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DEPARTMENT OF HEALTH AND HUMAN SERVICES                                          Public Health Service 

 

Food and Drug Administration 

Center for Drug Evaluation and Research 

10903 New Hampshire Avenue  

Silver Spring, MD 20993 

 

 

Date:    August 21, 2015 

To:  Administrative File, STN125513  

From:  Candace Gomez-Broughton, Ph.D., Microbiologist CDER/OPQ/OPF/DMA/Branch IV 

Endorsed:      Patricia Hughes, Ph.D. Acting Branch Chief CDER/OPQ/OPF/DMA/Branch IV  

Subject: Original Biologic License Application 

US License:  1743 

Applicant: Alexion Pharma Inc. 

Facility: Drug Substance:  

  

 Drug Product:  

  

Product: STRENSIQ™ (asfotase alfa) 

Dosage: sterile solution for subcutaneous injection (40 mg/mL and 100 mg/mL) 

Indication: enzyme replacement therapy for patients with hypophosphatasia (HPP) 

Due date:  November 23, 2015 
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Recommendation for Approvability:  BLA 125513, as amended, is recommended for approval from a 
microbiology product quality perspective with the following post-marketing commitment: 

 

To re-evaluate the  endotoxin limits  
 after data from thirty batches is available and  

the  limits to reflect manufacturing process capability. 

  

 

REVIEW SUMMARY 

Asfotase alfa is a soluble IgG1 fusion protein consisting of a soluble catalytic domain of human tissue 
non-specific alkaline phosphatase (TNSALP), human immunoglobulin G1 Fc domain, and a deca-
aspartate peptide (D10) used a bone targeting domain and two amino acid linkers between the 
domains. The soluble domain of asfotase alfa provides the biological function by catalyzing the 
hydrolysis of phospomonoesters with release of inorganic phosphate and alcohol. Asfotase alfa is 
expressed in a Chinese Hamster Ovary (CHO) cell line.  is 
contracted by the sponsor for asfotase alfa drug substance manufacturing.  

 is contracted by the sponsor for asfotase alfa drug product manufacturing. 

 

The BLA was submitted in eCTD format.    

 

ASSESSMENT 

Amendments Reviewed For Drug Substance Quality Microbiology 

 SDN 0025 
 SDN 0031 

 

S Drug Substance 

S.1. General Information 

The asfotase alfa drug substance is formulated as a solution consisting of 100 mg/mL protein,  
sodium phosphate and  sodium chloride. 

(b) (4) (b) (4)

(b) (4)
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This section is reviewed by the OBP reviewer. 

 

S.2. Manufacture 

S.2.1 Manufacturer(s) 

The drug substance manufacturing, testing, and release sites are provided in the table below. Drug 
substance manufacturing will take place at   

 

Facility FEI Number Responsibilities 

Drug substance 
manufacture 

Alexion Pharmaceuticals 
Inc./Alexion 
Manufacturing Facility 
(ARIMF) 

300658549 Release and stability testing 

 

Reviewer comment: Compliance status of the facilities is assessed by the DIA reviewer. The DS 
manufacturing site was inspection on  and was NAI.  

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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S.2.2. Description of Manufacturing Process and Process Controls 

Asfotase alpha DS manufacturing process consists of  (b) (4)

(b) (4)
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Reviewer comments: The manufacturing process has been adequately described. Microbial controls are 
in place. The microbial controls and hold times are discussed further in Section 3.2.S.2.4. 

 

SATISFACTORY 

 

S.2.3 Control of Materials 

This section will be reviewed by OBP. 

(b) (4)
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S.2.4 Controls of Critical Steps and Intermediates 

Microbial  controls for the asfotase alfa drug substance manufacturing process are 
summarized in the table below.  

 

(b) (4)

(b) (4)
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Reviewer Question:  limits for endotoxin are  
 and appear to be high for 

these steps in the process. Provide justification for these limits or lower the limits in accordance with 
process capability. 

Sponsor Response: The limits for the  
 were determined based on available endotoxin data. The data did not fit a normal distribution 

therefore the data was fit to a log normal distribution. Table 1 from the response summarizes the results 
from the study and provided the 99th, 95th, and 90th percentile confidence intervals. The table is shown 
below. 

 

(b) (4)
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The sponsor reported to make the following considerations when establishing the endotoxin limits for 
these process steps: 

 

Reviewer’s comments: According to Table 1, the endotoxin results range from  
. The  limit  still appears to be high.  

 

With regard to  the endotoxin data ranged from  
. The results are  and the limit of  also appears to be high. Therefore, 

the sponsor has agreed to the following Post-Marketing agreement: 

 

To re-evaluate the  endotoxin limits  
 and  the  

limits to reflect manufacturing process capability. 
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Reviewer Question: Specify in BLA section S.2.4 what quality assessments will be performed 

 

Sponsor Response: Section 3.2.S.2.4 Control of Critical Steps and Intermediates was revised to describe 
the quality assessment completed  

 release testing 
results must meet  limit and specifications.  

 

 

Hold times were validated  

 

S.2.5 Process Validation and/or Evaluation 

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4) (b) (4)
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Process validation studies were completed on four consecutive bulk drug substance (BDS) batches 
manufacturing between  (Batches 333101, 333103, 331539A, and 334487). The 
studies were performed at commercial scale  Normal 
operating ranges were used in the validation studies. 

 

(b) (4)

(b) (4)
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The LAL assay is used for determine endotoxin levels at release. The assay is completed as described in 
Section S.4.2.1.8. 

 

S.4.3 Validation of Analytical Procedures 

S.4.3.1  Analytical Procedures 

S.4.3.1.1 Bioburden 

The sponsor states that the results for all samples types met acceptance criteria. However,  
 

The sponsor will continue bioburden analysis on the sample for the detection of recoverable 
microorganism species. 

 

S.4.3.1.6 Endotoxin 

The bacterial endotoxin concentration in drug substance samples is determined by using the  
 Limulus Amoebocyte Lysate (LAL) test. Validation studies were completed to demonstrate 

that this method is suitable ). Qualification was completed on 
three lots of  and bulk drug substance samples. The sponsor provided the qualification report 
for endotoxin testing using the  The limit of detection was . The sponsor also 
conducted tests  

. These results 
demonstrate that this method is suitable for testing bacterial endotoxin in drug substance  
samples. All acceptance criteria were met.  
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(b) (4)

(b) (4)
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S.4.3.2 Release and Stability Analytical Procedures 

S.4.3.2.20.1 Bioburden  

The bioburden test method used  was qualified using spiking studies.  

. Acceptance criteria are the same as what is used for the 
 bioburden test validation studies (S.4.3.1.1 Bioburden). 

 

 

S.4.3.2. Bioburden (ARIMF) 

The bioburden test method used at ARIMF was qualified  

 

S.4.2.21 Endotoxin 

S.4.2.21.1  Endotoxin  

 

S.4.2.21.2  Endotoxin (ARIMF) 

Both the 100 mg/mL and 40 mg/mL concentrations were tested for the absence or enhancement of the 
LAL reaction by completing spiking studies. Seven batches of 100 mg. /mL concentration and six batches 
of 40 mg/mL concentration were tested. Results for the 100 mg/mL concentration ranged from  

(b) (4) (b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) 
(4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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and results from the 40 mg/mL samples ranged from . All results met the acceptance criteria of 
.  

 

S.4.4 Batch Analysis 

Analytical data was provided for commercial process lots 332604, 333366, 335332, 338971, 341981, 
379564, 381602, 381604, 411607, and 415567. Commercial lots were manufactured using the 
manufacturing process described in Section 3.2.S.2.2 Description of Manufacturing Process and Process 
Controls. Bacterial endotoxin results were  and bioburden results were . 

 

S.4.5 Justification of Specification 

The commercial specifications proposed in Section 3.2.S.4.1 Specification were derived from the original 
specifications in place for clinical studies and  based on manufacturing experience. Justification 
provided in this section is based on manufacturing experience at the  scale process. Trending of 
release results is reviewed by the Sponsor annually. In addition, the Sponsor commits to reevaluate DS 
specifications after data from thirty  batches is available and  where appropriate. 

 

The bioburden specification  for release and stability was established based on 
manufacturing capability. No batches to date have exceeded the specification. The endotoxin 
specification was determined per the recommendation in the 1987 “Guidance for Validation of Limulus 
Amoebocyte Test as an End-Product Endotoxin Test for Human and Animal Parenteral Drugs, Biological 
Products, and Medical Devices”  body weight at the maximum dose size.  

. The 
 endotoxin specification limits the endotoxin amount to  which is lower than 

the FDA-recommended maximum limit of 350 EU/dose. Endotoxin data is reported  
 

 

 
cGMP STATUS 
The  manufacturing facility  was inspected by reviewers Candace 
Gomez-Broughton, Ph.D., Joslyn Brunelle, Ph.D., and Leslie Rivera-Rosado, PhD. from  

. No FDA form 483 was issued at the end of inspection. The inspection was classified as NAI. 

 
CONCLUSION 
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I. Section 3.2.S of the BLA pertaining to microbial control of the drug substance manufacturing 
process was reviewed. The BLA, as amended, is recommended for approval from a CMC 
microbiology product quality perspective with the following post-marketing commitment: 

 

To re-evaluate the  endotoxin limits  
 after data from thirty batches is available and  

 to reflect manufacturing process capability. 

  

II. CMC product specific information and data should be reviewed by the OBP reviewer. 
III. The drug substance manufacturing facility  was inspected on  

 and was classified as NAI. 
 
 

 

P DRUG PRODUCT 

P.1 Description and Composition of the Drug Product 

Asfotase alfa drug product (DP) is supplied as a sterile aqueous solution at a concentration of either 40 
mg/mL or 100 mg/mL in  sodium phosphate,  sodium chloride in a 2 mL glass vial.  The 40 
mg/mL concentration is supplied as a single-use vial at  0.45, 0.70, and 1.0 mL volumes at  18, 
28, and 40 mg of asfotase alfa, respectively.  The 100 mg/mL concentration is supplied at a 0.80 mL 
volume containing 80.0 mg of asfotase alfa in a single-use vial.  

 

The container closure system includes a 2 mL Type 1 glass vial, a  rubber stopper with 
 flip-off cap for both presentations. 

 

P.2 Pharmaceutical Development 

P.2.5 Microbiological Attributes 

The preservative-free asfotase alfa DP is  filled into vials which are closed with rubber 
stoppers and sealed with aluminum seals. The strategy for microbial control includes the following: 

(b) (4)(b) (4)

(b) (4) (b) (4)

(b) (4) (b) (4)

(b) (4)

(b) (4)
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P.3.3 Description of Manufacturing Process and Process Controls 
(b) (4)
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P.5 Control of Drug Product 

P.5.1 Specification 

The drug product release specification for both concentrations of drug product include  
 by the LAL method and “No growth” for sterility test by the USP/EP method. Container closure 

integrity testing will completed in lieu of sterility testing for DP lots placed on stability. 

 

P.5.2 Analytical Procedures 

P.5.2.1 Analytical Procedures 

The  method (  is used to measure bioburden 

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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 Endotoxin  

Spiking studies were completed to determine the suitability of the LAL method for endotoxin detection 
in asfotase alfa DP . The validation studies were completed using 2 lots of 40 
mg/mL DP and 1 lots of 100 mg/mL drug product. Results from the spiking studies met acceptance 
criteria and are summarized in the table below. 

 

 

P.5.3.2.2 Sterility 

Three batches of drug product were used for the sterility test method qualification. The sterility 

test was done in the presence or absence of drug product. Microbial recovery in drug product 

samples were compared to positive control media. Challenge organisms included those listed in 

USP <71>: 

 S. aureus (ATCC 6538) 
 P. aeruginosa (ATCC 9027) 
 B. subtilis (ATCC 6633) 
 C. sporogenes (ATCC 11437) 
 C. albicans (ATCC 10231) 
 A. brasiliensis (ATCC 16404) 

Results show comparable growth in the presence and absence of the drug product. 

 

Reviewer Questions: The following requests were made on 27 February 2015: 

 

1. In Table 1 of the BLA Presubmission/Cover letter (dated March 31, 2014), it was stated that the 
data from the Container Closure Integrity method validation studies would be submitted with 

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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The asfotase drug product container closure system consists a 2 mL Type I glass vials with a  
rubber stopper,  and aluminum seal with a  flip-off 
cap.  The same system is used for the 40 mg/mL and 100 mg/ mL drug product concentrations. All 
components are supplied  

 

P.8 Stability 

Stability protocols include long-term storage under the recommended storage conditions (2-8°C), 

 and stressed (  storage studies. The drug product lots currently on 

stability includes lots manufactured at full scale at the proposed commercial manufacturing site as well as 
clinical lots.  All of the drug product lots were manufactured using the commercial container closure 
system. The sponsor proposes an expiry of 24 months for drug product stored at 2-8°C.  

 

Commitments for post approval stability are provided below: 

 The first three commercial lots at each drug product concentration will be placed on stability to 
confirm expiry 

 No less than one lot of commercial product at each concentration per year will be placed on 
stability 

 Results of post-approval stability studies will be reported in updates 
 And confirmed stability result outside of the approved drug substance specification will be 

thoroughly investigated for impact to both drug substance and drug product lots 
 
Reviewer comments: The sponsor has submitted the protocol and method validation for a 
container closure integrity test to be completed in lieu of sterility for drug product placed on 
stability. The method will be reviewed and discussed in a separate addendum. 
 

SATISFACTORY 
CONCLUSION 
 
I. The drug product section of the BLA is recommended for approval from a sterility assurance and 

microbiology product quality perspective. 
  

II. CMC product specific information and data should be reviewed by the OBP/DMA reviewer. 
 

III. No additional inspectional follow-up items were identified. 
  
 
FDA Information Request for STN 125513/0 Microbial Quality 

 

Section S.2.2 Description of Manufacturing Process and Controls 

(b) (4)

(b) (4) (b) (4)

(b) (4)

(b) (4)(b) (4)
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 bioburden data should be obtained  
 Please implement bioburden monitoring . 

 

Section S.2.4 Control of Critical Steps and Intermediates 

 

1.  limits for endotoxin  
 appear to be high for these 

steps in the process. Provide justification for these limits or lower the limits in accordance with 
process capability. 

2. Please submit the protocol report for the  Hold Time studies. 

3. Provide information on the disposition of process validation batch 338971 which had a 
bioburden result of . This result is more than  

 the acceptance criteria of  

4. Specify in BLA section S.2.4 what quality assessments will performed  
and specify  

Section S.2.5 Process Validation and/or Evaluation 

 

1. Will endotoxin samples be collected   
 An acceptance criterion of  was described in Section S.2.2 however, 

the acceptance range provided in Section S. 2.5.1.3.3 Table 10 is listed as “N/A (EU/mL).” 

2. Section S.2.5.1.3.3 Table 10 lists the  bioburden acceptable 
range as  while Section S.2.2 states that the acceptance criterion is  
Please amend the BLA to reflect the appropriate acceptance criteria. 

3. Please submit endotoxin results for samples collected  
 during process validation. 
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With regard to the  Hold Validation please provide the following: 

a. Please provide data from three runs to validate the hold time for the  vessel which was not 
covered in the bracketing study. Include bioburden and endotoxin data  

  

b. The hold time study reports submitted (Sequence 0025) lists  as the 
 medium used in the hold time studies. However, the BLA section says that 

 was used. Please amend the BLA to report the correct medium used 
in the studies. 

Section P.2.5.1 Container Closure Integrity Study (CCIT) 

 

Provide  acceptance criteria for the microbial ingress test. 

Section P.3.5 Process Validation and (or) Evaluation 

 

Please provide a description 
 

 

Section P.3.5.2  Process Validation 

Provide action and alerts levels used for environmental monitoring during media fills. 

Describe actions taken if media fills fail. 

P.3.5.2  Process Validation 

 

Your response submitted to the Agency on 30 April 2015 regarding  
 was inadequate. Please clearly provide  

. In addition,  
 

Please amend the BLA accordingly. 

 
SIGNATURES 
 
 

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)



 

DEPARTMENT OF HEALTH AND HUMAN SERVICES                                          Public Health Service 

 

Food and Drug Administration 
Center for Drug Evaluation and Research 

10903 New Hampshire Avenue  
Silver Spring, MD 20993 

 
REVIEW ADDENDUM 

 
Date:    September 22, 2015 
To:  Administrative File, STN 125513 
From:  Candace Gomez-Broughton, Ph.D., CDER/OPQ/OPF/DMA/Branch IV  
Endorsed:      Patricia Hughes, Ph.D., Acting Branch Chief, CDER/OPQ/OPF/DMA/Branch IV  
Subject: Original Biologic License Application   
US License:  1743 
Applicant: Alexion Pharma Inc.  
Facility: Drug Substance:  
  
 Drug Product:  
  
Product: STRENSIQ™ (asfotase alfa) 
Dosage: sterile solution for subcutaneous injection (40 mg/mL and 100 mg/mL) 
Indication: enzyme replacement therapy for patients with hypophosphatasia (HPP) 
Due date:  November 23, 2015 
 
 
Recommendation:  BLA 125513, as amended, is recommended for approval from a microbiology 
product quality perspective with the following post-marketing commitment: 

To re-evaluate the  endotoxin limits for the  
 and  

the  limits to reflect manufacturing process capability. 

 

This is an addendum to for the quality microbiology review memo entered into Panorama on 21 August 
2015 for BLA 125513.  
 
S.2.2.2  

(b) (4)

(b) (4)

(
b
 (b) (4)

(b) (4) (b) (4)

(b) (4)
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Results met all of the acceptance criteria.  
  

 
Reviewer comment: The  method for container closure integrity is suitable for 
its intended use. 
 

SATISFACTORY 
 
 

SIGNATURES 
 

(b) (4)

(b) (4)

(b) (4)

(b) (4)



 

DEPARTMENT OF HEALTH AND HUMAN SERVICES                                     Public Health Service 

 

Food and Drug Administration 

Center for Drug Evaluation and Research 

WO Bldg. 51,10903 New Hampshire Ave. 

Silver Spring, MD 20993 

 

Date:      08/12/2015 

To:    Administrative File, STN 125513/0 

From:    Steven Fong, Ph.D., Quality Assessment Lead, CDER/OPQ/OPF/DIA 

Endorsement:  Peter Qiu, Ph.D., Branch Chief, CDER/OPQ/OPF/DIA  

Subject: Original BLA  

US License:  Pending 

Applicant: Alexion Pharmaceuticals  

Mfg Facility:  Drug Substance:  

   

 Drug Product:   

  

Product:  Strensiq (asphotase alfa) Injection 

Dosage: 40 mg/mL and 100 mg/mL sterile aqueous solution for subcutaneous administration 
provided in single use glass vials 

Indication: Therapy for Hypophosphatasia     

Due Date:  11/23/2015 

 

 

(b) (4)

(b) (4)

(b) (4)

(b) (4)



           BLA 125513.  Strensiq (Asfotase alfa) DS and DP Manufacture  
Appendix E: Facilities Review – Division of Inspectional Assessment 
 

                                                    319 
 

 

RECOMMENDATION:  As of the review submission date a final recommendation on the acceptability of 
the proposed manufacturing and testing facilities cannot be made.  Compliance decisions are still 
pending for a inspection of the ) proposed for DS 
manufacture, and a  inspection of  

) proposed for DP release testing.  An Amendment stating the final OPF-DIA decisions for 
these facilities will be submitted to the File once they are known.  All other proposed manufacturing and 
testing sites are recommended for approval from a facilities assessment standpoint. 

 

SUMMARY  

 

The subject BLA proposes manufacture of Strensiq (asfotase alfa) DS and DP, respectively, at  
 

 
 and Alexion Pharmaceuticals, Smithfield, RI.  

Testing/packaging operations will occur at Alexion Pharma, Smithfield, RI (FEI 3006568549),  

Asfotase alfa is a fusion protein expressed in CHO cells that is proposed as a treatment for 
hypohosphatasia.  The protein is composed of the soluble catalytic domain of human tissue non-specific 
alkaline phosphatase (sALP), the Fc domain of human IgG1 Fc, and a deca-aspartate peptide (D10) used 
as a bone targeting domain.  The DP is provided in two strengths, 40 mg/mL and 100 mg/mL, in a 
solution containing  sodium chloride,  dibasic sodium phosphate   
monobasic sodium phosphate    The final dosage form is provided in 2 mL, single 
use glass vials filled with  0.45, 0.70, or 1.0 mL of 40 mg/mL asfotase alfa ( 18, 28, and 40 mg of 
DP), or 0.80 mL of 100 mg/mL asfotase alfa (80.0 mg of DP). 

 

ASSESSMENT 

 

DRUG SUBSTANCE FACILITIES 

 3.2.S.2.1 DS Manufacturers. 
The sites proposed for asfotase alfa DS manufacture, cell banking operations, and testing are 
presented below in Table 1.  

(b) (4)(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4) (b) (4) (b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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TABLE 1.  Proposed Sites for Asfotase alfa DS Manufacture, Cell Banking and Testing Operations 

Site Name Address FEI Number Responsibilities 

Alexion Pharmaceuticals Inc. 100 Technology Way 

Smithfield, RI  02917 

3006568549 Storage of master and working cell bank. 

 

Reviewer Comment 1: The facilities for manufacture of Asfotase alfa DS are adequately described. 

 Prior Inspection History for DS Manufacturing and Testing Sites  
 

(b) (4)

(b) (4)
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(b) (4)
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DRUG PRODUCT FACILITIES 

 3.2.P.3.1.  DP Manufacturers. 
The sites proposed for asfotase alfa DP manufacture, testing, packaging, and labeling are presented 
below in Table 4. 

 TABLE 4.  Sites Proposed for Strensiq DP Manufacture and Testing 

Site Name Address FEI Number Responsibilities 

Alexion Pharmaceuticals, Inc. 100 Technology Way 

Smithfield, RI 02917 

3006568549 DP release and stability testing , 

 

 

 Prior Inspection History for DP Manufacturing and Testing Sites  
 

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)
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 Alexion Pharmaceuticals Inc. (FEI 3006568549).  DP Release Testing Site. 
o Inspection Conducted 08/18-22/2014 by   CPGM 7356.002- and CPGM 7356.002M-

based inspection conducted as a follow-up to a 07/12/2012 – 08/06/2012 inspection that 
resulted in Warning Letter and an OAI classification (see below).   This 2014 inspection 
determined that the deficiencies leading to the 2012 Warning Letter had been corrected.  A 3-
item FDA Form 483 was issued.  The facility was reclassified to VAI.   
 

(b) (4)

(b) (4)
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o Inspection Conducted 07/12/2012 – 08/06/2012 by .  CPGM 7356.002- and CPGM 
7356.002M-based cGMP surveillance inspection covering PAC codes 56002 and 56002M that 
resulted in a Warning Letter and an OAI classification.  The classification was based on 
adulteration of records.  

 

o Inspection Conducted 01/20/2011 – 02/18/2011 by .  CPGM 7356.002- and 
7356.002M-based cGMP surveillance inspection covering PAC codes 56002 and 56002M.  The 
inspection resulted in issuance of a 7-item FDA Form 483. The inspection was classified VAI. 

(b) (4)

(b) (4)

(b) (4)
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(b) (4)
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CONCLUSION 
 

Adequate descriptions were provided for the  
( ) facilities proposed for Asfotase alfa DS and DP manufacture.  All proposed 
manufacturing and testing sites except  

) are recommended for approval from a facilities assessment standpoint.  However, a final 
facilities recommendation for the BLA cannot be made until compliance decisions have been rendered 
for a  PAI of and a  inspection of .  An 
Amendment stating the final OPF/DIA decisions for these sites and the final facilities recommendation 
will be submitted to the File once they are known.   

 

 

_______________________________ 

Steven E. Fong, M.S., Ph.D. 

Acting Quality Assessment Lead 

OPF Division of Inspectional Assessment 

Branch 1 

 

 

_______________________________ 

Zhihao Peter Qiu, Ph.D. 

Branch Chief 

OPF Division of Inspectional Assessment 

Branch 1 

 
 

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)(b) (4) (b) (4)(b) (4)



 

DEPARTMENT OF HEALTH AND HUMAN SERVICES                                     Public Health Service 
 

Food and Drug Administration 
Center for Drug Evaluation and Research 
WO Bldg. 51,10903 New Hampshire Ave. 

Silver Spring, MD 20993 
Date:      09/23/2015 
To:    Administrative File, STN 125513/0 
From:    Steven Fong, Ph.D., Acting Quality Assessment Lead, CDER/OPQ/OPF/DIA 
Endorsement:  Peter Qiu, Ph.D., Branch Chief, CDER/OPQ/OPF/DIA  
Subject: Original BLA 
US License:  Pending 
Applicant: Alexion Pharmaceuticals  
Mfg Facility:  Drug Substance  
   
 Drug Product:   
  
Product:  Strensiq (asphotase alfa) Injection 
Dosage: 40 mg/mL and 100 mg/mL sterile aqueous solution for subcutaneous administration 

provided in single use glass vials 
Indication: Therapy for Hypophosphatasia     
Due Date:  11/23/2015 
 
 
RECOMMENDATION:  The application is recommended for approval from a facilities assessment 
standpoint. 
 
 
SUMMARY  
 
This assessment is an addendum for an 08/12/2015 facilities Review of BLA 125513.  In the 08/12/2015 
Review a final facilities recommendation was not made because compliance decisions were still pending 
for the ) proposed for DS manufacture, and the  

, proposed for DP release testing.   A Compliance decision of 
Approve has now been rendered for the  DS site, and the Sponsor has withdrawn  

as a testing facility.   DP release testing will be conducted at one site only:  
.  All listed facilities are now currently in a state of compliance and the 

application is recommended for approval from a facilities assessment standpoint. 
 
 

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4) (b) (4)

(b) (4)

(b) (4) (b) (4)

(b) (4)(b) (4)

(b) (4)
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ASSESSMENT 
 
An assessment of the proposed DS and DP manufacturing and testing sites for the subject BLA was 
presented in the 08/12/2015 facilities Review.  A final facilities recommendation was not rendered in 
that Review because of uncertainties regarding the compliance statuses of the proposed DS 
manufacturing site,  and one of two proposed DP release testing sites,  

.  The statuses of these two facilities with respect to this application are now 
known and are summarized below: 

CONCLUSION 
 

As amended, all manufacturing, packaging and testing sites listed in the submission are recommended 
for approval from a facilities assessment standpoint. 
 
 
_______________________________ 
Steven E. Fong, M.S., Ph.D. 
Microbiologist and Acting Quality Assessment Lead 
OPF Division of Inspectional Assessment 
Branch 1 
 
 
_______________________________ 
Zhihao Peter Qiu, Ph.D. 
Branch Chief 
OPF Division of Inspectional Assessment 
Branch 1 

(b) (4)

(b) (4)

(b) (4)

(b) (4)



 

From:  Frederick C. Mills, PhD., Staff Scientist, Division 4, OBP, OPS 

To: Gerald Feldman, Ph.D., Lab Chief, Division 4, OBP, OPS 

Subject: Review of Immunogenicity data and Assay Validation for BLA 125513 

Asfotase alfa (alkaline phosphatase) for treatment of Hypophosphatasia (HPP) 

Sponsor: Alexion 

Date of review:  March 11, 2015 

Revised August 3, 2015 to incorporate Sponsor’s IR responses 

Comments to the File 

Immunogenicity assays for anti-product antibodies to asfotase alfa are appropriately validated 
with adequate sensitivity. The Sponsor has responded satisfactorily to IRs regarding drug 
tolerance, assay sensitivity, and the Nab assay positive control. Approximately 80 % of patients 
became binding Ab positive.  This high incidence is expected, since asfotase is not a native 
protein, but a fusion of TNSALP domain with an IgG1 Fc and a D10 bone targeting peptide, 
together with two amino acid linker segments. Approximately 50 % of binding antibody positive 
samples are neutralizing. Although there is a correlation of infusion reaction with antibody 
responses, they do not do not appear to affect clinical course.  Therefore, I find no 
immunogenicity issue that would prevent approval.   

The Sponsor is being asked to provide a PMR to formalize a pre-BLA commitment to develop an 
assay for Cross Reactive Immunological Material (CRIM), which in this case is endogenous 
TNSAP (Tissue Non-Specific Alkaline Phosphatase).  This assay will help identify patients 
without endogenous TNSALP, who are most at risk for producing antibodies that may result in 
loss of asfotase efficacy. 

  



344 
Appendix F: Immunogenicity Review: Office of Biotechnology Products 
BLA 125513 Asfotase Alfa   Immunogenicity Review 
 

                                                    344 
 

  

Table of Contents 

Section          page number 

Heading           1  
Comments to the File          1 
Table of Contents          2 
Executive Summary          4 
 Hyphophosphatasia and Asofotase treatment     4 
 Summary of Immunogenicity Sampling in Clinical Trials   4 
 Immunogenicity Analysis Pathway      4 
 Immunogenicity Methodology      5 
  Binding antibody assay      5  
  Second Tier Assays       6 
   Confirmatory Assay      6 
   Titer Determination      6 
   Characterization of Reactive Domains   7 
   Neutralizing Antibody Assay     7 
 Summary of patient results       8 
Background           9 
 Asfotase alfa         9 
Hypophospatasia          9 
Clinical Immunogenicity Data        11

 Hypersensitivity       11 
 Antibody Sampling Schedules      11 
 Binding Antibody Correlation with Safety     11 
 Safety Analysis of Neutralizing Antibody Positive Patients   13 
 Evaluation of Effect of Immunogenicity on Pharmacokinetics  15 
 
Immunogenicity Analysis Pathway        16 
ECL antibody binding assay         16 
 Assay Overview        16 
 Sensitivity         16 
 Screening Cutpoint        17 
 Specificity (Confirmatory) Cutpoint      17 
 Positive Controls        18 
 Intra-Assay Precision        18  
 Inter-Assay Precision        19 
 Relative Assay Sensitivity       20 



345 
Appendix F: Immunogenicity Review: Office of Biotechnology Products 
BLA 125513 Asfotase Alfa   Immunogenicity Review 
 

                                                    345 
 

 Selectivity         20 
 Drug Interference        20 
 Specificity of the Immune Response      21 
 Stability of anti-ENB0040 antibodies in Human Serum   21 
Confirmatory Assay          22 
Titration Assay          22 
Characterization Assay         24 
Neutralizing Antibody Assay         24 
 Assay Description        24 
 Negative Control        24 
 Positive Controls        25 
 Nab assay cutpoint        25 
 Precision         26 
  Intra-Assay Precision       26 
  Inter-Assay Precision       26 
 Sensitivity         27 
 Prozone or Hook Effect       28 
 Recovery         29 

 Stability of Positive Controls (PC)     29 
 Drug Tolerance        30 

  



346 
Appendix F: Immunogenicity Review: Office of Biotechnology Products 
BLA 125513 Asfotase Alfa   Immunogenicity Review 
 

                                                    346 
 

Executive Summary 

Summary of Hypophosphatasia and Asfotase Alfa Treatment 
Hypophosphatasia (HPP) is a rare, inherited metabolic life-threatening disease that manifests 
with bone mineralization defects as well as other systemic effects.  This disease results from 
mutations in Tissue Non-Specific Alkaline Phosphatase (TNSALP), leading to deficiencies in 
TNSALP enzymatic activity.  For treatment of HPP, Alexion has developed an enzyme 
replacement therapy using Asfotase alfa (Strensiq), which is a soluble IgG1 Fc fusion 
glycoprotein comprised of two identical polypeptide chains,  

  Each polypeptide chain is comprised of a soluble catalytic domain of human tissue-
nonspecific alkaline phosphatase (TNSALP) (Millan, 2006), a human immunoglobulin IgG1 Fc 
domain, a deca-aspartate peptide (D10) used as a bone-targeting domain.   
 

Summary of Immunogenicity Sampling in Clinical Trials 
The Sponsor has provided antibody sampling schedules for the 7 clinical trials supporting the 
BLA. These include studies on infantile,  and juvenile patients. 
Reviewer comments 
The antibody sampling times are appropriate because at a minimum they all capture baseline, 
the initial strong (secondary) antibody responses, and the long term-natural history of patient 
immunogenicity. 

(b) (4)

2 Pages have been Withheld in Full as B4(CCI/
TS) Immediately Following this Page

(b) (4)

(b) (4)
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neutralizing antibody assay is adequate for its intended purpose, even in the absence of a high 
affinity positive control.   
 
Summary of patient results.  

The Sponsor evaluated the relation between immunogenicity and pharmaco-kinetics using 
Population-PK (Pop-PK) modeling. The Sponsor states that this model predicts some effect of 
binding and neutralizing antibodies, but that the Asfotase concentration is expected to stay within 
the therapeutic range.  
Reviewer comments                                                   
 Visual inspection supports the Sponsor’s contention that the impact of immunogenicity on PK is 
low, but I defer to the Clinical Pharmacology reviewer regarding the accuracy of the Sponsor’s 
statements. 

(b) (4)
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Background 
Asfotase alfa 
Asfotase alfa is a soluble IgG1 Fc fusion glycoprotein comprised of two identical polypeptide 
chains,   Each polypeptide chain is comprised of a soluble 
catalytic domain of human tissue-nonspecific alkaline phosphatase (TNSALP) (Millan, 2006), a 
human immunoglobulin IgG1 Fc domain, a deca-aspartate peptide (D10) used as a bone-targeting 
domain (Millan, 2008), and two amino acid long linkers between these domains.  Each 
polypeptide chain .  The two polypeptides are covalently 
linked together by  disulfide bonds.   
Hypophospatasia 
Hypophosphatasia (HPP) is a rare, inherited metabolic life-threatening disease that manifests 
with bone mineralization defects as well as other systemic effects including inadequate 
respiratory function, seizures, muscle weakness and nephrocalcinosis (see Wythe 2010 Ann. NY 
Acad Sci. 1192 pp 190-200).  HPP is caused by inactivating mutations in the gene encoding 
TNSALP.  The TNSALP gene, localized on chromosome 1p36-34, consists of 12 exons 
distributed over 50 kb (Weiss et al. 1988) and is subject to very strong allelic heterogeneity. To 
date, at least 268 distinct mutations and 16 polymorphisms are known, (for a list of mutations  
see http://www.sesep.uvsq.fr/03 hypo mutations.php).  These genetic mutations lead to the 
primary biochemical defect in HPP, which is a deficiency of TNSALP enzymatic activity.  The 
loss of alkaline phosphatase activity leads to elevated circulating levels of the known substrates, 
inorganic pyrophosphate (PPi), pyridoxal-5’-phosphate (PLP), and phosphoethanolamine (PEA) 
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Immediately Following this Page

(b) (4)
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VIII. Review Of Immunogenicity Assays – Module 3.2.1.4
Primary review of the Immunogenicity Assays was performed by Frederick Mills (OBP).
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S. DRUG SUBSTANCE

3.2.S.2 Manufacture
Information Request dated July 24, response received on August 13.

(b) (4)



Reviewer comment:
This is acceptable.

(b) (4)











3.2.P.3. Manufacture
Information Request dated July 24, response received on August 13.

The following comments were communicated to the sponsor:
Question # 6
The Code of Federal Regulation (21 CFR 610.14) requires that identity testing be performed on 
each filled lot of drug product after all labeling operations have been completed. The 
manufacturing step from which samples of asfotase alfa are obtained was not clearly identified 
in section 3.2.P.3.3, 3.2.P.3.4, or 3.2.A.1.4 ). Clarify the process and 
revise the process if necessary to comply with the regulation.

Alexion Response:
“Alexion confirms that identity testing in accordance with 21 CFR 610.14 will be implemented 
prior to the packaging of the first commercial batch.  

 

(b) (4)

(b) (4)

(b) (4)

(b) (4)









3.2.P.5 Control of Drug Product
Information Request dated July 24, response received on August 13.

The following comments were communicated to the sponsor:
Question # 1
In your Supporting Document received on 6-30-2015 you updated “Section 3.2.P.5.6 
Justification of Specifications.” We note that you removed most of the drug product 
justifications. Instead you are referencing “Section 3.2.S.4.5 Justification of Specification.” 
However, section 3.2.S.4.5 does not include justifications for drug product specifications that are 
different than those of drug substance,  

. Revise section 3.2.P.5.6 to include all drug product justifications of 
specifications.

Alexion Response: In amendment 39 (dated August 13, 2015) the sponsor submitted a revised 
CTD Section 3.2.P.5.6 Justification of Specification including the analysis and justification for 
the drug product specification. This detail was inadvertently removed during the response dated 
30 June 2015 (Sequence 0031), there has been no change to the proposed specification, analysis 
or justification previously under review.

Reviewer comment:
The sponsor, as requested, revised 3.2.P.5.6 to include all drug product justifications of 
specifications. The information provided is acceptable. In addition, refer to section 3.2.S.4 for 
additional information regarding the acceptance criteria 

Question # 2
You provided accelerated stability data showing that drug product specific activity (pNPP) and 
purity   therefore, these assays 
are stability indicating. Draft Guidance for Industry, Analytical Procedures and Method 
Validation for Drugs and Biologics, recommends that for stability indicating assays you should 
include “samples that have undergone various laboratory stress conditions; and actual product 
samples (produced by the final manufacturing process) that are either aged or have been stored 
under accelerated temperature and humidity conditions”. As part of the validation of the transfer 
of analytical methods to  you tested lots 3-FIN-1486, 3-FIN-1475, and 
280897; however, you did not include any samples that show significant degradation. To 
demonstrate that specific activity,  are equally stability indicating at 
the receiving site, update the method transfers to include testing of samples that have undergone 
accelerated conditions. Alternatively, consider withdrawing the transfer of these assays from the 
application and re-submit the complete information post-approval.

Alexion Response:
“Alexion agrees to complete a supplemental transfer of the specific activity (pNPP),  

 assays to include samples that demonstrate degradation and submit these 
transfer reports in a future supplement.

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)

(b) (4)





Late Cycle Meeting Information communication dated September 2, response received on 
September 3.

The following comments were communicated to the sponsor by the Division of Inspectional 
Assessment:

One facility has received a Form FDA 483 for pre-license inspection observations. These
inspectional findings and any facility responses received within 15 days of the inspection will be
reviewed. We will communicate any additional requests directly to this site. Please ensure that
all facilities are ready for commercial CGMP manufacturing activities as described in the BLA.
Satisfactory evaluation of all manufacturing facilities is required for BLA approval.

Alexion Response:
Alexion agreed to withdraw the secondary testing site  

 from the BLA.

Reviewer comment:
The sponsor updated sections 3.2.P.3, 3.2.P.5, 3.2.A, 3.2.R.5, and 3.2.R.6 accordingly to reflect 
the withdrawal of the  testing site. This is acceptable.

(b) (4)

(b) (4)

(b) (4)
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