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P.2 Pharmaceutical Development

Microbiological Attributes

Container closure integrity testing (CCIT) is performed using the methylene blue dye ingress 
test.  CCIT, instead of sterility testing, is performed annually and upon expiry during the stability 
program and is listed as a testing parameter in the proposed shelf life specification; however, 
CCIT is not conducted at release. 

Reviewer comment: The DP is preservative-free and is tested for sterility and endotoxin upon 
release and during the stability program.  CCIT is performed annually and upon expiry in lieu of 
sterility testing during the stability program.  CCIT is not conducted at release.  The method 
validation for CCIT is reviewed in section 3.2.P.8.3.

SATISFACTORY

P.3 Manufacture
(b) (4)

55 Page(s) have been Withheld in Full as B4 (CCI/TS) immediately following this page 
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Department of Health and Human Services
Food and Drug Administration

Center for Drug Evaluation and Research
Office of Biotechnology Products

LABEL AND LABELING REVIEW

Date: April 3, 2017
Reviewer: Jibril Abdus-Samad, PharmD, Labeling Reviewer

Office of Biotechnology Products (OBP)
Through: Timothy Wadkins, PhD, Quality Reviewer

OBP/Division of Biotechnology Review and Research II
Application: BLA 761054/0
Product: Renflexis (infliximab-abda*)
Applicant: Samsung Bioepis Co., Ltd.
Submission Dates: March 21, 2016; January 17, 2017

Executive Summary:

The revisions to the container label and carton labeling submitted on January 17, 2017
for Renflexis (infliximab-abda*) for Injection 100 mg in a single-dose vial are acceptable.
However, DPARP will communicate three pending items during labeling negotiations: 

1. OBP PI recommendations.  
2. Revision of references to the nonproprietary name for Renflexis to “infliximab-

abda*” throughout all labeling.
3. Revision of “ ” on the carton labeling preparation 

instructions to include the dosage form so that it reads “0.9% Sodium Chloride 
Injection, USP”.

Background and Summary Description:

The Applicant, Samsung Bioepis Co., Ltd., submitted BLA 761054/0 Renflexis (SB2**) on 
March 21, 2016 as a proposed biosimilar to US-licensed Remicade (infliximab).  Table 1 
lists the proposed characteristics of Renflexis (SB2**).  This review evaluates the 
proposed label and labeling submitted on March 21, 2016 (Application 761054 - Sequence 
0000 - 1.14 Labeling -).

* Renflexis has been developed as a proposed biosimilar to US-licensed Remicade (infliximab). Subsequent 
to submission of the 351(k) BLA, the nonproprietary name for Renflexis was determined to be infliximab-
abda.
** At the time of the original submission, the Agency generally referred to Samsung’s proposed product by 
Samsung’s descriptor “SB2.” Subsequently, the nonproprietary name for Renflexis was determined to be 
infliximab-abda.

(b) (4)
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Table 1: Proposed Product Characteristics of Renflexis (SB2**).
Proprietary Name: Renflexis
Proper Name: SB2**

Indication: Tumor necrosis factor (TNF) blocker indicated for
Crohn’s Disease, Pediatric Crohn’s Disease, 
Ulcerative Colitis, Pediatric Ulcerative Colitis1, 
Rheumatoid Arthritis, Ankylosing Spondylitis, 
Psoriatic Arthritis
Plaque Psoriasis

Dose: Crohn’s Disease: 5 mg/kg at 0, 2 and 6 weeks, 
then every 8 weeks. Some adult patients who
initially respond to treatment may benefit from 
increasing the dose to 10 mg/kg if they later lose 
their response.
Pediatric Crohn’s Disease: 5 mg/kg at 0, 2 and 6 
weeks, then every 8 weeks.
Ulcerative Colitis: 5 mg/kg at 0, 2 and 6 weeks, 
then every 8 weeks.
Pediatric Ulcerative Colitis: 5 mg/kg at 0, 2, and 6 
weeks, then every 8 weeks.
Rheumatoid Arthritis: In conjunction with 
methotrexate, 3 mg/kg at 0, 2 and 6 weeks, then 
every 8 weeks. Some patients may benefit from 
increasing the dose up to 10 mg/kg or treating as 
often as every 4 weeks.
Ankylosing Spondylitis: 5 mg/kg at 0, 2 and 6 
weeks, then every 6 weeks.
Psoriatic Arthritis and Plaque Psoriasis:
5 mg/kg at 0, 2 and 6 weeks, then every 8 weeks.

Route of Administration: Intravenous infusion
Dosage Form: for Injection
Strength and Container-
Closure:

100 mg lyophilized powder in a single-dose vial.

Storage and Handling: Refrigerate at 2ºC to 8ºC (36ºF to 46ºF).

RENFLEXIS infusion should begin within 3 hours of 
reconstitution and dilution.

1 We note that Remicade’s indication for pediatric ulcerative colitis is protected by orphan drug exclusivity 
expiring on September 23, 2018.  See the Orphan Drug Designations and Approvals database at 
http://www.accessdata.fda.gov/scripts/opdlisting/oopd/index.cfm.  Accordingly, FDA will not be able to 
license a proposed biosimilar product for this indication until the orphan exclusivity expires.
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DMEPA found the nonproprietary name “infliximab-abda”, 
conditionally acceptable for the proposed product.2 Should this
351(k) BLA be approved during this review cycle, infliximab-abda
will be the proper name designated in the license for this 351(k) 
BLA. During PI labeling negotiations, DPARP will request the 
Applicant revise references to the nonproprietary name for 
Renflexis throughout all the proposed label and labeling.

the lot number or other lot identification; conforms.  However, the 
lot and expiration are duplicated.

OBP Request: Remove the duplicate lot and expiration 
dates on the right-side panel to create space on this partial 
label.

Applicant’s Response January 17, 2017: The Applicant has 
considered deleting the multiple lot and expiration dates, but as 
the Applicant was able to secure space to accommodate all 
labeling recommendations by the Agency, and as the Applicant 
believes that including multiple lot and expiration dates which 
can be peeled off and attached onto, for example infusion bags, 
can reduce medication errors, the Applicant has decided to 
maintain this information.
The Applicant’s response is acceptable.

the name of the manufacturer; conforms.  However, the license 
number requires revision.

OBP Request: Revise the “ ” to read “US 
License No. XXXX.”
The Applicant’s revision is acceptable.

in addition, for multiple dose containers, the recommended 
individual dose; not applicable.

Containers bearing partial labels shall be placed in a package 
which bears all the items required for a package label; conforms.

(d)  No container label. If the container is incapable of bearing any label, 
the items required for a container label may be omitted, provided the 
container is placed in a package which bears all the items required for a 
package label; not applicable.

2 Mena-Grillasca C. Nonproprietary Name Suffix Memo for Renflexis (BLA 761054). Silver Spring (MD): Food 
and Drug Administration, Center for Drug Evaluation and Research, Office of Surveillance and Epidemiology, 
Division of Medication Error Prevention and Analysis (US); 2017 JAN 06.

(b) (4)
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G. 21 CFR 201.17 Drugs; location of expiration date; conforms.

H. 21 CFR 201.25 Bar code; not applicable because bar codes are not required 
on partial labels.  However, OBP concurs with DMEPA’s recommendation to add a
barcode if space permits.  To create space on the partial label (21 CFR 
610.60(c), consider deleting the following information that is not required:

The Applicant’s revision is acceptable.

I. 21 CFR 201.50 Statement of identity; conforms.

J. 21 CFR 201.51 Declaration of net quantity of contents; does not conform.  

OBP Request:  Revise the prominent “ ” in the green background 
color to read “100 mg per vial” or “100 mg/vial”.  
The Applicant’s revision is acceptable.

K. 21 CFR 201.55 Statement of dosage; conforms.

L. 21 CFR 201.100 Prescription drugs for human use; does not conform.

OBP Request: Revise “ ” to read “For Intravenous 
Infusion Only.”
The Applicant’s revision is acceptable.

1 Page(s) of Draft Labeling has been Withheld in Full as B4 (CCI/TS) immediately 
following this page 

(b) (4)

(b) (4)

(b) (4)
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II. Carton

A. 21 CFR 610.61 Package Label:

a) The proper name of the product [see 21 CFR 600.3 (k) and section 
351 of the PHS Act]; does not conform.

DMEPA found the nonproprietary name “infliximab-abda”, 
conditionally acceptable for the proposed product.3 Should this
351(k) BLA be approved during this review cycle, infliximab-abda 
will be the proper name designated in the license for this 351(k) 
BLA. During PI labeling negotiations, DPARP will request the 
Applicant to revise references to the nonproprietary name for 
Renflexis throughout all the proposed labels and labeling.

b) The name, addresses, and license number of manufacturer;
conforms.

c) The lot number or other lot identification; conforms.

d) The expiration date; conforms.

e) The preservative used and its concentration, if no preservative is used 
and the absence of a preservative is a safety factor, the words “no 
preservative”; conforms.

f) The number of containers, if more than one; not applicable.

g) The amount of product in the container expressed as (1) the number 
of doses, (2) the volume, (3) units of potency, (4) weight, (5) equivalent 
volume (for dried product to be reconstituted), or (6) such combination of 
the foregoing as needed for an accurate description of the contents, 
whichever is applicable; conforms.

h) The recommended storage temperature; conforms.

i) The words “Do not Freeze” or the equivalent, as well as other 
instructions, when indicated by the character of the product; conforms.

j) The recommended individual dose if the enclosed container(s) is a 
multiple-dose container; not applicable.

3 Mena-Grillasca C. Nonproprietary Name Suffix Memo for Renflexis (BLA 761054). Silver Spring (MD): Food 
and Drug Administration, Center for Drug Evaluation and Research, Office of Surveillance and Epidemiology, 
Division of Medication Error Prevention and Analysis (US); 2017 JAN 06.
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k) The route of administration recommended, or reference to such 
directions in an enclosed circular; does not conform.

OBP Request: Revise “ ” to read “For 
Intravenous Infusion Only.”
The Applicant’s revision is acceptable.

l) Known sensitizing substances, or reference to enclosed circular 
containing appropriate information; not applicable.

m) The type and calculated amount of antibiotics added during 
manufacture; not applicable.

n) The inactive ingredients when a safety factor, or reference to 
enclosed circular containing appropriate information; not applicable.

o) The adjuvant, if present; not applicable.

p) The source of the product when a factor in safe administration; not 
applicable.

q) The identity of each microorganism used in manufacture, and, where 
applicable, the production medium and the method of inactivation, or 
reference to an enclosed circular containing appropriate information; not 
applicable.

r) Minimum potency of product expressed in terms of official standard of 
potency or, if potency is a factor and no U.S. standard of potency has 
been prescribed, the words “No U.S. standard of potency”; conforms.

s) The statement “Rx only” for prescription biologicals; conforms.

Note: If product has a medication guide, a statement is required 
on the package label if it is not on the container label (see above).  
It is recommended the statement be present on both labels.

B. 21 CFR 610.62 Proper name; package label; legible type [Note: Per 21 CFR 
601.2(c)(1), certain regulations including 21 CFR 610.62 do not apply to the four 
categories of “specified” biological products listed in 21 CFR 601.2(a)]; Exempt. 
Renflexis (SB2**) is a monoclonal antibody and is exempt.

C. 21 CFR 610.63 Divided manufacturing responsibility to be shown; not 
applicable.

(b) (4)
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D. 21 CFR 610.64 Name and address of distributor; conforms.

The name and address of the distributor of a product may appear on the 
label provided that the name, address, and license number of the 
manufacturer also appears on the label and the name of the distributor is 
qualified by one of the following phrases: “Manufactured for _____”. 
“Distributed by _____”, “Manufactured by _____ for _____”, 
“Manufactured for _____ by ______”, “Distributor: _____”, or ‘Marketed 
by _____”. The qualifying phrases may be abbreviated.

E. 21 CFR 610.67 Bar code label requirements; conforms.

Biological products must comply with the bar code requirements at 
§201.25 of this chapter;

F. 21 CFR 201.2 Drugs and devices; National Drug Code numbers – The 
National Drug Code (NDC) number is located on top of the label [See 21 CFR 
207.35]; conforms.  We concur with DMEPA’s request for the Applicant to replace 
the placeholder with the actual numbers.   

G. 21 CFR 201.5 Drugs; adequate directions for use; conforms.

H. 21 CFR 201.6 Drugs; misleading statements; conforms.

I. 21 CFR 201.10 Drugs; statement of ingredients [Placement and Prominence];
conforms.

J. 21 CFR 201.15 Drugs; prominence of required label statements; conforms.

K. 21 CFR 201.17 Drugs; location of expiration date; conforms.

L. 21 CFR 201.25 Bar code label requirements; conforms.

M. 21 CFR 201.50 Statement of identity; conforms.

N. 21 CFR 201.51 Declaration of net quantity of contents; does not conform.  

OBP Request:  Revise the prominent “100 mg” in the green background 
color to read “100 mg per vial” or “100 mg/vial”.
The Applicant’s revision is acceptable.

O. 21 CFR 201.55 Statement of dosage; conforms.

P. 21 CFR 201.100 Prescription drugs for human use; conforms.  However, we
recommend revising the inactive ingredients to appear in alphabetical order (per 
USP General Chapters <1091> Labeling of Inactive Ingredients).  Additionally, 
we concurred with DMEPA’s recommendation to revise the reconstitution
instructions as well.
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OBP Request: To ensure the proper preparation of the product and to 
comply with USP General Chapters <1091> Labeling of Inactive 
Ingredients, revise the statement on the side panel, “Reconstitute each 
vial with 10 mL Sterile Water for Injection, USP. Each mL contains…” to 
as follows:

“Reconstitute each vial with 10 mL Sterile Water for Injection, 
USP. Do NOT shake reconstituted solution. Must further dilute 
with 0.9% Sodium Chloride, USP. Once reconstituted, each mL 
contains 10 mg infliximab-xxxx***, dibasic sodium phosphate 
heptahydrate (0.26 mg), monobasic sodium phosphate 
monohydrate (0.56 mg), polysorbate 80 (0.05 mg), and sucrose 
(50 mg).”

On April 3, 2017 OBP noted the omission of the dosage form “Injection”  
from “0.9% Sodium Chloride, USP.”  OBP will request the Applicant to 
include the dosage form “Injection” so that it reads “Sodium Chloride 
Injections, USP.”

Additional Labeling Recommendations

We provided the following labeling recommendations.
Confirm there is no text on the ferrule and cap overseal of the vials to comply 
USP General Chapters: <1> Injections, Packaging, Labeling on Ferrules and Cap 
Overseals. 
The Applicant confirmed there is no text on the ferrule and cap.

Prescribing Information
We provided the following revisions to the PI. DPARP will communicate our 
recommendations during labeling negotiations.  OBP edits appear in tracked changes.

A. Highlights of Prescribing Information
1. Product Title

We updated the product title with the dosage form per 21 CFR
201.57(a)(2). The dosage form for this product is “for Injection” per
USP General Chapters: <1> Injections, Nomenclature and Definitions.  

RENFLEXIS (infliximab-xxxx***)  for Injection, for 
Intravenous Use

2. Dosage Forms and Strengths
We revised this section to include the dosage form per 21 CFR 201.57(a)(8).  
The dosage form for this product is “for Injection” per USP General Chapters: 
<1> Injections, Nomenclature and Definitions.

*** At the time of this request, the suffix had not been not determined. FDA  used “-xxxx” as a placeholder 
for the suffix.  

(b) (4)
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For injection: 100 mg of lyophilized infliximab-xxxx*** in a 20 mL vial for 
intravenous infusion. (3)

B. Full Prescribing Information
1. Dosage and Administration

We added the concentration of the reconstituted solution to comply with 21 
CFR 201.57(c)(3)

Allow the reconstituted solution to stand for 5 minutes. The reconstituted solution 
concentration is 10 mg/mL.

2. Dosage Forms and Strengths
We revised this section to include the dosage form per 21 CFR 201.57(a)(8).  
The dosage form for this product is “for Injection” per USP General Chapters: 
<1> Injections, Nomenclature and Definitions.

For injection: 100 mg vial: 100 mg of lyophilized infliximab-xxxx*** in a 20 mL vial 
for intravenous infusion. (3)

3. Description
We added the dosage form to comply with 21 CFR 201.57(c)(12).

RENFLEXIS for Injection is supplied as a sterile, white, lyophilized powder for 
intravenous infusion.

4. How Supplied/Storage and Handling
We added the dosage form and a description of the identifying characteristics
to comply with 21 CFR 201.57(c)(17).

Each RENFLEXIS (infliximab-xxxx***) for Injection 100 mg vial is individually 
packaged in a carton.  

NDC XXXXX-XXX-XX 100 mg vial 

Each single dose vial contains 100 mg of lyophilized infliximab-xxxx*** for final 
reconstitution volume of 10 mL.

C. Manufacturing Information
1. We revised the country of origin statement to align with our best labeling 

practice.

 Product of Denmark(b) (4)
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Conclusions:
The revisions to the container label and carton labeling submitted on January 17, 2017 
for Renflexis (infliximab-abda*) for Injection 100 mg in a single-dose vial are acceptable
(see below). However, DPARP will communicate three pending items during labeling 
negotiations: 

1. OBP PI recommendations.  
2. Revision of references to the nonproprietary name for Renflexis to “infliximab-

abda*” throughout all labeling.
3. Revision of “ ” on the carton labeling preparation 

instructions to include the dosage form so that it reads “0.9% Sodium Chloride 
Injection, USP”.

Revised Container Label
(b) (4)

1 Page(s) of Draft Labeling has been Withheld in Full as B4 (CCI/TS) 
immediately following this page 

(b) (4)
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STN: BLA 761054
Subject: Immunogenicity Review   
Date: 7/22/2016
Review/Revision Date: 10/04/2016
Primary Reviewer: William Hallett, PhD
Secondary Reviewer: Christopher Downey, PhD, Team Leader
RPM: Keith Olin
Applicant: Samsung Biologics
Product: SB2 – a proposed biosimilar to Infliximab
Indication: Same as for infliximab
Received: 7/22/2016

EXECUTIVE SUMMARY

The assays submitted to support the immunogenicity portion of the SB2 biosimilar were 
adequately validated. The sponsor used one screening assay for anti-drug antibodies 
(ADA) for the two studies, SB2-G11-NHV and SB2-G31-RA. The sponsor then used a 
cell-based assay for neutralizing antibodies (Nabs) in SB2-G11-NHV and a ligand 
binding assay for SB2-G31-RA.  The validation reports for all three assays were 
reviewed and found to be acceptable. The screening assay had adequate sensitivity and 
drug tolerance, two often problematic areas for these assays. The NAb assays are 
adequate to make determinations of neutralizing activity. 

I. REVIEW – Immunogenicity

5.3.1.4 Reports of Bioanalytical and Analytical Methods for Human 
Studies

The analysis of anti-drug antibody (ADA) using a single bridging ligand binding assay 
(with SB2 as the ligand) was used for the determination of ADAs in the clinical “Phase I” 
study in normal healthy subjects (SB2-G11-NHV) and “Phase III” study of rheumatoid 
arthritis (SB2-G31-RA).  This assay was part of a typical 3-tiered approach of a screening 
assay, a confirmatory assay, and a NAb assay.  The sponsor then used two different 
neutralizing assays, one cell-based assay for the SB2-G11-NHV study and a ligand 
binding assay for the SB2-G31-RA study.  

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

Office of Biotechnology Products
Division of Biotechnology Research and Review II
Silver Spring, MD 20903

Memorandum of Review
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Screening Assay

Reviewer Note: Information for the screening assay came from 2.7.1 Summary of 
Biopharmaceutic Studies and Associated Analytical Methods and from validation reports 
located in 5.3.1.4 Reports of Bioanalytical and Analytical Methods for Human Studies

The sponsor used a single bridging ligand-binding ECL assay was used for determination 
of ADAs in the SB2-G11-NHV and SB2-G31-RA.  Clinical samples were pre-treated by 
acid-dissociation to reduce drug interference.  The positive controls were either an 
affinity purified monkey anti-SB2 polyclonal or human anti-Remicade monoclonal 
antibodies.  The assay was validated with both SB2 and Remicade. The results below 
show the two assays perform comparably with either anti-SB2 or anti-Remicade 
antibodies, in either normal healthy serum (NHS) or rheumatoid arthritis (RA) serum.  

Reviewer Comment: I agree with the sponsor’s assessment that the assay performs 
comparably with either SB2 or Remicade when using either NHS or RA serum. The 
sensitivities are approximately 2 fold different with the SB2 or Remicade assay within the 
NHS or within the RA serum assays.  There is no clear explanation for these differences, 
but a possible explanation is the difference in the preparation of the infliximab (SB2) and 
the EU-Remicade that was used in the assay validation.  The differences between the 
anti-SB2 vs the anti-Remicade antibodies are likely to differing affinities of the polyclonal 
anti-SB2 and the monoclonal anti-Remicade.  These small differences between the SB2 
and Remicade-specific assays are not consequential as both are well below the current 
recommended limit of 500 ng/mL and both could easily detect clinically meaningful 
antibody responses. Therefore, the sensitivity of both the screening and the Nab assays is 
acceptable. 

The results for the assay validation of the screening assay performed by PPD are 
provided in the table below. 

Reviewer Comment: The two validation reports for the screening assay (titled ‘iyz2’ and 
‘iyz5’ in Section 5.3.1.4 of the eCTD), were reviewed in detail by the primary reviewer. 
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Iyz2 was the initial validation that only used anti-SB2 antibodies as positive controls for 
validation. Iyz5 used both anti-SB2 and anti-Remicade positive control antibodies in the 
validation and was performed a year later.  A summary of the validation report from izy5 
is provided below. 

Reviewer Comments: 
1. Regarding the minimum required dilution (MRD), the sponsor did not use an 

MRD.  The impact of lipids and hemolysis to affect LPC was assessed during 
validation and no impact of lipids or hemolysis was observed for LPC levels down 
to 77.0 ng/mL. This relative lack of impact from matrix components is adequate, 
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as there is no effect attributable to matrix interference; therefore, the lack of an 
MRD is acceptable. 

2. The sensitivity/drug tolerance of the assay was down to an ADA sensitivity of 
77ng/mL in the presence of up to 100 μg/mL SB2. This is better than the 
recommended sensitivity of 250-500 ng/mL found in the FDA 2009 Draft 
Guidance for Industry “Assay Development for Immunogenicity Testing of 
Therapeutic Proteins” and it is acceptable. 

3. The selectivity, robustness, and stability of the assay were all successfully 
validated. Additionally, no matrix effects were observed. 

Screening and Confirmatory Cut Points

50 individual lots of NHS (25 male, 25 female) were analyzed in the presence or absence 
of 1.00 μg/mL SB2.  For the screening cut point, a parametric approach was used to 
calculate the floating cut point. The samples were divided into five panels for analysis, 
and because the means of each panel were not the same, the sponsor opted to use a 
normalization correction factor (i.e. ‘floating cut point’). The sponsor used a 5% false 
positive rate to determine the assay normalization factor. The normalization factor is 
added to the mean of the square root transformed negative control replicates on each 
plate, and subsequently back transforming the data to the Relative Light Unit (RLU) 
scale.

Reviewer Comment: The sponsor’s approach to using NHS for the SB2-G11-NHV study 
is acceptable. The use of a floating cut point is appropriate given the details of the 
sponsor’s cut point analysis and acceptable. There are no review issues with the 
screening cut point.

For the confirmatory cut point, the inhibited (with excess product) and uninhibited 
samples were used to determine the % Signal Inhibition, where %SI = 100 x (1-ratio 
[Inhibited/Uninhibited].  The sponsor used a parametric approach to determine the 
confirmatory cut point with a 99.9% confidence interval. Each sample was considered 
positive if the percent inhibition was ≥ 52.8%. 

Reviewer Comment: We generally recommend sponsor’s use a 99.0% confidence 
interval on the confirmatory assay.  However, there is no formal rule or guidance on this. 
A potential issue with the confidence interval used for the confirmatory assay in SB2-
G11-NHV was identified by OSIS during inspection of the testing facility.  The sponsor 
was notified that FDA recommends a 99.0% CI during inspection, performed the analysis 
both with a 99.9% or 99.0% CI, and found additional 9 patients in their study samples 
that would be considered positive if a 99.0% CI had been used. These 9 patients were 
relatively equally divided among the 3 arms of the study, and the difference in the 
numbers of subjects identified as ADA-positive would not make a decision difference in 
regards to the biosimilarity of SB2.  

The primary reviewer’s opinion, and agreed to by the Quality, Clinical, and Clinical 
Pharmacology review teams, is that there would be no difference in the approvability of 
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SB2 based on the updated analysis using a 99.0% CI because the additional samples 
identified as ADA-positive are mostly equally distributed. Therefore, the data obtained 
with the 99.9% CI is acceptable for the purposes of biosimilarity. 

Neutralizing Antibody (NAb) assay(s)

The sponsor used two different Nab assays.  A cell-based assay (validation report: JYZ2) 
was used for the SB2-G11-NHV (the ”Phase I” study) and a ligand binding assay 
(validation report: RCDA2) was used for SB2-G31-RA (the ”Phase III” study).   

Reviewer Comments: 
1. The use of a ligand binding assay is not typical, but historically has been 

acceptable for anti-TNF products whose MOA is to bind to free TNFα and is 
mimicked well by the ligand binding assay.  

2. The ligand binding assay, with its lack of complications caused by having a cell 
mediator, is a ‘better’ assay in that it’s generally more reproducible, and in this 
case, has improved drug tolerance when compared to the cell-based assay.  The 
sensitivity of the two assays was comparable.  The use of two assays, each with an 
adequate validation, is acceptable. 

Cell-Based Nab Assay used for SB2-G11-NHV

The sponsor’s neutralization assay used for SB2-G11-NHV was a cell-based assay. A549 
cells expressing the TNF-α receptor, upon engagement by TNFα, lead to downstream 
signaling events including phosphorylation of NF-κB.  The sponsor generated cell lysates 
from A549 cells and used a Meso Scale Discovery (MSD) platform that was specific for 
detecting phosphorylated NK-κB. Cells stimulated with TNF-α would produce positive 
results, and neutralizing antibodies, if present, would result in diminished signals. This 
assay was capable of detecting 250 ng/mL of NAbs in human serum, and in the presence 
of 100 ng/mL residual drug product in serum, the assay was capable of detecting 4,000 
ng/mL of NAbs. 
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The assay used a cut-point system similar to what is seen in screening cut points. The 
assay has a ‘screening’ cut point that is used to determine if a sample is putative positive 
(based on a 95% FDR) and a ‘specificity assay cut point’ that involves confirming if 
neutralizing effects are specific to the drug and not caused by signal/noise (S/N) ratio that 
occurs in samples in the absence of drug.  This determination of the specificity assay cut 
point is based on the upper bound of the 99.0% confidence interval.  Assay results greater 
than the screening assay cut point are considered ‘putative positive’ and tested against the 
‘specificity assay cut point’ where the results are then classified as ‘positive’ or 
‘negative.’ The combined results of the two analyses determine if a sample is positive for 
neutralizing antibodies. 

Reviewer Comments:
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1. The assay sensitivity of 250 ng/mL, neat, or 4,000 ng/mL in 100 ng/mL of excess 
SB2, is typical for sensitivity of cell-based Nab assays, and should be capable of 
adequately detecting Nabs; therefore, this sensitivity is acceptable.

2. The validated precision is very good at <13.3% CV.
3. The sponsor’s approach to the cut point(s) is not typical, but there is nothing 

fundamentally wrong with the sponsor’s approach as it ostensibly uses a 99.0% 
confidence approach to determining NAbs which is the FDA’s recommended 
approach. This assay is capable of accurately making a call on the neutralizing 
activity of an ADA sample and is therefore acceptable. 

Ligand Binding Nab Assay used for SB2-G31-RA

The Nab assay used for SB2-G31-RA is an electrochemiluminescence (ECL) method. 
Samples are acid treated to remove Ab:drug conjugates and neutralized. Streptavidin 
coated plates are coated with biotinylated SB2 (BT-SB2). Samples are detected with 
Sulfo-TAG-labeled rhTNFα (TNFα-Ru) to form a BT-SB2-TNFα-Ru complex in the 
absence of neutralizing antibodies. Samples with NAbs will bind to biotinylated SB2 and 
prevent the TNFα-Ru from binding, resulting in a diminished signal. 

The summary of the validation for this assay is presented on the following page. 

Cut Point

The cut point for the assay was determined by a robust statistical approach. Sera from 50 
healthy subjects were assessed by two analysts on separate days.  The sponsor performed 
Outlier determination using the non-transformed data, normality distribution using non-
transformed data, investigated the homogeneity of the means and variances, and 
determined the cut point using a 99.9% prediction interval.   

Reviewer Comment: We generally prefer the 99.0% interval for Nab assays, but the 
approach used for this analysis is sufficiently robust. The assessment of NAbs for anti-
infliximab antibodies generally produces data that indicate that all or nearly all 
ADAs for both SB2 and Remicade are neutralizing. This finding is based on the fact that 
ADA’s tend to be specific for the murine variable region of the chimeric antibody, and 
ADA’s specific to this portion of the antibody will prohibit binding to TNF-α.  The 
analysis performed by this Sponsor provided a similar conclusion with a high NAb rate 
among the ADA-positive patients. Therefore, while the assessment of NAbs is not ideal, 
the results are in agreement with published data and with what we know from other 
biosimilar applicants and are acceptable. 

Sensitivity

Assay sensitivity was investigated with anti-Remicade and anti-SB2 positive control 
antibodies in both NHS and RA serum; the ligand remains biotin-SB2 in all assays.  The 
assay’s sensitivity determined using anti-SB2 antibodies was 2777 ng/mL in NHS and 
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Reviewer Comments:
1. The details of the validation (found in RCDA2) were examined in greater detail 

that what needs to be in this review.  A few highlights of the validation are 
presented below. 

2. The assay was validated with PC antibodies against both SB2 and Remicade. Not 
surprisingly, the two PCs which were generated separately have different 
affinities, and PC to PC comparisons are not important. The SB2 PC antibody 
shows significantly less sensitivity than the anti-Remicade, but both are adequate 
considering that neutralizing antibodies will be much higher titer than non-
neutralizing antibodies, typically.  Also, using the anti-Remicade PC, this assay is 
demonstrated to have very good sensitivity, and can adequately detect patient 
samples that may have NAbs.  Therefore, the sensitivity of this assay using the 
anti-Remicade PC is acceptable. 

3. The assay showed minimal matrix effects including matrix effects caused by 
elevated levels of TNFα in the serum of RA patients.

4. Other typical validation parameters, including robustness (via freeze-thaw LPC 
and HPC), precision, and selectivity were all adequately performed. 

5. The sponsor provided an adequate validation of the neutralizing assay that was 
used for the RA study. This validation of the neutralizing assay is acceptable. 
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