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Product: Eticovo (Proposed)/etanercept-ykro (SB4)1 
Dosage Forms/Strength: 50 mg/mL solution in a single-dose prefilled syringe (PFS)

25 mg/0.5mL solution in a single-dose PFS
Route of Administration: Subcutaneous
Indications: Rheumatoid arthritis (RA), ankylosing spondylitis (AS), psoriatic arthritis 

(PsA), polyarticular juvenile Idiopathic arthritis (JIA), plaque psoriasis 
(PsO)

Submission: Resubmission

Review: Samsung Bioepis submitted a 351(k) BLA for SB4, a proposed biosimilar to US-licensed 
Enbrel (etanercept), on May 25, 2017.   The application received a complete response (CR) letter on 
March 23, 2018 due to product quality deficiencies.  A resubmission containing the additional product 
quality information was received on October 25, 2018. 

During the review of the original BLA submission, the Agency determined that: 
 SB4 is highly similar to US-licensed Enbrel, notwithstanding minor differences in clinically

inactive components. In addition, the three pairwise comparisons of SB4, US-licensed Enbrel, 
and EU-approved Enbrel established the analytical component of the scientific bridge used to 
justify the relevance of the clinical and nonclinical data generated using EU-approved Enbrel.

 The submitted clinical pharmacology studies were adequate to (1) establish the PK similarity
between SB4 and US-licensed Enbrel, and (2) establish the PK component of the scientific
bridge to justify the relevance of the clinical and nonclinical data generated using EU-approved
Enbrel.

1 In this document, we generally refer to Samsung’s proposed product by the Samsung descriptor “SB4” which was the name used to 
refer to this product during development. Both “Eticovo”, the proposed proprietary name, and “etanercept-ykro”, the proposed 
nonproprietary name, are conditionally accepted until the application is approved.
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 The results of the clinical development program indicate that the Applicant’s data demonstrate 
that there are no clinically meaningful differences between SB4 and US-licensed Enbrel in 
terms of safety, purity, and potency in the indication studied. 

 In addition, the Applicant provided information and an extensive data package to address the 
scientific considerations for extrapolation of data and information to support licensure of SB4 
under section 351(k) of the Public Health Service (PHS) Act as a biosimilar for each of the 
indications for which US-licensed Enbrel is currently licensed and for which Samsung is seeking 
licensure of SB4.

However, the following product quality deficiencies were identified during the original BLA review: 1) 
inadequately qualified primary and working reference standards; 2) insufficient data to support the limit 
of in vitro cell age (LIVCA) and assurance of Master Cell Bank (MCB) clonality: 3) inadequate control of 
critical quality attributes, including protein concentration, potency, high molecular weight species 
(HMWS), purity, extractable volume at release and/or end of shelf life (EOSL) for drug substance (DS) 
and drug product (DP) and DP identity testing; 4) DP shipping validation; 5)  sterilization 
validation and appropriate process parameters for sterile filtration; and 6) other additional concerns and 
requests for clarification. See complete response letter dated March 23, 2018 for full details of 
deficiencies.  A BPD Type 1 meeting was held on May 10, 2018 to discuss the deficiencies.  

A resubmission containing the additional product quality information was received on October 25, 
2018.
The Office of Pharmaceutical Quality (OPQ), has completed the review of the resubmission BLA 
761066 for SB4 from Samsung Bioepis. Refer to the OPQ review for detailed discussion of the 
responses to each deficiency. Overall, the OPQ review of manufacturing and controls in the 
resubmission and in the initial BLA submission confirmed that the processes and methods used for DS 
and DP manufacture, release, and stability testing are sufficient to assure a consistent and safe 
product.  The OPQ review team has concluded that the data submitted in this application are sufficient 
to support a conclusion that the manufacture of SB4 is well-controlled and will lead to a product that is 
pure and potent for the duration of the shelf-life. 

The analytical similarity assessment as presented in the original BLA submission was considered 
adequate to support the conclusion that SB4 is highly similar to US-licensed Enbrel, notwithstanding 
minor differences in clinically inactive components. No additional analytical similarity data were 
provided in the resubmission.

The clinical data was previously reviewed during the original review cycle.  No new clinical data was 
submitted and it was not required to support this submission. 

In summary, review of the data submitted by Samsung in the original submission showed that SB4 is 
highly similar to US-licensed Enbrel, notwithstanding minor differences in clinically inactive 
components. The results from the comparative clinical and PK studies supported a demonstration of no 
clinically meaningful differences between SB4 and US-licensed Enbrel in terms of safety, purity, and 
potency in the indication studied.  Samsung also provided an extensive data package to address the 
scientific considerations for extrapolation to support potential licensure, under section 351(k) of the 
PHS Act, of SB4 for each of the non-studied indications for which US-licensed Enbrel is currently 
licensed and for which SB4 is eligible for licensure.  In the response to the CR letter, Samsung has 
adequately addressed the product quality deficiencies.  The OPQ review team has recommended 
approval of BLA 761066.  We agree with the conclusions and the recommendations by the product 
quality review team. 

Labeling

 Proprietary name
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The proprietary name for SB4 will be Eticovo. This name has been reviewed by the Division of 
Medication Error Prevention and Analysis (DMEPA) who concluded the name was acceptable. 

 Non-proprietary/Proper name

FDA has determined that the use of a distinguishing suffix in the nonproprietary name for Samsung’s 
Eticovo product is necessary to distinguish this proposed product from Enbrel (etanercept).  As 
explained in FDA’s Guidance for Industry, Nonproprietary Naming of Biological Products: Update 
(March 2019), FDA expects that a nonproprietary name that includes a distinguishing suffix will 
facilitate safe use and optimal pharmacovigilance of biological products.  The proposed suffix ‘ykro’ 
was found to be conditionally acceptable by the Agency.  

 Physician labeling

The general approach taken for the Eticovo labeling is to have the labeling incorporate relevant data 
and information from the current FDA-approved labeling for US-licensed Enbrel, with appropriate 
product-specific modifications. This approach is informed by the consideration that biosimilar product 
labeling that is consistent with the reference product labeling should more clearly convey FDA’s 
conclusion that the two products are highly similar and there are no clinically meaningful differences.  
Various consultants have reviewed the labeling, including the OBP labeling team, DMEPA, OPDP, and 
DMPP and their recommendations which pertain primarily to internal consistency, improving readability 
and clarity of the labeling, the patient package insert, instructions for use, and carton and container 
labels, have been considered and conveyed to the Applicant.  

 Patient labeling/Medication guide

The Applicant proposed a Patient labeling/Medication guide closely tracking that of US-licensed Enbrel. 
The proprietary name “Eticovo” and the non-proprietary name “etanercept-ykro” should be reflected in 
the product Patient labeling/Medication guide as appropriate. 

Postmarketing Recommendations

 Risk Evaluation and Mitigation Strategies

None.

 Postmarketing Requirement (PMR):

As currently presented, SB4 prefilled syringe presentations are not designed to allow for accurate 
administration of doses other than 25 mg or 50 mg, which impacts children who weigh less than 63 kg. 
For accurate weight-based dosing of patients 2 years of age or older that are less than 63 kg, a dose-
adjustable presentation is required under PREA. PMR/PMC Schedule Milestones:

1. Develop a presentation that can be used to accurately administer Eticovo (etanercept-ykro) to 
pediatric patients who weigh less than 63 kg.

Final Report Submission: 09/30/2023

 Postmarketing Commitments (PMC):

We concur with the post-marketing commitments recommended by the product quality and 
microbiology review teams as listed below:

1. Implement  monitoring during sterile filtration of the Eticovo (etanercept-ykro) drug 
product 
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Final Report Submission: 03/31/2020

2. Implement  monitoring during sterile filtration of the Eticovo (etanercept-ykro) drug 
product 

Final Report Submission: 12/31/2020

Recommended Action: Approval 
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Cross-Discipline Team Leader Review/
Division Summary Review

Date Electronic Stamp Date
From Nikolay P. Nikolov, M.D.

Lydia Gilbert-McClain, M.D.
Subject Cross-Discipline Team Leader Review

Division Summary Review
BLA # 351(k) BLA 761066
Applicant Samsung Bioepis Co., Ltd.
Date of Submission May 25, 2017
BsUFA Goal Date March 25, 2018

Proprietary Name (Proposed) / 
Nonproprietary names

 (Proposed) / 
SB4, etanercept-ykro1

Dosage Forms / Strength  50 mg/mL solution in a single-dose prefilled syringe 
(PFS) 

 25 mg/0.5 mL solution in a single-dose PFS 
Route of Administration Subcutaneous
Proposed Indication(s)  Rheumatoid arthritis

 Juvenile Idiopathic Arthritis
 Ankylosing spondylitis
 Psoriatic arthritis
 Plaque psoriasis

Action: Complete Response due to product quality deficiencies, as 
detailed in this memorandum

1. Introduction

This document is a cross discipline team leader (CDTL) review of the biologics license 
application (BLA) 761066 submitted by Samsung Bioepis Co., Ltd. (referred to as Samsung in 
this document) under section 351(k) of the Public Health Service Act (PHS Act) for SB4, a 
proposed biosimilar to US-licensed Enbrel (etanercept). Samsung is seeking licensure of SB4 
for the following indications for which US-licensed Enbrel is licensed:2 

1) Rheumatoid Arthritis (RA):
 Reducing signs and symptoms, inducing major clinical response, inhibiting the 

progression of structural damage, and improving physical function in patients 

1 In this document, we generally refer to Samsung’s proposed product by the Samsung descriptor “SB4” which 
was the name used to refer to this product during development. The proposed proper name, etanercept-ykro, is 
conditionally accepted until such time that the application is approved.  
2 FDA-approved Enbrel labeling
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with moderately to severely active rheumatoid arthritis (in combination with 
methotrexate, MTX, or used alone);

2) Polyarticular Juvenile Idiopathic Arthritis (JIA):
 Reducing signs and symptoms of moderately to severely active polyarticular 

JIA in patients ages 2 and older;

3) Psoriatic Arthritis (PsA):
 Reducing signs and symptoms, inhibiting the progression of structural damage 

of active arthritis, and improving physical function in patients with psoriatic 
arthritis (in combination with MTX in patients who do not respond adequately 
to MTX alone);

4) Ankylosing Spondylitis (AS):
 Reducing signs and symptoms in patients with active ankylosing spondylitis;

5) Plaque Psoriasis (PsO):
 Treatment of patients 4 years or older with chronic moderate to severe plaque 

psoriasis who are candidates for systemic therapy or phototherapy.

The application consists of:

 Analytical data intended to support:
o A demonstration that SB4 and US-licensed Enbrel are highly similar, 
o A demonstration that SB4 can be manufactured in a well-controlled and 

consistent manner, leading to a product that is sufficient to meet appropriate 
quality standards and 

o The analytical element of the scientific bridge to justify the relevance of 
comparative data generated using the European Union (EU)-approved Enbrel to 
support a demonstration of the biosimilarity of SB4 to US-licensed Enbrel.  

Based on our review of the data provided, Samsung’s comparative analytical data for 
SB4 supports a demonstration that it is highly similar to US-licensed Enbrel 
notwithstanding minor differences in clinically inactive components.  Of note, 
deficiencies related to product quality manufacturing and microbiology, as detailed in 
the Comments for Action Letter section below, were identified that preclude approval 
of BLA 761066 in its present form but these deficiencies do not impact the conclusions 
regarding analytical similarity. 

 One single-dose pharmacokinetic (PK) study (SB4-G11-NHV) providing a comparison 
of SB4, US-licensed Enbrel, and EU-approved Enbrel intended to:

o Support PK similarity of SB4 and US-licensed Enbrel and
o Support the PK element of the scientific bridge to justify the relevance of the 

comparative data generated using EU-approved Enbrel to support a 
demonstration of the biosimilarity of SB4 to US-licensed Enbrel.  
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 A comparative clinical study (SB4-G31-RA) between SB4 and EU-approved Enbrel in 
patients with rheumatoid arthritis to support a demonstration of no clinically 
meaningful differences between SB4 and US-licensed Enbrel. This was designed as a 
randomized, double-blind, parallel-group study to compare efficacy, safety and 
immunogenicity between the two products for 52 weeks in 596 patients with moderate 
to severe RA on background MTX, who were randomized 1:1 to SB4 or EU-approved 
Enbrel at a dose of 50 mg weekly by subcutaneous injection. Following the 
randomized controlled period, an open label extension was conducted at sites in Poland 
and the Czech Republic to provide additional long-term safety and immunogenicity 
data from Week 52 to Week 100 in subjects who continued on SB4 or who underwent 
a single transition at Week 52 from EU-approved Enbrel to SB4.

The results from the comparative clinical and PK studies support a demonstration of 
biosimilarity between SB4 and US-licensed Enbrel.  Further, the single transition from 
EU-approved Enbrel to SB4 during treatment period 2 in study SB4-G31-RA did not 
result in worse immunogenicity or new safety compared to the known adverse event 
profile of US-licensed Enbrel. This would support the safety of the clinical scenario 
where non-treatment naïve patients undergo a single transition to SB4.

 A scientific justification for extrapolation to support licensure of SB4, under section 
351(k), as a biosimilar for the not directly studied indications of polyarticular juvenile 
idiopathic arthritis (JIA), psoriatic arthritis (PsA), and ankylosing spondylitis (AS), and 
plaque psoriasis (PsO). 

Samsung has also provided an extensive data package to address the scientific 
considerations for extrapolation to support potential licensure, under section 351(k), of 
SB4 for each of the non-studied indications for which US-licensed Enbrel is currently 
licensed and for which SB4 is eligible for licensure.

Samsung used a non-US-licensed comparator (EU-approved Enbrel) in some studies intended 
to support a demonstration of biosimilarity to US-licensed Enbrel.  Accordingly, Samsung 
provided scientific justification for the relevance of those data by establishing an adequate 
scientific bridge between EU-approved Enbrel, US-licensed Enbrel, and SB4.  The review of 
the comparative analytical data and PK assessment provided by Samsung support the scientific 
bridge and hence the relevance of comparative clinical and non-clinical data obtained with 
EU-approved Enbrel to support a demonstration of biosimilarity to US-licensed Enbrel.  

The data submitted by Samsung show that SB4 is highly similar to US-licensed Enbrel, 
notwithstanding minor differences in clinically inactive components.  The results from the 
comparative clinical and PK studies support a demonstration of biosimilarity between SB4 and 
US-licensed Enbrel.  However, deficiencies related to manufacturing, as outlined in the 
Comments for Action Letter below, preclude licensure of SB4 as a biosimilar to the US-
licensed Enbrel, during this review cycle. 
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Although the Division of Pulmonary, Allergy, and Rheumatology Products (DPARP) is the 
lead division for this application, clinical and statistical input pertaining to the indication of 
plaque psoriasis was obtained from the Division of Dermatology and Dental Products (DDDP) 
during the course of the BLA review.
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2. Background

The BPCI Act

The Biologics Price Competition and Innovation Act of 2009 (BPCI Act) was signed into law 
on March 23, 2010.  The BPCI Act created an abbreviated licensure pathway for biological 
products shown to be “biosimilar” to or “interchangeable” with an FDA-licensed biological 
product (the “reference product”). This abbreviated licensure pathway under section 351(k) of 
the PHS Act permits reliance on certain existing scientific knowledge about the safety and 
effectiveness of the reference product, and enables a biosimilar biological product to be 
licensed based on less than a full complement of product-specific nonclinical and clinical data.

Section 351(i) of the PHS Act defines the terms “biosimilar” or “biosimilarity” to mean that 
“the biological product is highly similar to the reference product notwithstanding minor 
differences in clinically inactive components” and that “there are no clinically meaningful 
differences between the biological product and the reference product in terms of the safety, 
purity, and potency of the product.”  A 351(k) application must contain, among other things, 
information demonstrating that the proposed product is biosimilar to a reference product based 
upon data derived from analytical studies, animal studies, and a clinical study or studies, 
unless FDA determines, in its discretion, that certain studies are unnecessary in a 351(k) 
application (see section 351(k)(2) of the PHS Act).

Development of a biosimilar product differs from development of a biological product 
intended for submission under section 351(a) of the PHS Act (i.e., a “stand-alone” marketing 
application).  The goal of a “stand-alone” development program is to demonstrate the safety, 
purity and potency of the proposed product based on data derived from a full complement of 
clinical and nonclinical studies.  The goal of a biosimilar development program is to 
demonstrate that the proposed product is biosimilar to the reference product.  While both 
stand-alone and biosimilar product development programs generate analytical, nonclinical, and 
clinical data, the number and types of studies conducted will differ based on differing goals 
and the different statutory standards for licensure.  

To support a demonstration of biosimilarity, FDA recommends that applicants use a stepwise 
approach to developing the data and information needed.  At each step, the applicant should 
evaluate the extent to which there is residual uncertainty about the biosimilarity of the 
proposed product to the reference product and identify next steps to try to address that 
uncertainty.  The underlying presumption of an abbreviated development program is that a 
molecule that is shown to be structurally and functionally highly similar to a reference product 
is anticipated to behave like the reference product in the clinical setting(s).  The stepwise 
approach should start with extensive structural and functional characterization of both the 
proposed biosimilar product and the reference product, as this analytical characterization 
serves as the foundation of a biosimilar development program.  Based on these results, an 
assessment can be made regarding the analytical similarity of the proposed biosimilar product 

Reference ID: 4238854



Cross Discipline Team Leader Review    351(k) BLA 761066: SB4
Division Summary Review Samsung Bioepis Co., Ltd.
DHHS/FDA/CDER/ODEII/DPARP

6

to the reference product and, once the applicant has established that the proposed biosimilar 
product meets the analytical similarity prong of the biosimilarity standard, the amount of 
residual uncertainty remaining can be assessed with respect to both the structural/functional 
evaluation and the potential for clinically meaningful differences.  Additional data, such as 
nonclinical and/or clinical data, can then be tailored to address these residual uncertainty(-ies).

The ‘totality of the evidence’ submitted by the applicant should be considered when evaluating 
whether an applicant has adequately demonstrated that a proposed product meets the statutory 
standard for biosimilarity to the reference product.  Such evidence generally includes structural 
and functional characterization, animal study data, human PK and, if applicable, 
pharmacodynamics (PD) data, clinical immunogenicity data, and other clinical safety and 
effectiveness data.  

Reference Product

In general, an applicant needs to provide information to demonstrate biosimilarity based on 
data directly comparing the proposed product with a reference product.  When an applicant’s 
proposed biosimilar development program includes data generated using a non-US-licensed 
comparator to support a demonstration of biosimilarity to the US-licensed reference product, 
the applicant should provide adequate data or information to scientifically justify the relevance 
of these comparative data to an assessment of biosimilarity and establish an acceptable bridge 
to the US-licensed reference product. 

Relevant Regulatory History

The development of SB4 was done outside the US. A pre-IND meeting was held on February 
22, 2012, at which time discussion focused on the analytical similarity assessment, Agency 
recommendations for a comparative study, the Applicant’s proposed modeling and simulation 
to inform the clinical development program, and the need for a scientific bridge to justify the 
relevance of comparative data obtained with EU-approved Enbrel.  Additionally, the Agency 
provided comments on extrapolation for non-studied indications.  A pediatric study plan was 
subsequently agreed upon on September 01, 2016.  A BPD Type 4 meeting was held on May 
26, 2016 with focus on the format of the submission, the Agency-recommended similarity 
margin with a lower bound no greater in magnitude than -12%, tipping point analyses, and the 
need for a justification of the observed differences in immunogenicity between SB4 and 
comparator products in both clinical studies in the BLA.  

3. CMC/Product Quality 

CMC Primary and Immunogenicity Reviewer: Brian Janelsins, Ph.D.
Application Technical Lead: Rachel Novak, Ph.D.
CMC Statistical Reviewer: Yu-Yi Hsu, Ph.D.; CMC Statistical Team Lead: Meiyu Shen, Ph.D.
Microbiology Reviewers: Jessica Hankins, Ph.D.; Acting QAL: Reyes Candau-Chacon, Ph.D., 
Ph.D.
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Facilities Reviewer: Michael Shanks; Branch Chief: Peter Qiu, Ph.D.
CDRH Reviewer: S. Peter Basile, Team Lead: John McMichael, Branch Chief: Alan Stevens

 General product quality considerations

SB4 is a homodimer of a fusion protein consisting of the extracellular ligand binding domain 
of human TNFR2/p75 and the Fc domain of human IgG1, lacking the CH1 region. SB4 
consists of 934 amino acids (467 amino acids for the single chain) and has a molecular weight 
of approximately 130 kDa (~65 kDa for the single chain). Each single chain contains 22 
cysteine (Cys residues) in the Cys-rich TNFR2 domain, 3 Cys residues in the hinge region, and 
4 Cys residues in the Fc domain. The Cys residues are linked by intra-chain or inter-chain 
disulfide bonds.

The SB4 drug substance is manufactured at  
The manufacturing process consists of an upstream cell culture process to  

 
 
 

 
The SB4 DS manufacturing process underwent several process changes 

during development including Process A, which was used to manufacture the clinical DS 
material, and Process B, which is used to manufacture the commercial material. Data were 
provided to demonstrate comparability between SB4 Process A and Process B. The 
recommended storage of the SB4 DS is at or below  

The SB4 drug product (DP) is manufactured as a solution and presented as a pre-filled syringe 
(PFS) for injection intended for subcutaneous administration. The DP is presented at either 50 
mg/mL or 25 mg/0.5 mL which are the same as US-licensed Enbrel PFS. The formulation of 
SB4, containing  sucrose,  Sodium chloride and  sodium phosphate at pH 
6.2, is different than that of US-licensed Enbrel. The SB4 DP is manufactured at  

 (50 mg/mL presentation) and  (50 mg/mL and 
25/0.5mL presentations). Data were provided to demonstrate comparability between the 
clinical and commercial DP material and between the DP material manufactured at both 

. The recommended storage of the DP is 2-8°C for  with 
optional storage at  within the expiry period. 

The product quality review team has identified several issues pertaining to the control of the 
SB4 DS and DP manufacturing; however, the most significant issue includes deficiencies in 
the qualification of the reference standard material that is used for release and stability testing 
of the commercial product. Inadequate qualification of the reference materials has led to a lack 
of assurance that the commercial material will not drift in potency from the material used in 
the clinical studies or from the material used to establish that SB4 is highly similar to US-
licensed Enbrel. Other issues identified include deficiencies in the control strategy for DS and 
DP manufacturing.  As a result of the above deficiencies, also outlined in the Comments for 
Action Letter below, the product quality review team recommends a complete response action 
for this application.  We agree with this recommendation. 
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 Product quality microbiology review

The drug product portion of this BLA, as amended, was reviewed from a product quality 
microbiology and sterility assurance perspective and is not recommended for approval due to 
the following deficiencies outlined in the Comments for Action Letter below.

We concur with this assessment.

 Analytical similarity assessment

To determine whether SB4 is highly similar to US-licensed Enbrel, and to establish the 
adequacy of the analytical portion of the scientific bridge between SB4, US-licensed Enbrel, 
and EU-approved Enbrel, Samsung evaluated and compared analytical data from multiple lots 
of each of the three products. The analytical comparison of SB4 to US-licensed Enbrel was 
used to support the demonstration that SB4 is highly similar to US-licensed Enbrel, 
notwithstanding minor differences in clinically inactive components. Pairwise comparisons of 
SB4, US-licensed Enbrel, and EU-approved Enbrel were used to support the analytical portion 
of the scientific bridge between the three products to justify the relevance of the comparative 
data generated using EU-approved Enbrel from some clinical and nonclinical studies.

The analytical similarity assessment included 26 batches of SB4 which included DS and DP 
batches derived from Process A (16 batches) and Process B (10 batches), 51 batches of US-
licensed Enbrel and 56 EU-approved Enbrel Comments for Action Letter below batches, 
although not all lots were assessed in each test. US-licensed Enbrel and EU-approved Enbrel 
batches were analyzed between March 2012 and July 2016, before their expiry dates (May 
2012 to October 2018). Twenty-four SB4 batches, 47– 51 US-licensed Enbrel and 44–54 EU-
approved Enbrel batches were used for biological assays that measure TNFα binding and 
neutralization, which relate directly to the mechanism of action of the product. 

The analytical similarity exercise used a battery of methods including orthogonal methods to 
measure the same critical quality attribute (CQA) from different perspectives. Several assays 
able to assess the potential mechanisms of action of etanercept, including TNF-α binding and 
neutralization and Fc-mediated functions were utilized. All methods were validated or 
qualified prior to the time of testing and were demonstrated to be suitable for their intended 
use.

The analytical data submitted support the conclusion that SB4 is highly similar to US-licensed 
Enbrel. The amino acid sequences of SB4 and US-licensed Enbrel are identical and a 
comparison of the secondary and tertiary structures and the impurity profiles of SB4 and US-
licensed Enbrel support the conclusion that the two products are highly similar. Comparison to 
EU-approved Enbrel also support the establishment of the three-way analytical bridge between 
the three products for primary, secondary and tertiary structure and impurity profiles. 

Some differences were noted in the assessment between SB4 and US-licensed Enbrel and EU-
approved Enbrel; however, these differences are thought to be due to manufacturing and 
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formulation differences and do not preclude a demonstration that SB4 is highly similar to US-
licensed Enbrel. Analysis of peak profiles for hydrophobic variants by hydrophobic interaction 
chromatography (HIC) demonstrated that SB4 has higher levels of Peak 1 and Peak 2 and 
lower levels of Peak 3. Peak 1 contains product variants that include low molecular weight 
species (LWMS) and Peak 3 contains product variants such as HMWS and proteins with 
mismatched disulfide bonds. Analysis of fractions of Peak 1 and Peak 3 have demonstrated 
decreased potency when compared to Peak 2. The SB4 manufacturing process utilizes  

 
which may explain the lower levels of Peak 3, subsequent higher levels of Peak 2 in SB4. No 
differences in potency by either TNFα binding or TNFα neutralization were observed between 
the three products. In addition, analysis of the Peak 3 fractions showed the same mismatched 
variants in both SB4 and US-licensed Enbrel. 

SB4 has significantly lower levels of high molecular weight species (HMWS) as measured by 
Size Exclusion Chromatography (SEC) than US-licensed Enbrel and EU-approved Enbrel 
mostly likely due to differences in the manufacturing process, formulation and the age of SB4 
as compared to US-licensed Enbrel and EU-approved Enbrel. 

Analysis of glycan profiles showed that SB4 has slightly higher levels of afucosylated species 
and lower levels of high mannose species when compared to US-licensed Enbrel and EU-
approved Enbrel. Levels of afucosylation can impact effector function and while SB4 had a 
slightly higher Antibody Dependent Cell-mediate Cytoxicity (ADCC) activity (2-5%) than 
US-licensed Enbrel (0-2%) and EU-approved Enbrel (0-2%), the levels are not expected to 
have clinical relevance and the slight observed differences do not preclude a demonstration of 
highly similar. 

The product quality review team concluded that, in aggregate, the extensive physiochemical 
and biological assessment demonstrates that SB4 is highly similar to US-licensed Enbrel, 
notwithstanding minor differences in clinically inactive components. In addition, the three 
pairwise comparisons of SB4, US-licensed Enbrel, and EU-approved Enbrel establish the 
analytical component of the scientific bridge among the three products to justify the relevance 
of comparative data generated from clinical and non-clinical studies that used EU-approved 
Enbrel to support a demonstration of biosimilarity of SB4 to US-licensed Enbrel.

We concur with this conclusion.

 Devices

The device constituent parts of the pre-filled syringe (PFS) of the proposed drug-device 
combination products were reviewed by the Center for Devices and Radiological Health 
(CDRH).  

SB4 50 mg/mL and 25 mg/0.5 mL solution for injection is presented in a  PFS 
presentation. The PFS consists of a clear glass barrel (  glass) with a staked needle and a 
rubber plunger. The staked needle is covered by a rubber needle shield consisting of a rigid 
shell. The PFS also contains a plunger rod and a finger grip for administration. The container 
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closure system for 50 mg and 25 mg strength is identical. The SB4 PFS is a single-dose, 
disposable injection system that administers SB4 into subcutaneous tissue. SB4 is intended for 
use by patients, caregivers, or healthcare professionals in home or clinical environments.

The CDRH review team concluded that device constituent parts of the SB4 combination 
product are approvable with one post-approval commitment:

Include break loose force and glide force into the lot release specifications.

We concur with these CDRH recommendations. 

 Facilities review/inspection

Adequate descriptions of the facilities, equipment, environmental controls, cleaning and 
contamination control strategy were provided for the  

 SB4 Drug Substance and the  
 Drug Product facilities proposed for DS and DP 

manufacture.  All proposed manufacturing and testing facilities have an acceptable compliance 
status.  This submission is recommended for approval from a facilities assessment perspective.  

We agree with this recommendation. 

4. Nonclinical Pharmacology/Toxicology

Pharm-Tox Reviewer: Ijeoma Uzoma, Ph.D.; Supervisor: Timothy Robison, Ph.D.

Three nonclinical studies of SB4 were submitted in support of the BLA: an efficacy study in 
BALB/c mice comparing SB4 vs. EU-approved Enbrel vs. US-licensed Enbrel, a single dose 
PK study in SD rats comparing SB4 vs. EU-approved Enbrel, and a 4 week repeat dose 
toxicity study in cynomolgus monkeys comparing SB4 vs. EU-approved Enbrel vs. US-
licensed Enbrel. There was no evidence to indicate potential clinical safety concerns associated 
with SB4 administration. 

The nonclinical pharmacology, pharmacokinetic, and repeat dose toxicity data submitted in 
BLA 761066 support the demonstration of biosimilarity between SB4 and US-licensed Enbrel.  
There were no outstanding issues from the nonclinical Pharmacology and Toxicology 
perspective and the results of these animal studies can be taken together with the data from the 
analytical assessment and clinical studies to support a demonstration that SB4 is biosimilar to 
US-licensed Enbrel.  No residual uncertainties have been identified by this discipline.

We concur with this assessment.
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5. Clinical Pharmacology/Biopharmaceutics 

Clinical Pharmacology Reviewer: Bhawana Saluja, Ph.D.
Clinical Pharmacology Team Leader: Anshu Marathe, Ph.D.

 General clinical pharmacology/biopharmaceutics considerations

Description of Relevant Clinical Pharmacology Studies

The clinical pharmacology program of SB4 was designed to evaluate the pharmacokinetic 
(PK) similarity between SB4 and US-licensed Enbrel and to assess the PK element of the 
scientific bridge between SB4, US-licensed Enbrel and EU-approved Enbrel included one PK 
study (SB4-G11-NHV) in healthy subjects (Table 1).  

Table 1. Key Design Features of SB4 Clinical Studies 

Study Design Objectives Subjects Treatments Endpoints
Clinical Pharmacology Study
SB4-
G11-
NHV

R, SB, 3 part, 
2 period, 
single dose 
cross-over

PK, safety, 
immunogenicity

Healthy male 
subjects 
(N=138)

Single 50 mg SC dose 
etanercept
Part A: SB4 vs. EU-
Enbrel (N=46, 23/arm)

Part B: SB4 vs. US-Enbrel
(N=46, 23/arm)

Part C: EU-Enbrel vs. US-
Enbrel (N=46, 23/arm)

Cmax, AUCt and
AUCinf

Comparative Clinical Study
52-wk R, DB, 
PG

Efficacy, safety, 
immunogenicity, PK

RA patients 
with MTX-IR
N=596

50 mg SC etanercept 
weekly with:
 SB4 (N=299)
 EU-Enbrel (N=297)

ACR20 at Wk 24SB4-
G31-
RA

52-wk open-
label 
extension

Safety, 
immunogenicity, PK

RA patients 
previously 
treated with 
SB4 or EU-
Enbrel
N=245

SB4 50 mg SC weekly Safety, 
immunogenicity

DB=Double-blind, MTX-IR=Methotrexate incomplete responders, PG=Parallel group, PK=Pharmacokinetics, R=Randomized, 
RA=Rheumatoid arthritis, SB=Single blind, SC=Subcutaneous
Source: Adapted from Dr. Glaser’s Clinical Review

The PK similarity study was conducted as a single-dose of 50 mg subcutaneously (SC), cross-
over study in healthy male subjects providing PK and safety data to directly compare SB4, 
US-licensed Enbrel, and EU-approved Enbrel.  As described in the Guidance for Industry 
entitled, “Clinical Pharmacology Data to Support a Demonstration of Biosimilarity to a 
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Reference Product,”12 a single-dose, randomized study is generally the preferred design for PK 
similarity assessments.  A cross-over design is appropriate for proposed biosimilars to 
etanercept because it has a relatively short half-life and low immune response rate.  
Additionally, conducting the study in healthy subjects is reasonable, as it is more sensitive in 
evaluating the product similarity due to lack of potentially confounding factors such as 
underlying and/or concomitant disease and concomitant medications.  The 50 mg SC dose is 
relevant as it is consistent with the approved dose of US-licensed Enbrel.  

The supportive PK assessment in the setting of repeat dosing was conducted in patients with 
moderate to severe RA on background of MTX in study SB4-G31-RA.  That study was 
designed as a multi-center, randomized, double-blind, parallel group, comparative clinical 
efficacy, safety, and immunogenicity study between SB4 and EU-approved Enbrel.  

Results of Clinical Pharmacology Studies

Analysis of the results of study SB4-G11-NHV, showed that the 90% confidence intervals 
(CIs) for the geometric mean ratios (GMR) of SB4 to EU-approved Enbrel, SB4 to US-
licensed Enbrel, and EU-approved Enbrel to US-licensed Enbrel for the tested PK parameters 
(AUCinf, AUCt, and Cmax) were all within the PK similarity acceptance interval of 80-125% 
as shown in Table 2, demonstrating PK similarity between the 3 products and establishing the 
PK portion of the scientific bridge to support the relevance of the data generated using EU-
approved Enbrel in the comparative clinical study SB4-G31-RA. 

Table 2: PK Results, Study SB4-G11-NHV, Summary Statistics: % Ratio of Geometric Means (90% CI)

Parameter Ratio 90% CI Met PK 
Similarity 
Criteria

Part A
SB4/EU-Enbrel Cmax (µg/mL) 1.037 0.985 1.092 Yes
SB4/EU-Enbrel AUCt (µg•h/mL) 0.986 0.942 1.033 Yes
SB4/EU-Enbrel AUCinf (µg•h/mL) 0.990 0.947 1.036 Yes
Part B
SB4/US-Enbrel Cmax (µg/mL) 1.044 0.977 1.114 Yes
SB4/US-Enbrel AUCt (µg•h/mL) 1.010 0.954 1.069 Yes
SB4/US-Enbrel AUCinf (µg•h/mL) 1.011 0.958 1.067 Yes
Part C
EU-Enbrel/US-Enbrel Cmax (µg/mL) 1.033 0.947 1.127 Yes
EU-Enbrel/US-Enbrel AUCt (µg•h/mL) 1.013 0.923 1.111 Yes
EU-Enbrel/US-Enbrel AUCinf (µg•h/mL) 1.005 0.915 1.104 Yes
Source: Adapted from Dr. Glaser, Clinical Review

The PK data provided by Samsung, support a demonstration of PK similarity between SB4 and 
US-licensed Enbrel in study SB4-G11-NHV, and the PK component of the scientific bridge to 

12 Guidance for Industry “Clinical Pharmacology Data to Support a Demonstration of Biosimilarity to a Reference 
Product.” December 2016. 
https://www.fda.gov/downloads/drugs/guidancecomplianceregulatoryinformation/guidances/ucm397017.pdf  
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justify the relevance of the comparative data generated using EU-approved Enbrel to support a 
demonstration of no clinically meaningful differences between SB4 and US-licensed Enbrel.    
We concur with this assessment.

6. Clinical Microbiology

Not applicable.

7. Clinical/Statistical- Efficacy

Primary Statistical Reviewer: Ginto Pottackal, Ph.D., 
Statistical Team Leader: Robert Abugov, Ph.D.

Overview of the Clinical Program

Samsung Inc. submitted one comparative clinical study in patients with rheumatoid arthritis 
(Study SB4-G31-RA). Of note, the comparative clinical efficacy data are derived from a 
clinical study using EU-approved Enbrel as the comparator.  However, Samsung has provided 
sufficient analytical and clinical PK bridging data (Study SB4-G11-NHV) between SB4, US-
licensed Enbrel, and EU-approved Enbrel to justify the relevance of the comparative data 
generated using EU-approved Enbrel to support a demonstration of no clinically meaningful 
differences between SB4 and US-licensed Enbrel.  

Study SB4-G31-RA was a 56 week, randomized, double-blind, parallel group study conducted 
in adult subjects with moderate to severely active RA on background MTX.  Of the 596 
subjects enrolled, 299 were randomized to SB4 50 mg SC weekly ad 297 were randomized to 
EU-approved Enbrel 50 mg SC weekly.  In the open-label extension, 119 participating subjects 
originally randomized to EU-approved Enbrel underwent a single transition to treatment with 
SB4, while 126 subjects originally randomized to SB4 continued treatment with SB4 through 
Week 100 to provide a descriptive comparative assessment of safety and immunogenicity 
between subjects remaining on the originally assigned treatment and those who underwent a 
single transition to the proposed biosimilar.  The primary endpoint was the proportion of 
subjects achieving an ACR20 response at Week 24.  The primary analysis for SB4-G31-RA 
was carried out on a per-protocol population (PPS) using a 95% CI and a similarity margin of 
± 15%, however, based on discussion at the pre-BLA meeting, the Applicant has also 
presented analysis for the full analysis set (FAS) using a 90% CI and a similarity margin of ± 
12%.

The ACR20 response rate at Week 24 was 73.6% for the SB4 treatment group and 71.7% for 
the EU-approved Enbrel treatment group, based on the FAS.  The 90% CI for the adjusted 
treatment difference fell within the protocol-specified equivalence margin of [-15%, 15%], as 
well as within the equivalence margin recommended by FDA to have a lower bound no greater 
in magnitude than -12%. The protocol-specified primary analysis on the PPS also fell within 
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the specified equivalence margin.  Supportive endpoints, including ACR20, ACR50, and 
ACR70 responses over time, in addition to mean changes from baseline in the components of 
the ACR composite endpoint, and the disease activity score (DAS28-CRP), were also similar 
between the treatment arms.

Brief Description of Efficacy Endpoints

The primary endpoint in Study SB4-G31-RA was the American College of Rheumatology 
20% improvement (ACR20) response rate at Week 24.  An ACR20 responder was defined as a 
patient with:

 at least a 20% improvement from baseline in swollen joint count (66 joint count)
 at least a 20% improvement from baseline in tender joint count (68 joint count)
 at least a 20% improvement from baseline in at least three of the following five criteria:

o subject pain assessment using a 100 mm visual analogue scale (VAS)
o subject global assessment using a 100 mm VAS
o physician global assessment using a 100 mm VAS
o patient assessment of disability using the Health Assessment Questionnaire -

Disability Index (HAQ-DI)
o acute phase reactant level (CRP)

Secondary efficacy endpoints were ACR50 and ACR70 responses at Weeks 24 and 52, as well 
as ACR20 responses at Week 52, numeric index of the ACR response (ACR-N) at Weeks 24 
and 52, DAS28 and European League Against Rheumatism (EULAR) responses at Weeks 24 
and 52, major clinical response (ACR70 response for 6 months) at Week 52, and change from 
baseline in modified Total Sharp Score (mTSS) at Week 52.

Discussion on Similarity Margin

The determination of a similarity margin is a critical aspect of the design of the comparative 
clinical study because it determines the null hypothesis being tested in the primary analysis, 
i.e., the differences in efficacy that the study will need to rule out at an acceptable significance 
level. 

The pre-specified similarity margin for the difference in proportions was ±15%. However, 
FDA recommended similarity margins of ±12% at a type 4 meeting on May 26, 2016.  FDA 
also recommended use of a two-sided 90% CI because it generally expects the type I error 
probability for each margin to be controlled at the overall 5% level in comparative clinical 
studies. The selection of ±12% similarity margin was based on discussions aimed at weighing 
the clinical importance of different losses in effect against the feasibility of different study 
sizes.  In a comparative clinical study designed with 90% power to reject absolute differences 
greater than 12% in magnitude, observed differences larger than approximately 6% will result 
in failure to establish similarity, as the 90% confidence interval for the estimated difference 
will not rule out the 12% margin. Therefore, the comparative clinical study will be able to rule 
out losses in ACR20 response greater than 12% with high (at least 95%) statistical confidence, 
and will be able to rule out losses greater than around 6% with moderate (at least 50%) 
statistical confidence. The lower similarity margin (-12%) also corresponds to the retention of 
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approximately 50% of conservative estimates of treatment effect sizes relative to placebo for 
etanercept, based on a meta-analysis of historical studies.

Study Conduct

Treatment groups in the Study SB4-G31-RA were generally balanced with respect to 
demographics and baseline characteristics.  The study was conducted in Europe, South 
America, and Korea with the highest enrollments in Eastern Europe.  None of the study sites 
were in the US, which is acceptable in the context of a 351(k) application where the objectives 
are to compare products to assess for clinically meaningful differences, should they exist. 
Subjects were predominantly female (84.2%), White (92.6%), and of non-Hispanic or Latino 
background (93.8%).  The baseline disease characteristics was representative of the intended 
population of patients with moderate-to-severe RA with mean disease activity scores (DAS28-
ESR) of 6.5, and mean tender and swollen joint counts of 23.4 and 15.1, respectively.  The 
treatment groups were generally balanced with respect to baseline demographic and disease 
characteristics. 

Study SB4-G31-RA randomized 596 subjects: 299 to SB4 and 297 to EU-approved Enbrel. Of 
the total randomized patients, 551 (92.4%) patients completed week 24 and 505 (84.7%)
completed week 52.  By week 52, 91 (15.3%) patients had withdrawn from the study: 40 
(13.4%) patients from SB4 and 51 (17.2%) patients from EU-approved Enbrel. The most 
common reasons for study discontinuation were ‘adverse event,’ ‘withdrawal of consent’ and 
‘investigator discretion’ as shown in Table 3.  Similar proportions of subjects in each treatment 
group withdrew due to adverse events.  

Table 3: Patient Disposition through Week 52, Study SB4-G31-RA
SB4 EU- Enbrel All

N (%) N (%) N (%)
Randomized 299 297 596
Completed week 52 259 86.6 246 82.2 505 84.7
Withdrew before week 52
Reason for Withdrawal

40 13.4 51 17.2 91 15.3

Adverse event 13 32.5 17 33.3 30 33.0
Investigator discretion 15 37.5 10 19.6 25 27.5
Lack of efficacy 1 2.5 3 5.9 4 4.4
Protocol deviation 1 2.5 . . 1 1.1
Subject lost to follow-up 1 2.5 3 5.9 4 4.4
Withdrew consent 9 22.5 18 35.3 27 29.7

Source: FDA analysis of data from Samsung 351(k) BLA submission 

No notable issues with study conduct were identified.
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Study Results

Study SB4-G31-RA met the similarity criteria for the primary endpoint of ACR20 in both the 
full analysis set and the per protocol population.  The adjusted treatment difference in ACR20 
response rates between the SB4 and EU-approved Enbrel treatment groups in the per protocol 
population was -2.4% and the 90% confidence interval of the adjusted treatment difference 
was (-8.4%, 3.7%).  For the FAS population the adjusted treatment difference was -1.7% with 
90% CI (-4.4%, 7.7%).  Both the CIs were contained within the similarity margins of [−12%, 
+12%] recommended by FDA (Table 4).  For the full analysis population, missing data was 
imputed as non-response.  Up to Week 24, 45 (7.6%) patients had withdrawn from the study: 
16 (5.4%) patients from the SB4 group and 29 (9.8%) patients from EU-approved Enbrel 
group. Sensitivity analyses were conducted to evaluate the effect of missing data and were 
consistent with the primary analysis.

Table 4. Primary Analysis of ACR20 Response Rate at Week 24 
Population SB4 EU-approved 

Enbrel 
Adjusted
Difference

90% Conf. Int.

FAS 73.6%
(n=220)

71.7%
(n=213)

1.7% (-4.4%, 7.7%)

PPS 78.1%
(n=193)

80.5%
(n=190)

-2.4% (-8.4%, 3.7%)

Source: FDA analysis of data from Samsung’s 351(k) BLA submission
FAS = full analysis set (missing data imputed as non-response), PPS = per protocol set

Comparative analyses of secondary endpoints also showed similar efficacy between SB4 and 
EU-approved Enbrel. Secondary endpoints in the study included ACR20 response at week 52, 
ACR50 and ACR 70 at week 24 and week 52, ACR-N at week 24 and week 52, area under the 
curve of ACR-N up to week 24, and disease activity score based on 28 joint counts (DAS 28 
score) at week 24 and week 52, EULAR response at week 24 and week 52, AUC of the change 
in DAS28 from baseline up to week 24, major clinical responses, and modified total sharp 
score at week 52.

 Discussion of statistical and clinical efficacy reviews with explanation for CDTL’s 
conclusions

In summary, the Applicant has provided statistically robust comparative efficacy data 
demonstrating similar efficacy between SB4 and EU-approved Enbrel in patients with 
moderate to severely active rheumatoid arthritis.  The primary analysis was supported by the 
analysis of key secondary endpoints and sensitivity analyses accounting for the missing data.  
The statistical review team concluded that the results from Study SB4-G31-RA support a 
demonstration of no clinically meaningful differences between SB4 and US-licensed Enbrel in 
the indication studied. We concur with this conclusion.
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 Includes discussion of notable efficacy issues both resolved and outstanding

None.

8. Safety

Primary Clinical Reviewer for DPARP: Rachel Glaser, M.D.; 
Clinical Team Leader for DPARP: Nikolay Nikolov, M.D.

 Studies contributing to safety analyses

The primary comparative safety and immunogenicity data with repeat dosing were derived 
from the single comparative clinical study in rheumatoid arthritis, Study SB4-G31-RA.  The 
safety population included 596 subjects with RA randomized 1:1 to receive treatment with 
SB4 or EU-approved Enbrel at a dose of 50 mg SC weekly.  In the OLE, conducted at sites in 
Poland and the Czech Republic, 245 subjects received open-label treatment with SB4, 
providing an assessment of safety and immunogenicity in 119 subjects who underwent a single 
transition from EU-approved Enbrel to SB4 to address the safety of the clinical scenario where 
non-treatment naïve patients transition to SB4. The OLE also provides longer term safety and 
immunogenicity data for 126 subjects who continued to receive SB4 for up to 100 weeks.  
Additional safety and immunogenicity data with single dosing were provided from the single 
dose PK study SB4-G11-NHV in 138 healthy subjects.  A summary of the studies contributing 
to the primary safety analyses may be found in Table 1 above.  The safety database for SB4 
includes 509 subjects who received at least one dose of SB4. Overall, the safety database is 
adequate to provide a reasonable comparative safety assessment. 

 General discussion of deaths, SAEs, discontinuations due to AEs, general AEs, 
and results of laboratory tests. 

In the SB4 clinical program, the overall incidences of treatment-emergent adverse events 
(TEAEs), serious adverse events (SAEs), deaths, and AEs leading to discontinuation were 
similar between SB4 and the comparator products, as presented in Table 5. In addition, a 
single transition of patients previously treated with EU-approved Enbrel to SB4, did not result 
in an increase in immunogenicity or clinically significant adverse reactions.  The safety risks 
identified are consistent with the known adverse event profile of US-licensed Enbrel.  
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Table 5: Summary of TEAEs: Controlled Studies
Rheumatoid Arthritis
Study SB4-G31-RA
Double-blind Period

Healthy Subjects
Study SB4-G11-NHV

Subjects with ≥ 1: SB4
N=299

EU-Enbrel
N=297

US-Enbrel
N=89

EU-Enbrel
N=90

SB4
N=91 

Deaths 2 (0.7) 0 0 0 0
SAEs, n (%) 18 (6.0) 15 (5.1) 0 0 0
TEAE leading to IP 
discontinuation, n (%)

16 (5.4) 20 (6.7) 2 (2.2) 2 (2.2) 1 (1.1)

TEAEs, n (%) 175 (58.5) 179 (60.3) 34 (38.2) 33 (36.7) 41 (45.1)
Severe TEAEs, n (%) 14 (4.7) 11 (3.7) 1 (1.1) 1 (1.1) 0
AESI, n (%) 1 (0.3) 5 (1.7) -a - a - a

a AESI were not defined for Study SB4-G11-NHV
Source: Adapted from Dr. Glaser’s Clinical Review 

Death

There were 2 deaths reported in subjects treated with SB4 during the double-blind period of 
SB4-G31-RA.  One death was due to gastric adenocarcinoma in a subject who experienced 
cardiopulmonary arrest in the setting of hospitalization complicated by ileus, deep vein 
thrombosis, peritoneal carcinomatosis, and wound dehiscence with surgical repair.  One death 
was due to cardiopulmonary failure in a subject with hypertension found to have heart 
hypertrophy and general late atherosclerosis on autopsy.  Neither death was suspected to be 
related to the study drug by the Investigator.  In the OLE, 1 subject treated with SB4 
throughout both periods of the study, died of metastatic hepatic cancer.  The event of 
metastatic hepatic cancer was thought to be related to the study drug by the Investigator.  
There were no other deaths in the SB4 clinical program.

Nonfatal Serious Adverse Events (SAE)

The proportion of subjects who experienced at least one treatment-emergent SAE was similar 
between the two treatment groups during the double-blind period of SB4-G31-RA.  SAEs 
reported by more than one subject were cellulitis (2 subjects on EU-approved Enbrel) and 
rheumatoid arthritis (1 subject in each treatment group).  The types of SAE did not identify 
any new safety concerns.  

In the OLE, there was no notable difference in the incidence of SAEs in those subjects who 
underwent a single transition from EU-approved Enbrel to SB4 as compared to those who 
continued on SB4.  None of the SAEs in the OLE were reported in more than one subject.

Discontinuations due to Adverse Events

Adverse events leading to discontinuation were reported by similar proportions of subjects in 
each treatment group.  Events that occurred in more than one subject included injection site 
erythema, injection site hypersensitivity, rheumatoid arthritis, breast cancer/invasive ductal 
breast carcinoma, neutropenia, and pneumonia.  
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In the OLE, the proportion of subjects discontinuing due to an adverse event was similar in 
those subjects who underwent a transition from EU-approved Enbrel to SB4 as compared to 
those who continued on SB4.  All events were singular by preferred term. 

Five subjects in Study SB4-G11-NHV discontinued due to adverse events, balanced by 
treatment group.  None of the AEs leading to discontinuation were reported in more than one 
subject.   

Adverse Events of Special Interest (AESI)

Protocol specified AESI included tuberculosis and serious infections in SB4-G31-RA.  In 
response to an Agency information request dated 19June2017, the Applicant provided data for 
events previously associated with treatment with etanercept and described in the Warnings and 
Precautions section of the Enbrel USPI.  These included opportunistic infections, malignancy, 
congestive heart failure, cytopenias, demyelinating disorders, hypersensitivity, anaphylaxis, 
and injection site reactions.  Serious infections were reported by a similar proportion of 
patients in both treatment groups in the double blind period of the study. Opportunistic 
infections were rare; all events were due to herpes zoster and were similar between treatment 
groups.  Injection site reactions were reported by a greater proportion of subjects in the EU-
approved Enbrel treatment group (17.5%) as compared to the SB4 group (3.7%).   All 
injection site reactions were non-serious.  Malignancies were reported by a greater proportion 
of subjects receiving SB4 (1.3%) as compared to EU-approved Enbrel (0.3%), however the 
overall incidence was low and there was no clustering by type of malignancy.  There was a 
single event of hypersensitivity with the reported term propolis allergy, not related to study 
drug.  There were no events of anaphylaxis.  Overall, subjects with adverse events of interest 
were generally similar between the treatment groups with the exception of injection site 
reactions, which were more frequently reported by subjects receiving EU-approved Enbrel 
during the double-blind period.

Common AE

Treatment emergent adverse events occurred in a similar proportion of subjects in each 
treatment group in the double-blind period of SB4-G31-RA.  Adverse events in the Infections 
and Infestations SOC were the most common adverse events in the SB4 development program 
and reported by a similar proportion of subjects in the SB4 and the EU-approved Enbrel 
groups. The most frequently reported infections included upper respiratory tract infection/viral 
upper respiratory tract infection and nasopharyngitis.  A greater proportion of subjects 
receiving EU-approved Enbrel (20.5%) reported adverse events within the General Disorders 
and Administration Site Conditions SOC as compared to those receiving SB4 (9.4%). The 
most frequently reported TEAEs in this SOC were related to injection site reactions (injection 
site erythema, injection site reaction, and injection site rash).  AEs events within the 
Hepatobiliary Disorders SOC were reported by a greater proportion of subjects in the SB4 
treatment group, based on small numbers of hepatobiliary AEs which were generally 
distributed across multiple PTs. The hepatobiliary AEs reported as SAEs were all related to 
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cholestatic/bile duct disease and not hepatotoxicity. In the context of the totality of the data, 
the numerical imbalances in the hepatobiliary AEs are not considered clinically meaningful. 

The common adverse event profile remained consistent during the OLE and similar between 
subjects who underwent a single transition from EU-approved Enbrel to SB4 and those who 
continued on SB4.   

Laboratory Abnormalities, Vital Signs and Electrocardiograms (ECGs)

Across the SB4 clinical program, the distribution of laboratory findings was generally balanced 
between the SB4 and EU-approved Enbrel treatment groups.  No unexpected laboratory findings were 
reported in SB4 clinical program.

 Immunogenicity

Immunogenicity Reviewer: Brian Janelsins, Ph.D.
Immunogenicity Team Leader: Rachel Novak, Ph.D.

Immunogenicity was assessed throughout the SB4 clinical program, including following single 
dose administration in healthy subjects in study SB4-G11-NHV, and following repeat dosing 
in patients with RA in study SB4-G31-RA. Immunogenicity assessment to screen and confirm 
the presence of binding anti-drug antibodies (ADAs) used a validated MesoScale Discovery 
(MSD) platform and for neutralizing antibodies (NAbs), a validated cell-based NAb assay. The 
CMC immunogenicity review team concluded that the assay used was acceptable to support 
this BLA.  We agree with this recommendation.  

As previously discussed in this memorandum, the applicability of the data generated with EU-
approved Enbrel, including immunogenicity data, is supported by the analytical and clinical 
pharmacology bridging data between SB4, US-licensed Enbrel and EU-approved Enbrel 
generated by the Applicant. 

In study SB4-G11-NHV, blood samples were collected pre-dose and 4 weeks after the first 
injection of study drug for determination of ADA and NAbs.  No subjects developed ADA 
four weeks after SB4 dosing, while 7 (15.6%) subjects had ADA after receiving EU-approved 
Enbrel and 10 (22.7%) subjects developed ADA after US-licensed Enbrel.  The observed 
numerical differences did not have an impact on PK or safety.

In Study SB4-G31-RA, immunogenicity samples were obtained at baseline and Weeks 2, 4, 8, 
12, 16, 24, and 52.  ADA results were defined as positive, if the subject had at least 1 positive 
ADA result up to that timepoint.  Thirty nine patients (13.2%) in the EU-approved Enbrel arm 
and three (1.0%) in the SB4 arm developed ADA during the controlled portion of the study.  
Dr. Glaser notes, and we agree, that while the ADA incidence appears to be higher in the EU-
approved Enbrel group compared to SB4, it is driven primarily by transient ADAs. 
Specifically, only a single subject receiving EU-approved Enbrel had positive ADAs on more 
than one occasion, while no subjects receiving SB4 had positive ADAs on more than one 
occasion.  Week 4 was the most frequent time point at which ADA were positive (33 subjects), 
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consistent with the findings from study SB4-G11-NHV.  ADA titers were generally low.  
Neutralizing antibodies were observed in a single subject.  The subject, who received EU-
approved Enbrel, had ADA with neutralizing antibodies at Week 4, however subsequent ADA 
samples were negative.  During the open label extension period, two subjects developed 
ADAs: one who underwent a single transition from EU-approved Enbrel to SB4 and one who 
remained on SB4; none of the ADAs were neutralizing.

The immunogenicity observed in SB4 clinical program was low, with lower rates of ADAs 
observed in the SB4 treatment group as compared to the EU-approved Enbrel treatment group.  
While the small numbers of ADA positive samples limit conclusions on the impact of ADA, 
the observed ADA were generally early and transient in nature and not associated with 
significant change in safety or efficacy.  Thus, the observed small numerical differences in the 
overall ADA incidence between SB4 and the comparator products are not considered clinically 
meaningful.  

 Discussion of primary reviewer’s comments and conclusions

The submitted safety and immunogenicity data and analyses are adequate to provide a 
reasonable descriptive clinical comparison between SB4 and US-approved Enbrel.  The safety 
and immunogenicity analysis of the SB4 clinical program in the studied condition of use, RA, 
and in healthy subjects in the PK single dose study, has not identified notable differences in 
the safety profile, including treatment-emergent adverse events, serious adverse events, 
adverse events leading to discontinuations, and deaths, between SB4, US-licensed Enbrel, and 
EU-approved Enbrel.  No new safety signals have been identified compared to the known 
adverse event profile of US-licensed Enbrel. The FDA safety analysis is consistent with the 
Applicant’s.  

 Discussion of notable safety issues (resolved or outstanding)  

None.

9. Extrapolation of Data to Support Biosimilarity in Other 
Conditions of Use

Samsung seeks licensure for all indications for which US-licensed Enbrel is licensed (listed in 
Introduction section above).  The SB4 clinical program however, provides clinical efficacy and 
safety data from a clinical study in patients with RA and safety and immunogenicity data in 
healthy subjects. 

The Agency has determined that it may be appropriate for a biosimilar product to be licensed 
for one or more conditions of use (e.g., indications) for which the reference product is 
licensed, based on totality of the data in the application, including data from a clinical 
study(ies) performed in another condition of use.  This concept is known as extrapolation. As 
described in the Guidance for Industry: “Biosimilars: Questions and Answers Regarding 
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Implementation of the Biologics Price Competition and Innovation Act of 2009,” if a 
biological product meets the statutory requirements for licensure as a biosimilar product under 
section 351(k) of the PHS Act based on, among other things, data derived from a clinical study 
or studies sufficient to demonstrate safety, purity, and potency in an appropriate condition of 
use, the potential exists for that product to be licensed for one or more additional conditions of 
use for which the reference product is licensed.3 The Applicant needs to provide sufficient 
scientific justification for extrapolation, which should address, for example, the following 
issues for the tested and extrapolated conditions of use:

 The mechanism(s) of action (MOA) in each condition of use for which licensure is 
sought,

 The pharmacokinetics (PK) and bio-distribution of the product in different patient 
populations,

 The immunogenicity of the product in different patient populations,
 Differences in expected toxicities in each condition of use and patient population,
 Any other factor that may affect the safety or efficacy of the product in each condition 

of use and patient population for which licensure is sought.

As a scientific matter, the FDA has determined that differences between conditions of use with 
respect to the factors addressed in a scientific justification for extrapolation do not necessarily 
preclude extrapolation.  Consistent with the principles outlined in the above FDA guidance, 
Samsung has provided a justification for the proposed extrapolation of information and data, 
including direct comparative clinical data in RA, to support a demonstration of biosimilarity in 
each of the other indications approved for US-licensed Enbrel for which Samsung is seeking 
licensure of SB4, as summarized in this section.

First, Samsung’s extensive analytical characterization data support a demonstration that SB4 is 
highly similar to US-licensed Enbrel notwithstanding minor differences in clinically inactive 
components, and the clinical data support a demonstration there are no clinically meaningful 
differences between SB4 and US-licensed Enbrel in terms of safety, purity and potency based 
on similar clinical pharmacokinetics, and similar efficacy, safety, and immunogenicity in RA.

Further, the additional points considered in the scientific justification for extrapolation of data 
and information to support licensure under section 351(k) as a biosimilar for the additional 
indications for which Samsung is seeking licensure (JIA, PsA, AS, and PsO) include:

 The primary mode of action (MOA) of etanercept is through inhibiting binding of 
soluble TNF-α to cell-surface receptors and through binding transmembrane TNF-α, 
inhibiting subsequent signal transduction and adhesion molecule expression.  The 
scientific literature indicates that this MOA is the primary MOA in RA, JIA, AS, PsA, 
and PsO.  The data provided by Samsung showed similar TNF-α binding and potency 
to neutralize TNFα, supporting analytical similarity pertinent to this MOA. 

3 Guidance for Industry on Biosimilars: Questions and Answers Regarding Implementation of the Biologics Price 
Competition and Innovation Act of 2009 (April 2015) 
http://www fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM444661.pdf
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 Similar PK was demonstrated between SB4 and US-licensed Enbrel, as discussed in 
the section on Clinical Pharmacology above.  Importantly, SB4 was demonstrated to be 
highly similar to US-licensed Enbrel based on comparative analytical data, as 
discussed in the section on CMC/Product Quality, and there are no product-related 
attributes that would lead to uncertainty that the PK/biodistribution may differ between 
SB4 and US-licensed Enbrel in the indications sought for licensure. Thus, a similar PK 
profile would be expected between SB4 and US-licensed Enbrel in patients across all 
the indications being sought for licensure. 

 The immunogenicity in the SB4 clinical program was low following a single dose in 
healthy subjects and repeat dosing in patients with RA, consistent with the known low 
immunogenicity with US-licensed Enbrel.4  As stated previously in this document, the 
observed small numerical differences in the overall ADA incidence between SB4 and 
the comparator products are not considered clinically meaningful.  Further, following 
repeat dosing in study SB4-G31-RA, the incidence of persistent ADA formation was 
similar between SB4 and EU-approved Enbrel; only a single subject receiving EU-
approved Enbrel and none on SB4 had positive ADAs on more than one occasion.  
Accordingly, similar immunogenicity would be expected between SB4 and US-
licensed Enbrel in patients across all the indications being sought for licensure. 

 A similar clinical safety profile with chronic dosing was demonstrated between SB4 
and EU-approved Enbrel in patients with RA, and between SB4, EU-approved Enbrel, 
and US-licensed Enbrel following single doses in healthy subjects. As analytical and 
PK similarity was demonstrated between SB4 and US-licensed Enbrel, a similar safety 
profile would be expected between SB4 and US-licensed Enbrel in patients across all 
the indications being sought for licensure

In aggregate, based on the above considerations, licensure of SB4 for the indications being 
sought is scientifically justified.

We note that the DDDP Summary memo, dated March 19, 2018 states “DDDP has determined 
that the applicant has provided proper justification to support extrapolation for the use of SB4 
for the treatment of moderate to severe plaque psoriasis in patients who are candidates for 
systemic or phototherapy. However, deficiencies in the validation of bioanalytical assay used 
to determine study drug concentrations in human serum, among other deficiencies, do not 
support licensure of SB4 as a biosimilar to US-licensed Enbrel.” However, since then, the 
deficiencies pertaining to the bioanalytical assay were resolved (Amended Bioequivalence 
Establishment Inspection Report Review, dated March 22, 2018). With this new information, 
DPARP and DDDP agree that the data submitted by Samsung support a demonstration of 
biosimilarity between SB4 and US-licensed Enbrel for the indications being sought for 
licensure, including the treatment of moderate to severe plaque psoriasis in patients who are 
candidates for systemic or phototherapy.

4 US-approved Enbrel labeling
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10. Advisory Committee Meeting 

An Advisory Committee (AC) meeting was determined not to be necessary as there were no 
issues where the Agency needed input from the committee. 

11. Pediatrics

 PeRC Review Outcome-PMCs, deferrals, waivers, pediatric plan, pediatric 
assessment

Under the Pediatric Research Equity Act (PREA), all applications for new active ingredients, 
new indications, new dosage forms, new dosing regimens, or new routes of administration are 
required to contain a pediatric assessment to support dosing, safety, and effectiveness of the 
product for the claimed indication unless this requirement is waived, deferred, or inapplicable. 
Section 505B(m) of the FD&C Act added by section 7002(d)(2) of the Affordable Care Act, 
provides that a biosimilar product that has not been determined to be interchangeable with the 
reference product is considered to have a new "active ingredient" for purposes of PREA, and a 
pediatric assessment is required unless waived or deferred. Thus, if SB4 is licensed as a 
biosimilar product, its approval would trigger PREA and Samsung must address PREA 
requirements for every indication for which they are seeking licensure.

The SB4 pediatric study plan was discussed at the Pediatric Review Committee (PeRC) 
meeting on February 07, 2018.  The PeRC agreed with the requested waivers and deferrals for 
JIA, AS, PsA, and PsO and recommended that a PREA PMR be issued to develop an age 
appropriate presentation so that this product may be accurately administered to pediatric 
patients down to 2 years of age with pJIA and PsO.  We agree with PeRC’s recommendations.  

12. Other Relevant Regulatory Issues 

 Application Integrity Policy (AIP)—Not warranted, no issues.
 Exclusivity or patent issues of concern— The CDER Exclusivity Board (Board) has 

determined that there is no unexpired exclusivity under section 351(k)(7) of the Public 
Health Service (PHS) Act for Enbrel (etanercept) (BLA 103795; Amgen, Inc.) that 
would prohibit the submission, or approval, of any 351(k) application for a proposed 
biosimilar (or interchangeable) to Enbrel (etanercept).

 Financial disclosures—No issues.
 Other GCP issues—No issues. 
 OSI audits—Two clinical sites that enrolled patients in the comparative clinical study 

SB4-G31-RA were selected for inspection.  OSI inspections of the clinical sites and 
the Applicant did not identify major deficiencies in data quality and integrity. The 
inspection findings supported the acceptability of the clinical data submitted to support 
the BLA.
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 Other discipline consults—Not applicable 
 Any other outstanding regulatory issues—Not applicable

13. Labeling 

Labeling negotiations were not finalized during this review cycle due to the OBP -identified 
deficiencies that were determined to preclude approval at this time.

14. Recommendations/Risk Benefit Assessment 

 Regulatory Action 

The regulatory action for this BLA is Complete Response with deficiencies outlined in the 
Section on Comments for Action Letter below.

 Totality of the Evidence for Assessment of Biosimilarity

In considering the totality of the evidence, the data submitted by Samsung show that SB4 is 
highly similar to US-licensed Enbrel, notwithstanding minor differences in clinically inactive 
components.  

The submitted clinical pharmacology studies are adequate to (1) support the demonstration of 
PK similarity between SB4 and US-licensed Enbrel, and (2) establish the PK component of the 
scientific bridge to justify the relevance of the data generated using EU-approved Enbrel.

The results of the clinical development program indicate that the Applicant’s data demonstrate 
that there are no clinically meaningful differences between SB4 and US-licensed Enbrel in 
terms of safety, purity, and potency in the indication studied.  Specifically, the results from the 
comparative clinical efficacy, safety, and PK studies, which included the use of a chronic 
dosing regimen of SB4 and EU-approved Enbrel in patients with RA, adequately support a 
demonstration that there are no clinically meaningful differences between SB4 and US-
licensed Enbrel in RA.  The single transition from EU-approved Enbrel to SB4 during the 
second part of study SB4-G31-RA did not result in worse immunogenicity or safety. This 
would support the safety of a clinical scenario where non-treatment naïve patients may 
undergo a single transition to SB4.

The Applicant has also provided information and an extensive data package to address the 
scientific considerations for extrapolation of data and information to support licensure of SB4 
under section 351(k) as a biosimilar for each of the indications for which US-licensed Enbrel 
is currently licensed and for which Samsung is seeking licensure of SB4.

In considering the totality of the evidence submitted, the data submitted by the Applicant show 
that SB4 is highly similar to US-licensed Enbrel, notwithstanding minor differences in 
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clinically inactive components, and that there are no clinically meaningful differences between 
SB4 and US-licensed Enbrel in terms of the safety, purity, and potency of the product. The 
information submitted by the Applicant demonstrates that SB4 is biosimilar to US-licensed 
Enbrel. 

However, deficiencies identified by the product quality review team, related to manufacturing 
and microbiology, as detailed in the Comments for Action Letter section below, preclude 
licensure of SB4 during this review cycle. 

 Recommendation for Postmarketing Risk Evaluation and Management 
Strategies

Not applicable. 

 Recommendation for other Postmarketing Requirements and Commitments

Not applicable. 

 Comments for Action Letter

Complete Response deficiencies:

Product Quality Deficiencies:

1. The data and information provided in your response on January 12, and February 
14, 2018, to the Agency’s information requests (IRs) dated December 19, 2017 (IR 
#13) and February 7, 2018 (IR #1) demonstrate that the primary reference standard 
(PRS) was not appropriately qualified with respect to biological activity (i.e., TNF-
α binding activity and TNF-α neutralization activity) and protein concentration, and 
therefore, is not appropriate for its intended use.  Because the PRS was not 
appropriately qualified, the working reference standard (WRS), which was 
qualified against the PRS, is also not appropriate for its intended use.  Therefore, 
there is a lack of assurance that the commercial materials are not going to drift from 
SB4 clinical materials and the materials used to establish the analytical similarity. 

a. Generate an appropriately qualified reference material based on the advice 
provided in the Agency’s IRs dated December 19, 2017 and February 7, 
2018.  Upon the generation of the new qualified reference material, provide 
data to adequately link this material to the materials used in the clinical 
studies and analytical similarity assessment.  We recommend using a two-
tiered system for utilizing reference standard material for routine testing of 
commercial product. 

b. Re-assess and revise SB4 drug substance and drug product lot release and 
stability specifications, as appropriate.
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c. Re-test the currently manufactured SB4 lots for release and stability using 
the appropriately qualified reference material, as appropriate, if these lots 
are intended to be released for commercial use in the US.

d. Provide an updated requalification protocol for the reference material (e.g. 
primary and working reference standards) to include the advice that was 
given in the Agency’s information requests dated December 19, 2017, and 
February 7, 2018.

2. The data and information provided in the submission and in your response dated 
February 13, 2018, to the Agency’s information request dated February 2, 2018 (IR 
#1) was insufficient to support the limit of in vitro cell age (LIVCA) of  

 
 Characterization and assessment of 

LIVCA using  
study is not considered sufficiently representative of cell culture behavior during 
the commercial cell culture process.  In addition, the information provided in the IR 
response on February 13, 2018 (IR #7) concerning the generation of the SB4 
Master Cell Bank (MCB) suggests that the cell bank is not clonal

 
  Taken together, the overall control 

strategy for the upstream cell culture process is inadequate and requires additional 
levels of control.  To ensure product quality and cell culture process consistency, 
implement the following controls and update all the appropriate sections of the 
BLA with this information: 

a. Establish LIVCA using an appropriate cell culture model that is sufficiently 
representative of the commercial cell culture process.  For example, cells 
taken from the  

should be assessed for the 
appropriate product quality attributes.  

 
 

b. Establish key controlled parameter (KCPs) for  

  These ranges should be supported by data 
from development studies using an appropriate cell culture model, PPQ 
and/or commercial manufacturing runs.

c. Implement a critical control limit for the number of  
 to ensure that the LIVCA (based on comment 

2a) is not exceeded by the  during routine 
manufacturing.  Provide information and/or data to justify the control for 
the limit of  
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3. The information provided in the submission and in the responses received by the 
Agency on February 2, 6, and 14, 2018, and during the teleconference held with the 
Agency on February 8, 2018, is not adequate to support that the currently proposed 
drug product filling control strategy provides sufficient assurance that each pre-
filled syringe (PFS) is filled with sufficient SB4 product to meet the current US 
label claim of 50 mg/mL and 25 mg/0.5mL for Enbrel. 

a. Although the protein concentration for drug product process validation 
batches filled at  are within the acceptance criterion 
range of  at release, the protein concentration is consistently 
less than 50 mg/mL while the drug substance lots used to fill these drug 
product lots did not have this issue.  For example, drug substance lot 15-
602E-002 had a protein concentration of  at release and the 
resulting drug product lot, 00003, had a protein concentration of  

  Because the drug product is a simple fill and does not undergo any 
further dilution, it is unclear why there is such variability between the drug 
substance protein concentration and the subsequent drug product protein 
concentration.  Explain this discrepancy.  

b. While the labeling allows  when 
considering the control strategy, the current criteria would allow the release 
of PFS filled outside appropriate limits.  The 50 mg/mL syringes may be 
underfilled, because a volume of  deliverable volume) is 
allowed, and the 25 mg/0.5 mL syringes may be filled to an inappropriately 
high level of  deliverable volume).  As requested 
previously on February 7, 2018, revise the lower limits for extractable 
volume (Section 3.2.P.5.1) and  (Section 3.2.P.3.3) for the 50 
mg/mL syringe (i.e., increase the extractable volume criterion from  

 and revise the upper limits for extractable volume and  
 for the 25 mg/0.5 mL syringe (i.e., decrease the extractable volume 

criterion from  to ensure the delivery of appropriate 
volume of product.

c. In the IR response received by the Agency on February 6, 2018, (Question 
1) and during the teleconference with the Agency on February 8, 2018, 
insufficient information was provided regarding the filling control strategy 
including how  is monitored and controlled and 
how  excursions are investigated and handled.  For both 

 provide a detailed description in Section 3.2.P.3.3 of 
how the  is controlled in real time during manufacturing.  
Include the monitoring frequency, number of samples taken, and 
rejection/action and alert limits.  

 Clearly define the actions taken when samples are outside the 
rejection/action limit; these should include activities such as segregation of 
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the portion of the lot associated with the out of range sample(s),  

4. The information and data provided to support the commercial drug product 
shipping do not provide sufficient assurance that the quality of the DP is 
maintained during commercial shipping and distribution.  The air transport 
simulation study parameters tested are not representative of routine distribution 
conditions and cannot on their own be used in lieu of performing real-time DP 
shipping validation studies.  In addition, it is unclear how the supply chain cycling 
study (Section 3.2.P.8.1) can be used to support the validation of shipping of the 
drug product from either  DP manufacturing sites.  Provide 
shipping validation data for the drug product from real-time shipping studies or 
from studies that are sufficiently representative of the commercial shipping 
conditions.  The data should include an assessment of product quality pre- and 
post-shipping.  Include a detailed description of how the study was performed and 
if performed using simulated studies, provide a justification for how the simulated 
studies are sufficiently representative of the commercial shipping conditions.

5. As requested in an IR dated February 6, 2018 and via teleconference with the 
Agency on February 8, 2018, update the drug product manufacturing process in 
Section 3.2.P.3.3 to ensure that samples for identity testing for drug product release 
will be taken after the labeling operations have been completed to comply with 21 
CFR 610.14. 

6. The sterilization validation data provided to support the  sterilization of 
items used to manufacture SB4 at  was deficient, as there is no minimum 

 validated. Inadequate validation of sterile product-contact 
equipment may result in a non-sterile product.  Provide sterilization validation for 
the minimum  in the BLA resubmission.

7. The BLA does not include  as a critical process parameter for 
sterile filtration.  Performing sterile filtration outside of the parameters validated by 
the microbial retention study may result in a non-sterile product.  Include the sterile 
filtration  as a critical process parameter and provide the 
respective acceptance criteria in section 3.2.P.3.4.

Additional Comments:

1. We do not agree that the information provided on February 13, 2018, is adequate in 
response to the Agency’s IR on February 7, 2018 (IR #2) for the classification of  

 
 

as non-key control parameters.  Upgrade these 
process parameters to key-controlled parameters (KCPs).  In addition, the  

is not supported by appropriate data.  
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Tighten the upper end of the range to  based on data provided in the viral 
clearance studies.  Update Section 3.2.S.2.2 or Section 3.2.S.2.4 as appropriate.

2. The response received on February 6, 2018, to the Agency’s information request on 
January 29, 2018 (IR #1 and #2) regarding the revision of acceptance criteria for 
release and stability was not adequate.  The following acceptance criteria should be 
revised (see also comment 1b under “Product Quality”) based on information provided 
in the resubmission and in the IR response on February 6, 2018, and Sections 3.2.S.5.1 
and 3.2.P.5.1 updated accordingly: 

a. The upper end of the acceptance criteria for the TNF-α binding assay should be 
lowered for DS and DP at release and stability. 

b. The upper end of the acceptance criteria for the TNF-α neutralization assay 
should be lowered for DS and DP at release and stability. 

c. The acceptance criteria for HIC peak 2 and peak 3 should be tightened further 
for DS and DP at release and stability.

d. DP stability acceptance criterion for HMWS by SEC method should be 
tightened further.

e. DP stability acceptance criteria for purity by reduced CE-SDS method and HSI 
should be tightened further. 

3. The description of the Total Sialic Acid method did not include the procedure for 
qualifying new N-acetylneuraminic acid (NANA) and N-glycolylneuraminic acid 
(NGNA) standard stock solutions.  Provide information in the method description on 
how new stock solutions of NANA and NGNA will be qualified before use to ensure 
method consistency. 

4. As discussed in your response dated February 13, 2018, to the Agency’s IR on 
February 7, 2018, (IR #5a and #5b), include the use of an in-house reference standard 
for the HIC method system suitability in the resubmission.  In addition, include a clear 
definition of what constitutes as test sample data comparable to reference standard 
(with respect to number of peaks, rank order of peak area, relative retention time, etc.) 
for all chromatography methods in the resubmission. 

5. The method co-validation reports for the TNF-α binding and TNF-α neutralization 
assays did not include the data from the intermediate precision assessment performed at 

 Provide this information in the resubmission.

6. The leachables evaluation of the intended pre-filled syringe only included data for up 
to 12 months at long-term storage conditions.  Provide updated data for the evaluation 
of leachable material and commit to providing updated data up to the proposed expiry 
date of months under long-term storage conditions in annual reports.
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7. Provide data to support the limit for light exposure time  
during labeling, assembly of plunger rod and backstop, and finished product packaging 
operations at  for drug product manufacturing.

8.  validation study (TR-MS-006703) was performed to demonstrate that 
the  used during SB4 
upstream manufacturing does not affect cell growth rate or viability; however, this 
study was performed to support Process A.  Because of differences in the media 
composition between Process A and Process B, the data from this study cannot be 
leveraged to support the  of Process B.  Provide data from 
Process B validation studies that show the maximum allowable 

 does not impact cell growth and viability. 

9.  compatibility studies were provided for up to 12 months of storage in the 
final drug product presentation under long-term storage conditions.  Provide all 
available product quality data to support the compatibility of the SB4 drug product 
with expected levels of  in the intended pre-filled syringe at long-term 
conditions up to the proposed expiry period of months in the resubmission.

10. Specify that the post-approval stability protocol and commitment for the drug product 
(Section 3.2.P.8.2) will include one batch of the 50 mg and 25 mg from  as 
well as one 50 mg batch from  will be placed on annual stability. 

11. Clarify if  performs stability testing of the drug product and update Section 
3.2.P.3.1, if applicable.

12. The preliminary action limit of total number of rejected units for filling at  is 
not acceptable.  Lower the preliminary action limit of the total number of rejected units 
for filling at  and update section 3.2.P.3.4 accordingly.

13. Include break loose force and glide force into the lot release specifications.
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