention:  Marjorie Tano 
Associate Director, Regulatory Affairs 
105 Digital Drive 
Novato, CA 94949 
 
 
Dear Ms. Tano: 
 
Please refer to your Biologics License Application (BLA) dated March 29, 2013, received March 
29, 2013, submitted under section 351 of the Public Health Service Act for elosulfase alfa. 
 
We also refer to our May 28, 2013, letter in which we notified you of our target date of October 
28, 2013 for communicating labeling changes and/or postmarketing requirements/commitments 
in accordance with the “PDUFA REAUTHORIZATION PERFORMANCE GOALS AND 
PROCEDURES – FISCAL YEARS 2008 THROUGH 2012.” 
 
On June 10, 2013, we received your June 7, 2013 proposed labeling submission to this 
application, and have proposed revisions that are included as an enclosure.  These revisions have 
been reviewed and cleared to the level of Cross Discipline Team Leader.  We request that you 
resubmit labeling (Microsoft Word format) by November 4, 2013.  The resubmitted labeling will 
be used for further labeling discussions.   
 
We are proposing postmarketing requirements (PMRs) and postmarketing commitments (PMCs) 
for BLA 125460/0, below.  Please review these PMRs/PMCs and provide your response by 
November 4, 2013.  With your response, provide milestone dates as requested (PMR 3 and 
PMCs 1-9) or your concurrence with the dates proposed by FDA (PMRs 1-2 and 4-7).  The 
proposed PMRs have been reviewed and cleared to the level of Office Director. 
 
Postmarketing Requirements 
 
PMR 1:   

Reference ID: 3397634
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PMR 4: Develop and validate an assay to determine the titer of anti-elosulfase alfa 
neutralizing antibodies that inhibit binding to the mannose-6-phosphate receptor.   
A summary of the validation exercise including supporting data, a summary of the 
development data showing assay suitability for parameters not assessed in the 
validation exercise, and the assay SOP will be provided to the FDA.  This assay 
will be used to assess anti-elosulfase alfa neutralizing antibody titers in patient 
samples obtained in PMRs 1  

 
Final Report Submission:  03/31/2015 

 
PMR 5: Analyze anti-elosulfase alfa neutralizing antibody titers in patient samples 

obtained in the completed MOR-004 trial. 
 

Final Report Submission:  03/31/2016 
 
PMR 6: Develop and validate an IgE assay suitable for detection of anti-elosulfase IgE in 

the presence of high titers of IgG. This assay will be used to assess for the 
presence of elosulfase alfa-specific IgE antibodies in patient samples obtained in 
PMRs 1

 
Final Report Submission:  03/31/2015 

 
PMR 7: Analyze elosulfase alfa-specific IgE antibody titers in patient samples obtained in 

the completed MOR-004 trial. 
 

Final Report Submission:  03/31/2016 
 
 
Postmarketing Commitments 
 
PMC 1:   Develop  and implement a potency assay that measures the Km and kcat of 

elosulfase alfa formulated bulk drug substance (FBDS) and drug product (DP) 
using a physiologically relevant substrate. 

 
Final Protocol Submission:  MM/DD/YYYY 
Study Completion:  MM/DD/YYYY 
Final Report Submission:  MM/DD/YYYY 

 
PMC 2: Revise the RP-HPLC test method used for elosulfase alfa FBDS and DP release 

and stability testing in order to improve baseline resolution between  
-peak. The revised specification together with the validation report will 

be submitted to your BLA in accordance with 21 CFR 601.12. 
 

Final Protocol Submission:  MM/DD/YYYY 
Study Completion:  MM/DD/YYYY 
Final Report Submission:  MM/DD/YYYY 
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PMC 3: Demonstrate that SEC-HPLC is able to measure the true aggregate content, using 

an orthogonal test method and testing in a side by side analysis samples of 
Vimizim that have been subjected to forced degradation conditions. 

 
Final Protocol Submission:  MM/DD/YYYY 
Study Completion:  MM/DD/YYYY 
Final Report Submission:  MM/DD/YYYY 

 
PMC 4: Include parallel line analysis as an additional system suitability criterion for the 

cellular uptake assay. 
 

Final Protocol Submission:  MM/DD/YYYY 
Study Completion:  MM/DD/YYYY 
Final Report Submission:  MM/DD/YYYY 

 
PMC 5: Include quantitative system suitability criteria for retention time, number of peaks 

and relative peak heights in the peptide map assay. 
 

Final Protocol Submission:  MM/DD/YYYY 
Study Completion:  MM/DD/YYYY 
Final Report Submission:  MM/DD/YYYY 

 
PMC 6: Add cellular uptake as a release assay for DP and establish an appropriate 

acceptance criterion when a statistically significant number of DP lots is tested. 
 

Final Protocol Submission:  MM/DD/YYYY 
Study Completion:  MM/DD/YYYY 
Final Report Submission:  MM/DD/YYYY 

 
PMC 7:  Conduct studies to understand the mechanism of low endotoxin recovery in the 

FBDS and DP. Modify the endotoxin release test accordingly as new information 
on low endotoxin recovery becomes available.  

 
Final Protocol Submission:  MM/DD/YYYY 
Study Completion:  MM/DD/YYYY 
Final Report Submission:  MM/DD/YYYY 

 
PMC 8: Provide summary data and the associated reports for the endotoxin recovery 

studies performed under protocols QC-1209-M and QC-1224-M.  
   
Study Completion:  MM/DD/YYYY 
Final Report Submission:  MM/DD/YYYY 
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PMC 9: Provide results from protocol PVP-101037 (intermediate hold time validation 
study) to be executed during the 2014 manufacturing campaign. 
   
Study Completion:  MM/DD/YYYY 
Final Report Submission:  MM/DD/YYYY 

 
 
If you have any questions, call me, at (301) 796-0193. 

 
Sincerely, 
 
{See appended electronic signature page} 
 
Elizabeth A.S. Ford, R.N. 
Senior Regulatory Health Project Manager 
Division of Gastroenterology and Inborn Errors 
Products 
Office of Drug Evaluation III 
Center for Drug Evaluation and Research 

 
ENCLOSURE: Revised Draft Labeling 
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DEPARTMENT OF HEALTH AND HUMAN SERVICES 

Food and Drug Administration
Silver Spring MD  20993

BLA 125460/0
INFORMATION REQUEST

BioMarin Pharmaceutical Inc.
Attention: Marjorie Tano
Associate Director, Regulatory Affairs
105 Digital Drive
Novato, CA 94949

Dear Ms. Tano:

Please refer to your biologics license application (BLA) dated March 29, 2013, received March 29, 
2013, submitted under section 351 of the Public Health Service Act for elosulfase alfa.

We are reviewing your application and have determined that the following information is necessary 
to take a complete action on your application:

1. Using data obtained from the MOR-004 trial, provide the following analyses by treatment 
group (elosulfase alfa 2 mg/kg QW, elosulfase alfa 2 mg/kg QOW, and placebo). Include 
both tabular and graphical presentations, and provide correlation analyses.
• Change in the 6MWT from baseline to week 24 by baseline FVC % predicted 
• Change in the 6MWT from baseline to week 24 by baseline FEV1 % predicted
• Change in the 6MWT from baseline to week 24 by baseline MVV % predicted
Specify the reference standards used to calculate the % predicted value for each pulmonary 
function test.

2. Based on the pulmonary function test results, determine whether each patient has restrictive 
and/or obstructive lung disease. Specify the method used to determine this clinical status. 
Provide a subgroup analysis by treatment group that evaluates change in the 6MWT from 
baseline to week 24 by type of lung disease (none, restrictive, obstructive, combined
restrictive and obstructive disease). 

3. We held a teleconference with the European Medicines Agency on October 16, 2013. The 
EMA informed us that additional clinical data were requested, which may strengthen the 
evidence to support clinical benefit of elosulfase alfa in Morquio A patients. Provide the 
same information to your pending BLA, as was submitted to the EMA in response to their 
request for additional clinical data.

4. Please submit the clinical and analysis datasets which were the basis for the 
September 27, 2013 submission (eCTD sequence 0017).

Reference ID: 3392560
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We request a prompt written response to the items enumerated above in order to continue our 
evaluation of your BLA.  Review of the remaining sections of your application is continuing.

If you have any questions, please contact the Regulatory Project Manager, Elizabeth Ford, at 
(301) 796-0193.

Sincerely,

{See appended electronic signature page}

Brian K. Strongin, R.Ph., M.B.A.
Chief, Project Management Staff
Division of Gastroenterology and Inborn Errors Products
Office of Drug Evaluation III
Center for Drug Evaluation and Research

Reference ID: 3392560
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DEPARTMENT OF HEALTH AND HUMAN SERVICES 

Food and Drug Administration
Silver Spring MD  20993

BLA 125460/0
INFORMATION REQUEST

BioMarin Pharmaceutical, Inc.
Attention: Marjorie Tano
Associate Director, Regulatory Affairs
105 Digital Drive
Novato, CA 94949

Dear Ms. Tano:

Please refer to your biologics license application (BLA) dated March 29, 2013, received March 
29, 2013, submitted under section 351 of the Public Health Service Act for BMN110 (elosulfase 
alfa).

We have reviewed the Quality section of your application and have determined that the 
following information is necessary to take a complete action on your application:

You revised several acceptance criteria for FBDS and DP; however, you did not update your 
specifications tables. Please provide updated versions of Table 3.2.S.4.1.1 Specification and 
Tests for Release of FBDS and Table 3.2.P.5.1.1 Drug Product Test Methods and Specifications.

We request a written response to the item above by October 16, 2013 in order to continue our 
evaluation of your BLA. Review of the remaining sections of your application is continuing.

If you have any questions, please contact me at (240) 402-3746.

Sincerely,

{See appended electronic signature page}

Lyndsay Hennessey
Quality Regulatory Project Manager
Office of Biotechnology Products
Office of Pharmaceutical Science
Center for Drug Evaluation and Research
Lyndsay.Hennessey@fda.hhs.gov
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We request a written response to the item above by October 16, 2013 in order to continue our 
evaluation of your BLA.  Review of the remaining sections of your application is continuing. 
 
If you have any questions, please contact me at (240) 402-3746. 

 
 

Sincerely, 
 

{See appended electronic signature page} 
 

Lyndsay Hennessey 
Quality Regulatory Project Manager 
Office of Biotechnology Products 
Office of Pharmaceutical Science 
Center for Drug Evaluation and Research 
Lyndsay.Hennessey@fda.hhs.gov 
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DEPARTMENT OF HEALTH AND HUMAN SERVICES 

Food and Drug Administration
Silver Spring MD  20993

BLA 125460/0
INFORMATION REQUEST

BioMarin Pharmaceutical Inc.
Attention: Marjorie Tano
Associate Director, Regulatory Affairs
105 Digital Drive
Novato, CA 94949

Dear Ms. Tano:

Please refer to your biologics license application (BLA) dated March 29, 2013, received March 29, 
2013, submitted under section 351 of the Public Health Service Act for elosulfase alfa.

We are reviewing your application and have determined that the following information is necessary 
to take a complete action on your application:

QUALITY MICROBIOLOGY

1.  for in-process intermediates were validated using two commercial scale batches 
based on biochemical stability; however, no evidence of microbial control was provided.

Submit data from three successful product  runs at 
manufacturing scale. Include bioburden and endotoxin levels before and after the maximum 
allowed . Provide established bioburden and endotoxin limits for  

If these data are not available, submit a protocol for a study to demonstrate microbial control 
at the start and end of the established  for all in-process intermediates.

CLINICAL

2. During the Midcycle Communication Meeting held on July 31, 2013, we discussed the 
possibility of obtaining additional endurance test results (i.e. six-minute walk test and three-
minute stair climb) from all patients currently receiving the proposed dosing regimen, 
elosulfase alfa 2 mg/kg once per week, in Trial MOR005 so that we can better understand the 
long-term clinical benefit of elosulfase alfa.  You stated during the teleconference that 
additional long-term data may be available from the September data cut, and that you would 
inform the Agency regarding the possibility of providing these data after evaluation.   Please 
inform us whether these additional long-term data from Trial MOR 005 could be provided to 
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the Agency during this review cycle.  If possible, provide endurance test and immunogenicity 
results for any patient who has received elosulfase alfa 2 mg/kg once per week for 48 weeks 
or more.

CONTAINER LABEL and CARTON LABELING

3. Revise the presentation of the proprietary name to title case (i.e., from ‘VIMIZIM’ to 
‘Vimizim’) and revise the  color on the left side of the letter ‘V’ to the color of the 
other letters to improve the readability of the proprietary name.  See recommended 
format provided under item 5 below.

4. Revise the dosage form  to “injection” to comply with the 
United States Pharmacopeia 8/1/13-11/30/13, USP 36/NF 31, General Chapter, Injection 
<1>, Nomenclature and Definitions. Relocate the dosage form to appear after the active 
ingredient and just outside of the parenthesis.  See recommended format below.

Vimizim 
(elosulfase alfa) 

Injection 
5 mg/5 mL
1 mg/mL

for Infusion

5. Ensure the presentation of the active ingredient (elosulfase alfa) and the dosage form
(injection) have a prominence that is at least ½ the size of the proprietary name taking
into account all pertinent factors, including typography, layout, contrast, and other 
printing features per CFR 201.10(g)(2).

6. Increase the prominence of the total drug statement (5 mg/5 mL) so that it is more 
prominent than the strength statement (1 mg/mL).

7. Revise the statement  to read 
“Usual dosage:  see package insert.”

CONTAINER LABEL

8. Remove the  from around the manufacturer’s name and relocate the 
manufacturer’s name to the bottom of the principal display panel. Ensure that this 
information is less prominent than the proprietary, established names, and strength.

9. If space permits, relocate the statement “For single use only” to the principal display panel 
and follow it with the statement “Discard unused portions.”

10. Please indicate how the label is affixed to the vial and where the visual area of inspection 
is located per 21 CFR 610.60 (e).
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CAP and OVERSEAL 

11. Please comment on if there is any text on the ferrule and cap overseal. A revised USP 
standard will go into effect on December 1, 2013. We refer you to the following 
address: 
http://www.usp.org/sites/default/files/usp_pdf/EN/USPNF/genChapter1Labeling.pdf

We request a prompt written response to the items enumerated above in order to continue our 
evaluation of your BLA.  Review of the remaining sections of your application is continuing.

If you have any questions, please contact the Regulatory Project Manager, Elizabeth Ford, at 
(301) 796-0193.

Sincerely,

{See appended electronic signature page}

Brian K. Strongin, R.Ph., M.B.A.
Chief, Project Management Staff
Division of Gastroenterology and Inborn Errors Products
Office of Drug Evaluation III
Center for Drug Evaluation and Research
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INFORMATION REQUEST 
 

 
BioMarin Pharmaceutical Inc. 
Attention: Marjorie Tano 
Associate Director, Regulatory Affairs 
105 Digital Drive 
Novato, CA 94949 
 
 
Dear Ms. Tano: 
 
Please refer to your biologics license application (BLA) dated March 29, 2013, received March 29, 
2013, submitted under section 351 of the Public Health Service Act for elosulfase alfa. 
 
We are reviewing the Non-clinical sections of your application and have determined that the 
following information is necessary to take a complete action on your application: 
 
Upon review of your pre-/post-natal developmental study in rats (study # BMN 110-12-013), we 
noted an increased incidence of pup mortality and the detection of elosulfase alfa in milk from the 
nursing mothers. Provide information to clarify whether the increase in pup mortality was due to in 
utero exposure to drug or the oral exposure to drug in milk. 
 
We request a prompt written response to the items enumerated above in order to continue our 
evaluation of your BLA.  Review of the remaining sections of your application is continuing. 
 
If you have any questions, please contact the Regulatory Project Manager, Elizabeth Ford, at 
(301) 796-0193. 
 
 

Sincerely, 
 

{See appended electronic signature page} 
 

Brian K. Strongin, R.Ph., M.B.A. 
Chief, Project Management Staff 
Division of Gastroenterology and Inborn Errors Products 
Office of Drug Evaluation III 
Center for Drug Evaluation and Research 
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INFORMATION REQUEST 
 

 
BioMarin Pharmaceutical, Inc. 
Attention: Marjorie Tano 
Associate Director, Regulatory Affairs 
105 Digital Drive 
Novato, CA 94949 
 
 
Dear Ms. Tano: 
 
Please refer to your biologics license application (BLA) dated March 29, 2013, received March 
29, 2013, submitted under section 351 of the Public Health Service Act for BMN110 (elosulfase 
alfa). 
 
We have reviewed the Quality section of your application and have determined that the 
following information is necessary to take a complete action on your application: 
 
In your BLA submission, you propose acceptance criteria for the CEX-HPLC peaks relative to 
the corresponding peaks in the reference material. We noted that the %CV for these 
measurements is high and the results are too variable to establish relevant limits. To address this 
issue, we recommend that you revise your acceptance criteria and establish appropriate limits for 
Peaks 1-6 in terms of percentage of the total peak area and not relative to the reference material.  
 
Alternatively, provide a justification as to why it would be more appropriate to report the results 
in percentages of relative peak areas to the corresponding peaks in the reference material. 
 
We request a written response by the end of September at the latest to the item above in order to 
continue our evaluation of your BLA.  Review of the remaining sections of your application is 
continuing. 
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If you have any questions, please contact me at (240) 402-3746. 

 
 

Sincerely, 
 

{See appended electronic signature page} 
 

Lyndsay Hennessey 
Quality Regulatory Project Manager 
Office of Biotechnology Products 
Office of Pharmaceutical Science 
Center for Drug Evaluation and Research 
Lyndsay.Hennessey@fda.hhs.gov 
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INFORMATION REQUEST 
 

 
BioMarin Pharmaceutical Inc. 
Attention: Marjorie Tano 
Associate Director, Regulatory Affairs 
105 Digital Drive 
Novato, CA 94949 
 
 
Dear Ms. Tano: 
 
Please refer to your biologics license application (BLA) dated March 29, 2013, received March 
29, 2013, submitted under section 351 of the Public Health Service Act for BMN110 (elosulfase 
alfa). 
 
We have reviewed the Quality section of your application and have determined that the 
following information is necessary to take a complete action on your application: 
 
In the validation report for the GALNS Specific IgE in Human Serum by RIA (DocNo PS-1334-
VP1) assay you mention that you used a GALNS specific human IgE-positive control during 
assay validation.  However, you did not include any additional information about this control in 
your submission.  At a minimum, please provide the following information to better understand 
its performance during assay validation: 
 
• Was the control sample obtained from plasma or serum? 
• Was the positive control made from samples that were: 

o obtained at different times from the same patient and/or obtained from individual samples 
from different patients? 

o obtained from patient(s) who had anaphylactic responses to BMN110? 
• Did the positive control contain anti-BMN110 IgG?  If so, what was the IgG titer of the 

positive control? 
• Was the positive control used to determine assay sensitivity? 
 
 
We request a written response to the items enumerated above by September 6, 2013 in order to 
continue our evaluation of your BLA. Review of the other sections of your application is 
continuing. 
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If you have any questions, please contact me at (240) 402-3746. 

 
 

Sincerely, 
 

{See appended electronic signature page} 
 

Lyndsay Hennessey 
Quality Regulatory Project Manager 
Office of Biotechnology Products 
Office of Pharmaceutical Science 
Center for Drug Evaluation and Research 
Lyndsay.Hennessey@fda.hhs.gov 
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INFORMATION REQUEST 
 

 
BioMarin Pharmaceutical Inc. 
Attention: Marjorie Tano 
Associate Director, Regulatory Affairs 
105 Digital Drive 
Novato, CA 94949 
 
 
Dear Ms. Tano: 
 
Please refer to your biologics license application (BLA) dated March 29, 2013, received March 
29, 2013, submitted under section 351 of the Public Health Service Act for elosulfase alfa. 
 
We are reviewing the Clinical Pharmacology, Clinical, and Immunogenicity sections of your 
application and have determined that the following information is necessary to take a complete 
action on your application: 
 
Clinical Pharmacology 
   

1. Elosulfase alfa clearance (CL) appears to be lower in Asians than in Whites, and the 
majority (12 of 15) of non-White patients in the PK dataset are Asians.  Therefore, we 
request that you replicate the analyses presented in Figures 2.7.2.2.1.1.1, 2.7.2.2.1.1.2, 
and 2.7.2.2.1.1.3 (see pages 16, 17 and 18 in Summary of Clinical Pharmacology) using 
Asians instead of non-Whites to explore the differences in CL values between Asians and 
Whites at Weeks 0 and 22.  Present the results in both scatter plots and box-and-whisker 
plots.    

 
Clinical 
   

2. During review of hypersensitivity reactions identified by the Angioedema SMQ and 
Anaphylactic Reaction SMQ (Integrated Summary of Safety Patient Listings 1.19.2 and 
1.19.3), there were several cases that appeared potentially to meet the NIAID/FAAN 
2006 criteria for anaphylaxis (Sampson H et al., 2006).  Provide case narratives for all 
patients listed in the ISS Patient Listings 1.19.2 and 1.19.3.   Case narratives should 
include the following information: 
• Premedication(s) given prior to the event 
• Specify whether the event occurred during or after infusion. If the event occurred 

after infusion, specify the number of hours after infusion the event occurred. 
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BioMarin Pharmaceutical Inc. 
Attention: Marjorie Tano 
Associate Director, Regulatory Affairs 
105 Digital Drive 
Novato, CA 94949 
 
 
Dear Ms. Tano: 
 
Please refer to your Biologic License Application (BLA) submitted under section 351(a) of the 
Public Health Service Act for Vimizim (elosulfase alfa). 
 
We also refer to the teleconference between representatives of your firm and the FDA on July 
31, 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, call me, at (301) 796-0193. 
 

Sincerely, 
 
{See appended electronic signature page} 
 
Elizabeth A.S. Ford, R.N. 
Senior Regulatory Health Project Manager 
Division of Gastroenterology and Inborn Errors 
Products 
Office of Drug Evaluation III 
Center for Drug Evaluation and Research 

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

MID-CYCLE COMMUNICATION 
 
 

Meeting Date and Time: July 31, 2013, 12:30-1:30 PM 
 
Application Number: BLA 125460 
Product Name: Vimizim (elosulfase alfa) 
Indication: Mucopolysaccharidosis IV type A (Morquio A syndrome, 
 MPS IVA). 
Sponsor/Applicant Name:  BioMarin Pharmaceutical Inc. 
 
Meeting Chair: Jessica Lee, M.D. 
Meeting Recorder: Elizabeth Ford, R.N. 
 
FDA ATTENDEES 
Office of Drug Evaluation III 
Julie Beitz, M.D., Director 
 
Division of Gastroenterology and Inborn Errors Products 
Donna Griebel, M.D., Director 
Andrew Mulberg, M.D., Deputy Director 
Jessica Lee, M.D., Clinical Team Leader 
Tamara Johnson, M.D., Clinical Reviewer 
Elizabeth Ford, R.N., Senior Regulatory Health Project Manager 
 
Office of Biotechnology Products/Division of Therapeutic Proteins 
Susan Kirshner, Ph.D., Review Chief 
Emanuela Lacana, Ph.D., Associate Lab Chief, Laboratory of Chemistry 
Cristina Ausin, Ph.D., Staff Fellow 
Richard Ledwidge, Ph.D., Chemist 
Jinhai Wang, M.D., Medical Officer 
 
Office of Compliance/Biotech Manufacturing Assessment Branch 
Patricia Hughes, Ph.D., Team Leader, Microbiology 
Colleen Thomas, Ph.D., Microbiologist 
 
Office of Translational Sciences 
Office of Clinical Pharmacology/Division of Clinical Pharmacology 3 
Christine Hon, PharmD., Clinical Pharmacology Reviewer 
Yow-Ming Wang, Ph.D., Biologics Team Leader 
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Office of Biostatistics/Division of Biometrics III 
Behrang Vali, M.S., Statistics Reviewer 
Stephen Wilson, Dr. P.H., Director 
 
Office of Surveillance and Epidemiology 
Phong Do, PharmD, Regulatory Health Project Manager 
 
Office of Executive Programs 
Division of Advisory Committee and Consultant Management 
Karen Abraham-Burrell, PharmD, CDR, United States Public Health Service 
 
EASTERN RESEARCH GROUP 
SoHyun Kim, Independent Assessor 
 
APPLICANT ATTENDEES 
Kris Antonsen, Senior Director, Process Development 
Robert Baffi, Executive Vice President, Technical Operations 
Art Blum, Vice President, Regulatory Affairs 
Brian Chipman, Associate Director, Quality Assurance Validation 
Dan DiPrimeo, Director, Statistical Programming 
Wolfgang Dummer, Vice President, Clinical Sciences 
Pamela Farmer, Senior Medical Director, Pharmacovigilance 
Henry Fuchs, Executive Vice President, Chief Medical Officer 
Brad Glasscock, Senior Director, Regulatory Affairs 
Christine Haller, Senior Medical Director, Clinical Sciences 
Chito Hernandez, Vice President, Biometrics 
Scott Jordan, Director, Contract Manufacturing 
Laurel Konkol, Director, Regulatory Affairs 
James Nickas, Executive Director, Pharmacovigilance 
Chuck O’Neill, Vice President, Pharmacological Sciences 
Yulan Qi, Senior Scientist 1, Pharmacokinetics 
Becky Schweighardt, Principal Scientist, Immunogenicity Assessment 
Peter Slasor, Director, Biostatistics  
Victoria Sluzky, Group Vice President, Quality and Process Development 
Gary Taniguchi, Senior Director, Bioanalytical Sciences 
Marjorie Tano, Associate Director, Regulatory Affairs 
Loc Vo, Senior Scientist 2, Quality Control 
 
 
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 
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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  

Product Quality Microbiology: Product Quality Microbiology review issues were 
included in the July 10, 2013 information request letter.  The proposed response date of 
August 9, 2013 is acceptable.  Additional information requests may be sent after the 
response has been reviewed.   

 
Product Quality: We remind you that your response to the review issue communicated 
in the filing letter is still pending.  

 
Clinical Pharmacology: We have reviewed the pharmacokinetic data from Study MOR-
004 in your BLA submission.  The data showed that elosulfase alfa clearance (CL) was 
inversely correlated with age and body weight at Week 0, but the trend was not observed 
at Week 22.  The clinical significance of age and weight effects on elosulfase alfa 
pharmacokinetics (PK) at Week 22 remains to be further evaluated.  We remind you that 
your response to item #4 of the July 10, 2013 information request is needed to complete 
our evaluation of the impact of immunogenicity and intrinsic factors on elosulfase alfa 
PK.   
 
Based on our review, elosulfase alfa CL appears to be lower in Asians than in Whites at 
Weeks 0 and 22, and non-Whites have less improvement in 6MWT compared to Whites.  
These results may be related to the literature finding of a higher incidence of severe 
genetic defects (large structural rearrangements) in Japanese than in Whites1 and, 
therefore, we are concerned that genotype may have an impact on elosulfase alfa PK and 
efficacy.  As such, the proposed dosage may not be appropriate for non-Whites or 
patients with certain genotypes.  Further assessment of the associations of genotype with 
elosuslfase alfa PK, efficacy, and safety is needed.  Conceivably, such evaluations could 
be done based on the data collected in MOR-004 with additional genotyping data in 
patients who continue onto Study MOR-005.  Alternatively, it could be done in future 
PMR/PMC studies. 

 
Clinical:   Efficacy.  Upon review of the efficacy data, we are concerned about the small 
treatment effect seen in the six-minute walk test and its clinical meaningfulness, as well 
as the lack of clinically or statistically significant change in the three-minute stair climb 
results.  Further, long-term durability of treatment effect and impact of persistent anti-
drug antibodies on efficacy are not clear.  Additional data are needed to support the long-
term durability of treatment effect, since the treatment benefit seems to decline after 36 
months.   
 
1. FDA stated that additional data point on endurance testing (i.e., six-minute walk test 

and three-minute stair climb) from all patients currently receiving the proposed dose 
                                                           
1 Tomatsu S, Fukuda S, Cooper A, et. al. Mucopolysaccharidosis IVA: Structural Gene Alterations Identified by 
Southern Blot Analysis and Identification of Racial Differences. Hum Genet 1995;95:376-81. 
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(2 mg/kg/week) in Part 2 of Trial MOR005 may help demonstrate long-term 
durability of clinical benefit.  FDA inquired whether BioMarin thought this additional 
data point is feasible to obtain during the current application review timeline (goal 
date of November 1, 2013 to allow adequate time for review).   
 
BioMarin stated that it is not feasible to amend the protocol at this time in order to 
obtain a new interim 6-month assessment and provide the information by November 
1, 2013.  However, BioMarin agreed to provide the number of patients that could be 
added to long-term efficacy data from the September 2013 data cutoff for Trial 
MOR005.   
 
BioMarin pointed out that after completion of the randomized controlled trial 
(MOR004), patients were permitted to have orthopedic surgery, which could impact 
the efficacy analysis of the extension trial (MOR005) due to missing assessments.  

 
2. Because almost all patients developed high titers of anti-drug antibodies, it is difficult 

to assess the impact of antibodies on efficacy.   FDA stated that BioMarin may be 
asked to evaluate whether patients should undergo tolerance induction.  

 
Clinical:  Anaphylaxis, Hypersensitivity, and Infusion Associated Reactions.    
1. Upon review of the adverse events identified as hypersensitivity per the Angioedema 

SMQ and Anaphylactic Reaction SMQ, there were several cases that appeared 
potentially to meet the NIAID/FAAN 2006 criteria for anaphylaxis (Sampson H et 
al., 2006).  We are concerned that more cases of anaphylaxis are present than were 
reported in the application.  In order to correctly assess the incidence of anaphylaxis, 
additional case narratives are required for review.   

 
2. Because the term  is considered ambiguous due to the wide range 

of clinical events it encompasses, the term will no longer be included in product 
labeling.  Refer to the new draft guidance, “Guidance for Industry: Immunogenicity 
Assessment for Therapeutic Protein Products”, which does not recommend using the 
term  to categorize adverse events.2  The adverse events that have 
been described as infusion-associated reactions will be incorporated into the 
appropriate sections of the product labeling.  

 
 
 
3.0  INFORMATION REQUESTS 

 
The following information requests are outstanding: 
1. Filing Communication Letter issued May 28, 2013: Response to Quality review issue 

pending. BioMarin’s proposed response date of August 31, 2013 is acceptable.  
 

                                                           
2 Draft Guidance for Industry:  Immunogenicity Assessment for Therapeutic Protein Products, February 2013.  
http://www fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM338856.pdf 
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treatment of MPS IVA.  FDA will work with BioMarin to reduce unnecessary overlap in 
presentations, and is amenable to reviewing the presentations in a conceptual way approximately 
4 weeks prior to the AC meeting.  
 
FDA stated that any interested party can participate in the open public hearing during the AC 
meeting, but they would need to disclose any potential conflict of interest.  
 
 
6.0 LATE-CYCLE MEETING/OTHER PROJECTED MILESTONES 
 
The proposed date for the late cycle meeting (LCM) is November 12, 2013.  In addition, please 
note the following projected milestone dates: 
 
Labeling, PMR/PMC to Applicant:   October 28, 2013 
Discipline Review Letters:    November 4, 2013 
LCM Background Package:    October 30, 2013 
Advisory Committee Meeting:   November 19, 2013 
PDUFA Goal Date:  February 28, 2014 
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2. In regard to your in-use studies, we have the following comments and request for 

information: 
 

a. 

 
b. 

 
c. 

 
We request a written response by August 24, 2013, or provide a timeline for when the studies 
will be completed for the items enumerated above in order to continue our evaluation of your 
BLA. Review of the remaining sections of your application is continuing. 
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If you have any questions, please contact me at (240) 402-3746. 

 
 

Sincerely, 
 

{See appended electronic signature page} 
 

Lyndsay Hennessey 
Quality Regulatory Project Manager 
Office of Biotechnology Products 
Office of Pharmaceutical Science 
Center for Drug Evaluation and Research 
Lyndsay.Hennessey@fda.hhs.gov 
 
 

Reference ID: 3351637



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

LYNDSAY J HENNESSEY
08/02/2013

Reference ID: 3351637



 
 
DEPARTMENT OF HEALTH AND HUMAN SERVICES  
 

 
 
 
 

 

 Food and Drug Administration 
Silver Spring  MD  20993 

 
 
BLA 125460 

PROPRIETARY NAME REQUEST  
CONDITIONALLY ACCEPTABLE  

 
BioMarin Pharmaceutical Inc. 
105 Digital Drive 
Novato, CA 94949 
 
ATTENTION:  Marjorie Tano 

Associate Director, Regulatory Affairs 
 
Dear Ms. Tano: 
 
Please refer to your Biologics License Application (BLA) dated and received March 29, 2013, 
submitted under section 351 of the Public Health Service Act, for Elosulfase Alfa, 1 mg/mL. 
 
We also refer to your April 29, 2013, correspondence, received April 29, 2013, requesting review of 
your proposed proprietary name, Vimizim.  We have completed our review of the proposed proprietary 
name and have concluded that it is acceptable.  
 
The proposed proprietary name, Vimizim will be re-reviewed 90 days prior to the approval of the BLA. 
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 April 29, 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, call Phong Do, Safety Regulatory Project Manager in the Office of Surveillance 
and Epidemiology, at (301) 796-4795. For any other information regarding this application, contact the 
Office of New Drugs (OND) Regulatory Project Manager, Elizabeth Ford at (301) 796-4795 
. 
 

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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If you have any questions, please contact me at (240) 402-3746. 

 
 

Sincerely, 
 

{See appended electronic signature page} 
 

Lyndsay Hennessey 
Quality Regulatory Project Manager 
Office of Biotechnology Products 
Office of Pharmaceutical Science 
Center for Drug Evaluation and Research 
Lyndsay.Hennessey@fda.hhs.gov 
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PD datasets.  However, we did not find the analysis-ready PK dataset that corresponds to 
your PK analysis results.  We request that you submit one analysis-ready PK dataset 
containing the following information for Study MOR-004.  The dataset should be formatted 
in a way that it can be imported directly for non-compartmental analysis. 

a. Subject ID 
b. Demographic information including age, sex, and race  
c. Treatment arm (i.e., QOW or QW) 
d. Dosing Week (i.e., Week 0/Week 22) and the corresponding body weight  
e. Actual dose of elosulfase alfa that the patient received 
f. Date and time of each dosing events (including but not limited to start and 

completion of elosulfase alfa infusion) and PK sample collection to determine 
elosulfase alfa concentration at Weeks 0 and 22 

g. Elapsed times relative to the start of infusion for each of the dosing events and PK 
sample collection for elosulfase alfa concentration determination during Weeks 0 
and 22 

 
Provide a separate analysis-ready PK/PD dataset, which contains elosulfase alfa PK 
parameters, along with the corresponding PD, efficacy, and safety measurements that were 
analyzed to evaluate the exposure-response relationship of elosulfase alfa described in 
Section 2.7.2 Summary of Clinical Pharmacology Studies.  

 
3. For the non-compartmental analysis, provide information on the time points that were used to 

determine the elimination rate constant, which was used subsequently to calculate the 
elosulfase alfa half-life.  If these time points differed among subjects, provide the specific 
time points that were used for each subject.  
 
According to Table 1 of your proposed product label, elosulfase alfa infusion volumes and 
infusion rates varied according to the patient’s body weight and tolerability, respectively.  
Clarify whether the variable infusion rates were used to determine PK parameter values for 
each subject in the non-compartmental analysis.  If so, provide the specific dosing 
information for each subject as described in item 2, above.  
 

4. In Section 2.7.2 (Summary of Clinical Pharmacology Studies) of Study MOR-004, we noted 
that mean AUC0-t, Cmax, and t1/2 values were greater at Week 22 compared to those at Week 
0.  You indicated that these differences were possibly attributed to the formation of 
neutralizing antibodies capable of interfering with the cellular uptake of elosulfase alfa.  This 
hypothesis suggests that the bioanalytical assay (a ligand binding assay) for determination of 
elosulfase alfa concentration cannot differentiate the Nab-elosulfase alfa complex (i.e., 
complexed elosulfase alfa) from the uncomplexed elosulfase alfa.  In other words, the assay 
measures the total sum of uncomplexed and complexed elosulfase alfa.  Provide supportive 
data to show that, in addition to uncomplexed BMN 110, the ligand binding assay for 
detection of elosulfase alfa in human K3EDTA plasma can also detect the elosulfase alfa-Nab 
complex in plasma. 
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INFORMATION REQUEST 
 

 
BioMarin Pharmaceutical Inc. 
Attention: Marjorie Tano 
Associate Director, Regulatory Affairs 
105 Digital Drive 
Novato, CA 94949 
 
 
Dear Ms. Tano: 
 
Please refer to your biologics license application (BLA) dated March 29, 2013, received March 
29, 2013, submitted under section 351 of the Public Health Service Act for BMN110 (elosulfase 
alfa). 
  
We have reviewed the CMC section of your application and have determined that the following 
information is necessary to take a complete action on your application: 
 
1. Process Characterization and Risk Assessment (PCRA) document 
 
We request a written response by June 11, 2013 to the item enumerated above in order to 
continue our evaluation of your BLA.  If your response to this information request is determined 
to constitute a major amendment, you will be notified of this decision in writing.  Receipt of a 
major amendment during the last 90 days of the review period extends the review period by an 
additional 90 days.  Review of the other sections of your application is continuing. 
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If you have any questions, please contact me, at (240) 402-3746. 

 
 

Sincerely, 
 

{See appended electronic signature page} 
 

Lyndsay Hennessey  
Quality Regulatory Project Manager 
Office of Biotechnology Products 
Office of Pharmaceutical Science 
Center for Drug Evaluation and Research 

 Lyndsay.Hennessey@fda.hhs.gov 
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EXTENSION USER FEE GOAL DATE 

 
 
BioMarin Pharmaceutical Inc. 
Attention: Marjorie Tano 
Associate Director, Regulatory Affairs 
105 Digital Drive 
Novato, CA 94949 
 
 
Dear Ms. Tano: 
 
Please refer to your Biologics License Application (BLA) dated March 29, 2013, received March 
29, 2013, submitted under section 351(a) of the Public Health Service Act for elosulfase alfa. 
 
On May 10, 2013, we received your May 10, 2013 major amendment to this application. 
Therefore, we are extending the goal date by three months to provide time for a full review of the 
submission.  The extended user fee goal date is February 28, 2014. 
 
As per the filing communication dated May 28, 2013, if major deficiencies are not identified 
during our review, we plan to communicate proposed labeling and, if necessary, any 
postmarketing requirement/commitment requests by October 28, 2013. 
 
If you have any questions, call Elizabeth Ford, Regulatory Project Manager, at (301) 796-0193. 
 

Sincerely, 
 
{See appended electronic signature page} 
 
Andrew E. Mulberg, M.D., F.A.A.P. 
Deputy Director 
Division of Gastroenterology and Inborn Errors 
Products 
Office of Drug Evaluation III 
Center for Drug Evaluation and Research 

Reference ID: 3314865



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

ANDREW E MULBERG
05/28/2013

Reference ID: 3314865



 
 
DEPARTMENT OF HEALTH AND HUMAN SERVICES  

 
 
 
 

 

 Food and Drug Administration 
Silver Spring  MD  20993 

 
 
BLA 125460/0  

FILING COMMUNICATION 
 
BioMarin Pharmaceutical Inc. 
Attention: Marjorie Tano 
Associate Director, Regulatory Affairs 
105 Digital Drive 
Novato, CA 94949 
 
 
Dear Ms. Tano: 
 
Please refer to your Biologics License Application (BLA) dated March 29, 2013, received March 
29, 2013, submitted under section 351(a) of the Public Health Service Act for elosulfase alfa. 
 
We also refer to your amendments dated April 25, 2013, April 30, 2013, and May 10, 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 601.2(a), this 
application is considered filed 60 days after the date we received your application.  The review 
classification for this application is Priority.  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 November 29, 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 requirement/commitment requests by October 28, 
2013.   In addition, the planned date for our internal mid-cycle review meeting is July 18, 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. The Division is concerned about the level of evidence to establish the effectiveness of 
your drug product in the target patient population.  Your evidence includes a single 24-
week Phase 3 randomized, placebo-controlled trial (MOR-004), with a supporting 
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15

 
16. Clarify whether release testing and batch release for BMN 110 drug product distributed 

in the U.S. is performed only at the BioMarin site in Novato, CA or if this function may 
also be performed at the BioMarin site located in Ireland. 

 
Pharmacology and Toxicology (non-clinical): 
 

17. Provide justification for not performing evaluations of behavior, locomotor activity, 
sensory functions, and reflex development in the F1 generation in the study entitled “A 
Developmental and Perinatal/Postnatal Reproduction Study of BMN 110 by Intravenous 
Injection in Rats, Including a Postnatal Behavioral/Functional Evaluation”.  These 
parameters are routinely included in pre- and postnatal developmental studies (see ICH 
guidance S5(R2)). 
 

18. Describe the method used for measuring the specific activity of the following lots used in 
the 52-week toxicity study in monkeys: 11428P95, 11541P04, and 11541P73. 

 
Immunogenicity  
 

19. Provide a description of how you qualify the critical reagent  that was used in 
your neutralization assay. The description should include, but not be limited to, 
identification methods and results, molecular weight, storage condition, and whether it is 
a monomer or a dimer. 

 
20. Provide a detailed assay protocol for your IgE assay that includes a description of the 

secondary detecting reagent(s) and positive controls. 
 

21. Provide a detailed justification for why you are unable to develop and validate an assay to 
assess for inhibition of enzymatic activity by anti-BMN110 antibodies. 

 
22. Provide individual patient data for each treatment group in Study MOR004. Include the 

patient identification number and genotype and/or residual enzyme levels.  
 
23. You measured antibodies that interfere with receptor binding at seven time points and 

report the data as positive or negative.  Provide the percent inhibition for individual 
patients who tested positive at each time point for each treatment group in Study 
MOR004. 
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24. Provide anti-drug antibody data for each patient during 25 to 48 weeks of treatment in the 

MOR004/MOR005 study as soon as they are available. 
 
During our preliminary review of your submitted labeling, we have identified the following 
labeling issues: 
 
Highlights 
 

1. Propose an established pharmacologic class (EPC) to be included in the Highlights 
section, and provide a rationale for your proposal.  The EPC should be scientifically valid 
and clinically meaningful (see FDA guidance, “Labeling for Human Prescription Drug 
and Biological Products — Determining Established Pharmacologic Class for Use in the 
Highlights of Prescribing Information”). 
 

2. White space must be present before each major heading in HL. 
 

3. Initial U.S. Approval in HL must be placed immediately beneath the product title, bolded, 
and include the verbatim statement “Initial U.S. Approval:” followed by the 4-digit year.  
Therefore, there must not be a space between the product title and initial U.S. approval 
lines.   
 

4. Under Adverse Reactions, for drug products other than vaccines, the verbatim bolded 
statement must be present: “To report SUSPECTED ADVERSE REACTIONS, contact 
(insert name of manufacturer) at (insert manufacturer’s U.S. phone number) or FDA at 1-
800-FDA-1088 or www.fda.gov/medwatch.”  An email address, fax number, or general 
link to a company’s website does not meet the requirement to have AR reporting contact 
information in HL.  Delete the  inserted into this statement, or provide the 
web address of the direct link to the site.   
 

5. Bolded revision date (i.e., “Revised: MM/YYYY or Month Year”) must be at the end of 
HL.  Change the revision date from MM/2013 to MM/YYYY.   

 
Contents: Table of Contents (TOC) 
 

6. All section headings must be bolded and in UPPER CASE.  
 

Full Prescribing Information (FPI)/Adverse Reactions  
 

7. When clinical trials adverse reactions data is included (typically in the “Clinical Trials 
Experience” subsection of Adverse Reactions), the following verbatim statement or 
appropriate modification should precede the presentation of adverse reactions: 

 
“Because clinical trials are conducted under widely varying conditions, adverse reaction 
rates observed in the clinical trials of a drug cannot be directly compared to rates in the 
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clinical trials of another drug and may not reflect the rates observed in clinical 
practice.” 

 
We request that you resubmit labeling (Microsoft Word format) that addresses these issues by 
June 10, 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).  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 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. 
 
You submitted establishment information that is not required as part of a BLA for specified 
products.  Please refer to the CMC guidance document, Guidance for Chemistry, Manufacturing, 
and Controls Information for a Therapeutic Recombinant DNA-Derived Product or a 
Monoclonal Antibody Product for In-Vivo Use, for the information you should include in your 
application.  We will assess this information during the pre-license inspection of your 
establishment, but not as part of your application.  Its inclusion in the file does not constitute 
approval. 
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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 biological product for this indication has orphan drug designation, you are exempt 
from this requirement. 
 
If you have any questions, call Elizabeth Ford, Regulatory Project Manager, at (301) 796-0193. 
 

Sincerely, 
 
{See appended electronic signature page} 
 
Andrew Mulberg, M.D. 
Deputy Director 
Division of Gastroenterology and Inborn Errors 
Products 
Office of Drug Evaluation III 
Center for Drug Evaluation and Research 
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Ford, Elizabeth

From: Ford, Elizabeth
Sent: Friday, May 03, 2013 5:09 PM
To: Marjorie Tano (MTano@bmrn.com)
Cc: Ford, Elizabeth
Subject: FW: BLA 125460/elosulfase alfa/Discussion points for May 3, 2013 teleconference

Dear Ms. Tano,  
 
Please refer to the Clinical Pharmacology comment listed as item 2 in the attached message, and to today’s 12:30‐1:00 
PM (EDT) teleconference with BioMarin.  As per the discussion, the Clinical Pharmacology team would like to provide the 
following additional information:   
 

There are two places in which results for matrix effect are stated to be pending. 
1.  It is stated that the report is pending for matrix effect in Table 2.7.1.1.1.1.1, on page 6 of the Section 2.7.1, 

Summary of Biopharmaceutic Studies and Associated Analytical Methods.   
2. It is also stated that matrix effect “will be performed in‐study when samples are available” in Table 9, Assay 

Performance Characteristics, on page 17 of the validation report BMN110‐12‐017.   
 
Please provide a date by which this information can be submitted to the BLA.  
 
Sincerely,  
 
Elizabeth A.S. Ford, RN 
Senior Regulatory Health Project Manager 
Division of Gastroenterology and Inborn Errors Products 
Office of Drug Evaluation III 
CDER/FDA 
(301) 796-0193 
 
THIS DOCUMENT IS INTENDED ONLY FOR THE USE OF THE PARTY TO WHOM IT IS ADDRESSED AND MAY CONTAIN INFORMATION THAT 
IS PRIVILEGED, CONFIDENTIAL, AND PROTECTED FROM DISCLOSURE UNDER APPLICABLE LAW. 

If you are not the addressee, or a person authorized to deliver this document to the addressee, you are hereby notified that any review, 
disclosure, dissemination, copying, or other action based on the content of this communication is not authorized.  If you have received this 
document in error, please notify us immediately by telephone at (301) 796-1218.  Thank you. 
 
 
 
 
 
_____________________________________________ 
From: Ford, Elizabeth  
Sent: Thursday, May 02, 2013 2:56 PM 
To: Marjorie Tano (MTano@bmrn.com) 
Cc: Ford, Elizabeth (Elizabeth.Ford@fda.hhs.gov) 
Subject: BLA 125460/elosulfase alfa/Discussion points for May 3, 2013 teleconference 
 
 
Dear Ms. Tano,  
 
Please see the below list of information identified as required for the review of BLA 125460/elosulfase alfa.  This 
information is being provided to you in preparation for the May 3, 2013 teleconference between BioMarin and the 
Division of Gastroenterology and Inborn Errors Products.   
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Clinical Pharmacology 
 

1. Long-term stability data for frozen BMN 110 in human K3EDTA plasma samples beyond the  
  to verify the validity of the pharmacokinetic 

data. 

2. Matrix effect on the BMN 110 in human K3EDTA plasma assay to verify the selectivity and specificity of the 
BMN 110 analytical assay.  

3. Incurred sample reanalysis results to verify the performance of the BMN 110 in human K3EDTA plasma 
assay during study sample analysis.   

 
Quality Microbiology 
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THIS DOCUMENT IS INTENDED ONLY FOR THE USE OF THE PARTY TO WHOM IT IS ADDRESSED AND MAY CONTAIN INFORMATION THAT 
IS PRIVILEGED, CONFIDENTIAL, AND PROTECTED FROM DISCLOSURE UNDER APPLICABLE LAW. 

If you are not the addressee, or a person authorized to deliver this document to the addressee, you are hereby notified that any review, 
disclosure, dissemination, copying, or other action based on the content of this communication is not authorized.  If you have received this 
document in error, please notify us immediately by telephone at (301) 796-1218.  Thank you. 
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Ford, Elizabeth

From: Laurel Konkol <LKonkol@bmrn.com>
Sent: Tuesday, May 07, 2013 10:40 PM
To: Ford, Elizabeth
Subject: Progress report following May 3 2013 teleconference with BioMarin

Dear Elizabeth, 
  
We appreciate the feedback received from the Agency on May 3rd with respect to items that are needed to enable 
review of the application. To this end, we have been diligently pursuing all items with the intent of submission of the 
majority of the items on May 10, 2013.  At this time we’d like to ensure our plan to address the requests focused on the 
Quality section is adequate pending review of the submission. We are open to discussing any or all of these items should 
there be any questions. Clinical Pharmacology items 1, 2, and 3 will be submitted on May 10. Regarding the Quality 
items, our plan to provide the information is summarized below: 
  
  
To be provided by May 10, 2013 

  
 

  
 

  
 

 
 

 Summary of Rabbit Pyrogen Test Results for a BMN 110 drug product lot (testing performed on May 9, 2013) – 
Item 11 
(A final report will be available within 2 working days) 

 Updated DMF Letter of Authorization ‐ Item 12 
  

 

 

 
 
   

  
BioMarin would like to ask the Agency to confirm that by providing the items listed above by May 10, 2013 and 
performing the additional container closure integrity test studies as described above,  that the Agency will find the 
application suitable for acceptance.  We look forward to working with you on this BLA. 
  
Thank you very much,  
  
Laurel Konkol 
415 506 6597 
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This message is intended only for the confidential use of the intended recipient(s). If you have received this communication in error, please notify the 
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Ford, Elizabeth

From: Ford, Elizabeth
Sent: Thursday, May 02, 2013 2:56 PM
To: Marjorie Tano (MTano@bmrn.com)
Cc: Ford, Elizabeth (Elizabeth.Ford@fda.hhs.gov)
Subject: BLA 125460/elosulfase alfa/Discussion points for May 3, 2013 teleconference

Dear Ms. Tano,  
 
Please see the below list of information identified as required for the review of BLA 125460/elosulfase alfa.  This 
information is being provided to you in preparation for the May 3, 2013 teleconference between BioMarin and the 
Division of Gastroenterology and Inborn Errors Products.   
 
Clinical Pharmacology 
 

1. Long-term stability data for frozen BMN 110 in human K3EDTA plasma samples beyond the  
  verify the validity of the pharmacokinetic 

data. 

2. Matrix effect on the BMN 110 in human K3EDTA plasma assay to verify the selectivity and specificity of the 
BMN 110 analytical assay.  

3. Incurred sample reanalysis results to verify the performance of the BMN 110 in human K3EDTA plasma 
assay during study sample analysis.   

 
Quality Microbiology 
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11. Rabbit pyrogen test data as required in 21CFR610.13(b) was not provided for BMN110 drug product. The 
rabbit pyrogen test should be performed at least once to demonstrate that the drug product does not contain 

 

 
12. The Letter of Authorization for West DMF  does not reference the most recent update to the DMF. 

Please provide an updated letter that references the 2012 update to the DMF. 

 
Sincerely,  
 
Elizabeth A.S. Ford, RN 
Senior Regulatory Health Project Manager 
Division of Gastroenterology and Inborn Errors Products 
Office of Drug Evaluation III 
CDER/FDA 
(301) 796-0193 
 
THIS DOCUMENT IS INTENDED ONLY FOR THE USE OF THE PARTY TO WHOM IT IS ADDRESSED AND MAY CONTAIN INFORMATION THAT 
IS PRIVILEGED, CONFIDENTIAL, AND PROTECTED FROM DISCLOSURE UNDER APPLICABLE LAW. 

If you are not the addressee, or a person authorized to deliver this document to the addressee, you are hereby notified that any review, 
disclosure, dissemination, copying, or other action based on the content of this communication is not authorized.  If you have received this 
document in error, please notify us immediately by telephone at (301) 796-1218.  Thank you. 
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Ford, Elizabeth

From: Ford, Elizabeth
Sent: Wednesday, April 24, 2013 10:37 PM
To: Marjorie Tano (MTano@bmrn.com)
Cc: Ford, Elizabeth (Elizabeth.Ford@fda.hhs.gov)
Subject: BLA 125460/elosulfase alfa

Importance: High

Dear Marjorie,  
 
In reference to BLA 125460, submitted on March 29, 2013, the Reviewer's Guide 0000 in Section 1.2 states that the drug 
substance manufacturing campaign at the  will begin early April 2013 and continue through the 
end of October 2013.  Provide a more detailed production schedule which lists specific manufacturing activities for the 
May through July timeframe. We request a written response to the item outlined above by May 2, 2013.   
 
Please submit your proprietary name review as per the Guidance for Industry Contents of a Complete Submission for the 
Evaluation of Proprietary Names.  As noted in the guidance, the proprietary name review should be submitted as a 
separate submission (or cover letter if provided on the same day as the BLA submission).  Provide a separate cover letter 
requesting the proprietary name review.  The proprietary name review should include all labels and labeling, including 
carton and container, or reference the submission date in the cover letter for the name request.   
 
Your FDA form 356h does not include an IND cross reference number.  If you wish to cross-reference an IND number as 
part of the review of this BLA, update this section of FDA form 356h.   
 
 
Sincerely, 
 
Elizabeth A.S. Ford, RN 
Senior Regulatory Health Project Manager 
Division of Gastroenterology and Inborn Errors Products 
Office of Drug Evaluation III 
CDER/FDA 
(301) 796-0193 
 
THIS DOCUMENT IS INTENDED ONLY FOR THE USE OF THE PARTY TO WHOM IT IS ADDRESSED AND MAY CONTAIN INFORMATION THAT 
IS PRIVILEGED, CONFIDENTIAL, AND PROTECTED FROM DISCLOSURE UNDER APPLICABLE LAW. 

If you are not the addressee, or a person authorized to deliver this document to the addressee, you are hereby notified that any review, 
disclosure, dissemination, copying, or other action based on the content of this communication is not authorized.  If you have received this 
document in error, please notify us immediately by telephone at (301) 796-1218.  Thank you. 
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DEPARTMENT OF HEALTH AND HUMAN SERVICES  

 

 
 
 
 

 

 Food and Drug Administration 
Silver Spring  MD  20993 

 
 
BLA 125460/0 

BLA ACKNOWLEDGEMENT 
 
BioMarin Pharmaceutical Inc. 
Attention: Marjorie Tano 
Associate Director, Regulatory Affairs 
105 Digital Drive 
Novato, CA 94949 
 
 
Dear Ms. Tano: 
 
We have received your Biologics License Application (BLA) submitted under section 351(a) of 
the Public Health Service Act (PHS Act) for the following: 
 
Name of Biological Product: elosulfase alfa 
 
Date of Application: March 29, 2013 
 
Date of Receipt: March 29, 2013 
 
Our Secondary Tracking Number (STN): BLA 125460/0 
 
Proposed Use: Mucopolysaccharidosis type IVA (MPS IVA; Morquio A 

syndrome) 
 
 
If you have not already done so, promptly submit the content of labeling [21 CFR 601.14(b)] in 
structured product labeling (SPL) format as described at 
http://www.fda.gov/oc/datacouncil/spl.html.  Failure to submit the content of labeling in SPL 
format may result in a refusal-to-file action.  The content of labeling must conform to the format 
and content requirements of 21 CFR 201.56-57. 
 
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 BLA Submission Tracking 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: 

Reference ID: 3293819



BLA 125460/0  
Page 2  
 
 

 
Food and Drug Administration  
Center for Drug Evaluation and Research  
Division of Gastroenterology and Inborn Errors 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. 
 
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, call me, at (301) 796-0193. 
 

Sincerely, 
 
{See appended electronic signature page} 
 
Elizabeth A.S. Ford, R.N. 
Senior Regulatory Health Project Manager 
Division of Gastroenterology and Inborn Errors 
Products 
Office of Drug Evaluation III 
Center for Drug Evaluation and Research 
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LATE-CYCLE COMMUNICATION 
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DEPARTMENT OF HEALTH AND HUMAN SERVICES  

 

 
 
 
 

 Food and Drug Administration 
Silver Spring  MD  20993 

 
 

 

BLA 125460/0 
LATE-CYCLE MEETING MINUTES 

BioMarin Pharmaceutical Inc. 
Attention: Marjorie Tano 
Associate Director, Regulatory Affairs 
105 Digital Drive 
Novato, CA 94949 
 
 
Dear Ms. Tano: 
 
Please refer to your Biologic License Application (BLA) submitted under the Public Health 
Service Act for Vimizim (elosulfase alfa). 
 
We also refer to the Late-Cycle Meeting (LCM) between representatives of your firm and the 
FDA on November 12, 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, call Elizabeth Ford, Regulatory Project Manager at (301) 796-0193. 
 

Sincerely, 
 
{See appended electronic signature page} 
 
Jessica J. Lee, M.D. 
Medical Officer Team Leader 
Division of Gastroenterology and Inborn Errors 
Products 
Office of Drug Evaluation III 
Center for Drug Evaluation and Research 

Enclosure: 
  Late Cycle Meeting Minutes 

Reference ID: 3412377



 
 

 
 

FOOD AND DRUG ADMINISTRATION 
CENTER FOR DRUG EVALUATION AND RESEARCH 
 
 

MEMORANDUM OF LATE-CYCLE MEETING MINUTES 
 

Meeting Date and Time: November 12, 2013, 10:00-11:30 AM 
Meeting Location: White Oak Building 22, Room 1315 
 
Application Number: BLA 125460 
Product Name: Vimizim (elosulfase alfa) 
Sponsor/Applicant Name: BioMarin 
 
Meeting Chair: Jessica Lee, M.D. 
Meeting Recorder: Elizabeth Ford, R.N.  
 
FDA ATTENDEES 
Office of Drug Evaluation III 
Julie Beitz, M.D., Director 
Maria Walsh, R.N., M.S., Associate Director for Regulatory Affairs 
 
Division of Gastroenterology and Inborn Errors Products 
Donna Griebel, M.D., Director 
Andrew Mulberg, M.D., Deputy Director 
Jessica Lee, M.D., Clinical Team Leader 
Tamara Johnson, M.D., Clinical Reviewer 
Elizabeth Ford, R.N., Senior Regulatory Health Project Manager 
David Joseph, Ph.D., Nonclinical Team Leader 
Fang Cai, Ph.D., Nonclinical Reviewer 
 
Office of Biotechnology Products/Division of Therapeutic Proteins 
Susan Kirshner, Ph.D., Review Chief 
Emanuela Lacana, Ph.D., Associate Lab Chief, Laboratory of Chemistry 
Cristina Ausin, Ph.D., Staff Fellow 
 
Office of Compliance/Biotech Manufacturing Assessment Branch 
Patricia Hughes, Ph.D., Team Leader, Microbiology 
Colleen Thomas, Ph.D., Microbiologist 
Candace Gomez-Broughton, Microbiologist 
 
Office of Translational Sciences 
Office of Clinical Pharmacology/Division of Clinical Pharmacology 3 
Christine Hon, PharmD., Clinical Pharmacology Reviewer 
 
Office of Biostatistics/Division of Biometrics III 
Behrang Vali, M.S., Statistics Reviewer 
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Freda Cooner, Acting Team Leader 
 
Office of Surveillance and Epidemiology 
Phong Do, PharmD, Regulatory Health Project Manager 
Carolyn McCloskey, M.D., Physician Epidemiologist 
David Shih, Epidemiology 
Eileen Wu, Team Leader, Pharmacovigilance 
 
Office of Planning and Informatics 
Kim Taylor, Operations Research Analyst 
 
EASTERN RESEARCH GROUP ATTENDEES 
So Hyun Kim, Independent Assessor 
 
APPLICANT ATTENDEES 
Robert Baffi, Executive Vice President, Technical Operations 
Lisa Bell, Vice President, Regulatory Affairs 
Art Blum, Vice President, Regulatory Affairs 
Pamela Farmer, Senior Medical Director, Pharmacovigilance 
Henry Fuchs, Executive Vice President, Chief Medical Officer 
Brad Glasscock, Senior Director, Regulatory Affairs 
Christine Haller, Senior Medical Director, Clinical Sciences 
Laurel Konkol, Director, Regulatory Affairs 
Chuck O’Neill, Vice President, Pharmacological Sciences 
Becky Schweighardt, Principal Scientist, Immunogenicity Assessment 
Peter Slasor, Director, Biostatistics 
Victoria Sluzky, Group Vice President, Quality and Process Development 
Gary Taniguchi, Senior Director, Bioanalytical Sciences 
Marjorie Tano, Associate Director, Regulatory Affairs 
 
  
1.0 BACKGROUND 
 
BLA 125460 was submitted on March 29, 2013 for Vimizim (elosulfase alfa). 
 
Proposed indication(s): Mucopolysaccharidosis type IVA (MPS IVA; Morquio A 
syndrome) 
 
PDUFA goal date: February 28, 2013 
 
FDA issued a Background Package in preparation for this meeting on November 4, 2013.  
 
2.0 DISCUSSION 
 
1. Introductory Comments  
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The late-cycle meeting was intended to share information, identify deficiencies, plan for 
the AC in order to avoid redundancy, and plan the rest of the review.  BioMarin was 
reminded that: the meeting was not intended to focus on the final regulatory decision 
for the application, no new data should be discussed in detail at the late cycle meeting 
(however,  FDA would consider whether new information presented would be adequate 
for review).   

 
2. Discussion of Substantive Review Issues  

 
a) Quality  

i) Comparability between drug product lots filled at  
ii)  to Shanbally 

 
Discussion:  Reference is made to the Quality Discipline Review Letter dated October 
30, 2013.  Regarding the comparability between drug product lots filled at  

 BioMarin proposed a 24-month shelf life and enhanced stability testing program 
with determination of specific activity every 3 months during the second and third 
years of the stability studies (BioMarin handout, Slide 5).  FDA requested that 
BioMarin provide the plan in writing with additional information: distribution plan, 
plans for recall, and updated stability data (17- and 18-month stability pulls for the first 
technical lot).   
 
Regarding the to Shanbally, BioMarin stated that the 
head-to-head study has already been conducted, and they will submit the information 
post-approval (BioMarin handout, slide 7).   
 
b) Clinical 

i) Efficacy Results  
ii) Immunogenicity Results  

 
Discussion:  Regarding the efficacy results, BioMarin agreed to submit the 72-week 
data graphical presentation for the QW-QW patients assessed at 48 weeks of treatment 
(BioMarin handout, slide 11).   
 
Regarding the immunogenicity results, BioMarin was reminded that development of a 
cellular uptake neutralizing antibody assay may still be needed post-approval if results 
from the assay to determine the titer of receptor binding neutralizing antibodies are not 
sufficient to elucidate the impact of anti-drug antibodies on safety and efficacy 
(BioMarin handout slide 14).   

 
3. Discussion of Minor Review Issues  

a) Clinical 
i) We have reviewed the case narratives for all patients identified as having 

hypersensitivity reactions and selected anaphylaxis cases based on the NIAID/FAAN 
2006 criteria for anaphylaxis (Sampson H et al., J Allergy Clin Immunol 
2006;117:391-7).   We have identified two additional cases of anaphylaxis (MOR004-
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6. Postmarketing Requirements/Postmarketing Commitments  
 
Discussion: BioMarin submitted a response to FDA’s October 28, 2013 Labeling 
PMR/PMC Discussion Comments letter.  FDA will review BioMarin’s response.  In 
addition, BioMarin clarified that all ongoing clinical studies would transition into a 10-
year registry study after marketing approval.   
 
Regarding PMC 1, FDA indicated that BioMarin’s proposal would require additional 
discussion and FDA will provide revised language and a rationale for the revision.   

 
7. Major Labeling Issues   
 

Discussion:  BioMarin responded to FDA’s labeling proposals on November 5, 2013.  
FDA will review this proposal.   

 
8. Review Plans   
 

Discussion:  An Advisory Committee Meeting will be convened on November 19, 2013, 
and the review team plans to complete the review in accordance with the PDUFA goal 
date.   

 
9. Wrap-up and Action Items 
 

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.   
 
Please see the action items listed under sections 2a, 2b, 3b, 4b, and 6.  
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DEPARTMENT OF HEALTH AND HUMAN SERVICES 

Food and Drug Administration
Silver Spring MD  20993

BLA 125460/0
LATE CYCLE MEETING 

BACKGROUND PACKAGE

BioMarin Pharmaceutical Inc.
Attention: Marjorie Tano
Associate Director, Regulatory Affairs
105 Digital Drive
Novato, CA 94949

Dear Ms. Tano:

Please refer to your Biologic License Application (BLA) submitted under the Public Health 
Service Act for Vimizim (elosulfase alfa).

We also refer to the Late-Cycle Meeting (LCM) scheduled for November 12, 2013.  
Attached is our background package, including our agenda, for this meeting.

If you have any questions, call Elizabeth Ford, Regulatory Project Manager, at (301) 796-0193.

Sincerely,

{See appended electronic signature page}

Andrew Mulberg, M.D.
Deputy Director
Division of Gastroenterology and Inborn Errors 
Products
Office of Drug Evaluation III
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: November 12, 2013, 10:00-11:30 AM
Meeting Location: White Oak Building 22, Room 1315

Application Number: BLA 125460
Product Name: Vimizim (elosulfase alfa)
Indication: Mucopolysaccharidosis IV type A (Morquio A   syndrome)
Sponsor/Applicant Name: BioMarin

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, 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, 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

In addition to the contents of this background document, please refer to the following Discipline 
Review Letter already provided to you:

Quality-October 30, 2013

2. Substantive Review Issues

The following substantive review issues have been identified to date:

Reference ID: 3401354
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with Vimizim for 72 weeks.  It is not clear whether MPS IVA patients treated with 
Vimizim will experience immune tolerance with continued therapy, and the impact of 
these anti-drug antibodies on long-term efficacy and safety is unknown. Post-
marketing studies will be required to address these concerns.

ADVISORY COMMITTEE MEETING

Date of AC meeting: November 19, 2013

Date AC briefing package sent under separate cover by the Division of Advisory 
Committee and Consultant Management: October 24, 2013

Potential questions and discussion topics for AC Meeting are as follows:

1. Discuss whether a change in 6MWT from baseline to Week 24 adequately evaluates 
treatment benefit in patients with MPS IVA.  

2. Discuss other measures of treatment benefit that could be assessed in patients with MPS 
IVA.

3. Discuss whether the totality of clinical data supports the effectiveness of elosulfase alfa 
for treatment of MPS IVA. 

a. Consider whether the magnitude of treatment difference observed in the 6MWT 
and 3MSCT represent a clinically meaningful benefit in this patient population. 

b. Discuss whether an exploratory analysis based on baseline walking ability 
provides clinical support that elosulfase alfa treatment might be more effective in 
patients with more limitations in mobility. 

4. Discuss whether the application raises concerns about safety findings in MPS IVA 
patients, taking into consideration the incidence of neutralizing antibodies and 
anaphylaxis. 

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   

REMS OR OTHER RISK MANAGEMENT ACTIONS

No issues related to risk management have been identified to date. 
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for the presence of elosulfase alfa-specific IgE antibodies in patient 
samples obtained in PMRs   

Final Report Submission: 03/31/2015

PMR 7: Analyze elosulfase alfa-specific IgE antibody titers in patient samples 
obtained in the completed MOR-004 trial.

Final Report Submission: 03/31/2016

Postmarketing Commitments

PMC 1:  Develop  and implement a potency assay that measures the Km and kcat of 
elosulfase alfa formulated bulk drug substance (FBDS) and drug product 
(DP) using a physiologically relevant substrate.

Final Protocol Submission: MM/DD/YYYY
Study Completion: MM/DD/YYYY
Final Report Submission: MM/DD/YYYY

PMC 2: Revise the RP-HPLC test method used for elosulfase alfa FBDS and DP 
release and stability testing in order to improve baseline resolution 
between peak. The revised specification together with 
the validation report will be submitted to your BLA in accordance with 21 
CFR 601.12.

Final Protocol Submission: MM/DD/YYYY
Study Completion: MM/DD/YYYY
Final Report Submission: MM/DD/YYYY

PMC 3: Demonstrate that SEC-HPLC is able to measure the true aggregate 
content, using an orthogonal test method and testing in a side by side 
analysis samples of Vimizim that have been subjected to forced 
degradation conditions.

Final Protocol Submission: MM/DD/YYYY
Study Completion: MM/DD/YYYY
Final Report Submission: MM/DD/YYYY

PMC 4: Include parallel line analysis as an additional system suitability criterion 
for the cellular uptake assay.

Final Protocol Submission: MM/DD/YYYY
Study Completion: MM/DD/YYYY
Final Report Submission: MM/DD/YYYY

Reference ID: 3401354
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