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EXECUTIVE SUMMARY 
 
The carton and container labels for ELELYSO (taliglucerase alfa for injection) submitted 
on December 8, 2009 were reviewed and found to comply with most of the following 
regulations:  21 CFR 201.1 through 21 CFR 201.25; 21 CFR 201.50 through 21 CFR 
201.57, 21 CFR 200.100 and United States Pharmacopoeia, 5/1/12-7/31/12, USP 35/NF 
30.  Labels submitted on December 23, 2010 were not reviewed in this review cycle.  The 
proprietary name, was replaced with the approved proprietary name, ELEYSO.  
Labeling deficiencies were identified for the labels submitted on December 8, 2009 and 
February 10, 2012. The labels are acceptable with the agreement to remove two 
references to overfill on the carton labels and to revise the established name to include 
the dosage form.   

 
 
Background: 
 
ELELYSO (taliglucerase alfa for injection) is a New Drug Application (NDA) indicated 
for long-term enzyme replacement therapy for patients with a confirmed diagnosis of 
Gaucher disease that results in one or more of the following conditions:  anemia, 
thrombocytopenia, bone disease, hepatomegaly or splenomegaly.   
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Labels Reviewed: 
ELELYSO (taliglucerase alfa for injection)  
 200 Unit Container and Carton Label  
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III. Conclusions 

The following comments are provided for the labels submitted December 8, 2009 
with the approved proprietary name, ELELYSO.  The revised submission dated 
December 23, 2010 includes two sets of labels.  Each set has a unique color 
scheme, marketing information, placement of required label statements. It appears 
that clarification is required to determine which commercial label the applicant 
would like to propose for review.  The Proprietary name does not include a 
trademark or a registered trademark symbol.   
 
Revised labels were submitted on January 23, 2012 and February 10, 2012. Two 
recommendations regarding the description of the dosage from were not provided 
to the applicant.  In addition, the applicant revised the presentation of the 
established name to exclude the dosage form.  The revised labels submitted on 
February 10, 2012 are acceptable with the agreement to revise the labels 1) if the 
product is not scheduled for immediate marketing or 2) with the next scheduled 
printing using the recommendations below: 
 
Comments to address the labels submitted February 10, 2012.     
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NDC number 
 

ELELYSO 
(taliglucerase alfa for injection) 

 
200 units 

 
For intravenous infusion only 

 
         
 

_______________________ 
Kimberly Rains, Pharm.D 
Regulatory Project Manager 

     CDER/OPS/OBS 
 
Comment/Concurrence:  
 
 
 
 
                                                         ______________________________ 
Richard Ledwidge, Ph.D.   Emanuela Lacana, Ph.D. 
Product Reviewer    Team Leader 
Division of Therapeutic Proteins  Division of Therapeutic Proteins 
CDER/OPS/OBP/    CDER/OPS/OBP 
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PMR/PMC Development Template 
 
This template should be completed by the PMR/PMC Development Coordinator and included for each 
PMR/PMC in the Action Package. 

 
NDA/BLA # 
Product Name: 

NDA 22458/Elelyso 

 
PMR/PMC Description: 

 
PMC #1: To provide a detailed analysis of the taliglucerase alfa safety 
and effectiveness for 36 months obtained in the clinical development 
program compared with data available for the same length of treatment 
for other approved ERT for Gaucher disease. 
 

 
PMR/PMC Schedule Milestones: Final Protocol Submission:   
 Study/Trial Completion:   
 Final Report Submission:  May 2014 
 Other:         
 

1. During application review, explain why this issue is appropriate for a PMR/PMC instead of a 
pre-approval requirement.  Check type below and describe. 

 Unmet need 
 Life-threatening condition  
 Long-term data needed 
 Only feasible to conduct post-approval 
 Prior clinical experience indicates safety  
 Small subpopulation affected 
 Theoretical concern 
 Other 

 
The study is a long-term extension study and the goal of the PMC is to evaluate the longer-term 
efficacy of taliglucerase compared to other approved ERTs (i.e., velaglucerase and imiglucerase).  
Therefore, this study cannot be completed prior to approval.   

 

2. Describe the particular review issue and the goal of the study/clinical trial.  If the study/clinical trial is 
a FDAAA PMR, describe the risk.  If the FDAAA PMR is created post-approval, describe the “new 
safety information.” 
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3. If the study/clinical trial is a PMR, check the applicable regulation. 
If not a PMR, skip to 4. 

- Which regulation? 
 Accelerated Approval (subpart H/E) 
 Animal Efficacy Rule  
 Pediatric Research Equity Act 
 FDAAA required safety study/clinical trial 

 
- If the PMR is a FDAAA safety study/clinical trial, does it: (check all that apply) 

 Assess a known serious risk related to the use of the drug? 
 Assess signals of serious risk related to the use of the drug? 
 Identify an unexpected serious risk when available data indicate the potential for a serious 
risk? 

 
- If the PMR is a FDAAA safety study/clinical trial, will it be conducted as: 

 Analysis of spontaneous postmarketing adverse events? 
Do not select the above study/clinical trial type if: such an analysis will not be sufficient to 
assess or identify a serious risk 

 
 Analysis using pharmacovigilance system? 
Do not select the above study/clinical trial type if: the new pharmacovigilance system that the 
FDA is required to establish under section 505(k)(3) has not yet been established and is thus 
not sufficient to assess this known serious risk, or has been established but is nevertheless not 
sufficient to assess or identify a serious risk 

 
 Study: all other investigations, such as investigations in humans that are not clinical trials as 
defined below (e.g., observational epidemiologic studies), animal studies, and laboratory 
experiments? 
Do not select the above study type if: a study will not be sufficient to identify or assess a 
serious risk 

 
 Clinical trial: any prospective investigation in which the sponsor or investigator determines 
the method of assigning investigational product or other interventions to one or more human 
subjects? 

4. What type of study or clinical trial is required or agreed upon (describe and check type below)?  If the 
study or trial will be performed in a subpopulation, list here. 

The goal of this study is to evaluate the relative long-term safety and effectiveness of taliglucerase 
alfa compared to other approved enzyme replacement therapies (ERTs).  The safety and 
effectiveness of this product has been demonstrated in treatment-naïve patients in one controlled, 
short-term study (9 months) and one uncontrolled study in patients switched from imiglucerase (an 
approved ERT for Gaucher disease) to taliglucerase.  However, the relative longer-term 
effectiveness of these products has not been established.  The goal of this study is to compare the 
longer-term effectiveness (36 months) of treatment with taliglucerase with published data for other 
approved ERTs.   
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The clinical trial agreed upon is the evaluation of open-label, uncontrolled, long-term extension 
study data on the efficacy and safety of taliglucerase.  These data will be compared to published 
data for other approved ERTs (i.e., velaglucerase and imiglucerase). 

 
Required 

 Observational pharmacoepidemiologic study  
 Registry studies 
 Primary safety study or clinical trial 
 Pharmacogenetic or pharmacogenomic study or clinical trial if required to further assess safety 
 Thorough Q-T clinical trial 
 Nonclinical (animal) safety study (e.g., carcinogenicity, reproductive toxicology) 

Continuation of Question 4 
 

 Nonclinical study (laboratory resistance, receptor affinity, quality study related to safety) 
 Pharmacokinetic studies or clinical trials 
 Drug interaction or bioavailability studies or clinical trials 
 Dosing trials 
 Additional data or analysis required for a previously submitted or expected study/clinical trial  
(provide explanation) 
Interim data from the requested open-label, uncontrolled extension study will be submitted 
after patients has completed 36 months of treatment.  These data will be analyzed and 
compared with published outcome data for other approved ERTs (i.e., velaglucerase and 
imiglucerase) 

 Meta-analysis or pooled analysis of previous studies/clinical trials 
 Immunogenicity as a marker of safety 
 Other (provide explanation) 

      
 

Agreed upon: 

 Quality study without a safety endpoint (e.g., manufacturing, stability) 
 Pharmacoepidemiologic study not related to safe drug use (e.g., natural history of disease, 
background rates of adverse events) 

 Clinical trials primarily designed to further define efficacy (e.g., in another condition, 
different disease severity, or subgroup) that are NOT required under Subpart H/E 

 Dose-response study or clinical trial performed for effectiveness 
 Nonclinical study, not safety-related (specify) 

      
 Other 

      
 
5. Is the PMR/PMC clear, feasible, and appropriate? 

 Does the study/clinical trial meet criteria for PMRs or PMCs? 
 Are the objectives clear from the description of the PMR/PMC? 
 Has the applicant adequately justified the choice of schedule milestone dates? 
 Has the applicant had sufficient time to review the PMRs/PMCs, ask questions, determine 
feasibility, and contribute to the development process? 
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PMR/PMC Development Coordinator: 
 This PMR/PMC has been reviewed for clarity and consistency, and is necessary to further refine 
the safety, efficacy, or optimal use of a drug, or to ensure consistency and reliability of drug 
quality.  

 
_______________________________________ 
(signature line for BLAs) 
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PMR-1 
 

PMR/PMC Development Template 
 
This template should be completed by the PMR/PMC Development Coordinator and included for each 
PMR/PMC in the Action Package. 

 
NDA #/Product Name: NDA22458-ELELYSO 
 
PMR/PMC Description: 

 
PMR#1: To develop a validated, sensitive, and accurate assay for the 
detection of neutralizing antibodies to ELELYSO that is expected to be 
present in the serum at the time of patient sampling. A summary of the 
validation exercise including supporting data, a summary of the 
development data supporting assay suitability for parameters not 
assessed in the validation exercise, and the assay SOP will be provided 
to FDA. 
 

 
PMR/PMC Schedule Milestones: Final Protocol Submission:  SEPT 2012 
 Study/Trial Completion:  MARCH 2013 
 Final Report Submission:  07/31/2013 
 Other:         
 

1. During application review, explain why this issue is appropriate for a PMR/PMC instead of a 
pre-approval requirement.  Check type below and describe. 

 Unmet need 
 Life-threatening condition  
 Long-term data needed 
 Only feasible to conduct post-approval 
 Prior clinical experience indicates safety  
 Small subpopulation affected 
 Theoretical concern 
 Other 
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3. If the study/clinical trial is a PMR, check the applicable regulation. 
If not a PMR, skip to 4. 

- Which regulation? 
 Accelerated Approval (subpart H/E) 
 Animal Efficacy Rule  
 Pediatric Research Equity Act 
 FDAAA required safety study/clinical trial 

 
- If the PMR is a FDAAA safety study/clinical trial, does it: (check all that apply) 

Assess a known serious risk related to the use of the drug? 
 Assess signals of serious risk related to the use of the drug? 
 Identify an unexpected serious risk when available data indicate the potential for a serious 
risk? 

 
- If the PMR is a FDAAA safety study/clinical trial, will it be conducted as: 

 Analysis of spontaneous postmarketing adverse events? 
Do not select the above study/clinical trial type if: such an analysis will not be sufficient to 
assess or identify a serious risk 

 
 Analysis using pharmacovigilance system? 
Do not select the above study/clinical trial type if: the new pharmacovigilance system that the 
FDA is required to establish under section 505(k)(3) has not yet been established and is thus 
not sufficient to assess this known serious risk, or has been established but is nevertheless not 
sufficient to assess or identify a serious risk 

 
 Study: all other investigations, such as investigations in humans that are not clinical trials as 
defined below (e.g., observational epidemiologic studies), animal studies, and laboratory 
experiments? 
Do not select the above study type if: a study will not be sufficient to identify or assess a 
serious risk 

 
 Clinical trial: any prospective investigation in which the sponsor or investigator determines 
the method of assigning investigational product or other interventions to one or more human 
subjects? 

4. What type of study or clinical trial is required or agreed upon (describe and check type below)?  If the 
study or trial will be performed in a subpopulation, list here. 

The purpose of this PMR is to develop the tools for the assessment of neutralizing antibodies 
developed in treated patients’ serum.  Upon development of sensitive, accurate and validated anti-
ELELYSO-specific neutralizing antibody assay (PMR 1) the Sponsor is required to study the 
patient samples archived from clinical studies and submit data to the FDA (PMR 3).  

 
Required 

 Observational pharmacoepidemiologic study  
 Registry studies 
 Primary safety study or clinical trial 
 Pharmacogenetic or pharmacogenomic study or clinical trial if required to further assess safety 
 Thorough Q-T clinical trial 
 Nonclinical (animal) safety study (e.g., carcinogenicity, reproductive toxicology) 
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Continuation of Question 4 
 

 Nonclinical study (laboratory resistance, receptor affinity, quality study related to safety) 
 Pharmacokinetic studies or clinical trials 
 Drug interaction or bioavailability studies or clinical trials 
 Dosing trials 
 Additional data or analysis required for a previously submitted or expected study/clinical trial  
(provide explanation) 
      

 Meta-analysis or pooled analysis of previous studies/clinical trials 
 Immunogenicity as a marker of safety 
 Other (provide explanation) 

      
 

Agreed upon: 

 Quality study without a safety endpoint (e.g., manufacturing, stability) 
 Pharmacoepidemiologic study not related to safe drug use (e.g., natural history of disease, 
background rates of adverse events) 

 Clinical trials primarily designed to further define efficacy (e.g., in another condition, 
different disease severity, or subgroup) that are NOT required under Subpart H/E 

 Dose-response study or clinical trial performed for effectiveness 
 Nonclinical study, not safety-related (specify) 

      
 Other 

To develop validated, sensitive assay for the detection of neutralizing antibodies against 
ELELYSO and to perform immunogenicity assessment on clinical trial samples (PMR 3). 

 
5. Is the PMR/PMC clear, feasible, and appropriate? 

 Does the study/clinical trial meet criteria for PMRs or PMCs? 
 Are the objectives clear from the description of the PMR/PMC? 
 Has the applicant adequately justified the choice of schedule milestone dates? 
 Has the applicant had sufficient time to review the PMRs/PMCs, ask questions, determine 
feasibility, and contribute to the development process? 

 

PMR/PMC Development Coordinator: 
 This PMR/PMC has been reviewed for clarity and consistency, and is necessary to further refine 
the safety, efficacy, or optimal use of a drug, or to ensure consistency and reliability of drug 
quality.  

 
_______________________________________ 
(signature line for BLAs) 
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PMR-2 
 

PMR/PMC Development Template 
 
This template should be completed by the PMR/PMC Development Coordinator and included for each 
PMR/PMC in the Action Package. 

 
NDA #/Product Name: NDA22458-ELELYSO 
 
PMR/PMC Description: 

 
PMR#2: To develop a validated, sensitive, and accurate assay for the 
assessment of cellular uptake inhibition by cell surface mannose 
receptor due to presence of neutralizing antibodies to ELELYSO that is 
expected to be present in the serum at the time of patient sampling. A 
summary of the validation exercise including supporting data, a 
summary of the development data supporting assay suitability for 
parameters not assessed in the validation exercise, and the assay SOP 
will be provided to FDA. 
 

 
PMR/PMC Schedule Milestones: Final Protocol Submission:  DEC 2012 
 Study/Trial Completion:  JUNE 2013 
 Final Report Submission:  10/30/2013 
 Other:         
 

6. During application review, explain why this issue is appropriate for a PMR/PMC instead of a 
pre-approval requirement.  Check type below and describe. 

 Unmet need 
 Life-threatening condition  
 Long-term data needed 
 Only feasible to conduct post-approval 
 Prior clinical experience indicates safety  
 Small subpopulation affected 
 Theoretical concern 
 Other 
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8. If the study/clinical trial is a PMR, check the applicable regulation. 
If not a PMR, skip to 4. 

- Which regulation? 
 Accelerated Approval (subpart H/E) 
 Animal Efficacy Rule  
 Pediatric Research Equity Act 
 FDAAA required safety study/clinical trial 

 
- If the PMR is a FDAAA safety study/clinical trial, does it: (check all that apply) 

Assess a known serious risk related to the use of the drug? 
 Assess signals of serious risk related to the use of the drug? 
 Identify an unexpected serious risk when available data indicate the potential for a serious 
risk? 

 
- If the PMR is a FDAAA safety study/clinical trial, will it be conducted as: 

 Analysis of spontaneous postmarketing adverse events? 
Do not select the above study/clinical trial type if: such an analysis will not be sufficient to 
assess or identify a serious risk 

 
 Analysis using pharmacovigilance system? 
Do not select the above study/clinical trial type if: the new pharmacovigilance system that the 
FDA is required to establish under section 505(k)(3) has not yet been established and is thus 
not sufficient to assess this known serious risk, or has been established but is nevertheless not 
sufficient to assess or identify a serious risk 

 
 Study: all other investigations, such as investigations in humans that are not clinical trials as 
defined below (e.g., observational epidemiologic studies), animal studies, and laboratory 
experiments? 
Do not select the above study type if: a study will not be sufficient to identify or assess a 
serious risk 

 
 Clinical trial: any prospective investigation in which the sponsor or investigator determines 
the method of assigning investigational product or other interventions to one or more human 
subjects? 

9. What type of study or clinical trial is required or agreed upon (describe and check type below)?  If the 
study or trial will be performed in a subpopulation, list here. 

The purpose of this PMR is to develop the tools for the assessment of uptake (internalization of the 
drug by cell) inhibition of the drug by cell surface receptor in to cells in presence of neutralizing 
antibodies developed in treated patients’ serum.  Upon development of sensitive, accurate and 
validated anti-ELELYSO-specific uptake inhibition assay (PMR 2)) the Sponsor is required to 
study the patient samples archived from clinical studies and submit data to the FDA (PMR 3).  

 
Required 

 Observational pharmacoepidemiologic study  
 Registry studies 
 Primary safety study or clinical trial 
 Pharmacogenetic or pharmacogenomic study or clinical trial if required to further assess safety 
 Thorough Q-T clinical trial 
 Nonclinical (animal) safety study (e.g., carcinogenicity, reproductive toxicology) 
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Continuation of Question 4 
 

 Nonclinical study (laboratory resistance, receptor affinity, quality study related to safety) 
 Pharmacokinetic studies or clinical trials 
 Drug interaction or bioavailability studies or clinical trials 
 Dosing trials 
 Additional data or analysis required for a previously submitted or expected study/clinical trial  
(provide explanation) 
      

 Meta-analysis or pooled analysis of previous studies/clinical trials 
 Immunogenicity as a marker of safety 
 Other (provide explanation) 

      
 

Agreed upon: 

 Quality study without a safety endpoint (e.g., manufacturing, stability) 
 Pharmacoepidemiologic study not related to safe drug use (e.g., natural history of disease, 
background rates of adverse events) 

 Clinical trials primarily designed to further define efficacy (e.g., in another condition, 
different disease severity, or subgroup) that are NOT required under Subpart H/E 

 Dose-response study or clinical trial performed for effectiveness 
 Nonclinical study, not safety-related (specify) 

      
 Other 

To develop validated, sensitive assay for the assessment of uptake inhibition or the inhibition of 
internalization of ELELYSO by cell surface mannose receptor due to the presence of 
neutralizing antibodies against ELELYSO and to perform the assessment on clinical trial 
samples. 

 
10. Is the PMR/PMC clear, feasible, and appropriate? 

 Does the study/clinical trial meet criteria for PMRs or PMCs? 
 Are the objectives clear from the description of the PMR/PMC? 
 Has the applicant adequately justified the choice of schedule milestone dates? 
 Has the applicant had sufficient time to review the PMRs/PMCs, ask questions, determine 
feasibility, and contribute to the development process? 

 

PMR/PMC Development Coordinator: 
 This PMR/PMC has been reviewed for clarity and consistency, and is necessary to further refine 
the safety, efficacy, or optimal use of a drug, or to ensure consistency and reliability of drug 
quality.  

 
_______________________________________ 
(signature line for BLAs) 
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PMR-3 
 

PMR/PMC Development Template 
 
This template should be completed by the PMR/PMC Development Coordinator and included for each 
PMR/PMC in the Action Package. 

 
NDA #/Product Name: NDA 22458-ELELYSO 
 
PMR/PMC Description: 

 
PMR#3:  To develop a validated, sensitive, and accurate assay for the 
detection of antibodies to plant sugar in ELELYSO that is expected to 
be present in the serum at the time of patient sampling. A summary of 
the validation exercise including supporting data, a summary of the 
development data supporting assay suitability for parameters not 
assessed in the validation exercise, and the assay SOP will be provided 
to FDA. 
 

 
PMR/PMC Schedule Milestones: Final Protocol Submission:  December 2012 
 Study/Trial Completion:  June 2013 
 Final Report Submission:  10/30/2013 
 Other:         
 

11. During application review, explain why this issue is appropriate for a PMR/PMC instead of a 
pre-approval requirement.  Check type below and describe. 

 Unmet need 
 Life-threatening condition  
 Long-term data needed 
 Only feasible to conduct post-approval 
 Prior clinical experience indicates safety  
 Small subpopulation affected 
 Theoretical concern 
 Other 
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13. If the study/clinical trial is a PMR, check the applicable regulation. 
If not a PMR, skip to 4. 

- Which regulation? 
 Accelerated Approval (subpart H/E) 
 Animal Efficacy Rule  
 Pediatric Research Equity Act 
 FDAAA required safety study/clinical trial 

 
- If the PMR is a FDAAA safety study/clinical trial, does it: (check all that apply) 

Assess a known serious risk related to the use of the drug? 
 Assess signals of serious risk related to the use of the drug? 
 Identify an unexpected serious risk when available data indicate the potential for a serious 
risk? 

 
- If the PMR is a FDAAA safety study/clinical trial, will it be conducted as: 

 Analysis of spontaneous postmarketing adverse events? 
Do not select the above study/clinical trial type if: such an analysis will not be sufficient to 
assess or identify a serious risk 

 
 Analysis using pharmacovigilance system? 
Do not select the above study/clinical trial type if: the new pharmacovigilance system that the 
FDA is required to establish under section 505(k)(3) has not yet been established and is thus 
not sufficient to assess this known serious risk, or has been established but is nevertheless not 
sufficient to assess or identify a serious risk 

 
 Study: all other investigations, such as investigations in humans that are not clinical trials as 
defined below (e.g., observational epidemiologic studies), animal studies, and laboratory 
experiments? 
Do not select the above study type if: a study will not be sufficient to identify or assess a 
serious risk 

 
 Clinical trial: any prospective investigation in which the sponsor or investigator determines 
the method of assigning investigational product or other interventions to one or more human 
subjects? 

14. What type of study or clinical trial is required or agreed upon (describe and check type below)?  If the 
study or trial will be performed in a subpopulation, list here. 

The purpose of this PMR is to assess patient serum samples for the presence of anti sugar 
antibodies using assays developed under this PMR.   

 
Required 

 Observational pharmacoepidemiologic study  
 Registry studies 
 Primary safety study or clinical trial 
 Pharmacogenetic or pharmacogenomic study or clinical trial if required to further assess safety 
 Thorough Q-T clinical trial 
 Nonclinical (animal) safety study (e.g., carcinogenicity, reproductive toxicology) 
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Continuation of Question 4 
 

 Nonclinical study (laboratory resistance, receptor affinity, quality study related to safety) 
 Pharmacokinetic studies or clinical trials 
 Drug interaction or bioavailability studies or clinical trials 
 Dosing trials 
 Additional data or analysis required for a previously submitted or expected study/clinical trial  
(provide explanation) 
      

 Meta-analysis or pooled analysis of previous studies/clinical trials 
 Immunogenicity as a marker of safety 
 Other (provide explanation) 

      
 

Agreed upon: 

 Quality study without a safety endpoint (e.g., manufacturing, stability) 
 Pharmacoepidemiologic study not related to safe drug use (e.g., natural history of disease, 
background rates of adverse events) 

 Clinical trials primarily designed to further define efficacy (e.g., in another condition, 
different disease severity, or subgroup) that are NOT required under Subpart H/E 

 Dose-response study or clinical trial performed for effectiveness 
 Nonclinical study, not safety-related (specify) 

      
 Other 

To develop validated, sensitive assay for the detection of plant sugar-specific antibodies and to 
perform immunogenicity assessment on clinical trial samples. 

 
15. Is the PMR/PMC clear, feasible, and appropriate? 

 Does the study/clinical trial meet criteria for PMRs or PMCs? 
 Are the objectives clear from the description of the PMR/PMC? 
 Has the applicant adequately justified the choice of schedule milestone dates? 
 Has the applicant had sufficient time to review the PMRs/PMCs, ask questions, determine 
feasibility, and contribute to the development process? 

 

PMR/PMC Development Coordinator: 
 This PMR/PMC has been reviewed for clarity and consistency, and is necessary to further refine 
the safety, efficacy, or optimal use of a drug, or to ensure consistency and reliability of drug 
quality.  

 
_______________________________________ 
(signature line for BLAs) 
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PMR-4 

 
PMR/PMC Development Template 

 
This template should be completed by the PMR/PMC Development Coordinator and included for each 
PMR/PMC in the Action Package. 

 
NDA #/Product Name: NDA 22458-ELELYSO 
 
PMR/PMC Description: 

 
PMR#4:  To conduct an assessment of neutralizing ADA response and 
antibodies against plant-specific sugars to ELELYSO with validated 
assays (required under PMR 1, PMR2 and PMR3) capable of 
sensitively detecting neutralizing ADA responses and the plant sugar 
antibodies that are expected to be present at the time of patient 
sampling. The neutralizing ADA response, cellular uptake inhibition 
and plant-sugar antibodies will be evaluated in all archived sampling 
time points available from all patients in Phase 3 trials (PB-06-001, PB-
06-002, PB-06-003, and PB- 06-005). Analysis will evaluate 
immunogenicity rates and individual patient titers to assess the impact 
of neutralizing antibody levels, cellular uptake inhibition, and plant-
sugar antibodies on safety as well as PK, PD, and efficacy of 
taliglucerase. 
 

 
PMR/PMC Schedule Milestones: Final Protocol Submission:  December 2012 
 Study/Trial Completion:  November 2013 
 Final Report Submission:  03/31/2014 
 Other:         
 

16. During application review, explain why this issue is appropriate for a PMR/PMC instead of a 
pre-approval requirement.  Check type below and describe. 

 Unmet need 
 Life-threatening condition  
 Long-term data needed 
 Only feasible to conduct post-approval 
 Prior clinical experience indicates safety  
 Small subpopulation affected 
 Theoretical concern 
 Other 
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18. If the study/clinical trial is a PMR, check the applicable regulation. 
If not a PMR, skip to 4. 

- Which regulation? 
 Accelerated Approval (subpart H/E) 
 Animal Efficacy Rule  
 Pediatric Research Equity Act 
 FDAAA required safety study/clinical trial 

 
- If the PMR is a FDAAA safety study/clinical trial, does it: (check all that apply) 

Assess a known serious risk related to the use of the drug? 
 Assess signals of serious risk related to the use of the drug? 
 Identify an unexpected serious risk when available data indicate the potential for a serious 
risk? 

 
- If the PMR is a FDAAA safety study/clinical trial, will it be conducted as: 

 Analysis of spontaneous postmarketing adverse events? 
Do not select the above study/clinical trial type if: such an analysis will not be sufficient to 
assess or identify a serious risk 

 
 Analysis using pharmacovigilance system? 
Do not select the above study/clinical trial type if: the new pharmacovigilance system that the 
FDA is required to establish under section 505(k)(3) has not yet been established and is thus 
not sufficient to assess this known serious risk, or has been established but is nevertheless not 
sufficient to assess or identify a serious risk 

 
 Study: all other investigations, such as investigations in humans that are not clinical trials as 
defined below (e.g., observational epidemiologic studies), animal studies, and laboratory 
experiments? 
Do not select the above study type if: a study will not be sufficient to identify or assess a 
serious risk 

 
 Clinical trial: any prospective investigation in which the sponsor or investigator determines 
the method of assigning investigational product or other interventions to one or more human 
subjects? 

19. What type of study or clinical trial is required or agreed upon (describe and check type below)?  If the 
study or trial will be performed in a subpopulation, list here. 

The purpose of this PMR is to assess patient serum samples for the presence of neutralizing 
antibodies and anti-plant sugar antibodies using assays developed under PMR1, PMR2 and PMR3.  

 
Required 

 Observational pharmacoepidemiologic study  
 Registry studies 
 Primary safety study or clinical trial 
 Pharmacogenetic or pharmacogenomic study or clinical trial if required to further assess safety 
 Thorough Q-T clinical trial 
 Nonclinical (animal) safety study (e.g., carcinogenicity, reproductive toxicology) 
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Continuation of Question 4 
 

 Nonclinical study (laboratory resistance, receptor affinity, quality study related to safety) 
 Pharmacokinetic studies or clinical trials 
 Drug interaction or bioavailability studies or clinical trials 
 Dosing trials 
 Additional data or analysis required for a previously submitted or expected study/clinical trial  
(provide explanation) 
      

 Meta-analysis or pooled analysis of previous studies/clinical trials 
 Immunogenicity as a marker of safety 
 Other (provide explanation) 

      
 

Agreed upon: 

 Quality study without a safety endpoint (e.g., manufacturing, stability) 
 Pharmacoepidemiologic study not related to safe drug use (e.g., natural history of disease, 
background rates of adverse events) 

 Clinical trials primarily designed to further define efficacy (e.g., in another condition, 
different disease severity, or subgroup) that are NOT required under Subpart H/E 

 Dose-response study or clinical trial performed for effectiveness 
 Nonclinical study, not safety-related (specify) 

      
 Other 

To develop validated, sensitive assay for the detection of neutralizing antibodies and antibodies 
to plant sugar and to perform immunogenicity assessment on clinical trial samples. 

 
20. Is the PMR/PMC clear, feasible, and appropriate? 

 Does the study/clinical trial meet criteria for PMRs or PMCs? 
 Are the objectives clear from the description of the PMR/PMC? 
 Has the applicant adequately justified the choice of schedule milestone dates? 
 Has the applicant had sufficient time to review the PMRs/PMCs, ask questions, determine 
feasibility, and contribute to the development process? 

 

PMR/PMC Development Coordinator: 
 This PMR/PMC has been reviewed for clarity and consistency, and is necessary to further refine 
the safety, efficacy, or optimal use of a drug, or to ensure consistency and reliability of drug 
quality.  

 
_______________________________________ 
(signature line for BLAs) 
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PMR/PMC Development Template 
 
This template should be completed by the PMR/PMC Development Coordinator and included for each 
PMR/PMC in the Action Package. 

 
NDA/BLA # 
Product Name: 

NDA 22458/Elelyso 

 
PMR/PMC Description: 

 
PMC #1: To provide a detailed analysis of the taliglucerase alfa safety 
and effectiveness for 36 months obtained in the clinical development 
program compared with data available for the same length of treatment 
for other approved ERT for Gaucher disease. 
 

 
PMR/PMC Schedule Milestones: Final Protocol Submission:   
 Study/Trial Completion:   
 Final Report Submission:  May 2013 
 Other:         
 

1. During application review, explain why this issue is appropriate for a PMR/PMC instead of a 
pre-approval requirement.  Check type below and describe. 

 Unmet need 
 Life-threatening condition  
 Long-term data needed 
 Only feasible to conduct post-approval 
 Prior clinical experience indicates safety  
 Small subpopulation affected 
 Theoretical concern 
 Other 

 
The study is a long-term extension study and the goal of the PMC is to evaluate the longer-term 
efficacy of taliglucerase compared to other approved ERTs (i.e., velaglucerase and imiglucerase).  
Therefore, this study cannot be completed prior to approval.   

 

2. Describe the particular review issue and the goal of the study/clinical trial.  If the study/clinical trial is 
a FDAAA PMR, describe the risk.  If the FDAAA PMR is created post-approval, describe the “new 
safety information.” 
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3. If the study/clinical trial is a PMR, check the applicable regulation. 
If not a PMR, skip to 4. 

- Which regulation? 
 Accelerated Approval (subpart H/E) 
 Animal Efficacy Rule  
 Pediatric Research Equity Act 
 FDAAA required safety study/clinical trial 

 
- If the PMR is a FDAAA safety study/clinical trial, does it: (check all that apply) 

 Assess a known serious risk related to the use of the drug? 
 Assess signals of serious risk related to the use of the drug? 
 Identify an unexpected serious risk when available data indicate the potential for a serious 
risk? 

 
- If the PMR is a FDAAA safety study/clinical trial, will it be conducted as: 

 Analysis of spontaneous postmarketing adverse events? 
Do not select the above study/clinical trial type if: such an analysis will not be sufficient to 
assess or identify a serious risk 

 
 Analysis using pharmacovigilance system? 
Do not select the above study/clinical trial type if: the new pharmacovigilance system that the 
FDA is required to establish under section 505(k)(3) has not yet been established and is thus 
not sufficient to assess this known serious risk, or has been established but is nevertheless not 
sufficient to assess or identify a serious risk 

 
 Study: all other investigations, such as investigations in humans that are not clinical trials as 
defined below (e.g., observational epidemiologic studies), animal studies, and laboratory 
experiments? 
Do not select the above study type if: a study will not be sufficient to identify or assess a 
serious risk 

 
 Clinical trial: any prospective investigation in which the sponsor or investigator determines 
the method of assigning investigational product or other interventions to one or more human 
subjects? 

4. What type of study or clinical trial is required or agreed upon (describe and check type below)?  If the 
study or trial will be performed in a subpopulation, list here. 

The goal of this study is to evaluate the relative long-term safety and effectiveness of taliglucerase 
alfa compared to other approved enzyme replacement therapies (ERTs).  The safety and 
effectiveness of this product has been demonstrated in treatment-naïve patients in one controlled, 
short-term study (9 months) and one uncontrolled study in patients switched from imiglucerase (an 
approved ERT for Gaucher disease) to taliglucerase.  However, the relative longer-term 
effectiveness of these products has not been established.  The goal of this study is to compare the 
longer-term effectiveness (36 months) of treatment with taliglucerase with published data for other 
approved ERTs.   
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The clinical trial agreed upon is the evaluation of open-label, uncontrolled, long-term extension 
study data on the efficacy and safety of taliglucerase.  These data will be compared to published 
data for other approved ERTs (i.e., velaglucerase and imiglucerase). 

 
Required 

 Observational pharmacoepidemiologic study  
 Registry studies 
 Primary safety study or clinical trial 
 Pharmacogenetic or pharmacogenomic study or clinical trial if required to further assess safety 
 Thorough Q-T clinical trial 
 Nonclinical (animal) safety study (e.g., carcinogenicity, reproductive toxicology) 

Continuation of Question 4 
 

 Nonclinical study (laboratory resistance, receptor affinity, quality study related to safety) 
 Pharmacokinetic studies or clinical trials 
 Drug interaction or bioavailability studies or clinical trials 
 Dosing trials 
 Additional data or analysis required for a previously submitted or expected study/clinical trial  
(provide explanation) 
Interim data from the requested open-label, uncontrolled extension study will be submitted 
after patients has completed 36 months of treatment.  These data will be analyzed and 
compared with published outcome data for other approved ERTs (i.e., velaglucerase and 
imiglucerase) 

 Meta-analysis or pooled analysis of previous studies/clinical trials 
 Immunogenicity as a marker of safety 
 Other (provide explanation) 

      
 

Agreed upon: 

 Quality study without a safety endpoint (e.g., manufacturing, stability) 
 Pharmacoepidemiologic study not related to safe drug use (e.g., natural history of disease, 
background rates of adverse events) 

 Clinical trials primarily designed to further define efficacy (e.g., in another condition, 
different disease severity, or subgroup) that are NOT required under Subpart H/E 

 Dose-response study or clinical trial performed for effectiveness 
 Nonclinical study, not safety-related (specify) 

      
 Other 

      
 
5. Is the PMR/PMC clear, feasible, and appropriate? 

 Does the study/clinical trial meet criteria for PMRs or PMCs? 
 Are the objectives clear from the description of the PMR/PMC? 
 Has the applicant adequately justified the choice of schedule milestone dates? 
 Has the applicant had sufficient time to review the PMRs/PMCs, ask questions, determine 
feasibility, and contribute to the development process? 

 

Reference ID: 3123476



 

PMR/PMC Development Template Last Updated 4/27/2012     Page 4 of 4 

PMR/PMC Development Coordinator: 
 This PMR/PMC has been reviewed for clarity and consistency, and is necessary to further refine 
the safety, efficacy, or optimal use of a drug, or to ensure consistency and reliability of drug 
quality.  

 
_______________________________________ 
(signature line for BLAs) 
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PMR/PMC Development Template 
 
This template should be completed by the PMR/PMC Development Coordinator and included for each 
PMR/PMC in the Action Package. 

 
NDA/BLA # 
Product Name: 

NDA 22458 
ELELYSO (taliglucerase alfa) 

 
PMR/PMC Description: 

PMR#5: To complete the ongoing trial PB-06-005, entitled “A 
Multicenter, Double-blind, Randomized Safety and Efficacy Study of 
Two Dose Levels of Taliglucerase Alfa in Pediatric Subjects with 
Gaucher Disease”.  This study will obtain safety and efficacy data in 
pediatric patients with Gaucher disease.  The trial was initiated in on 
October 2010.   
 

 
PMR/PMC Schedule Milestones: Final Protocol Submission:   
 Study/Trial Completion:  June 2012 
 Final Report Submission:  September 2012 
 Other:         
 

1. During application review, explain why this issue is appropriate for a PMR/PMC instead of a 
pre-approval requirement.  Check type below and describe. 

 Unmet need 
 Life-threatening condition  
 Long-term data needed 
 Only feasible to conduct post-approval 
 Prior clinical experience indicates safety  
 Small subpopulation affected 
 Theoretical concern 
 Other 

 
ELELYSO (taliglucerase alfa) is being developed for the treatment of patients diagnosed with Type 
1 Gaucher disease as long-term enzyme replacement therapy (ERT). Gaucher disease is a lysosomal 
storage disorder caused by a deficiency of the lysosomal enzyme glucocerebrosidase, which results 
in accumulation of the substrate glucocerebroside in macrophages glucosylceramide in tissue 
macrophages, particularly in the liver, spleen, bone marrow, and lungs.  Current available therapy 
for pediatric patients includes recombinant glucocerebrosidase produced in CHO cells (Cerezyme 
[imiglucerase]) or in human cell lines (VPRIV [velaglucerase]). Taliglucerase alfa is produced using 
an alternative plant-based method (carrot cells).   
 
The safety profile of this product has not been established in the pediatric population.  The clinical 
trial data submitted for BLA application consisted almost exclusively of data from adult patients. 
Only a small number of pediatric patients (13 of 121 patients) have been enrolled in clinical trials; 
no pediatric patients have completed trial assessments.  To date, one serious adverse event of 
gastroenteriteris during a taliglucerase alfa infusion has been reported in an 8 year-old boy. 
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2. Describe the particular review issue and the goal of the study/clinical trial.  If the study/clinical trial is 
a FDAAA PMR, describe the risk.  If the FDAAA PMR is created post-approval, describe the “new 
safety information.” 

3. If the study/clinical trial is a PMR, check the applicable regulation. 
If not a PMR, skip to 4. 

- Which regulation? 
 Accelerated Approval (subpart H/E) 
 Animal Efficacy Rule  
 Pediatric Research Equity Act 
 FDAAA required safety study/clinical trial 

 
- If the PMR is a FDAAA safety study/clinical trial, does it: (check all that apply) 

 Assess a known serious risk related to the use of the drug? 
 Assess signals of serious risk related to the use of the drug? 
 Identify an unexpected serious risk when available data indicate the potential for a serious 
risk? 

 
- If the PMR is a FDAAA safety study/clinical trial, will it be conducted as: 

 Analysis of spontaneous postmarketing adverse events? 
Do not select the above study/clinical trial type if: such an analysis will not be sufficient to 
assess or identify a serious risk 

 
 Analysis using pharmacovigilance system? 
Do not select the above study/clinical trial type if: the new pharmacovigilance system that the 
FDA is required to establish under section 505(k)(3) has not yet been established and is thus 
not sufficient to assess this known serious risk, or has been established but is nevertheless not 
sufficient to assess or identify a serious risk 

 

Issue and goal of the study: 
The goal of the pediatric trial is to evaluate the safety and efficacy of taliglucerase alfa in 
treatment-naïve pediatric patients.  Differences in the safety profile for adult and pediatric 
patients have been observed with other ERT products, including differences in types and 
frequencies of adverse events and differences in incidences of immunogenicity.   Allergic reactions, 
including infusion reactions, are common in both pediatric and adult patients treated with ERT.  
However, manifestations of an allergic reaction may differ by age.  For example, labeling for 
Cerezyme (imiglucerase), another ERT product indicated for Gaucher disease, notes that the most 
commonly reported adverse events in the post-marketing database for children (dyspnea, fever, 
nausea, flushing, vomiting, and coughing)  differed from those reported in adolescents and adults 
(headache, pruritis, and rash).  In clinical trials for Fabrazyme (agalsidase beta), an ERT product 
indicated for treatment of Fabry disease, IgG seroconversion in pediatric patients was associated 
with prolonged half-life of Fabrazyme, a phenomenon rarely observed in adult patients.  Thus, 
the clinical experience with other ERT products indicates that safety data for pediatric patients 
cannot be extrapolated from adult safety data.  Completion of the pediatric trial is necessary to 
characterize the safety of taliglucerase alfa in pediatric patients.  
 
Risk :  Life-threatening allergic reactions (anaphylaxis) are a known risk with taliglucerase alfa; 
two cases of anaphylaxis were reported in adult patients in clinical trials.  An additional theoretical 
risk unique to taliglucerase alfa is the development of anti-plant sugar antibodies with subsequent 
development of a severe allergic reaction.    
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 Study: all other investigations, such as investigations in humans that are not clinical trials as 
defined below (e.g., observational epidemiologic studies), animal studies, and laboratory 
experiments? 
Do not select the above study type if: a study will not be sufficient to identify or assess a 
serious risk 

 
 Clinical trial: any prospective investigation in which the sponsor or investigator determines 
the method of assigning investigational product or other interventions to one or more human 
subjects? 

4. What type of study or clinical trial is required or agreed upon (describe and check type below)?  If the 
study or trial will be performed in a subpopulation, list here. 

The applicant is conducting an ongoing 12-month randomized, double-blind, parallel-dose group 
trial(PB-06-005) in pediatric treatment-naïve patients that is scheduled to be completed in June 
2012 Eleven patients ages 2 to 14 years have been enrolled in the trial.  Patients will receive a 
taliglucerase dose of 30 U/kg and 60 U/kg, the same doses evaluated in treatment-naïve adult 
patients in a 9-month clinical trial and its extension study. The applicant has agreed to follow 
pediatric patients in PB-06-005 up to 5 years on treatment.  Safety assessments will include 
assessment of growth and development and assessment of immunogenicity status, including 
development of neutralizing antibodies.  PK and PD data also will be collected in this study. 

 
Required 

 Observational pharmacoepidemiologic study  
 Registry studies 
 Primary safety study or clinical trial 
 Pharmacogenetic or pharmacogenomic study or clinical trial if required to further assess safety 
 Thorough Q-T clinical trial 
 Nonclinical (animal) safety study (e.g., carcinogenicity, reproductive toxicology) 

Continuation of Question 4 
 

 Nonclinical study (laboratory resistance, receptor affinity, quality study related to safety) 
 Pharmacokinetic studies or clinical trials 
 Drug interaction or bioavailability studies or clinical trials 
 Dosing trials 
 Additional data or analysis required for a previously submitted or expected study/clinical trial  
(provide explanation) 
      

 Meta-analysis or pooled analysis of previous studies/clinical trials 
 Immunogenicity as a marker of safety 
 Other (provide explanation) 

      
 

Agreed upon: 

 Quality study without a safety endpoint (e.g., manufacturing, stability) 
 Pharmacoepidemiologic study not related to safe drug use (e.g., natural history of disease, 
background rates of adverse events) 

 Clinical trials primarily designed to further define efficacy (e.g., in another condition, 
different disease severity, or subgroup) that are NOT required under Subpart H/E 

 Dose-response study or clinical trial performed for effectiveness 
 Nonclinical study, not safety-related (specify) 
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 Other 
      

 
5. Is the PMR/PMC clear, feasible, and appropriate? 

 Does the study/clinical trial meet criteria for PMRs or PMCs? 
 Are the objectives clear from the description of the PMR/PMC? 
 Has the applicant adequately justified the choice of schedule milestone dates? 
 Has the applicant had sufficient time to review the PMRs/PMCs, ask questions, determine 
feasibility, and contribute to the development process? 

 

PMR/PMC Development Coordinator: 
 This PMR/PMC has been reviewed for clarity and consistency, and is necessary to further refine 
the safety, efficacy, or optimal use of a drug, or to ensure consistency and reliability of drug 
quality.  

 
_______________________________________ 
(signature line for BLAs) 
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PMR/PMC Development Template 
 
This template should be completed by the PMR/PMC Development Coordinator and included for each 
PMR/PMC in the Action Package. 

 
NDA/BLA # 
Product Name: 

NDA 22458 
ELELYSO (taliglucerase alfa) 

 
PMR/PMC Description: 

PMR#5: To complete the ongoing trial PB-06-005, entitled “A 
Multicenter, Double-blind, Randomized Safety and Efficacy Study of 
Two Dose Levels of Taliglucerase Alfa in Pediatric Subjects with 
Gaucher Disease”.  This study will obtain safety and efficacy data in 
pediatric patients with Gaucher disease.  The trial was initiated in on 
October 2010.   
 

 
PMR/PMC Schedule Milestones: Final Protocol Submission:   
 Study/Trial Completion:  June 2012 
 Final Report Submission:  September 2012 
 Other:         
 

1. During application review, explain why this issue is appropriate for a PMR/PMC instead of a 
pre-approval requirement.  Check type below and describe. 

 Unmet need 
 Life-threatening condition  
 Long-term data needed 
 Only feasible to conduct post-approval 
 Prior clinical experience indicates safety  
 Small subpopulation affected 
 Theoretical concern 
 Other 

 
ELELYSO (taliglucerase alfa) is being developed for the treatment of patients diagnosed with Type 
1 Gaucher disease as long-term enzyme replacement therapy (ERT). Gaucher disease is a lysosomal 
storage disorder caused by a deficiency of the lysosomal enzyme glucocerebrosidase, which results 
in accumulation of the substrate glucocerebroside in macrophages glucosylceramide in tissue 
macrophages, particularly in the liver, spleen, bone marrow, and lungs.  Current available therapy 
for pediatric patients includes recombinant glucocerebrosidase produced in CHO cells (Cerezyme 
[imiglucerase]) or in human cell lines (VPRIV [velaglucerase]). Taliglucerase alfa is produced using 
an alternative plant-based method (carrot cells).   
 
The safety profile of this product has not been established in the pediatric population.  The clinical 
trial data submitted for BLA application consisted almost exclusively of data from adult patients. 
Only a small number of pediatric patients (13 of 121 patients) have been enrolled in clinical trials; 
no pediatric patients have completed trial assessments.  To date, one serious adverse event of 
gastroenteriteris during a taliglucerase alfa infusion has been reported in an 8 year-old boy. 
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2. Describe the particular review issue and the goal of the study/clinical trial.  If the study/clinical trial is 
a FDAAA PMR, describe the risk.  If the FDAAA PMR is created post-approval, describe the “new 
safety information.” 

3. If the study/clinical trial is a PMR, check the applicable regulation. 
If not a PMR, skip to 4. 

- Which regulation? 
 Accelerated Approval (subpart H/E) 
 Animal Efficacy Rule  
 Pediatric Research Equity Act 
 FDAAA required safety study/clinical trial 

 
- If the PMR is a FDAAA safety study/clinical trial, does it: (check all that apply) 

 Assess a known serious risk related to the use of the drug? 
 Assess signals of serious risk related to the use of the drug? 
 Identify an unexpected serious risk when available data indicate the potential for a serious 
risk? 

 
- If the PMR is a FDAAA safety study/clinical trial, will it be conducted as: 

 Analysis of spontaneous postmarketing adverse events? 
Do not select the above study/clinical trial type if: such an analysis will not be sufficient to 
assess or identify a serious risk 

 
 Analysis using pharmacovigilance system? 
Do not select the above study/clinical trial type if: the new pharmacovigilance system that the 
FDA is required to establish under section 505(k)(3) has not yet been established and is thus 
not sufficient to assess this known serious risk, or has been established but is nevertheless not 
sufficient to assess or identify a serious risk 

 

Issue and goal of the study: 
The goal of the pediatric trial is to evaluate the safety and efficacy of taliglucerase alfa in 
treatment-naïve pediatric patients.  Differences in the safety profile for adult and pediatric 
patients have been observed with other ERT products, including differences in types and 
frequencies of adverse events and differences in incidences of immunogenicity.   Allergic reactions, 
including infusion reactions, are common in both pediatric and adult patients treated with ERT.  
However, manifestations of an allergic reaction may differ by age.  For example, labeling for 
Cerezyme (imiglucerase), another ERT product indicated for Gaucher disease, notes that the most 
commonly reported adverse events in the post-marketing database for children (dyspnea, fever, 
nausea, flushing, vomiting, and coughing)  differed from those reported in adolescents and adults 
(headache, pruritis, and rash).  In clinical trials for Fabrazyme (agalsidase beta), an ERT product 
indicated for treatment of Fabry disease, IgG seroconversion in pediatric patients was associated 
with prolonged half-life of Fabrazyme, a phenomenon rarely observed in adult patients.  Thus, 
the clinical experience with other ERT products indicates that safety data for pediatric patients 
cannot be extrapolated from adult safety data.  Completion of the pediatric trial is necessary to 
characterize the safety of taliglucerase alfa in pediatric patients.  
 
Risk :  Life-threatening allergic reactions (anaphylaxis) are a known risk with taliglucerase alfa; 
two cases of anaphylaxis were reported in adult patients in clinical trials.  An additional theoretical 
risk unique to taliglucerase alfa is the development of anti-plant sugar antibodies with subsequent 
development of a severe allergic reaction.    
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 Study: all other investigations, such as investigations in humans that are not clinical trials as 
defined below (e.g., observational epidemiologic studies), animal studies, and laboratory 
experiments? 
Do not select the above study type if: a study will not be sufficient to identify or assess a 
serious risk 

 
 Clinical trial: any prospective investigation in which the sponsor or investigator determines 
the method of assigning investigational product or other interventions to one or more human 
subjects? 

4. What type of study or clinical trial is required or agreed upon (describe and check type below)?  If the 
study or trial will be performed in a subpopulation, list here. 

The applicant is conducting an ongoing 12-month randomized, double-blind, parallel-dose group 
trial(PB-06-005) in pediatric treatment-naïve patients that is scheduled to be completed in June 
2012 Eleven patients ages 2 to 14 years have been enrolled in the trial.  Patients will receive a 
taliglucerase dose of 30 U/kg and 60 U/kg, the same doses evaluated in treatment-naïve adult 
patients in a 9-month clinical trial and its extension study. The applicant has agreed to follow 
pediatric patients in PB-06-005 up to 5 years on treatment.  Safety assessments will include 
assessment of growth and development and assessment of immunogenicity status, including 
development of neutralizing antibodies.  PK and PD data also will be collected in this study. 

 
Required 

 Observational pharmacoepidemiologic study  
 Registry studies 
 Primary safety study or clinical trial 
 Pharmacogenetic or pharmacogenomic study or clinical trial if required to further assess safety 
 Thorough Q-T clinical trial 
 Nonclinical (animal) safety study (e.g., carcinogenicity, reproductive toxicology) 

Continuation of Question 4 
 

 Nonclinical study (laboratory resistance, receptor affinity, quality study related to safety) 
 Pharmacokinetic studies or clinical trials 
 Drug interaction or bioavailability studies or clinical trials 
 Dosing trials 
 Additional data or analysis required for a previously submitted or expected study/clinical trial  
(provide explanation) 
      

 Meta-analysis or pooled analysis of previous studies/clinical trials 
 Immunogenicity as a marker of safety 
 Other (provide explanation) 

      
 

Agreed upon: 

 Quality study without a safety endpoint (e.g., manufacturing, stability) 
 Pharmacoepidemiologic study not related to safe drug use (e.g., natural history of disease, 
background rates of adverse events) 

 Clinical trials primarily designed to further define efficacy (e.g., in another condition, 
different disease severity, or subgroup) that are NOT required under Subpart H/E 

 Dose-response study or clinical trial performed for effectiveness 
 Nonclinical study, not safety-related (specify) 
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 Other 
      

 
5. Is the PMR/PMC clear, feasible, and appropriate? 

 Does the study/clinical trial meet criteria for PMRs or PMCs? 
 Are the objectives clear from the description of the PMR/PMC? 
 Has the applicant adequately justified the choice of schedule milestone dates? 
 Has the applicant had sufficient time to review the PMRs/PMCs, ask questions, determine 
feasibility, and contribute to the development process? 

 

PMR/PMC Development Coordinator: 
 This PMR/PMC has been reviewed for clarity and consistency, and is necessary to further refine 
the safety, efficacy, or optimal use of a drug, or to ensure consistency and reliability of drug 
quality.  

 
_______________________________________ 
(signature line for BLAs) 
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PMR/PMC Development Template 
 
This template should be completed by the PMR/PMC Development Coordinator and included for each 
PMR/PMC in the Action Package. 

 
NDA/BLA # 
Product Name: 

NDA 22458 
ELELYSO 

 
PMR/PMC Description: 

 
PMR#6: To complete the ongoing trial PB-06-002, entitled “A 
Multicenter, Open-label, Switchover Trial to Assess the Safety and 
Efficacy of Taliglucerase alfa in Patients with Gaucher Disease Treated 
with Imiglucerase (Cerezyme®) Enzyme Replacement Therapy.” This 
trial will obtain safety and efficacy data in adult and pediatric patients 
with type 1 Gaucher disease. The trial was initiated in the U.S. on 
April, 2009. 
 

 
PMR/PMC Schedule Milestones: Final Protocol Submission:   
 Study/Trial Completion:  March 2013 
 Final Report Submission:  June 2013 
 Other:         
 

1. During application review, explain why this issue is appropriate for a PMR/PMC instead of a 
pre-approval requirement.  Check type below and describe. 

 Unmet need 
 Life-threatening condition  
 Long-term data needed 
 Only feasible to conduct post-approval 
 Prior clinical experience indicates safety  
 Small subpopulation affected 
 Theoretical concern 
 Other 

 
ELELYSO (taliglucerase alfa) is being developed for the treatment of patients diagnosed with Type 
1 Gaucher disease as long-term enzyme replacement therapy (ERT). Gaucher disease is a lysosomal 
storage disorder caused by a deficiency of the lysosomal enzyme glucocerebrosidase, which results 
in accumulation of the substrate glucocerebroside in macrophages glucosylceramide in tissue 
macrophages, particularly in the liver, spleen, bone marrow, and lungs.  Current available therapy 
for pediatric patients includes recombinant glucocerebrosidase (cerezyme or VPRIV) produced in 
CHO cells or in human cell lines. Taliglucerase alfa is produced using an alternative plant-based 
method (produced in carrot cells).   
 
The safety profile of this product has not been established in the pediatric population.  The clinical 
trial data submitted for BLA application consisted almost exclusively of data from adult patients. 
Only a small number of pediatric patients (13 of 121 patients) have been enrolled in clinical trials; 
including 11 treatment-naïve pediatric patients and 2 pediatric patients switched from imiglucerase 
to taliglucerase alfa.  No pediatric patients have completed trial assessments.   
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2. Describe the particular review issue and the goal of the study/clinical trial.  If the study/clinical trial is 
a FDAAA PMR, describe the risk.  If the FDAAA PMR is created post-approval, describe the “new 
safety information.” 

3. If the study/clinical trial is a PMR, check the applicable regulation. 
If not a PMR, skip to 4. 

- Which regulation? 
 Accelerated Approval (subpart H/E) 
 Animal Efficacy Rule  
 Pediatric Research Equity Act 
 FDAAA required safety study/clinical trial 

 
- If the PMR is a FDAAA safety study/clinical trial, does it: (check all that apply) 

 Assess a known serious risk related to the use of the drug? 
 Assess signals of serious risk related to the use of the drug? 
 Identify an unexpected serious risk when available data indicate the potential for a serious 
risk? 

 
- If the PMR is a FDAAA safety study/clinical trial, will it be conducted as: 

 Analysis of spontaneous postmarketing adverse events? 
Do not select the above study/clinical trial type if: such an analysis will not be sufficient to 
assess or identify a serious risk 

 
 Analysis using pharmacovigilance system? 
Do not select the above study/clinical trial type if: the new pharmacovigilance system that the 
FDA is required to establish under section 505(k)(3) has not yet been established and is thus 
not sufficient to assess this known serious risk, or has been established but is nevertheless not 
sufficient to assess or identify a serious risk 

 

Issue and Goal of the Study 
The goal of the trial is to evaluate the safety and efficacy of taliglucerase alfa in adult and 
pediatric patients switched from imiglucerase to taliglucerase alfa. Differences in the safety 
profile for adult and pediatric patients have been observed with other ERT products, including 
differences in types and frequencies of adverse events and differences in incidences of 
immunogenicity.  Infusion reactions are common in both pediatric and adult patients treated with 
ERT.  However, manifestations of an infusion reaction may differ by age.  For example, labeling for 
Cerezyme, another ERT product indicated for Gaucher disease, notes that the most commonly 
reported adverse events in the post-marketing database for children (dyspnea, fever, nausea, 
flushing, vomiting, and coughing)  differed from those reported in adolescents and adults (headache, 
pruritis, and rash).  In clinical trials for Fabrazyme, an ERT product indicated for treatment of Fabry 
disease, IgG seroconversion in pediatric patients was associated with prolonged half-life of 
Fabrazyme, a phenomenon rarely observed in adult patients.  Thus, the clinical experience with 
other ERT products indicates that safety data for pediatric patients cannot be extrapolated from 
adult safety data.  Completion of PB-06-002 is necessary to characterize the safety of 
taliglucerase alfa in pediatric patients who were treated previously with imiglucerase.  
 
Risk :  Allergic reactions are the most common adverse events reported for ERT products.  Life-
threatening allergic reactions (anaphylaxis) were reported in adult patients treated with taliglucerase 
alfa.  An additional theoretical risk unique to taliglucerase alfa is the development of anti-plant 
sugar antibodies with subsequent development of a severe allergic reaction.    
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 Study: all other investigations, such as investigations in humans that are not clinical trials as 
defined below (e.g., observational epidemiologic studies), animal studies, and laboratory 
experiments? 
Do not select the above study type if: a study will not be sufficient to identify or assess a 
serious risk 

 
The applicant submitted data for  Clinical trial: any prospective investigation in which the 

sponsor or investigator determines the method of assigning investigational product or other 
interventions to one or more human subjects? 

4. What type of study or clinical trial is required or agreed upon (describe and check type below)?  If the 
study or trial will be performed in a subpopulation, list here. 

PB-06-002 is a 9-month open-label trial in adult and pediatric patients with clinically stable 
Gaucher disease who were on a stable regimen of imiglucerase prior to switching to treatment with 
taliglucerase alfa. Twenty-eight adult patients and 2 pediatric enrolled into the study.  Twenty-five 
of 28 adult patients completed the study. The applicant has completed safety data analyses for the 
adult patients.  Treatment of the 2 pediatric patients is ongoing.  The applicant has agreed to submit 
a final study report with data for the 2 pediatric patients. 

 
Required 

 Observational pharmacoepidemiologic study  
 Registry studies 
 Primary safety study or clinical trial 
 Pharmacogenetic or pharmacogenomic study or clinical trial if required to further assess safety 
 Thorough Q-T clinical trial 
 Nonclinical (animal) safety study (e.g., carcinogenicity, reproductive toxicology) 

Continuation of Question 4 
 

 Nonclinical study (laboratory resistance, receptor affinity, quality study related to safety) 
 Pharmacokinetic studies or clinical trials 
 Drug interaction or bioavailability studies or clinical trials 
 Dosing trials 
 Additional data or analysis required for a previously submitted or expected study/clinical trial  
(provide explanation) 
      

 Meta-analysis or pooled analysis of previous studies/clinical trials 
 Immunogenicity as a marker of safety 
 Other (provide explanation) 

      
 

Agreed upon: 

 Quality study without a safety endpoint (e.g., manufacturing, stability) 
 Pharmacoepidemiologic study not related to safe drug use (e.g., natural history of disease, 
background rates of adverse events) 

 Clinical trials primarily designed to further define efficacy (e.g., in another condition, 
different disease severity, or subgroup) that are NOT required under Subpart H/E 

 Dose-response study or clinical trial performed for effectiveness 
 Nonclinical study, not safety-related (specify) 

      
 Other 
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5. Is the PMR/PMC clear, feasible, and appropriate? 

 Does the study/clinical trial meet criteria for PMRs or PMCs? 
 Are the objectives clear from the description of the PMR/PMC? 
 Has the applicant adequately justified the choice of schedule milestone dates? 
 Has the applicant had sufficient time to review the PMRs/PMCs, ask questions, determine 
feasibility, and contribute to the development process? 

 

PMR/PMC Development Coordinator: 
 This PMR/PMC has been reviewed for clarity and consistency, and is necessary to further refine 
the safety, efficacy, or optimal use of a drug, or to ensure consistency and reliability of drug 
quality.  

 
_______________________________________ 
(signature line for BLAs) 
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This is a representation of an electronic record that was signed
electronically and this page is the manifestation of the electronic
signature.
---------------------------------------------------------------------------------------------------------
/s/
----------------------------------------------------

CARLA L EPPS
04/27/2012
NDA 22458 PMR6 (PB-06-002 study)

LYNNE P YAO
04/27/2012
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PMR/PMC Development Template 
 
This template should be completed by the PMR/PMC Development Coordinator and included for each 
PMR/PMC in the Action Package. 

 
NDA/BLA # 
Product Name: 

NDA 22458 
ELELYSO 

 
PMR/PMC Description: 

PMR#7: To evaluate the long-term safety and efficacy of ELELYSO in 
a registry of Gaucher disease patients being treated with ELELYSO.  
Detailed clinical status information will be collected at study entry and 
on an annual basis for at least 10 years. 
 

 
 
PMR/PMC Schedule Milestones: Final Protocol Submission:  June 2013 
 Study/Trial Completion:  October 2023 
 Final Report Submission:  July 2024 
 Other:         
 

1. During application review, explain why this issue is appropriate for a PMR/PMC instead of a 
pre-approval requirement.  Check type below and describe. 

 Unmet need 
 Life-threatening condition  
 Long-term data needed 
 Only feasible to conduct post-approval 
 Prior clinical experience indicates safety  
 Small subpopulation affected 
 Theoretical concern 
 Other 

 
There are limited data on the long-term safety of taliglucerase alfa, including the risk of allergic 
reactions and the impact of immunogenicity on safety.  One adult treatment-naïve patient developed 
an immune-mediated reaction after 6 months of treatment.  One adult patient switched from 
imiglucerase developed an allergic reaction after approximately 3 years of treatment. There are no 
long-term safety data for pediatric patients. Due to the small number of patients enrolled in clinical 
trials (121 patients) and the short duration of treatment (maximum exposure in all patients was up to 
3 years), additional data are needed to assess the long-term safety risks of treatment with 
taliglucerase alfa. 

 

2. Describe the particular review issue and the goal of the study/clinical trial.  If the study/clinical trial is 
a FDAAA PMR, describe the risk.  If the FDAAA PMR is created post-approval, describe the “new 
safety information.” 
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3. If the study/clinical trial is a PMR, check the applicable regulation. 
If not a PMR, skip to 4. 

- Which regulation? 
 Accelerated Approval (subpart H/E) 
 Animal Efficacy Rule  
 Pediatric Research Equity Act 
 FDAAA required safety study/clinical trial 

 
- If the PMR is a FDAAA safety study/clinical trial, does it: (check all that apply) 

 Assess a known serious risk related to the use of the drug? 
 Assess signals of serious risk related to the use of the drug? 
 Identify an unexpected serious risk when available data indicate the potential for a serious 
risk? 

 
- If the PMR is a FDAAA safety study/clinical trial, will it be conducted as: 

 Analysis of spontaneous postmarketing adverse events? 
Do not select the above study/clinical trial type if: such an analysis will not be sufficient to 
assess or identify a serious risk 

 
 Analysis using pharmacovigilance system? 
Do not select the above study/clinical trial type if: the new pharmacovigilance system that the 
FDA is required to establish under section 505(k)(3) has not yet been established and is thus 
not sufficient to assess this known serious risk, or has been established but is nevertheless not 
sufficient to assess or identify a serious risk 

 
 Study: all other investigations, such as investigations in humans that are not clinical trials as 
defined below (e.g., observational epidemiologic studies), animal studies, and laboratory 
experiments? 
Do not select the above study type if: a study will not be sufficient to identify or assess a 
serious risk 

 
 Clinical trial: any prospective investigation in which the sponsor or investigator determines 
the method of assigning investigational product or other interventions to one or more human 
subjects? 

4. What type of study or clinical trial is required or agreed upon (describe and check type below)?  If the 
study or trial will be performed in a subpopulation, list here. 

Issue and goal of the study: 
The goal of the study is to evaluate the long-term safety of treatment with taliglucerase alfa in adult 
and pediatric patients, including treatment-naïve patients and patients switched from other ERT 
products.   
 
Risk: There is a known risk of development of allergic and immune-mediated reactions with long-
term taliglucerase alfa treatment. There is a theoretical risk of an adverse impact of immunogenicity 
on long-term safety. 
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The applicant has agreed to conduct a registry study. Detailed clinical status information will be 
collected at study entry and on an annual basis for at least 10 years.  A sub-study in 
pregnant and lactating women will be included in the registry study (see PMR# 8). 
 

 
Required 

 Observational pharmacoepidemiologic study  
 Registry studies 
 Primary safety study or clinical trial 
 Pharmacogenetic or pharmacogenomic study or clinical trial if required to further assess safety 
 Thorough Q-T clinical trial 
 Nonclinical (animal) safety study (e.g., carcinogenicity, reproductive toxicology) 

Continuation of Question 4 
 

 Nonclinical study (laboratory resistance, receptor affinity, quality study related to safety) 
 Pharmacokinetic studies or clinical trials 
 Drug interaction or bioavailability studies or clinical trials 
 Dosing trials 
 Additional data or analysis required for a previously submitted or expected study/clinical trial  
(provide explanation) 
      

 Meta-analysis or pooled analysis of previous studies/clinical trials 
 Immunogenicity as a marker of safety 
 Other (provide explanation) 

      
 

Agreed upon: 

 Quality study without a safety endpoint (e.g., manufacturing, stability) 
 Pharmacoepidemiologic study not related to safe drug use (e.g., natural history of disease, 
background rates of adverse events) 

 Clinical trials primarily designed to further define efficacy (e.g., in another condition, 
different disease severity, or subgroup) that are NOT required under Subpart H/E 

 Dose-response study or clinical trial performed for effectiveness 
 Nonclinical study, not safety-related (specify) 

      
 Other 

      
 
5. Is the PMR/PMC clear, feasible, and appropriate? 

 Does the study/clinical trial meet criteria for PMRs or PMCs? 
 Are the objectives clear from the description of the PMR/PMC? 
 Has the applicant adequately justified the choice of schedule milestone dates? 
 Has the applicant had sufficient time to review the PMRs/PMCs, ask questions, determine 
feasibility, and contribute to the development process? 

 

PMR/PMC Development Coordinator: 
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 This PMR/PMC has been reviewed for clarity and consistency, and is necessary to further refine 
the safety, efficacy, or optimal use of a drug, or to ensure consistency and reliability of drug 
quality.  

 
_______________________________________ 
(signature line for BLAs) 
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This is a representation of an electronic record that was signed
electronically and this page is the manifestation of the electronic
signature.
---------------------------------------------------------------------------------------------------------
/s/
----------------------------------------------------

CARLA L EPPS
04/27/2012
NDA 22458 PMR#7 (registry study)

LYNNE P YAO
04/27/2012
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PMR/PMC Development Template 
 
This template should be completed by the PMR/PMC Development Coordinator and included for each 
PMR/PMC in the Action Package. 

 
NDA/BLA # 
Product Name: 

NDA 22458 
ELELYSO 

 
PMR/PMC Description: 

 
PMR#8: To evaluate the effect of ELELYSO on pregnancy and fetal 
outcomes and to collect detailed clinical status information on 
newborns and infants whose mothers are treated with ELELYSO 
during lactation. This study may be completed as a sub-study within the 
registry (PMR 7). 
 
  
 

 
PMR/PMC Schedule Milestones: Final Protocol Submission:  June 2013 
 Study/Trial Completion:  October 2023 
 Final Report Submission:  July 2024 
 Other:         
 

1. During application review, explain why this issue is appropriate for a PMR/PMC instead of a 
pre-approval requirement.  Check type below and describe. 

 Unmet need 
 Life-threatening condition  
 Long-term data needed 
 Only feasible to conduct post-approval 
 Prior clinical experience indicates safety  
 Small subpopulation affected 
 Theoretical concern 
 Other 
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ELELYSO (taliglucerase alfa) is being developed for the treatment of patients diagnosed with Type 
1 Gaucher disease as long-term enzyme replacement therapy (ERT). Gaucher disease is a lysosomal 
storage disorder caused by a deficiency of the lysosomal enzyme glucocerebrosidase, which results 
in accumulation of the substrate glucocerebroside in macrophages glucosylceramide in tissue 
macrophages, particularly in the liver, spleen, bone marrow, and lungs.  Current available ERT 
therapy for includes patients includes recombinant glucocerebrosidase produced in CHO cells 
(Cerezyme [imiglucerase]) or in human cell lines (VPRIV [velaglucerase]). Taliglucerase alfa is 
produced using an alternative plant-based method (produced in carrot cells).   
 
In addition to ERT products, one substrate reduction therapy product (miglustat [Zavesca]) is 
available for treatment of Gaucher disease in adult patients who do not tolerate ERT.   
 
The risk of adverse pregnancy outcomes and teratogenicity with taliglucerase alfa treatment is 
unknown due to the limited number of pregnancies (2 pregnancies) that occurred during clinical 
trials.  In addition, no studies have been conducted on the appearance of taliglucerase alfa in 
milk.   
 
Published data on pregnancy outcomes for other ERT products for Gaucher disease are limited; 
there are no published data on pregnancy outcomes with VPRIV (velaglucerase) treatment. One 
retrospective study (Elstein et al., 2004) of 43 pregnant women with Gaucher disease evaluated data 
on pregnancy events and outcomes in women treated (17 women) with Ceredase (algucerase) or 
Cerezyme (imiglucerase) ERT and untreated women (26 women). No differences were observed 
between treated and untreated women in terms of pregnancy outcome, spontaneous abortions, or 
postpartum bleeding. However, there was a statistically significant higher incidence of infections 
among the treated patients (7/23) compared with untreated patients (1/43).  Another larger 
retrospective review reported by Zimran et al evaluated pregnancy events in 398 pregnant women, 
42 of whom had been treated with imiglucerase (Zimran et al., 2009).  Other observed differences 
included a higher incidence of antepartum and postpartum bleeding in the untreated group and a 
higher incidence of infections in the treated group.  
 
 The authors of this review also reviewed pharmacovigilance data on 100 pregancies in women 
treated with Cerezyme (Zimran et al., 2009).  Sixteen adverse pregnancy outcomes were reported, 
including one ectopic pregnancy, one anembryonic pregnancy and 14 fetal losses (9 in the first 
trimester and 5 in the second or third trimester); these outcomes were not assessed for causality.  
  
The authors noted that there are no studies in the literature specific to lactation in female Gaucher 
patients.  
 
Cerezyme has a pregnancy category C.  VPRIV has a pregnancy category B. 

 

2. Describe the particular review issue and the goal of the study/clinical trial.  If the study/clinical trial is 
a FDAAA PMR, describe the risk.  If the FDAAA PMR is created post-approval, describe the “new 
safety information.”    
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3. If the study/clinical trial is a PMR, check the applicable regulation. 
If not a PMR, skip to 4. 

- Which regulation? 
 Accelerated Approval (subpart H/E) 
 Animal Efficacy Rule  
 Pediatric Research Equity Act 
 FDAAA required safety study/clinical trial 

 
- If the PMR is a FDAAA safety study/clinical trial, does it: (check all that apply) 

 Assess a known serious risk related to the use of the drug? 
 Assess signals of serious risk related to the use of the drug? 
 Identify an unexpected serious risk when available data indicate the potential for a serious 
risk? 

 
- If the PMR is a FDAAA safety study/clinical trial, will it be conducted as: 

 Analysis of spontaneous postmarketing adverse events? 
Do not select the above study/clinical trial type if: such an analysis will not be sufficient to 
assess or identify a serious risk 

 
 Analysis using pharmacovigilance system? 
Do not select the above study/clinical trial type if: the new pharmacovigilance system that the 
FDA is required to establish under section 505(k)(3) has not yet been established and is thus 
not sufficient to assess this known serious risk, or has been established but is nevertheless not 
sufficient to assess or identify a serious risk 

 
 Study: all other investigations, such as investigations in humans that are not clinical trials as 
defined below (e.g., observational epidemiologic studies), animal studies, and laboratory 
experiments? 
Do not select the above study type if: a study will not be sufficient to identify or assess a 
serious risk 

 

Issue and goal of the study: 
Limited data is available on pregnancy outcomes or risk of teratogenicity due to the initial exclusion 
of pregnant and lactating women from clinical trials, small trial sample size, and short duration of 
exposure (maximum exposure for all patients was up to 3 years).  In PB-06-001, the clinical trial in 
treatment-naïve patients, one patient was discontinued due to pregnancy after approximately 5 
months of treatment with taliglucerase alfa.  She was followed through her pregnancy and 
delivered a term, healthy baby girl.  The spouse of a male patient in PB-06-001 became 
pregnant while the patient was being treated.  The spouse delivered a healthy baby girl.  
 
Eligibility criteria for PB-06-002 (clinical trial in patients switched from imiglucerase) and 
PB-06-003 (extension trial for PB-06-001 and PB-06-002) were amended during the course 
of the trials to include pregnant and lactating women.  No pregnancies occurred during the 
trials after the protocol amendments.    
 
Risk:  There is a theoretical risk of adverse pregnancy outcomes and teratogenicity with treatment 
with taliglucerase alfa.  There is a theoretical risk of adverse effect on newborns and infants exposed 
to taliglucerase alfa through breastfeeding. 
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 Clinical trial: any prospective investigation in which the sponsor or investigator determines 
the method of assigning investigational product or other interventions to one or more human 
subjects? 

4. What type of study or clinical trial is required or agreed upon (describe and check type below)?  If the 
study or trial will be performed in a subpopulation, list here. 

The applicant has agreed to conduct a 10-year registry study to evaluate safety of taliglucerase alfa 
in treatment-naïve patients and in patients switched to taliglcerase alfa from other ERT product.  
Data will be collected at study entry and on an annual basis for at least 10 years. 
A sub-study of pregnancy, fetal, and neonatal outcomes will be conducted as part of the registry 
study.  The applicant has agreed to conduct a study to assess the presence of taliglucerase alfa in 
breast milk if registry data indicate a safety signal in neonatal and infant outcomes.   

 
Required 

 Observational pharmacoepidemiologic study  
 Registry studies 
 Primary safety study or clinical trial 
 Pharmacogenetic or pharmacogenomic study or clinical trial if required to further assess safety 
 Thorough Q-T clinical trial 
 Nonclinical (animal) safety study (e.g., carcinogenicity, reproductive toxicology) 

Continuation of Question 4 
 

 Nonclinical study (laboratory resistance, receptor affinity, quality study related to safety) 
 Pharmacokinetic studies or clinical trials 
 Drug interaction or bioavailability studies or clinical trials 
 Dosing trials 
 Additional data or analysis required for a previously submitted or expected study/clinical trial  
(provide explanation) 
      

 Meta-analysis or pooled analysis of previous studies/clinical trials 
 Immunogenicity as a marker of safety 
 Other (provide explanation) 

      
 

Agreed upon: 

 Quality study without a safety endpoint (e.g., manufacturing, stability) 
 Pharmacoepidemiologic study not related to safe drug use (e.g., natural history of disease, 
background rates of adverse events) 

 Clinical trials primarily designed to further define efficacy (e.g., in another condition, 
different disease severity, or subgroup) that are NOT required under Subpart H/E 

 Dose-response study or clinical trial performed for effectiveness 
 Nonclinical study, not safety-related (specify) 

      
 Other 

      
 
5. Is the PMR/PMC clear, feasible, and appropriate? 

 Does the study/clinical trial meet criteria for PMRs or PMCs? 
 Are the objectives clear from the description of the PMR/PMC? 
 Has the applicant adequately justified the choice of schedule milestone dates? 
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 Has the applicant had sufficient time to review the PMRs/PMCs, ask questions, determine 
feasibility, and contribute to the development process? 

 

PMR/PMC Development Coordinator: 
 This PMR/PMC has been reviewed for clarity and consistency, and is necessary to further refine 
the safety, efficacy, or optimal use of a drug, or to ensure consistency and reliability of drug 
quality.  

 
_______________________________________ 
(signature line for BLAs) 
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PMR/PMC Development Template 
 
This template should be completed by the PMR/PMC Development Coordinator and included for each 
PMR/PMC in the Action Package. 

 
NDA/BLA  
Product Name: 

NDA 22458   Elelyso (taliglucerase alfa) 

 
PMR/PMC Description: 

 
To revise the cellular uptake potency assay release and stability acceptance 
criteria after 15 lots of drug product have been manufactured. 
 

 
PMR/PMC Schedule Milestones: Final Protocol Submission:  MM/DD/YYYY
 Study/Trial Completion:  MM/DD/YYYY
 Final Report Submission:  07/31/2015 
 Other:        MM/DD/YYYY
 

1. During application review, explain why this issue is appropriate for a PMR/PMC instead of a 
pre-approval requirement.  Check type below and describe. 

 Unmet need 
 Life-threatening condition  
 Long-term data needed 
 Only feasible to conduct post-approval 
 Prior clinical experience indicates safety  
 Small subpopulation affected 
 Theoretical concern 

X    Other 
 

The sponsor implemented an improved cellular uptake assay in 2011 in response to one of the 
deficiencies listed in the complete response letter of February 2011.  The sponsor set broad 
acceptance criteria due to their limited manufacturing experience.  The sponsor will revise 
acceptance criteria upon gaining additional manufacturing experience.   

 

2. Describe the particular review issue and the goal of the study/clinical trial.  If the study/clinical trial is 
a FDAAA PMR, describe the risk.  If the FDAAA PMR is created post-approval, describe the “new 
safety information.” 

The purpose of the PMC is to establish and revise acceptance criteria for the cellular uptake potency 
assay once the sponsor has gained additional manufacturing experience.  
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3. If the study/clinical trial is a PMR, check the applicable regulation. 
If not a PMR, skip to 4. 

- Which regulation? 
 Accelerated Approval (subpart H/E) 
 Animal Efficacy Rule  
 Pediatric Research Equity Act 
 FDAAA required safety study/clinical trial 

 
- If the PMR is a FDAAA safety study/clinical trial, does it: (check all that apply) 

 Assess a known serious risk related to the use of the drug? 
 Assess signals of serious risk related to the use of the drug? 
 Identify an unexpected serious risk when available data indicate the potential for a serious 
risk? 

 
- If the PMR is a FDAAA safety study/clinical trial, will it be conducted as: 

 Analysis of spontaneous postmarketing adverse events? 
Do not select the above study/clinical trial type if: such an analysis will not be sufficient to 
assess or identify a serious risk 

 
 Analysis using pharmacovigilance system? 
Do not select the above study/clinical trial type if: the new pharmacovigilance system that the 
FDA is required to establish under section 505(k)(3) has not yet been established and is thus 
not sufficient to assess this known serious risk, or has been established but is nevertheless not 
sufficient to assess or identify a serious risk 

 
 Study: all other investigations, such as investigations in humans that are not clinical trials as 
defined below (e.g., observational epidemiologic studies), animal studies, and laboratory 
experiments? 
Do not select the above study type if: a study will not be sufficient to identify or assess a 
serious risk 

 
 Clinical trial: any prospective investigation in which the sponsor or investigator determines 
the method of assigning investigational product or other interventions to one or more human 
subjects? 

4. What type of study or clinical trial is required or agreed upon (describe and check type below)?  If the 
study or trial will be performed in a subpopulation, list here. 

It is agreed that additional product quality data is to be provided. It is not a clinical trial.  

 
Required 

 Observational pharmacoepidemiologic study  
 Registry studies 
 Primary safety study or clinical trial 
 Pharmacogenetic or pharmacogenomic study or clinical trial if required to further assess safety 
 Thorough Q-T clinical trial 
 Nonclinical (animal) safety study (e.g., carcinogenicity, reproductive toxicology) 
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Continuation of Question 4 
 

 Nonclinical study (laboratory resistance, receptor affinity, quality study related to safety) 
 Pharmacokinetic studies or clinical trials 
 Drug interaction or bioavailability studies or clinical trials 
 Dosing trials 
 Additional data or analysis required for a previously submitted or expected study/clinical trial  
(provide explanation) 
      

 Meta-analysis or pooled analysis of previous studies/clinical trials 
 Immunogenicity as a marker of safety 

X   Other (provide explanation) 
This is not a clinical study. 

 
Agreed upon: 

X   Quality study without a safety endpoint (e.g., manufacturing, stability) 
 Pharmacoepidemiologic study not related to safe drug use (e.g., natural history of disease, 
background rates of adverse events) 

 Clinical trials primarily designed to further define efficacy (e.g., in another condition, 
different disease severity, or subgroup) that are NOT required under Subpart H/E 

 Dose-response study or clinical trial performed for effectiveness 
 Nonclinical study, not safety-related (specify) 

      
 Other 

      
 
5. Is the PMR/PMC clear, feasible, and appropriate? 

X  Does the study/clinical trial meet criteria for PMRs or PMCs? 
X  Are the objectives clear from the description of the PMR/PMC? 
X Has the applicant adequately justified the choice of schedule milestone dates? 
X   Has the applicant had sufficient time to review the PMRs/PMCs, ask questions, determine 

feasibility, and contribute to the development process? 
 

PMR/PMC Development Coordinator: 
 This PMR/PMC has been reviewed for clarity and consistency, and is necessary to further refine 
the safety, efficacy, or optimal use of a drug, or to ensure consistency and reliability of drug 
quality.  

 
_______________________________________ 
(signature line for BLAs) 
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PMR/PMC Development Template 

 
This template should be completed by the PMR/PMC Development Coordinator and included for each 
PMR/PMC in the Action Package. 

 
NDA/BLA  
Product Name: 

NDA 22458   Elelyso (taliglucerase alfa) 

 
PMR/PMC Description: 

 
To revise Experion automated electrophoresis release and stability acceptance 
criteria after 15 lots of drug product have been manufactured. 

 
PMR/PMC Schedule Milestones: Final Protocol Submission:  MM/DD/YYYY
 Study/Trial Completion:  MM/DD/YYYY
 Final Report Submission:  07/31/2015 
 Other:        MM/DD/YYYY
 

6. During application review, explain why this issue is appropriate for a PMR/PMC instead of a 
pre-approval requirement.  Check type below and describe. 

 Unmet need 
 Life-threatening condition  
 Long-term data needed 
 Only feasible to conduct post-approval 
 Prior clinical experience indicates safety  
 Small subpopulation affected 
 Theoretical concern 

X   Other 
 

The sponsor implemented an improved electrophoresis assay in 2011 in response to one of the 
deficiencies listed in the complete response letter of February 2011.  The sponsor set broad 
acceptance criteria due to their limited manufacturing experience.  The sponsor will revise 
acceptance criteria upon gaining additional manufacturing experience.   

 

7. Describe the particular review issue and the goal of the study/clinical trial.  If the study/clinical trial is 
a FDAAA PMR, describe the risk.  If the FDAAA PMR is created post-approval, describe the “new 
safety information.” 

The purpose of the PMC is to establish and revise acceptance criteria for the electrophoresis assay 
once the sponsor has gained additional manufacturing experience. 
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8. If the study/clinical trial is a PMR, check the applicable regulation. 
If not a PMR, skip to 4. 

- Which regulation? 
 Accelerated Approval (subpart H/E) 
 Animal Efficacy Rule  
 Pediatric Research Equity Act 
 FDAAA required safety study/clinical trial 

 
- If the PMR is a FDAAA safety study/clinical trial, does it: (check all that apply) 

 Assess a known serious risk related to the use of the drug? 
 Assess signals of serious risk related to the use of the drug? 
 Identify an unexpected serious risk when available data indicate the potential for a serious 
risk? 

 
- If the PMR is a FDAAA safety study/clinical trial, will it be conducted as: 

 Analysis of spontaneous postmarketing adverse events? 
Do not select the above study/clinical trial type if: such an analysis will not be sufficient to 
assess or identify a serious risk 

 
 Analysis using pharmacovigilance system? 
Do not select the above study/clinical trial type if: the new pharmacovigilance system that the 
FDA is required to establish under section 505(k)(3) has not yet been established and is thus 
not sufficient to assess this known serious risk, or has been established but is nevertheless not 
sufficient to assess or identify a serious risk 

 
 Study: all other investigations, such as investigations in humans that are not clinical trials as 
defined below (e.g., observational epidemiologic studies), animal studies, and laboratory 
experiments? 
Do not select the above study type if: a study will not be sufficient to identify or assess a 
serious risk 

 
 Clinical trial: any prospective investigation in which the sponsor or investigator determines 
the method of assigning investigational product or other interventions to one or more human 
subjects? 

9. What type of study or clinical trial is required or agreed upon (describe and check type below)?  If the 
study or trial will be performed in a subpopulation, list here. 

It is agreed that additional product quality data is to be provided. It is not a clinical trial. 

 
Required 

 Observational pharmacoepidemiologic study  
 Registry studies 
 Primary safety study or clinical trial 
 Pharmacogenetic or pharmacogenomic study or clinical trial if required to further assess safety 
 Thorough Q-T clinical trial 
 Nonclinical (animal) safety study (e.g., carcinogenicity, reproductive toxicology) 
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Continuation of Question 4 
 

 Nonclinical study (laboratory resistance, receptor affinity, quality study related to safety) 
 Pharmacokinetic studies or clinical trials 
 Drug interaction or bioavailability studies or clinical trials 
 Dosing trials 
 Additional data or analysis required for a previously submitted or expected study/clinical trial  
(provide explanation) 
      

 Meta-analysis or pooled analysis of previous studies/clinical trials 
 Immunogenicity as a marker of safety 

X  Other (provide explanation) 
This is not a clinical study.  

 
Agreed upon: 

X   Quality study without a safety endpoint (e.g., manufacturing, stability) 
 Pharmacoepidemiologic study not related to safe drug use (e.g., natural history of disease, 
background rates of adverse events) 

 Clinical trials primarily designed to further define efficacy (e.g., in another condition, 
different disease severity, or subgroup) that are NOT required under Subpart H/E 

 Dose-response study or clinical trial performed for effectiveness 
 Nonclinical study, not safety-related (specify) 

      
 Other 

      
 
10. Is the PMR/PMC clear, feasible, and appropriate? 

X  Does the study/clinical trial meet criteria for PMRs or PMCs? 
X  Are the objectives clear from the description of the PMR/PMC? 
X Has the applicant adequately justified the choice of schedule milestone dates? 
X   Has the applicant had sufficient time to review the PMRs/PMCs, ask questions, determine 

feasibility, and contribute to the development process? 
 

PMR/PMC Development Coordinator: 
 This PMR/PMC has been reviewed for clarity and consistency, and is necessary to further refine 
the safety, efficacy, or optimal use of a drug, or to ensure consistency and reliability of drug 
quality.  

 
_______________________________________ 
(signature line for BLAs) 
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PMR/PMC Development Template 

 
This template should be completed by the PMR/PMC Development Coordinator and included for each 
PMR/PMC in the Action Package. 

 
NDA/BLA  
Product Name: 

NDA 22458   Elelyso (taliglucerase alfa) 

 
PMR/PMC Description: 

 
To evaluate and revise as appropriate the minimal percentage of specific 
uptake of reference standard as a system suitability criterion in the cellular 
uptake potency assay after at least 80 independent assay runs of release and 
stability testing of drug substance and drug product lots have been completed. 
 

 
PMR/PMC Schedule Milestones: Final Protocol Submission:  MM/DD/YYYY
 Study/Trial Completion:  12/31/2013 
 Final Report Submission:  03/31/2014 
 Other:        MM/DD/YYYY
 

11. During application review, explain why this issue is appropriate for a PMR/PMC instead of a 
pre-approval requirement.  Check type below and describe. 

 Unmet need 
 Life-threatening condition  
 Long-term data needed 
 Only feasible to conduct post-approval 
 Prior clinical experience indicates safety  
 Small subpopulation affected 
 Theoretical concern 

 X  Other 
 

The sponsor implemented an improved cellular uptake assay in 2011 in response to one of the 
deficiencies listed in the complete response letter of February 2011.  Due to their limited experience 
with the assay the sponsor has agreed to set the minimal specific uptake of  as a system 
suitability criterion.  Upon gaining additional assay experience the sponsor will revise the system 
suitability criterion for percentage of specific uptake.   

 

12. Describe the particular review issue and the goal of the study/clinical trial.  If the study/clinical trial is 
a FDAAA PMR, describe the risk.  If the FDAAA PMR is created post-approval, describe the “new 
safety information.” 
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13. If the study/clinical trial is a PMR, check the applicable regulation. 
If not a PMR, skip to 4. 

- Which regulation? 
 Accelerated Approval (subpart H/E) 
 Animal Efficacy Rule  
 Pediatric Research Equity Act 
 FDAAA required safety study/clinical trial 

 
- If the PMR is a FDAAA safety study/clinical trial, does it: (check all that apply) 

 Assess a known serious risk related to the use of the drug? 
 Assess signals of serious risk related to the use of the drug? 
 Identify an unexpected serious risk when available data indicate the potential for a serious 
risk? 

 
- If the PMR is a FDAAA safety study/clinical trial, will it be conducted as: 

 Analysis of spontaneous postmarketing adverse events? 
Do not select the above study/clinical trial type if: such an analysis will not be sufficient to 
assess or identify a serious risk 

 
 Analysis using pharmacovigilance system? 
Do not select the above study/clinical trial type if: the new pharmacovigilance system that the 
FDA is required to establish under section 505(k)(3) has not yet been established and is thus 
not sufficient to assess this known serious risk, or has been established but is nevertheless not 
sufficient to assess or identify a serious risk 

 
 Study: all other investigations, such as investigations in humans that are not clinical trials as 
defined below (e.g., observational epidemiologic studies), animal studies, and laboratory 
experiments? 
Do not select the above study type if: a study will not be sufficient to identify or assess a 
serious risk 

 
 Clinical trial: any prospective investigation in which the sponsor or investigator determines 
the method of assigning investigational product or other interventions to one or more human 
subjects? 

14. What type of study or clinical trial is required or agreed upon (describe and check type below)?  If the 
study or trial will be performed in a subpopulation, list here. 

It is agreed that additional product quality data is to be provided. It is not a clinical trial. 

The purpose of the PMC is to revise the system suitability criterion for minimal percentage of 
specific uptake in the cellular uptake potency assay once the sponsor has gained additional 
manufacturing experience. 
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Required 

 Observational pharmacoepidemiologic study  
 Registry studies 
 Primary safety study or clinical trial 
 Pharmacogenetic or pharmacogenomic study or clinical trial if required to further assess safety 
 Thorough Q-T clinical trial 
 Nonclinical (animal) safety study (e.g., carcinogenicity, reproductive toxicology) 

Continuation of Question 4 
 

 Nonclinical study (laboratory resistance, receptor affinity, quality study related to safety) 
 Pharmacokinetic studies or clinical trials 
 Drug interaction or bioavailability studies or clinical trials 
 Dosing trials 
 Additional data or analysis required for a previously submitted or expected study/clinical trial  
(provide explanation) 
      

 Meta-analysis or pooled analysis of previous studies/clinical trials 
 Immunogenicity as a marker of safety 

X  Other (provide explanation) 
This is not a clinical study. 

 
Agreed upon: 

X  Quality study without a safety endpoint (e.g., manufacturing, stability) 
 Pharmacoepidemiologic study not related to safe drug use (e.g., natural history of disease, 
background rates of adverse events) 

 Clinical trials primarily designed to further define efficacy (e.g., in another condition, 
different disease severity, or subgroup) that are NOT required under Subpart H/E 

 Dose-response study or clinical trial performed for effectiveness 
 Nonclinical study, not safety-related (specify) 

      
 Other 

      
 
15. Is the PMR/PMC clear, feasible, and appropriate? 

X  Does the study/clinical trial meet criteria for PMRs or PMCs? 
X  Are the objectives clear from the description of the PMR/PMC? 
X Has the applicant adequately justified the choice of schedule milestone dates? 
X   Has the applicant had sufficient time to review the PMRs/PMCs, ask questions, determine 

feasibility, and contribute to the development process? 
 

PMR/PMC Development Coordinator: 
 This PMR/PMC has been reviewed for clarity and consistency, and is necessary to further refine 
the safety, efficacy, or optimal use of a drug, or to ensure consistency and reliability of drug 
quality.  

 
_______________________________________ 
(signature line for BLAs) 
 

Reference ID: 3122754



 

PMR/PMC Development Template Last Updated 4/26/2012     Page 10 of 13 

 
PMR/PMC Development Template 

 
This template should be completed by the PMR/PMC Development Coordinator and included for each 
PMR/PMC in the Action Package. 

 
NDA/BLA  
Product Name: 

NDA 22458   Elelyso (taliglucerase alfa) 

 
PMR/PMC Description: 

 
To perform a thorough biochemical characterization of the  

detected in the iCE assay and to evaluate the impact of this 
heterogeneity on product quality, including any effects on potency (specific 
uptake, enzyme kinetics, and cellular uptake). The characterization should use 
additional analytical assays (e.g., peptide mapping and ) to 
confirm the identity of the characterized peaks. Perform an assessment 
regarding the suitability and the implementation of the iCE method and other 
analytical assays as appropriate into your stability protocol. The results of 
these studies should guide the revision of the release and stability 
specifications after at least 30 lots of drug substance and at least 15 lots of 
drug product have been manufactured. 

 
PMR/PMC Schedule Milestones: Final Protocol Submission:  MM/DD/YYYY
 Study/Trial Completion:  04/30/2015 
 Final Report Submission:  07/31/2015 
 Other:        MM/DD/YYYY
 

16. During application review, explain why this issue is appropriate for a PMR/PMC instead of a 
pre-approval requirement.  Check type below and describe. 

 Unmet need 
 Life-threatening condition  
 Long-term data needed 
 Only feasible to conduct post-approval 
 Prior clinical experience indicates safety  
 Small subpopulation affected 
 Theoretical concern 

X   Other 
 

The sponsor implemented an image capillary electrophoresis assay (iCE) in response to one of the 
deficiencies listed in the complete response letter of February 2011.  The electropherograms indicate 
that there is heterogeneity defined as . Neither  has been fully 
characterized.  The sponsor will perform a thorough biochemical characterization of the  

 and determine their impact on product quality.  The suitability of implementing the 
iCE assay in a stability protocol will be assessed.  Lastly, the sponsor will revise release and 
stability acceptance criteria upon gaining additional experience with the iCE assay.   
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17. Describe the particular review issue and the goal of the study/clinical trial.  If the study/clinical trial is 
a FDAAA PMR, describe the risk.  If the FDAAA PMR is created post-approval, describe the “new 
safety information.” 

18. If the study/clinical trial is a PMR, check the applicable regulation. 
If not a PMR, skip to 4. 

- Which regulation? 
 Accelerated Approval (subpart H/E) 
 Animal Efficacy Rule  
 Pediatric Research Equity Act 
 FDAAA required safety study/clinical trial 

 
- If the PMR is a FDAAA safety study/clinical trial, does it: (check all that apply) 

 Assess a known serious risk related to the use of the drug? 
 Assess signals of serious risk related to the use of the drug? 
 Identify an unexpected serious risk when available data indicate the potential for a serious 
risk? 

 
- If the PMR is a FDAAA safety study/clinical trial, will it be conducted as: 

 Analysis of spontaneous postmarketing adverse events? 
Do not select the above study/clinical trial type if: such an analysis will not be sufficient to 
assess or identify a serious risk 

 
 Analysis using pharmacovigilance system? 
Do not select the above study/clinical trial type if: the new pharmacovigilance system that the 
FDA is required to establish under section 505(k)(3) has not yet been established and is thus 
not sufficient to assess this known serious risk, or has been established but is nevertheless not 
sufficient to assess or identify a serious risk 

 
 Study: all other investigations, such as investigations in humans that are not clinical trials as 
defined below (e.g., observational epidemiologic studies), animal studies, and laboratory 
experiments? 
Do not select the above study type if: a study will not be sufficient to identify or assess a 
serious risk 

 
 Clinical trial: any prospective investigation in which the sponsor or investigator determines 
the method of assigning investigational product or other interventions to one or more human 
subjects? 

19. What type of study or clinical trial is required or agreed upon (describe and check type below)?  If the 
study or trial will be performed in a subpopulation, list here. 

The purpose of this study is to biochemically characterize the heterogeneity that is observed in the 
iCE assay as it relates to potency.  In addition, the suitability of the assay in the stability protocol 
will be assessed and acceptance criteria will be revised once the sponsor has gained additional 
manufacturing experience.  
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It is agreed that additional product quality data is to be provided. It is not a clinical trial. 

 
Required 

 Observational pharmacoepidemiologic study  
 Registry studies 
 Primary safety study or clinical trial 
 Pharmacogenetic or pharmacogenomic study or clinical trial if required to further assess safety 
 Thorough Q-T clinical trial 
 Nonclinical (animal) safety study (e.g., carcinogenicity, reproductive toxicology) 

Continuation of Question 4 
 

 Nonclinical study (laboratory resistance, receptor affinity, quality study related to safety) 
 Pharmacokinetic studies or clinical trials 
 Drug interaction or bioavailability studies or clinical trials 
 Dosing trials 
 Additional data or analysis required for a previously submitted or expected study/clinical trial  
(provide explanation) 
      

 Meta-analysis or pooled analysis of previous studies/clinical trials 
 Immunogenicity as a marker of safety 

X   Other (provide explanation) 
This is not a clinical study 

 
Agreed upon: 

X   Quality study without a safety endpoint (e.g., manufacturing, stability) 
 Pharmacoepidemiologic study not related to safe drug use (e.g., natural history of disease, 
background rates of adverse events) 

 Clinical trials primarily designed to further define efficacy (e.g., in another condition, 
different disease severity, or subgroup) that are NOT required under Subpart H/E 

 Dose-response study or clinical trial performed for effectiveness 
 Nonclinical study, not safety-related (specify) 

      
 Other 

      
 
20. Is the PMR/PMC clear, feasible, and appropriate? 

X  Does the study/clinical trial meet criteria for PMRs or PMCs? 
X  Are the objectives clear from the description of the PMR/PMC? 
X Has the applicant adequately justified the choice of schedule milestone dates? 
X   Has the applicant had sufficient time to review the PMRs/PMCs, ask questions, determine 

feasibility, and contribute to the development process? 
 

PMR/PMC Development Coordinator: 
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 This PMR/PMC has been reviewed for clarity and consistency, and is necessary to further refine 
the safety, efficacy, or optimal use of a drug, or to ensure consistency and reliability of drug 
quality.  

 
_______________________________________ 
(signature line for BLAs) 
 
 

Reference ID: 3122754



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

RICHARD LEDWIDGE
04/26/2012

LYNNE P YAO
04/26/2012

Reference ID: 3122754



FOOD AND DRUG ADMINISTRATION 
Center for Drug Evaluation and Research 
Office of Prescription Drug Promotion  
Division of Professional Promotion 
Division of Direct-to-Consumer Promotion 

****Pre-decisional Agency Information**** 
   

Memorandum 
 
Date:  April 18, 2012 
  
To:  Jessica Benjamin, MPH, Senior Regulatory Project Manager 
  Division of Gastroenterology and Inborn Errors Products (DGIEP) 
 
From:   Kathleen Klemm, Pharm.D., Regulatory Review Officer  
  Division of Professional Promotion (DPP) 
  Office of Prescription Drug Promotion (OPDP) 

 
CC: Twyla Thompson, Pharm.D., Regulatory Review Officer, Division of Direct-to-

Consumer Promotion (DDTCP)/OPDP  
 

Lisa Hubbard, R.Ph., Professional Group Leader, DDP/OPDP 
 

  Shefali Doshi, M.D., Direct-To-Consumer Group Leader, DDTCP/OPDP 
 
Subject: NDA 022458 

ELELYSO (taliglucerase alfa) for injection, for intravenous use [Elelyso] 
 

OPDP Labeling Consult Response  
 
   
 
In response to DGIEP’s November 9, 2011, consult request, OPDP has reviewed the draft 
package insert (PI) and carton/container labeling for Elelyso and offers the following comments.   
 
OPDP’s comments on the PI are based on the proposed draft marked-up labeling titled,  
elelyso-pi.doc, sent to OPDP via email on April 12, 2012, by Jessica Benjamin.  OPDP’s 
comments on the PI are provided directly on the document attached below.  Please also see 
below for OPDP’s comments on the carton/container labeling. 
 
If you have any questions regarding the PI or carton/container labeling, please contact Kathleen 
Klemm at 301.796.3946 or Kathleen.Klemm@fda.hhs.gov.   

 1
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Carton/Container Labeling 
 
OPDP has reviewed the following materials, accessed via the EDR (available at 
\\CDSESUB1\EVSPROD\NDA022458\022458.enx, sequence 0044). 
 

 elelyso-carton-label-200-units-pfizer 
 eleyso-vial-label-200-units-pfizer 

 
OPDP has no comments on these proposed materials. 
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Formatting changes and comments by other reviewers were hidden, for ease of reading OPDP's
comments.
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Department of Health and Human Services 
Public Health Service 

Food and Drug Administration 
Center for Drug Evaluation and Research 
Office of Surveillance and Epidemiology  

Office of Medication Error Prevention and Risk Management 

Label and Labeling Review 

Date: December 5, 2011 

Reviewer(s): Manizheh Siahpoushan, PharmD, Safety Evaluator 
 Division of Medication Error Prevention and Analysis 

Team Leader Zachary Oleszczuk, PharmD, Team Leader 
 Division of Medication Error Prevention and Analysis 

Division Director Carol Holquist, RPh, Director 
 Division of Medication Error Prevention and Analysis 

Drug Name(s): Elelyso (Taliglucerase Alfa) For Injection, 200 units/vial 

Application Type/Number: NDA 022458 

Applicant/sponsor: Protalix Ltd. and Pfizer 

OSE RCM #: 2011-44 
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1 INTRODUCTION 
This review summarizes the Division of Medication Error Prevention and Analysis 
(DMEPA’s) evaluation of the proposed container labels, carton labeling and the 
Prescribing Information for Elelyso (Taliglucerase) for NDA 022458 for areas of 
vulnerability that could lead to medication errors. 

1.1 REGULATORY HISTORY 
DMEPA reviewed and provided recommendations to the container labels, carton 
labeling, and the Prescribing Information submitted as part of the original submission on 
April 26, 2010, in OSE Review #2009-2472, dated September 15, 2010.  Our 
recommendations were forwarded to the Applicant.  The Applicant submitted revised 
container label and carton labeling for Protalix Ltd. as well as container label and carton 
labeling for Pfizer Pharmaceuticals (Pfizer labels not originally submitted in the  
April 26, 2010 submission, and not reviewed by DMEPA) on December 23, 2010.  A 
September 23, 2011 Information Request letter from the Agency requested the Applicant 
provide information on how Pfizer and Protalix will distribute the product in the US, and 
if only Pfizer will handle US distribution.  The Applicant explained in a Response 
communication letter dated October 4, 2011 that Protalix Ltd. is the API manufacturer.  
The drug product will be manufactured by .  
Protalix releases and performs stability testing for the drug product, and Pfizer Global 
Manufacturing labels, performs secondary packaging, and releases the drug product for 
distribution in the US, labeled under Pfizer’s corporate name. 

The FDA issued a Complete Response letter to the Applicant on February 24, 2011.  As 
part of the July 31, 2011 Class II resubmission, the Division of Gastroenterology and 
Inborn Error Products (DGIEP) requested DMEPA’s review of the proposed container 
labels, carton labeling, and the Prescribing Information for areas of vulnerability that 
could lead to medication errors, for Elelyso. 

1.2 PRODUCT INFORMATION 
Elelyso (Taliglucerase Alfa) for injection is being developed for the indication of long-
term enzyme replacement therapy in patients diagnosed with Gaucher’s Disease that 
results in one or more of the following conditions: a) anemia, b) thrombocytopenia, b) 
bone disease, or d) hepatomegaly or splenomegaly. Elelyso will be supplied as a 
lyophilized powder in 200 units per vial. Elelyso dosing should be individualized to each 
patient with initial dosage  60 units/kg once every two weeks. 

On the day of use, after the dose of Elelyso to be administered to the patient is 
determined, the appropriate number of vials is each reconstituted with Sterile Water for 
Injection, USP. The final concentrations and administration volumes are provided in the 
table below:  
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200 unit vial  
Sterile water for reconstitution  5.1 mL  
Final volume of reconstituted product  5.3 mL  
Concentration after reconstitution  40 unit/mL  
Withdrawal volume  5 mL  
Units of enzyme within final volume  200 units  

5 mL of reconstituted enzyme is withdrawn from each vial.  The drug must be further 
diluted with 0.9 % Sodium Chloride Injection, USP, to a final volume of 100 mL to  
200 mL. Elelyso is administered by intravenous infusion over 1 to 2 hours. Since Elelyso 
does not contain any preservative, after reconstitution, the vials should be promptly 
diluted and not stored for subsequent use.  Elelyso, after reconstitution, has been shown 
to be stable for up to  hours when stored at room temperature (25°C) and at 2-8°C.  
Elelyso, when diluted, has been shown to be stable for up to 24 hours when stored at  
2-8°C.  

. 

2 METHODS AND MATERIALS REVIEWED 
Using Failure Mode and Effects Analysis1, the principals of human factors, and the 
lessons learned from postmarketing medication error data, the Division of Medication 
Error Prevention and Analysis (DMEPA) evaluated the following (see Appendix A for 
the carton and container labels): 

• Container label submitted on December 23, 2010 

• Carton labeling submitted on December 23, 2010 

• Prescribing Information submitted on July 31, 2011 

3 RESULTS AND DISCUSSION 
Our evaluation of the Protalix container labels, carton labeling, and the Prescribing 
Information  identified that the Applicant did not implement all of DMEPA’s 
recommendations from OSE Review #2009-2472, dated September 15, 2010.  However, 
because the Applicant verified in the October 4, 2011 letter that only Pfizer will be 
responsible for distribution of Elelyso in the US, our evaluation of the container label and 
carton labeling will focus only on the Pfizer container label and carton labeling submitted 
on September 23, 2011.  Our evaluation noted the following deficiencies: 

• The proprietary name is presented in all capital letters which decreases 
readability. 

• The established name is not half the size of the proprietary name. 

                                                      
1 Institute for Healthcare Improvement (IHI).  Failure Modes and Effects Analysis.  Boston. IHI:2004.  
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Date:  Wednesday, October 19, 2011 
 
From:   Faruk Sheikh, Ph.D., Staff Fellow, Laboratory of Immunology 
 
Through:  Susan Kirshner, Ph.D. Associate Chief, Laboratory of Immunology 
       
Subject:   NDA 22458 Taliglucerase alfa confirmatory assay cut-point 
 
Sponsor:   Protalix 
 
Recommendation:  
 
The taliglucerase alfa-induced antibody screening assay followed by the confirmatory 
cut-point assay is suitable and acceptable. However, the proposed deadline for 
submission of additional data (see comments below) regarding (1) neutralizing antibody 
assay and (2) plant or glycogen-specific immunogenic epitope identification precludes 
review in this cycle. The lack of these data may become the basis for a PMR if safety 
data warrants. 
 
Review: 
This review covers Protalix’s responses to deficiency comments 1-4, discussed with the 
Sponsor over telephone on 09/27/2011.   
 
Regarding the screening assay: 
 

1) The confirmatory cut-point  is very high. When comparing nominal 
values of each healthy individual serum samples without drug with the pre-
validated screening cut-point, it appears that a significant number of normal 
samples (n=32) have higher OD values than the assay cut-point (cut-point= ) 
that you established during screening assay validation from normal human serum 
samples. Furthermore 21 of 100 samples showed greater than 30% decrease in 
signal in the presence of taliglucerase alfa.    
 
According to Bardor et al. (Glycobiology (2003):  vol. 13 no. 6 pp. 427-434) a 
high proportion of healthy non-allergic blood donors were positive for anti-plant 
sugar antibodies [i.e. 50% to core β(1,2)-xylose and 25% to core α(1,3)-fucose].   
Therefore it is likely that at least some of your negative control serum samples are 

Department of Health and Human Services 
Food and Drug Administration 
Center for Drug Evaluation and Research 
 

Office of Biotechnology Products 
Division of Therapeutic Proteins 
Rockville, MD 20852 
Tel. 301-827-1790 

Memorandum 
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true positives rather than statistical outliers.  All true positives should be removed 
from the calculation of the cut-point.  
 
Reviewer’s comment: The Sponsor revised the Confirmatory Cut-Point (CCP) 
after reanalyzing the data generated from 100 healthy human serum samples 
provided in the earlier submission (MBR11-184). The CCP was calculated with 
99% Confidence Interval according to Mire Sluis et. al.  
 
The Sponsor generated plate-specific cut-points for 10 plates. They used a 
floating cut-point method due to inter-plate variability for the detection and 
confirmation of the presence of anti-taliglucerase alfa antibodies in target patient 
population. The drug naïve normal human serum samples were evaluated using 
the plate-specific cut-points, and 13/100 samples were eliminated as outlier from 
statistical calculation of CCP based on Log Ratios of OD of samples in absence 
and presence of taliglucerase alfa. However, six additional samples (highlighted) 
were identified that showed higher OD (without taliglucerase alfa) than their plate 
cut-point (see data below). Two of these samples (277M, 288M) had more than 
30% immunodepletion (36 and 38%). These samples may be a true positive for 
the presence of anti-taliglucerase alfa and should have been excluded from CCP 
calculation.  However the exclusion of these samples is unlikely to substantially 
impact the cut-point calculation.  Furthermore, most of the patients we originally 
identified as being false negatives based on the original confirmatory cut-point 
would be considered positive with the proposed new cut point.      
 
The Sponsor states they will provide the following additional information by Nov. 
1, 2011: 
 

1. A new list of patients who confirmed positive in at least one sample. 
2. Neutralizing antibody data for patients newly identified as binding 

antibody positive. 
3. Reassessment of PK, efficacy and safety data to compare between anti-

taliglucerase positive and negative patients. 
 

 
Comment to Sponsor: Your risk-based approach for excluding results from 
healthy drug naïve donor population who appear to have pre-existing antibodies 
that bind taliglucerase alfa due to the exposure to natural plant glycans (Bardor et 
al, Glycobiology vol. 13 no. 6 pp. 427±434, 2003) is appropriate and acceptable. 
 
Comment: The Sponsor was communicated with an advice letter dated 
10/26/2011 regarding the comment. The assay is accepted and a response is not 
required from the Sponsor. 
 
 
 
*data underlined with green are outliers. 
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assay development and results of analysis of clinical samples to the FDA by the 
end of July 2012. This approach might be helpful in demonstrating the presence 
of plant sugar specific antibodies and is acceptable. 
 
The proposed deadline for submission of these data would preclude review in this 
cycle and might come in too late for extension of the clock.  Based on the safety 
analyses the lack of these data would either become the basis for a CR or PMRs. 

 
Regarding the neutralizing anti-prGCD Antibodies Assay: 

 
3) The sensitivity of the neutralizing antibody assay was  indicating a 

low sensitivity of the assay that may not be suitable in determining the presence 
of neutralizing antibodies in all samples. It is critical to have an assay with 
relatively good sensitivity to ensure the safety and efficacy of in-study patients’ 
samples.  
Please use an appropriate positive control neutralizing antibody for the 
development of a reliable and sensitive neutralizing antibody assay. 

 
Reviewer’s Comment: The Sponsor proposed that in order to detect clinically 
relevant response to neutralizing antibodies, the assay should be capable of 
detecting approximately  

 antibody in their sample. In accordance with this concept the Sponsor 
is developing a PK/PD model to determine the amount of neutralizing anti-
taliglucerase antibody activity needed to affect the efficacy of taliglucerase alfa 
treatment and to use this approach in estimating the sensitivity target for the 
neutralizing antibody assay. The Sponsor is expected to submit the report by 
November 15, 2011. This approach may help to estimate the sensitivity 
requirement of the neutralizing antibody assay for taliglucerase alfa but we need 
to look at the data and can comment only after reviewing it.  

 
In addition, the Sponsor stated that they are screening more antibodies to isolate a 
better positive control antibody with higher neutralizing activity. Once found, 
they have a plan to incorporate such antibody in the assay and re-evaluate the 
assay sensitivity. A report of this assay validation may be submitted on May 
2012. For neutralizing antibody assay, it may be included as a PMR with the 
approval of the clinical reviewer. 

 
Comment to Sponsor: This approach may be acceptable if it is clinically relevant 
but we need to look at the data for validation and can comment only after 
reviewing the data. 
 
Comment: The Agency discussed this issue with the Sponsor in a t-con on 9/27/11 
and the comment was also communicated by an advice letter on 10/26/11. The 
validation report of the assay is expected later and may be included as a PMR 
with clinical reviewer’s approval. 
 

Reference ID: 3063318

(b) (4)

(b) (4)



Cell-based Uptake Inhibition Assay: 
 
4) The sensitivity of the uptake inhibition assay was  which is very high 

indicating low assay sensitivity. Low assay sensitivity may compromise the safety 
and efficacy of the drug in treated patients. Please use appropriate positive control 
neutralizing antibody for the development of a reliable and sensitive uptake 
inhibition assay. 

 
 

Reviewer’s comment: As stated in response to question no. 3, the Sponsor also 
proposed to incorporate the same control antibody with higher neutralizing 
activity in cell-based neutralizing activity.  
 
Comment to Sponsor: This approach may be acceptable and the validated assay 
data should be submitted to the agency to review. 
 
Comment: The Agency discussed this issue with the Sponsor in a t-con on 9/27/11 
and the comment was also communicated by an advice letter on 10/26/11. The 
validation report of the assay is expected later and may be included as a PMR 
with clinical reviewer’s approval. 
 

 
The Sponsor intends to evaluate the result of neutralizing antibody activity using 
current cell-based assay and enzymatic neutralizing activity assay from new patients 
identified as IgG positive according to the new CCP and plans to submit data by 
November 1, 2011 to the agency. 
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CLINICAL INSPECTION SUMMARY 

 
DATE:   1/20/2011 
 
TO:   Chantal Phillips, Regulatory Project Manager 

 Carla Epps, Medical Officer 
   Division of Gastrointestinal Products 
 
FROM:    Khairy Malek, Medical Officer 
   Good Clinical Practice Branch 2  
   Division of Scientific Investigations  
 
THROUGH:    Tejashri Purohit-Sheth, M.D. 
   Branch Chief 

Good Clinical Practice Branch 2  
Division of Scientific Investigations  

 
SUBJECT:    Evaluation of Clinical Inspections 
 
NDA :               # 22-458 
 
APPLICANT:  name of sponsor: Protalix Biotherapeutics 
                                    U.S. Agent: Target Health Inc. 
DRUG:  Trade name: Protalix (taliglucerase alfa) for Injection 
  
NME:   Yes 
 
THERAPEUTIC CLASSIFICATION:  Standard 
 
INDICATIONS:        Long-term enzyme replacement therapy for patients with a confirmed  
      diagnosis of Gaucher’s disease that results in one or more of the     
      following conditions: anemia, thrombocytopenia, bone disease 
                                         hepatomegaly or splenomegaly. 
 
CONSULTATION REQUEST DATE: July 14, 2010  
 
DIVISION ACTION GOAL DATE:  February 25, 2011  
PDUFA DATE:                          February 25, 2011 
Inspection Summary Goal Date:         January 2, 2011        
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I. BACKGROUND:   
 

The applicant submitted this application for the use of taliglucerase alfa, a long-term enzyme 
replacement therapy product, in patients with a confirmed diagnosis of Gaucher’s disease that 
results in one or more of the following conditions: anemia, thrombocytopenia, bone disease 
hepatomegaly or splenomegaly. Gaucher’s disease is a lysosomal storage disease caused by 
deficient glucocerebrosidase with resultant glucocerebroside accumulation in the liver, spleen 
and bone marrow. This accumulation leads to hepatosplenomegaly, anemia, and 
thrombocytopenia. The identification of the enzyme glucocerebrosidase deficiency as the cause 
of Gaucher’s disease, led to the use of enzyme replacement therapy as a treatment for this 
disorder. The major disadvantage of this treatment is its very high cost. 
 
The expression of hGCD (human glucocerebrosidase) in plant cells is claimed to better target 
the phagocytic cells in the body. The production of prGCD (plant cell expressed recombinant 
human glucocerebrosidase) utilizes a bacterium capable of inserting single stranded DNA 
molecule into the plant genome. Taliglucerase alfa is produced using prGCD technology. 
 
The applicant submitted a single pivotal study in support of the application: 

 
Protocol BP-06-001, which was a Phase III, multicenter, randomized, double-blind, parallel 
dose study. The objective of this study was to assess the safety and efficacy of prGCD in 
untreated patients with significant signs and symptoms of Gaucher’s disease. Patients were 
randomized to one of the following two dose groups to receive IV infusions every 2 weeks for 
9 months (20 visits): 
Group 1: received 30 units/kg every 2 weeks 
Group II: received 60 units/kg every 2 weeks 
 
The pivotal study was inspected as only foreign data were submitted to support this 
application. Two foreign clinical investigators and the sponsor/applicant were inspected. The 
two sites selected for inspection had the largest number of study enrollees, accounting for 
about 50% of all study enrollees. In addition, , the investigator at , filed a 
financial interest disclosure form. There did not appear to be specific efficacy or safety 
concerns; efficacy results and AE event frequency and severity were similar across all study 
sites. ,  
  
II. RESULTS (by Site): 
 
Name of CI, IRB, or Sponsor & 
Location 

Protocol # and # 
of Subjects 

Inspection 
Date 

Final Classification 
 

Milan Petakov, M.D. 
Clinical Center of Serbia 
Institute of Endocrinology 
Dr. Subotica 13 
11000 Belgrade, Serbia 
 

PB-06-001 
4 Subjects 

11/1/10- 
11/4/10 

NAI 
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Ari Zimran, M.D. 
Shaare Zedek Medical Center 
12 Bayt Street, Jerusalem 
91031, Israel 

PB-06-001 
10 Subjects 

11/8/10- 
11/10/10 

NAI 

SPONSOR: Protalix 
Biotherapeutics 

Protocol:  
PB-06-001  

11/11/2010 
 

NAI 

 
Key to Classifications 
NAI = No deviation from regulations.  
VAI = Deviation(s) from regulations.  
OAI = Significant deviations from regulations.  Data unreliable.   
Pending = Preliminary classification based on information in 483 or preliminary. 

 
1. Name of CI: Milan Petakov, M.D.-Site # 30  

Clinical Center of Serbia, Institute of Endocrinology 
Dr. Subotica 13, 11000 Belgrade, Serbia 
 
a. At both sites one protocol was investigated which is protocol PB-06-001. At 

this site 6 subjects were screened, one was a screen failure and one withdrew 
consent. The field investigator and DSI reviewer, Dr. Malek, reviewed all the 
records of the study, including source records which were compared with CRFs 
and data listings provided with the assignment and to the FDA. All informed 
consent documents were reviewed as well as drug accountability records. The 
site was visited routinely by the CRO monitors. There were no limitations to the 
inspection.  

 
General observations/commentary: The extensive review of the records showed no 

significant discrepancies. There were minor protocol violations reported: one subject 
was admitted with a platelet count of 122,000 (# 002) instead of below 120,000 
required by the protocol. The CI took permission from the sponsor before enrolling the 
subject. Also two subjects, # 008 and 009, had undergone the QCSI test (quantitative 
chemical shift imaging) after Visit 1, not before it, as required by the protocol. There 
were no adverse reactions reported by the CI.   

 
c. Assessment of data integrity: In general, the study was conducted appropriately, and the 

minor deficiencies noted, are unlikely to impact data reliability. The data from this site 
can be used in support of the NDA 

 
2. Ari Zimran, M.D.-Site # 10 

Shaare Zedek Medical Center, 12 Bayt Street, Jerusalem 91031, Israel 
 
a.  What was inspected: At this site, 18 subjects were screened. Eight subjects were 

screen failures and 10 subjects were enrolled and randomized prior to Visit 1. 
Screen failures included pregnant women, children under 18 years and subjects 
with severe neuropathic signs and allergy to carrots. The field investigator and 
DSI reviewer, Dr. Malek, reviewed all the records in the study. This included 
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appears to have executed their responsibilities adequately in the conduct of the 
clinical trial.  

 
c. Assessment of data integrity: The sponsor’s inspection affirmed that the studies at the 

above 2 sites were well monitored and assured the validity of the data collected for this 
NDA. The data are considered reliable in support of the study.  

 
III.   OVERALL ASSESSMENT OF FINDINGS AND RECOMMENDATIONS 

  
Two foreign clinical investigator sites and the sponsor were inspected in support of the 
application. No significant deficiencies were noted and the study appears to have been 
conducted adequately. The data appear reliable and can be used in support of the NDA. 
 
                                                                   

{See appended electronic signature page} 
 

  GCP Reviewer: Khairy Malek, M.D. 
                                                                          Good Clinical Practice Branch II 

        Division of Scientific Investigations 
                                                                     

 
CONCURRENCE: 
 

{See appended electronic signature page} 
 
Tejashri Purohit-Sheth, M.D. 
Branch Chief 
Good Clinical Practice Branch II 
Division of Scientific Investigations 
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Immunogenicity Consult Review 
Center for Drug Evaluation and Research                                                                     

OPS/OBP/ Division of Therapeutic Proteins 
 
 
DATE:     08/31/2010 
 
NDA:    22458 
 
REVIWED BY:   Faruk Sheikh, Ph.D., Laboratory of Immunology, Bldg  
    29A, 3B-15, Rockville Pike, Rockville-20892 
 
APPROVED BY:       Susan Kirshner, Ph.D., Associate Chief, Laboratory of  
    Immunology 
 
PRODUCT:   Recombinant Human Glucocerebrosidase (prGCD)   

  produced by tissue culture in carrot cells.           
 
PROPOSED USE:      Long-term enzyme replacement therapy in patients with  
    Gaucher disease. 
 
ROUTE OF ADMIN:  IV infusion 
 
DOSE FORM:  Solution for injection (excipients include mannitol,   
    polysorbate 80, and sodium citrate) 
 
DOSING REGIMEN:  60U/kg once every two weeks by IV infusion over 1-2  
    hours. 
 
SPONSOR:    PROTALIX BIOTHERAPEUTICS LTD. 
    2 SNUNIT STREET 
    SCIENCE PARK 
    P.O. BOX 455 
    CARMIEL 20100, ISRAEL               
    Phone: 972 4 988 9488 
 
CC:  Phillips, Chantal 
 
RECOMMENDATION:  
 
The sponsor submitted data supporting the validation of an anti-prGCD antibody (anti-
drug antibody; ADA) screening assay followed by a confirmatory assay using 
immunodepletion. In addition, the sponsor also submitted data to validate a neutralizing 
antibody assay and antibody sub-type assay (for IgG and IgE). All assays were deficient 
in several critical data or information. In a 74-day letter notice the agency asked for 
relevant data required for validation purposes of the assays. While the sponsor addressed 
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most of the queries satisfactorily in response to the letter, the following comments need to 
be addressed by the sponsor to complete our review. The Sponsor provided a response to 
these questions in an amendment to the NDA on 22nd December, 2010.  However, these 
responses arrived too late to be reviewed in this cycle.  Therefore the issues remain 
deficiencies for the application.  Furthermore, the Sponsor has not completed the 
development and validation of an assay to assess for the presence of antibodies that 
neutralize Elelyso uptake by macrophages.  Therefore the assessment of Elelyso 
immunogenicity is incomplete.   
 
The Sponsor has identified 5 subjects who developed anti-drug binding antibodies.  The 
Agency disagrees with the criteria used by the Sponsor to identify these patients.  First, 
the confirmatory cut-point used by the Sponsor is probably unacceptable.  However the 
final determination of the acceptability of the cut-point is pending as those data were 
submitted too late for review in this cycle.  In addition, the Sponsor only counted patients 
who were positive at the last time point, whereas the Agency counts patients who were 
positive at any time point.  Using revised criteria there are 10 – 13 additional patients 
who appear to have seroconverted during the trial.  The analysis of the impact of 
antibodies on safety, PK and efficacy is ongoing. 
 
We recommend that this drug not be approved now since: 1) There are other drugs on the 
market at this time to treat this disease; 2) Antibodies to Elelyso could abrogate efficacy 
leading to disease progression; and 3) data were not submitted in time for the Agency to 
complete its assessment of product immunogenicity and its impact on safety, PK and 
efficacy.  
 
 
Comments to Sponsor: 
 
Anti-drug IgG assay: 
 

 
1. The concentration of the positive control-1 (PC-1, rabbit anti-taliglucerase alfa 

IgG antibodies in human serum) that you used for assay quality assessment was 
very high  The agency recognized that the limit of detection may be 
different due to affinity differences of the antibodies in the assay. However, in 
order to ensure reliable performance of the assay it is useful to have a low 
positive control that produce signal close to cut point of the assay. Please confirm 
that your assay contains a low quality control that can reproducibly produce 
response above the cut point of your assay. 

 
2. You used an inhibition of  as a confirmatory cut point to identify true 

positive samples. Please set up an assessment to define confirmatory cut-point as 
an objective and reliable approach to confirm the ADA positive samples. 

 
3. In drug tolerance study you used  control antibodies to assess the drug 

tolerance. Your assay is insufficient to address the drug tolerance at low 
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concentration of anti-prGCD antibodies. Demonstrate your drug tolerance study 
in presence of low concentrations of antibodies.  

 
Neutralizing antibody Assay: 
 

4. Develop appropriate quality controls in the neutralizing antibody assay and 
establish acceptance criteria based on these controls. 

 
Ant-drug IgE assay: 
 

5. The specificity assessment is designed to show that the drug product specifically 
binds to the antibodies induced by the product in human serum in presence of 
exogenously added interfering molecules of similar size and charge (e.g. IgG in 
IgE assay development). 

6. The agency recognized that an alternative control may be required, in case a 
human positive control is not available and also recognize that the detection limit 
may vary depending on antibody affinity. However, an estimation of assay 
sensitivity expressed in mass units is necessary to ensure the assay suitability and 
the performance for the intended purpose. Determine assay sensitivity and report 
it to the agency.  

 
Original deficiency comments to the Sponsor (74-day letter comments 
communicated to the Sponsor). 
 
Comments to Sponsor: 
 
1. You report the sensitivity of your assay as  based on a standard curve generated 
by spiking rabbit polyclonal antibody in human serum. Please clarify how this limit was 
established and provide the data that support it in a tabular form. 
 
2. Establish quality controls (QC) for your assay to ensure reproducible sensitivity and 
range. A LOW positive quality control (LQC) should have an antibody concentration 
close to the LOD (limit of detection). The LQC should be set to fail the assay 1% of the 
time. 
 
3. Provide data to establish that the assay is specific for antibodies to your product or its 
endogenous counterpart. Please provide any available information regarding the 
potential cross-reactivity of antibodies to pr-GCD and currently licensed products for the 
same indication. 
 
4. Provide a clear explanation of how the cut point was derived along with the raw data 
utilized to determine it. A sample size of 50 – 100 subjects from the target population 
(treatment-naïve) is generally recommended for establishing the cut-point. The Agency 
recognizes that these samples may not be available and there are alternative approaches 
that may be acceptable- 
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Regarding the IgE assay: 
 
5. For the assay for detection of anti- prGCD IgE please provide the following 
information: 
a. Data to demonstrate the sensitivity and specificity of the assay in the presence of other 
antibody subtypes, including human IgG. 
 
b. The serum concentration used in your assay and demonstrate lack of interference from 
serum matrix components in your assay. 
 
c. Quality controls (QC; low, medium and high) and relevant standards for your assay 
and establish their acceptance criteria for your assay. Please ensure a low positive 
control that is set to fail the assay 1% of the time to help monitor assay performance. 
 
d. Results of patient sample analyses. 
 
Regarding the confirmatory assay: 
 
6. Provide data to support the proposed cut point of  reduction as an acceptance 
criterion for the presence of anti- taliglucerase alfa antibodies in confirmatory test. 
Cutpoints for confirmatory assays should be established statistically based on assay 
variability rather than on the results of displacement studies. 
 
7. Provide data that establishes the linearity of the assay and justifies the selection of  

 of product as optimal for this assay.    
 
8. Establish the accuracy and precision of the assay using samples of LOW, MED and 
HIGH antibody concentration that are within the linear range of the assay. Include data 
to demonstrate that the study samples are insensitive to the position in the plate wells. 
 
9. Establish the robustness of your assay showing the assay quality remains unaffected 
with small variations in the method parameters. 
 
Regarding the neutralizing antibody assay: 
 
10. Regarding the neutralization of enzymatic activity assay: 
 
a. Develop a suitable positive control neutralizing anti-taliglucerase alfa antibody to use 
in your assay. 
 
b. Submit data regarding the sensitivity of this assay. The sensitivity of the assay should 
be provided in mass units if at all possible. 
 
c. Verify the cut-point you determined for this assay using sera from the target patient 
population and establish appropriate quality controls. 
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180AI 
MBR09-
180AM 

10S018 10-028 M 02100798826 55, 54, 50, 44.49 Negative 

MBR09-
180AQ 

22S001 22-030 F 02100988102 41.82 Negative 

MBR-09-
180C 

1S006 10-005 F 03100464143 44.71 (2nd) to 29.12 Negative 

MBR09- 
180A 

30S004 30-011 M 03100684410 57 (5th), 37.91 Negative 

MBR09-
180P 

15S002 15-016 M 03100826197 54, 58.95, 48, 45.52 Negative 

MBR-09-
180A0 

17S001 17-032 F 03100918940 44.03 Negative 

MBR-09-
180M 

11S001 11-007 F 786000015 54.48 on 7th visit only Negative 

MBR-09-
180AB 

22S002 22-031 M 02100886386 45.33 3rd visit only Negative 

MBR-09-
180AK 

14S001 14-027 M 02100785391 48.93 13th visit only Negative 

MBR-09-
180A 

30S002 30-009 M 03100794788 49.21 13th visit  Negative 

  
An information request (see comments at the beginning of this review) was sent to the 
Sponsor to address the discrepancies between our and the Sponsor’s analyses.  As noted 
above, the Sponsor did not reply in time for us to incorporate their response into our 
review this cycle.  We will continue to address these issues in the next cycle. 
 
The Sponsor provided validation data for the following assays: 
 1) anti-prGCD screening assay 
 2) Confirmatory assay (immuno-depletion) 
 3) Neutralizing antibody assay 
 4) anti-prGCD IgG assay  
 5) anti-prGCD IgE assay 
 6) Assessment of prGCD in human plasma (pre- and post dose). 
 
In this submission, the sponsor reported the screening of 383 samples (from 33 patients) 
for the presence of anti-prGCD IgG antibodies from Phase III study in Patients with 
Gaucher Disease.  Out of 383 serum samples, 167 samples initially tested positive. These 
samples were subjected to confirmatory analysis and 37 samples confirmed positive for 
the presence of anti-prGCD antibodies (9.7%) according to the Sponsor’s original 
criteria.  None of the samples were positive in the assay to detect neutralization of 
catalytic activity.. In another study, the sponsor tested twelve serum samples from 
patients with hypersensitivit reactions for the presences of antigen specificIgE antibodies, 
one of these patients was positive for the presence of IgE antibodies against prGCD. 
 
1. VALIDATION OF ANTI-DRUG ANTIBODY (IgG) SCREENING ASSAY: 
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Two positive controls were used in the assay to monitor the quality and the performance 
of the assay. Positive controls in the assay were rabbit anti-prGCD (PC-1) and human 
IgG, called positive control-2 (PC-2) that was used to coat plate wells in the assay.  
  
Rabbit anti-prGCD positive control (PC-1) and unknown serum samples were added in to 
the prGCD coated wells of the micro-plate in duplicate, while assay diluent only (PBS 
containing 1.0% BSA) was added to the human IgG coated wells only (for PC-2). 
The plate was incubated at RT with gentle shaking for 2 hours allowing anti-prGCD IgG 
antibodies to bind to the prGCD and then washed to remove non-reactive serum 
components.  
 
An anti-human IgG peroxidase conjugate was added which bound to both the antibody 
bound to the prGCD coated wells and the antibody coated on the control human IgG 
coated wells. 
 
A goat anti-rabbit IgG peroxidase conjugate was added to the wells containing the rabbit 
anti-prGCD positive control. The plate was then incubated at RT for 1 hour with gentle 
shaking and washed. Substrate, a solution of ABTS [2,2'-azino-di (3-ethyl-
benzthiazoline-6-sulphonate)] was added to produce color reactions and the absorbance 
was measured at 405 nm using a plate spectrophotometer. 
 
Acceptance criterion for PC-1 and PC-2: 
 
The acceptance criteria for PC-1 were ≤30% variance (CV%) and the OD at  

 rabbit anti-prGCD in human serum). The sponsor indicated that 
the OD unit acceptance criterion for PC-1 was established by the equation:  of 
mean= (Inter-assay mean OD x   
 
For PC-2 (human IgG-coated plate wells containing 250ng/ml IgG in plate coating 
buffer, 100µl/well), the OD at 405nm acceptance criterion was: Mean OD should be 2-
fold above the background (0ng/ml of human IgG coated well) 
 
The positive responses with both the human IgG coated wells (PC-2) and the rabbit anti-
prGCD positive controls (PC-1) were used to demonstrate that the assay was performing 
optimally.  The intensity of the color produced was used to calculate the concentration of 
prGCD IgG antibodies in the sample. 
 
The concentration of the positive control-1 (PC-1, rabbit anti-taliglucerase alfa IgG 
antibodies in human serum) that the Sponsor used for assay quality assessment was very 
high . The agency acknowledges that the limit of detection of antibodies may 
be different due to affinity differences of the antibodies in the assay. However, in order to 
ensure reliable performance of the assay it is useful to have a low positive control that 
produce signal close to cut point of the assay. The Sponsor should confirm that their 
assay contains a low quality control that can reproducibly produce response above the 
cut point of your assay. 
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Test Article and Antibodies:  
 
Glucocerebrosidase (prGCD) drug Product (from Teva). 
Rabbit anti-prGCD Antibody (Protalix) 
Human IgG (Sigma). 
 
Biological Matrices: 
 
Pooled Human Serum (PHS)    
Normal Serum Pool (NSP, 44 male+female)  
Goat Serum      
Pre-Dose Patient Serum Samples   - Clinical study 
 
3.1 Intra-Assay Precision (for prGCD + human IgG coated plate): 
 
Pr-GCD coated plate: The sponsor stated that 6 duplicate sets of the rabbit anti-prGCD 
IgG spiked into human serum (PC-1) were prepared in a single batch and assayed in a 
single validation run. 
 
Human IgG Coated Plates: The sponsor stated that 6 duplicate sets of wells coated with 
human IgG (PC-2) were assayed with assay diluents’ in a single validation run. 
 

 
 
The precision of the assay justified by the coefficient of variance (CV%) were extremely 
low for both controls. 
 
3.2 Inter-Assay Precision (for prGCD + human IgG coated plate): 
 
Pr-GCD coated plate: The sponsor stated that 2 duplicate sets of the rabbit anti-prGCD 
IgG spiked into human serum (PC-1) were assayed in fifteen separate validation runs. 
 
Human IgG Coated Plates: The sponsor stated that 2 duplicate sets of wells coated with 
human IgG (PC-2) were assayed in fifteen separate validation runs. 
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The intra and inter-assay precision (%CV) were within acceptable limits for an ELISA 
based assay.  Although, the sponsor did not indicate whether the inter-assay run included 
different analysts and day, the inter-assay precision was conducted for fifteen 
independent assay run.  
 
3.3 Assay Cut-point Determination: 
 
The assay cut-point was calculated using a factor “delta”. The delta was added to  
individual plate NSP for each run which was determined from the mean of the three 
normal human serum pool samples (NSP) for each plate. The sponsor stated that the delta 
of the assay was determined from 29 pre-dose patient serum samples from Protalix 
Phase 3 clinical trial (study number PB-06-001), 44 normal individual [24 male and 20 
female] human serum samples and a normal serum pool (NSP) control which consisted of 
pooled normal human serum. The overall inter-assay mean OD, SD (standard deviation) 
and CV% (coefficient of variation) are presented in table below. 
 
The sponsor used this equation for the determination of ‘delta’ value in order to consider 
the plate specific variation. Basically, for plate specific cut point, delta value was added 
to the above equation that generates the equation below, if there is no plate to plate 
variation,   
 
Plate specific cut point = Mean OD of 100 samples + 1.645 SD,  
 
according to the Mire-Sluis et. al., 2004.  This method is based on 95% confidence limit 
to include 5% false positive in the initial screening. So, the assay is acceptable.  
 
 
Table. Assay Cut-point Determination 
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The data provided above indicated that the delta value (0.052 OD value) was determined 
on the prGCD coated plates by analyzing 44 normal individual (24 male and 20 female) 
human serum samples and a normal serum pool (NSP) control which consisted of pooled 
normal human serum. The coefficient of variation (CV%) of the assay for individual 
human serum and NSP samples were 23.61 and 9.18% respectively. The sponsor also 
described the determination of delta from 29 pre-dose patient serum samples from 
Protalix Phase 3 clinical trial (study number PB-06-001), the data from which is 
presented below under the title clinical study-phase III (see below), also shows a delta 
value of  0.052 OD units. Thus the assay cut-point isolated from healthy individual was 
also verified in patient’s serum sample. Therefore, this assay cut-point is acceptable.  
 
3.4 Confirmatory Test:  
 
The confirmatory testing was assessed by immunodepletion. The sponsor stated that 
10μg/mL of prGCD was added to the PHS (pooled human serum) and to the antibody 
positive control (PC-1). The data was compared against unspiked controls. According to 
the sponsor, any sample demonstrating a decrease of greater than 50%, after the addition 
of prGCD, was considered positive for anti-prGCD antibodies. 
 
*PC-1 = Rabbit anti-prGCD positive control spiked into pooled human serum. 
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The acceptance criterion was set at a decrease of greater than in compare to un-
depleted sample. However, the sponsor did not provide any justification. In addition, the 
sponsor also did not justify the use of  prGCD in this assay.  
 
Use of  inhibition for the confirmatory assessment is a subjective criterion and is not 
acceptable. For these types of assays the confirmatory cut-point is usually based on assay 
precision and in our experience we have seen the cut-point is around 30% inhibition of 
response.  The Sponsor is being asked to re-establish the confirmatory cut-point (see 
comments to Sponsor) 
 

 
The immunodepletion assay with positive control and pooled human serum indicated that 
the assay passed the test with an immunodepletion above .  The sponsor also 
presented this test with pre-dose patient serum from phase III clinical study, the data is 
presented below (under the Phase III study report) 
 
The Sponsor did not provide data showing that prGCD was optimum for the 
immunodepletion study. Also they did not justify the acceptance criterion (≥  
depletion) for the presence of anti-drug antibody to be positive. Please submit data 
showing that  was optimum for your assay and justify depletion is 
the acceptance criterion for a sample to be positive in your assay. 
 
3.5 Freeze-thaw Stability: 
 
The sponsor stated that 6 duplicate sets of the rabbit anti-prGCD IgG antibodies were 
analyzed after the twelfth freeze-thaw (F-T) cycle. 
 
Table: Freeze-Thaw Stability 
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The freeze-thaw results met the acceptance criteria for the 6 duplicate sets for the control 
yielding lower variability among test samples studied (precision 5.3%). The sponsor 
stated that they tested twelve freeze-thaw cycle.  The positive control was acceptable even 
after 12-th cycle of freeze-thaw assessment.  
 
3.6 Short-Term Stability: 
 
The Sponsor stated that the short-term stability of rabbit anti-prGCD IgG antibodies in 
human serum was determined after PC-1 samples were kept on wet ice for 4 hours, and 
overnight (21.5 hours) at 5 ± 3 °C and then analyzed. According to the sponsor 6 
duplicate sets of each PC were analyzed. 
 
Table: Short-Term Stability 

 
 
The results met the acceptance criteria for the 6 duplicate sample sets at each control 
level yielding a precision of 2.68% and 0.72%. Therefore, the PC-1 was good for 4 hours 
on wet ice and 21.5 hours at 5±3oC. 
 
3.7 Assay Sensitivity:  
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prGCD Coated Plates: The sensitivity of the assay on prGCD coated plate was 
determined by serially diluting PC-1 sample consisting of rabbit anti-prGCD IgG 
antibodies in human serum 2-fold using 100% normal human serum 1-fold through 
4,096-fold dilution. According to the sponsor, each of the antibody-spiked control sample 
dilutions in 100% normal human serum were diluted at the MRD in assay diluent with 
2% goat serum in a single run and each dilution was assayed in duplicate.  The sensitivity 
was calculated according to the following formula.  
 
Sensitivity Calculations: 
Titer = 10Log(dCutpoint) where Log(dCutpoint) is calculated according to the equation 
Log(dCutpoint) = Logdo + (x-ODo) x Slope, where x = the cutpoint and 
Slope = (Logd1 – Logd0)/(OD1 – OD0) 
d0 = Dilution greater than or equal to the cutpoint 
d1 = Dilution less than the cutpoint 
OD0 = Optical density of d0 
OD1 = Optical density of d1 
 
The results are presented in the table below. 
 
Table. Sensitivity of prGCD Coated Plates. 

 
 
Human IgG Coated Plates: The sensitivity for this portion of the assay was estimated by 
serially diluting the human IgG (250ng/ml) coating solution using coating buffer (35mM 
NaHCO3, 15mM Na2CO3). The human IgG was coated serially at a concentration of 1000 
ng/mL through 15.63 ng/mL, and a concentration of 0 ng/mL of the human IgG was the 
background level in the final well. These coated wells were assayed in a single run and 
each dilution was assayed in duplicate. The sponsor stated that, the sensitivity was 
interpolated from the corresponding concentration of human IgG which had an OD that 
was at least 2-fold above the background (0 ng/mL of human IgG) OD. 
 
 
Table: Sensitivity of Human IgG Coated Plates 
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The sponsor demonstrated the sensitivity of the assay on prGCD coated plate using PC-1 
antibodies sample which was 97.86 ng/mL indicating that anti-prGCD IgG antibodies 
were still detectable at this concentration. On the other hand, the sponsor also 
determined the sensitivity on human IgG coated plate which was 20.05 ng/mL indicating 
that this was the lowest concentration at which human IgG (PC-2) was still detectable.  
 
In 74-day letter response Protalix confirmed the assay sensitivity with data. The sensitivity 
was determined by interpolation of the results of the dilutions above and below the plate 
cut off value. The data are presented in a Table above.  The sensitivity of the assay was 
bracketed by the 16 (value above cut-off) and 32 fold dilutions (value below cut-off) and 
was calculated according to a formula stated above. This approach is acceptable. 
 
3.8 Drug Tolerance: Here, the positive control (PC-1) sample containing 2500ng/ml 
rabbit anti-prGCD IgG, was spiked at 800μg/mL prGCD and serially diluted 2-fold down 
to 0.098μg/mL and compared data with an unspiked preparation of the PC-1. The results 
are presented in table below. 
 
Table: Drug Tolerance 

 
 
The sponsor demonstrated drug tolerance by determining the concentration of drug 
(prGCD) that can be present with the rabbit anti-prGCD IgG antibodies in human serum 
without masking the presence of the anti-prGCD IgG antibodies. According to the 
sponsor the plate background OD, (pooled human serum OD) was 0.084. In the 
calculation for the tolerance, the sponsor multiplied background OD by 2 and looked for 
this OD in the table above which was corresponding to the 100µg/ml of prGCD. 
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The drug concentration in the antibody positive control demonstrated an OD that was 2-
fold above the background of the PHS OD which was 100 μg/mL indicating that this 
amount of prGCD can be present with the rabbit anti-prGCD IgG antibodies in human 
serum without masking the presence of the anti-prGCD IgG antibodies.  The half-life of 
Elelyso is ~15 minutes in the serum and is delivered i.v. once every two weeks.  Therefore 
the presence of on-board drug is unlikely to interfere assay performance.  
 
2. VALIDATION OF NEUTRALIZING ANTIBODY ASSAY: 
 
Objective: The objective of this study was to validate the performance of the assay for 
the detection of neutralizing anti-Glucocerebrosidase (prGCD) antibodies in human and 
Cynomolgus monkey serum. 
Test Article: prGCD.  
Test System: Anti-prGCD antibodies in human and Cynomolgus monkey serum in 1:20 
dilution. 
 
In the 74 day letter the Sponsor was asked to confirm that the final serum concentration 
in the assay was 1:20 and to submit the supporting data. 
 
In their response to the 74 day letter, the Sponsor stated that they used 1:20 diluted 
serum for the assay because it has a low background readout (0.09 OD units). The 
Sponsor did not provide any data in support of using 1:20 dilution as optimum. However, 
this is within FDA guidelines, which recommend not diluting more than 1:100 so as not 
to impact assay sensitivity. Since the back ground of the 20-fold diluted serum was very 
low for all samples (male, female and NSP) it is acceptable. 
 
Positive Control: Positive Activity Assay Control (Positive Control) – prGCD diluted in 
activity assay buffer to a final concentration of 10μg/mL. 
Neutralizing Control (Negative Control): A solution of prGCD substrate (p-nitrophenyl 
β-D-glucopyranoside in activity assay buffer), and the enzyme inhibitor conduritol B 
epoxide (CBE). 
Non-Neutralizing Control (NNC) - The third control of pooled normal human serum 
was added to the coated wells to monitor the activity of the enzyme coated to the surface 
of the microtiter wells in the presence of human serum. 
 
Activity Assay Buffer (pH5.5): Phosphate-Citrate Buffer (0.1M) with 10% Triton X-100 
and Sodium Taurocholate. 
 
The sponsor does not have a neutralizing antibody to use as a positive control.  
 
Assay Overview: The assay was based on an enzyme immunoassay technique (ELISA) 
using 96-well microtiter plates coated with prGCD molecules.  
 
Coating: A solution of prGCD were added to the wells of the microtiter plates and 
incubated for 2 hours at room temperature. 
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Control samples: neutralizing controls (NC) and non-neutralizing (NNC) controls were 
added on prGCD coated wells. 
 
Pre-diluted human serum samples were pipetted into the wells of the plates allowing any 
anti-prGCD antibodies present to bind to the prGCD.  After 1-hour incubation at RT, 
followed by a wash step, a substrate solution (p-nitrophenyl β-D-glucopyranoside in 
Activity Assay Buffer), was added to the wells. Positive control and assay blank were 
added on uncoated wells.  
 
A solution of prGCD substrate and enzyme inhibitor conduritol B epoxide (CBE) was 
added to the coated wells in lieu of a positive neutralizing anti-prGCD antibody to show 
enzyme inhibition.  After 1hour incubation at 37oC, 2.5 M sodium hydroxide was added 
to stop the reaction.The optical density (OD) was read at 401 nm and the assay blank was 
subtracted from all OD values. 
 
This assay is not quantitative and a calibration curve is not needed. This method is used 
to screen samples. A sample was considered positive for neutralizing activity if the OD 
obtained was less than or equal to the assay cut-off. The cut-off used an upper negative 
limit set to identify 5% of the samples as false positive, which is commonly used in 
industry.   
 
The following validation result was provided by the sponsor as summary for a quick 
look. 

 
 
Assay Cut-off determination: 
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The sponsor used normal individual human serum samples (50 male and 50 female) to 
demonstrate plate-specific assay cut-point. The sponsor stated that these samples were 
tested using 6 aliquots of the sample and 6 aliquots of 3 assay controls. The ODs obtained 
for the non-neutralizing controls (NNC) from a pool of human serum samples, were used 
to determine the non-specific background (NSB) of the assay.  
 
The sponsor calculated plate specific cutoff by using “delta”. The delta value was 
subtracted from each plate NSB to calculate the individual plate specific cut-off 
according to the following formula. 
 
Delta = [Overall Mean of OD’s of NNCs runs, NSB] – [Overall Mean of OD’s of 100 
normal serum samples -1.645 SD] 
 
Plate Cutoff = Mean Plate NSB - Delta 
 
The sponsor determined plate-specific assay cut-point by 1.645xSD (of 100 normal 
samples) from the overall mean OD of 100 normal serum samples, which is usually used 
for the determination of assay specific cut point according to Mire-Sluis et., al., 2004.  
 
The following table shows the determination of delta from human serum sample. 
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The delta was also determined from monkey samples, which was 0.687 with a CV% of 
19. The sponsor presented data from Cynomolgus monkey in the original submission. I 
have reviewed the data and did not present it here. 
 
The sponsor established the delta and NSB value for each assay in order to calculate the 
assay cut-off according to the formula above. For the human serum samples, the overall 
mean OD for all of the samples (male and female) was 1.345 (SD = 0.423), and the NSB 
was 1.70 resulting in a delta of 1.053 OD units. The performance of the assay was 31.4% 
(see table above).  
 
The nab assay is not a quantitative assay. The sponsor used a cut-off where upper 
negative limit was set to identify 5% samples as false positive as indicated above. The 
sponsor used a chemical substrate and an enzyme inhibitor to control the reaction. Pre-
incubation with the neutralizing antibody containing serum should block the enzyme 
activation. Thus, the sponsor derived a cut-off value to use in the clinical assay.  
 
Protalix has provided data in 74-day letter response that their several attempts to 
develop neutralizing antibodies against prGCD were unsuccessful. Protalix indicated 
that they developed various antibodies in rabbits and chicken by immunization with 
either prGCD whole molecule or prGCD specific peptides. These antibodies were tested 
for their ability to inhibit enzymatic activity of prGCD as measured by O.D at 405nm in a 
specific dose dependant manner compared to controls that remained unsuccessful so far. 
 
Therefore, Protalix decided to use the synthetic inhibitor conduritol B epoxide (CBE) as 
a positive control for neutralizing activity that demonstrates inhibition of 80-85% of 
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enzymatic activity. This approach could be acceptable as an alternative, if a neutralizing 
antibody could not be developed.  Such approaches have been used for other products. 
 
Protalix also could not demonstrate whether the cellular entry of the product could be 
neutralized by the antibody, because they do not have an assay to assess uptake 
neutralization.  In the 74-day letter response Protalix proposed to develop a cell-based 
assay system to address this question. 
 
The sponsor did not submit the sensitivity of this assay. Protalix argued that the 
sensitivity could not be determined because they did not have a positive control. So, the 
sensitivity of the assay could not be established.  
 
Protalix has provided data regarding their failed attempts to develop a neutralizing 
antibody control against prGCD. They developed various antibodies in rabbits and 
chicken by immunization with either prGCD whole molecule or prGCD specific peptides. 
However, these antibodies were unable to inhibit enzymatic activity of prGCD. 
 
Therefore, Protalix decided to use the synthetic inhibitor conduritol B epoxide (CBE) as 
a positive control for neutralizing activity that demonstrates inhibition of 80-85% of 
enzymatic activity.  
 
Neutralization of enzymatic activity is probably not as critical as neutralization of 
uptake, since antibodies that neutralize enzymatic activity are likely to dissociate under 
the low pH conditions of the lysozomes they will enter. 
 
Precision of the assay: 
 
Intra-assay precision: Intra-assay precision was established by analyzing 6 aliquots of 
each control samples six times. Three control samples were used in the assay: (1) Positive 
control (a solution of prGCD); (2) Neutralizing control (NC, a solution of prGCD 
substrate and the enzyme inhibitor) and (3) Non-Neutralizing Control (NNC, pooled 
normal human serum). 
 
Intra-assay Precision 

 
 
The precision of the assay obtained for the positive control serum samples were 3.04% 
and 6.06% for the human and Cynomolgus monkey respectively. The precision obtained 
for the non-neutralizing control samples were 7.07% and 6.85% for the human and 
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Cynomolgus monkey respectively. The OD values were very low for the NC samples for 
human as well as for the monkey as expected. The precision of the assay was met the 
required criteria. 
 
Inter-assay precision: For inter-assay precision, the sponsor stated that all control 
samples were assayed six times with 6 aliquots of each controls.  
 
Inter-assay Precision and Performance Data. 

 
 
The inter-assay precision results obtained for the positive control serum samples were 
3.82% and 7.28% for the human and Cynomolgus monkey respectively and 20.1% and 
19.7% for the non-neutralizing control samples for the human and Cynomolgus monkey 
respectively.  These results are acceptable for this assay format.  
 
Freeze-Thaw Stability assay: The sponsor stated that the effect of freezing and thawing 
of the normal human serum pool (NNC) was evaluated. The NNC sample was taken out 
of the freezer and thawed at room temperature and then refrozen (for one freeze-thaw 
cycle). This freeze-thaw cycle was repeated three times.  
 

 
 
The sponsor provided the mean of three freeze-thaw cycle assay in the above table for the 
NNC sample only (human serum pool). The precision obtained for the non-neutralizing 
control serum samples was 16.1% and 25.6% CV for the human and Cynomolgus monkey 
respectively, which is within acceptable limits for this type of assay. Therefore, this assay 
is acceptable. 
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The sponsor did not provide the freeze-thaw study on positive samples (solution of 
prGCD) and NC controls (a solution of prGCD substrate + the enzyme inhibitor). The 
sponsor stated that these two controls were prepared fresh before the study. So, freeze-
thaw assay was not required for these two control samples. The validation data indicates 
that human serum samples can be subjected to up to 3 freeze-thaw cycles without any 
effect being observed on the detection of anti-prGCD antibodies. 
 
 
3.0 VALIDATION OF AN ASSAY FOR THE DETECTION OF anti-IgE antibodies 
IN HUMAN SERUM 
 
Summary: The objective of this study was to validate the performance of an ELISA for 
the detection of anti-IgE antibodies from confirmed positive anti-prGCD antibodies in 
human serum.  The sponsor provided the summary data of the validation exercise,  which 
are presented below.  
 

 
 
Assay: This assay is based on an enzyme immunoassay technique using 96-well 
microtiter plates with prGCD coated wells and with human IgE coated wells. 
 
Controls and unknown samples were pipetted into the prGCD coated wells and positive 
control (only assay diluents) was pipetted into the human IgE coated wells. 
 
The plate was incubated for 2 hours with shaking at room temperature allowing anti-
prGCD antibodies to bind to the prGCD. After incubation the plate was washed to 
remove non-reactive serum components. 
 
A peroxidase conjugated anti-human IgE was added which bound to both the antibody 
bound to the prGCD coated wells and the antibody coated on the IgE coated wells and 
incubated for 2 hours with shaking at room temperature.  
 
After the incubation, the unbound protein and reagents were removed by washing 
followed by the addition of a substrate, tetramethylbenzidine (TMB) solution to the wells. 
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The reaction was stopped with an aliquot of 2 M sulfuric acid and the absorbance was 
measured at 450 nm using a plate spectrophotometer. 
 
The intensity of the color produced was measured to determine the concentration of 
prGCD antibodies of IgE sub-type in the sample and the positive response with the IgE 
coated wells was used to demonstrate that the assay was performing optimally.  
 
Test Articles: 
  prGCD Drug Product    - Protalix 
  Human IgE     
  Anti-human IgE-HRP    -
 
Intra-Assay Precision: 
Human IgE Coated Plates: The sponsor stated that 8 duplicate sets (16 wells) coated with 
human IgE were assayed with assay diluent in a single validation run for intra-assay 
precision. 
 
prGCD Coated Plates: For prGCD coated plates, the sponsor stated that 6 duplicate sets 
(12 wells) coated with prGCD were assayed with pooled human serum (NSB), in a single 
validation run. 
 
Table: Intra-Assay Precision 

 
 
In human IgE plates, 8 samples (the sponsor said two extra samples were added 
inadvertently) were reported with percent variability 18.28 (%CV). A set of six samples 
were used in prGCD-coated plate, the variability reading for these samples was 10.36%. 
The variability (%CV) of the assay was within acceptable limit and the intra-assay 
precision acceptability was met. 
 
Inter-Assay Precision: 
 
Human IgE Coated Plates: The sponsor stated that the human IgE coated plates were 
assayed with assay diluent in 3 duplicate sets (6 wells) in 6 separate validation runs to 
provide inter-assay statistics.  
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prGCD Coated Plates: The sponsor stated that the prGCD coated plates were assayed 
with pooled human serum (NSB) in 3 duplicate sets (6 wells) in 7 separate validation 
runs to provide inter-assay statistics. 
 
Table: Inter-Assay Precision 

 
 
The precision was studied in six separate validation runs. The sponsor did not make it 
clear if it was included inter-analysts and inter-day assessment in their validation study. 
Nevertheless, the precision of the human IgE-coated plate as well as prGCD coated plate 
were within acceptable limit. Inter-assay 5 in IgE-coated sample studies resulted 
unacceptable variability. However, the sponsor indicated that the assay was repeated 
(inter-assay 7) and precision acceptability was met. Therefore, the inter-assay precision 
was acceptable.  
 
Assay Cut-point Determination: 
 
The sponsor demonstrated assay cut-point by determining the delta according to the 
equation below. Delta was determined by analyzing fifty individual human serum 
samples (25 males and 25 females) and an NSB sample which consists of pooled human 
serum (PHS) on the prGCD coated plates. The sponsor stated that human serum samples 
were analyzed in duplicate wells over 6 separate inter-assay experiments. One of the 
samples was excluded from the statistical analysis of the data (using the Dixon’s outlier 
test).  
 
Delta = (Overall Mean of Individuals + 1.645 × SD) - Overall Mean of NSB 
Plate-specific cut-point = Mean NSB + Delta 
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If the plate-specific NSB values are same, adding delta to the plate-specific cut-point 
equation cancels out the mean NSB, therefore, the plate-specific cut-point is defined 
simply by: overall mean of individuals +1.645SD, as per Mire-Sluis et. al., 2004.  This 
equation includes 5% false positive as common practice for assay cut-point 
determination. However, in order to take an account of plate-specific variability from 
study to study, the sponsor first deduces the delta value and this pre-determined delta 
value was added to mean NSB to determine plate-specific cut point.  
 
Table: Assay Cut-point Determination 

 
 
The overall inter-assay mean OD units, standard deviation (SD) and precision (% CV) 
were calculated for the 1) NSB, 2) male and 3) female human serum samples. The assay 
performance studied by coefficient of variance (%CV) was within acceptable limit. The 
delta value obtained was 0.026. In order to determine the plate specific cut-point for a 
run this delta value could be added to the mean NSB OD for that particular plate.  
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The sponsor stated that the confirmed positive samples (37) were assessed for the 
presence of neutralizing antibodies for enzymatic activity.  
 
Positive Control: Positive Activity Assay Control (Positive Control) – prGCD diluted in 
activity assay buffer to a final concentration of 10μg/mL. 
Negative Control: Neutralizing Control (Negative Control) – Enzyme inhibitor 100mM 
Conduritol B Epoxide (CBE), 4mM final concentration in assay. 
Non-Specific Binding Control: Non-Neutralizing Control (Non-Specific Binding 
Control - NSB) – Normal human serum pool. 
 
Method: as above under neutralization antibody assay. 
 
Result: The sponsor reported their assay result for the presence of neutralizing 
antibodies and none of the 37 anti-prGCD antibody positive samples was found to be 
positive for anti-prGCD neutralizing antibody activity. 
 
5.3 Anti-IgE Antibody Sub-Typing Assay: 
Positive Control: Wells coated with Human IgE. An IgE peroxidase conjugate is the 
detection reagent. 
Non-Specific Binding Control (NSB): Normal human serum pool. The anti-human IgE 
peroxidase conjugate is the detection reagent. 
 
Method: as above under IgE antibody assay. 
 
Result: The sponsor reported IgE assessment result of some of these samples. One of the 
patients (MBR assigned sample # 79) was positive for the presence of IgE at his first visit 
(pre-dose) and was terminated from the study.  According to the data presented, this 
presumptive positive sample was reported negative after the confirmatory test (45.03% 
immunodepleted). The sponsor tested a total of twelve potential hypersensitive samples 
for the presence of IgE antibodies; eleven of them were negative.  
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REGULATORY PROJECT MANAGER LABELING REVIEW  

(PHYSICIAN LABELING RULE) 
 

Division of Gastroenterology Products 
 
Application Number: NDA 22-458 
 
Name of Drug: (taliglucerase alfa) for Injection 
 
Applicant: Protalix (U.S. Agent: Target Health) 
 
Material Reviewed: 
 
 Submission Date(s): December 8, 2009 
 
 Receipt Date(s): December 8, 2009 
 
 Submission Date of Structure Product Labeling (SPL): December 8, 2009 
 
 Type of Labeling Reviewed: Adobe 
 

Background and Summary 
 
This review provides a list of revisions for the proposed labeling that should be conveyed to the 
applicant.  These comments are based on Title 21 of the Code of Federal Regulations (201.56 and 
201.57), the preamble to the Final Rule, Guidance(s), and FDA recommendations to provide for 
labeling quality and consistency across review divisions.  When a reference is not cited, consider 
these comments as recommendations only. 
 
This application is a rolling review.  Therefore, the application was not considered complete until 
the April 26, 2010 submission. 
 

Review 
 
The following issues/deficiencies have been identified in your proposed labeling. 
 
 
HIGHLIGHTS 
 
 Dosage and Administration 
  

• Please remove or rephrase the following statement:  
  (b) (4)







 
 
 
 
                                                 

Chantal Phillips 
Regulatory Project Manager 
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Page 2-Request for Clinical Inspections 
 
II.   Protocol/Site Identification 
 
Include the Protocol Title or Protocol Number for all protocols to be audited. Complete the 
following table. 
 

Site # (Name,Address, 
Phone number, email, fax#) 

Protocol 
ID 

Number of 
Subjects Indication 

Site #10 
Dr. Ari Zimran 
Shaare Zedek Medical Center 
12 Bayt Street 
Jerusalem, 91031, Israel 
Phone: 972-2-655-5673 
azimran@gmail.com 
 

PB-06-001 10 Gaucher Disease 

Site # 30 
Dr. Milan Petakov 
Clinical Center of Serbia 
Institute of Endocronology 
Dr Subotica 13 
11000 Belgrade, Serbia 
Phone: 011-363-97-42 
majap@imi.bg.ac.yu 
 

PB-06-001 5 Gaucher Disease 

 
 
 
III. Site Selection/Rationale 
 
Only foreign data are being submitted to support this application.  The two sites chosen had the 
largest number of study enrollees, accounting for about 50% of all study enrollees.  In addition, 

, filed a financial interest disclosure form.  There do not 
appear to be specific efficacy or safety concerns; efficacy results and AE event frequency and 
severity were similar across all study sites.   
 
 
Domestic Inspections:  
 
Reasons for inspections (please check all that apply): 
 
          Enrollment of large numbers of study subjects 
           High treatment responders (specify): 
          Significant primary efficacy results pertinent to decision-making  
          There is a serious issue to resolve, e.g., suspicion of fraud, scientific misconduct, 

significant human subject protection violations or adverse event profiles. 
          Other (specify): 

(b) (4)



 
Page 3-Request for Clinical Inspections 
 
 
International Inspections: 
 
Reasons for inspections (please check all that apply): 
 
          There are insufficient domestic data 
      X     Only foreign data are submitted to support an application  
          Domestic and foreign data show conflicting results pertinent to decision-making  
          There is a serious issue to resolve, e.g., suspicion of fraud, scientific misconduct, or 

significant human subject protection violations. 
           X       Other (specify) (Examples include: Enrollment of large numbers of study subjects and 

site specific protocol violations.  This would be the first approval of this new drug and 
most of the limited experience with this drug has been at foreign sites, it would be 
desirable to include one foreign site in the DSI inspections to verify the quality of 
conduct of the study).   
These two study sites account for about 50% of all study enrollees. 

 
IV. Tables of Specific Data to be Verified (if applicable) 
 
No specific data to be verified. 
 
Should you require any additional information, please contact Chantal Phillips at 301-796-2259 or 
Carla Epps at 301-796-4859. 
 
Concurrence: (as needed) 
 
 ____________________ Medical Team Leader 
 ____________________ Medical Reviewer 
 ____________________ Division Director (for foreign inspection requests or requests for 5 

or more sites only) 
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 products) 
  TL: 

 
            

 
Reviewer: 
 

Jang-IK Lee      Y Clinical Pharmacology 
 

TL: 
 

Hae Young, Ahn Y 

Reviewer: 
 

Behrang Vali Y Biostatistics  
 

TL: 
 

Mike Welch N 

Reviewer: 
 

Tamal Chakraborti Y Nonclinical 
(Pharmacology/Toxicology) 

TL: 
 

Sushanta Chakder Y      

Reviewer: 
 

            Statistics (carcinogenicity) 
 

TL: 
 

            

Reviewer: 
 

Faruk Sheikh/Susan 
Kirshner 

N Immunogenicity (assay/assay 
validation) (for BLAs/BLA efficacy 
supplements) TL: 

 
Daniela Verthelyi N 

Reviewer: 
 

Richard Ledwidge Y Product Quality (CMC) 
 

TL: 
 

Gibbes Johnson Y 

Reviewer: 
 

Denise Miller Y Quality Microbiology (for sterile 
products) 

TL: 
 

            

Reviewer: 
 

            CMC Labeling Review (for BLAs/BLA 
supplements) 

TL: 
 

            

Reviewer: 
 

Ralph Bernstein N Facility Review/Inspection  

TL: 
 

            

Reviewer: 
 

Felicia Duffy Y OSE/DMEPA (proprietary name) 

TL: 
 

Zachary Oleszczuk Y 

Reviewer: 
 

            OSE/DRISK (REMS) 

TL: 
 

            

Bioresearch Monitoring (DSI) 
 

Reviewer: 
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drug/biologic in the diagnosis, cure, 
mitigation, treatment or prevention of a 
disease 

 
 
• If the application is affected by the AIP, has the 

division made a recommendation regarding whether 
or not an exception to the AIP should be granted to 
permit review based on medical necessity or public 
health significance?  

 
Comments:       

 

  Not Applicable 
  YES 
  NO 

CLINICAL MICROBIOLOGY 
 
 
 
Comments:       

  Not Applicable 
  FILE 
  REFUSE TO FILE 

 
  Review issues for 74-day letter 

 
CLINICAL PHARMACOLOGY 
 
 
 
Comments: some concerns with the 5 different lots 
used. Will follow up with DTP team.      

  Not Applicable 
  FILE 
  REFUSE TO FILE 

 
  Review issues for 74-day letter 

• Clinical pharmacology study site(s) inspections(s) 
needed? 

 

  YES 
  NO 

BIOSTATISTICS 
 
 
 
Comments:       
 

  Not Applicable 
  FILE 
  REFUSE TO FILE 

 
  Review issues for 74-day letter 

NONCLINICAL 
(PHARMACOLOGY/TOXICOLOGY) 
 
 
 
Comments:       
 

  Not Applicable 
  FILE 
  REFUSE TO FILE 

 
  Review issues for 74-day letter 

IMMUNOGENICITY (BLAs/BLA efficacy 
supplements only) 
 
 
 
Comments:       
 

  Not Applicable 
  FILE 
  REFUSE TO FILE 

 
  Review issues for 74-day letter 
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PRODUCT QUALITY (CMC) 
 
 
 
Comments:       

  Not Applicable 
  FILE 
  REFUSE TO FILE 

 
  Review issues for 74-day letter 

 
 
Environmental Assessment 
 
• Categorical exclusion for environmental assessment 

(EA) requested?  
 
If no, was a complete EA submitted? 

 
 
If EA submitted, consulted to EA officer (OPS)? 
 

Comments:       
 

  Not Applicable 
 

 YES 
  NO 

 
 YES 
  NO 

 
 YES 
  NO 

 

Quality Microbiology (for sterile products) 
 
• Was the Microbiology Team consulted for validation 

of sterilization? (NDAs/NDA supplements only) 
 
Comments:       

 

  Not Applicable 
 

 YES 
  NO 

 
 

Facility Inspection 
 
• Establishment(s) ready for inspection? 
 
 
 Establishment Evaluation Request (EER/TBP-EER) 

submitted to DMPQ? 
 

 
Comments:       
 

  Not Applicable 
 

  YES 
  NO 

 
  YES 
  NO 

Facility/Microbiology Review (BLAs only) 
 
 
 
Comments:       

  Not Applicable 
  FILE 
  REFUSE TO FILE 

 
  Review issues for 74-day letter 
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CMC Labeling Review (BLAs/BLA supplements 
only) 
 
 
Comments:       

 
 
 
 

  Review issues for 74-day letter 
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Appendix A (NDA and NDA Supplements only) 
 

NOTE: The term "original application" or "original NDA" as used in this appendix 
denotes the NDA submitted. It does not refer to the reference drug product or "reference 
listed drug." 
 
An original application is likely to be a 505(b)(2) application if: 
 

(1) it relies on published literature to meet any of the approval requirements, and the 
applicant does not have  a written right of reference to the underlying data.   If 
published literature is cited in the NDA but is not necessary for approval, the 
inclusion of such literature will not, in itself, make the application a 505(b)(2) 
application, 

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

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

 
Types of products for which 505(b)(2) applications are likely to be submitted include: 
fixed-dose combination drug products (e.g., heart drug and diuretic (hydrochlorothiazide) 
combinations); OTC monograph deviations (see 21 CFR 330.11); new dosage forms; new 
indications; and, new salts.  
 
An efficacy supplement can be either a (b)(1) or a (b)(2) regardless of whether the 
original NDA was a (b)(1) or a (b)(2).   

An efficacy supplement is a 505(b)(1) supplement if the supplement contains all of the 
information needed to support the approval of the change proposed in the supplement.  
For example, if the supplemental application is for a new indication, the supplement is a 
505(b)(1) if: 

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

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

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

 

An efficacy supplement is a 505(b)(2) supplement if: 

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

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

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

 
If you have questions about whether an application is a 505(b)(1) or 505(b)(2) 
application, consult with your OND ADRA or OND IO. 



Application
Type/Number

Submission
Type/Number Submitter Name Product Name

-------------------- -------------------- -------------------- ------------------------------------------
NDA-22458 ORIG-1 PROTALIX LTD PLANT CELL EXPRESSED

RECOMBINANT HUMAN G

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

CHANTAL N PHILLIPS
07/01/2010

BRIAN K STRONGIN
07/01/2010




