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Proposed Indications
Rheumatoid Arthritis (RA): Reducing signs and symptoms, inducing major clinical 
response, inhibiting the progression of structural damage, and improving physical 
function in adult patients with moderately to severely active RA.

Juvenile Idiopathic Arthritis (JIA): Reducing signs and symptoms of moderately to 
severely active polyarticular JIA in patients 4 years of age and older.

Psoriatic Arthritis (PsA): Reducing signs and symptoms, inhibiting the progression of 
structural damage, and improving physical function in adult patients with active PsA.

Ankylosing Spondylitis (AS): Reducing signs and symptoms in adult patients with active 
AS.

Adult Crohn’s Disease (CD): Reducing signs and symptoms and inducing and 
maintaining clinical remission in adult patients with moderately to severely active 
Crohn’s disease who have had an inadequate response to conventional therapy. 
Reducing signs and symptoms and inducing clinical remission in these patients if they 
have also lost response to or are intolerant to infliximab.

Ulcerative Colitis (UC): Inducing and sustaining clinical remission in adult patients with 
moderately to severely active ulcerative colitis who have had an inadequate response to 
immunosuppressants such as corticosteroids, azathioprine or 6- mercaptopurine (6-
MP). The effectiveness of adalimumab products has not been established in patients 
who have lost response to or were intolerant to TNF blockers.

Plaque Psoriasis (Ps): The treatment of adult patients with moderate to severe chronic 
plaque psoriasis who are candidates for systemic therapy or phototherapy, and when 
other systemic therapies are medically less appropriate.
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Executive Summary:
The Division of Gastroenterology and Inborn Errors Products concludes that the data 
submitted provide adequate scientific justification (based on mechanism of action, PK, 
immunogenicity, and toxicity) to support extrapolation of data, including clinical data 
from the studied population (rheumatoid arthritis), to support approval of BI 695501 for 
the inflammatory bowel disease indications (ulcerative colitis and Crohn’s disease).

The Division has concluded that the totality of the evidence provided by the Applicant 
supports a demonstration that BI 695501 is highly similar to US-licensed Humira, 
notwithstanding minor differences in clinically inactive components, and that there are 
no clinically meaningful differences between BI 695501 and US-licensed Humira in 
terms of safety, purity and potency. See the final Office of Biosimilar Products Review 
for the Division’s final approval recommendation regarding BLA 761,024.

Introduction:
On October 27, 2016, Boehringer Ingelheim Pharmaceuticals, Inc. submitted a biologics 
license application (BLA) under section 351(k) of the Public Health Service (PHS) Act 
for BI 695501, a proposed biosimilar to US-licensed Humira (adalimumab). Humira 
received marketing approval in the US on 31 December 2002.

In support of the current BLA, the Applicant provided clinical study data collected from 
healthy subjects and patients with rheumatoid arthritis (RA).  The Applicant submitted a 
pivotal PK similarity study (1297.8) assessing 3-way PK similarity between BI 695501, 
EU-approved Humira, and US-licensed Humira (BI 695501 to US-licensed Humira, BI 
695501 to EU-approved Humira, and US-licensed Humira to EU-approved Humira) in 
healthy volunteers.  In addition, the Applicant submitted the results of one comparative 
clinical study (1297.2) in patients with moderately to severely active rheumatoid arthritis 
(RA) receiving methotrexate treatment with the objective of establishing equivalence in 
efficacy between BI 695501 and US-licensed Humira.  Supportive PK, safety, and 
immunogenicity data were also provided from study 1297.1, a single dose study using 
EU-approved Humira, US-licensed Humira, and a trial formulation of BI 695501. See 
Table 1 below.

The inflammatory bowel disease (IBD) indications were not directly studied in the BI 
695501 clinical program. For additional information on the clinical study in RA, please 
refer to the clinical reviews from the Division of Pulmonary, Allergy and Rheumatology 
Products (DPARP) and the Cross-Discipline Team Leader (CDTL) review.
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Table 1. Overview of BI 695501 Clinical Program

Study
Number

Study Objective
(Study brand 
name)

Study Design Study 
Population

Duration of 
Treatment

Treatment 
Groups

PK Similarity Study
1297.8 Comparative 

pharmacokinetics
and safety of BI 
695501, 
Humira US, and 
Humira EU 
(VOLTAIRE®-PK)

Double-blind,
randomized,
parallel-group,
active-controlled
three-way pairwise

Healthy 
Subjects

Single dose BI 695501 PFS 
(CF): 108
Humira US: 108
Humira EU: 108

PK Study (Supportive for Safety and Immunogenicity)
1297.1 Comparative 

pharmacokinetics
and safety of BI 
695501, Humira 
US, and Humira 
EU

Open-label,
randomized,
parallel-group,
active-controlled
three-way pairwise

Healthy 
Subjects

Single dose BI 695501 PFS 
(TF): 67
Humira US: 62
Humira EU: 64

Comparative Clinical Study in RA
1297.2 Comparative 

efficacy, safety
and 
immunogenicity of
BI 695501 versus 
Humira US
(VOLTAIRE®-RA)

Double-blind,
randomized,
parallel-group,
active-controlled

Patients with 
moderately
to severely
active RA (and
MTX 
background
therapy)

48 weeks Initial 
Randomization
BI 695501 PFS 
(CF): 324
Humira US: 321
Re-
randomization 
at Week 24
BI 695501 PFS 
(CF) to
BI 695501 PFS 
(CF): 298
Humira US to BI 
695501 (CF): 
147
Humira US to 
Humira US: 148

Reviewer’s Table, based on Table 1 of Clinical Overview from Applicant Submission.
PFS: pre-filled syringe
CF: commercial formulation
TF:  Trial formulation
Humira US: US-licensed Humira
Humira EU: EU-approved Humira

Extrapolation of Existing Data to Support Biosimilarity to IBD Indications:

The Applicant directly studied their product in patients with RA, and also seeks licensure 
for the same indications as approved for all non-exclusive indications of US-licensed 
Humira.1 

1 Adalimumab is also indicated for hidradenitis suppurativa and uveitis.  These indications are currently 
protected by exclusivity and the Applicant is not seeking licensure for these indications.
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The FDA has explained that: 

If the proposed 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 applicant may 
seek licensure for one or more additional conditions of use for which the 
reference product is licensed. However, the applicant would need to provide 
sufficient scientific justification for extrapolating clinical data to support a 
determination of biosimilarity for each condition of use for which licensure is 
sought.2

The scientific justification for extrapolation should address the following issues that are 
described in the FDA Guidance3:

• The mechanism(s) of action (MOA) in each condition 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;

and
• 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.

Mechanism of Action

The primary mechanism of action of adalimumab is direct binding of TNF-α receptors, 
resulting in blockade of TNF-α receptor-mediated activities. Adalimumab blocks both 
TNFR1 and TNFR2 receptors by binding both soluble(s) and transmembrane(tm) TNF-
α. In addition, adalimumab has mechanisms involving the Fc region of the antibody 
which are thought to be plausible mechanisms involved in the efficacy of adalimumab 
for the treatment of IBD.  See a list of known and potential mechanisms of TNF- 
antagonists related to their efficacy in the treatment of IBD (Table 2, below).  Similar to 
the directly studied indication (RA), TNF-α plays a central role in the pathology 
experienced by patients with IBD.  TNF-α inhibition plays an important role in treating 
these diseases as evidenced by the efficacy of the TNF-α inhibitor class of medications 
in treating IBD.

2 FDA Guidance for Industry, “Biosimilars: Questions and Answers Regarding Implementation of the Biologics Price Competition 
and Innovation Act of 2009”, April 2015, available at:
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM444661.pdf 
3 Id.
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The Product Quality reviewers have concluded that the Applicant has adequately 
addressed each of the known mechanisms of action of US-licensed Humira, , and has 
also addressed potential mechanisms of action . Specifically, the Applicant provided 
data to demonstrate s/tmTNF-α binding, blocking of TNFR1 and TNFR2 activity, and the 
potential Fc region-mediated mechanisms of action are similar between BI 695501 and 
US-licensed Humira. These data support the conclusion that BI 695501 and US-
licensed Humira utilize the same mechanism or mechanisms of action, to the extent 
such mechanism or mechanisms of action are known for US-licensed Humira.

Table 2.  Known and Potential Mechanisms of Action of Humira

MOA of Humira RA AS PsA PsO
CD,

Pediatric 
CD

UC,
Pediatric 

UC
Mechanisms involving the Fab (antigen binding) region:
Blocking TNFR1 and TNFR2 activity 
via binding and neutralization of 
s/tmTNF

Known Known Known Known Likely Likely

Reverse (outside-to-inside) signaling 
via binding to tmTNF

- - - - Likely Likely

Mechanisms involving the Fc (constant) region:
Induction of CDC on tmTNF-
expressing target cells (via C1q 
binding)

- - - - Plausible Plausible

6yInduction of ADCC on 
tmTNF-expressing target cells 
(via FcγRIIIa binding expressed 
on effector cells)

- - - - Plausible Plausible

Induction of regulatory 
macrophages in mucosal 
healing

- - - - Plausible Plausible

ADCC: ant body-dependent cellular cytotoxicity; AS: ankylosing spondylitis; CD: Crohn’s disease; CDC: complement-
dependent cytotoxicity; MOA: mechanism of action; PsA: psoriatic arthritis; PsO: plaque psoriasis; RA: rheumatoid 
arthritis; UC: ulcerative colitis; sTNF: soluble TNF; tmTNF: transmembrane TNF

Source:  FDA summary of current literature on the topic of mechanisms of action of TNF inhibitors4,5,6

Pharmacokinetics (PK)

Study 1297.8 was a single-dose, comparative PK, and safety study of BI 695501, US-
licensed Humira, and EU-approved Humira conducted in healthy subjects planned to 
demonstrate 3-way PK similarity of the commercial formulation of BI 695501, US-
licensed and EU-approved Humira.  It should be noted that the bridge to EU-approved 
Humira was necessary given that the BI 695501 nonclinical program used this 
formulation.  The clinical BI 695501 program used US-licensed Humira.

4 Oikonomopoulos A et al., Current Drug Targets, 2013, 14, 1421-1432.
5 Tracey D et al., Pharmacology & Therapeutics 117 (2008) 244–279.
6 Olesen, C.M, et.al., Pharmacology & Therapeutics 159 (2016), 110-119.
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In addition, the single comparative efficacy study, Study 1297.2, captured PK 
information, including an immunogenicity assessment.

The clinical pharmacology reviewers concluded that the results of the study 1297.8 
established 3-way PK similarity between BI 695501, US-licensed Humira and EU-
approved Humira. Given that PK similarity was established in healthy subjects, a similar 
PK profile is expected for US-licensed Humira and BI 695501 in other populations such 
as IBD patients.

Immunogenicity 

Immunogenicity was found to be similar between BI 695501 and US-licensed Humira in 
the PK similarity study conducted in healthy subjects, 1297.8, and the comparative 
clinical study conducted in patients with RA, Study 1297.2.  Specifically, the frequency 
of ADA positive subjects, the time course of ADA development, and median ADA titer 
values were found to be similar between BI 695501 and US-licensed Humira.  
Therefore, it is reasonable to conclude that the immunogenicity results support a 
determination of high similarity between BI 695501 and US-licensed Humira and 
support a demonstration that there are no clinically meaningful differences between BI 
695501 and the US-licensed Humira.

Toxicity

The primary assessment of adverse events was done using data from comparative PK 
and safety study of single dose BI 695501 (Study 1297.2).    In controlled clinical studies 
of US-licensed Humira submitted to support its approval, the adverse event rates 
associated with US-licensed Humira were similar across indications.7 The safety results 
support a demonstration that there are no clinically meaningful differences between BI 
695501 and the US-licensed Humira.

Conclusion

Consistent with the principles of the FDA Guidance outlined above, the Division of 
Gastroenterology and Inborn Errors Products concludes that based on the totality of the 
data submitted, demonstrating PK similarity in healthy subjects, no clinically meaningful 
differences between BI 695501 and US-licensed Humira in patients with RA, and 
analytical high similarity between BI 695501 and US-licensed Humira, the Applicant 
provided adequate scientific justification to support a demonstration of biosimilarity 
between BI 695501 and US-licensed Humira in the proposed inflammatory bowel 
disease indications (ulcerative colitis and Crohn’s disease). The submitted data and 

7 Ibid
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information thus support the approval of BI 695501 for the inflammatory bowel disease 
indications (ulcerative colitis and Crohn’s disease).
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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

Food and Drug Administration
Office of New Drugs/
Office of Drug Evaluation IV
Division Pediatric and Maternal Health 
Silver Spring, MD  20993 
Telephone  301-796-2200
FAX      301-796-9744

M  E  M  O  R  A  N  D  U  M

From: Erica Radden, M.D., Medical Officer
Division of Pediatric and Maternal Health (DPMH), 
Office of New Drugs (OND)

Through: John Alexander M.D., M.P.H. Deputy Director
DPMH, OND

To: Division of Pulmonary and Rheumatology Products 
(DPARP)

Drug: BI 695501 (proposed biosimilar to Humira [adalimumab])

Application Number: BLA 761058

Re: Review of the Pediatric Study Plan (PSP)

Sponsor: Boehringer Ingelheim Pharmaceuticals, Inc. (BI)

Proposed Indications: Treatment of: 
1) Rheumatoid Arthritis (RA) in adults
2) Juvenile Idiopathic Arthritis (JIA) in patients 4 years 

and older
3) Psoriatic Arthritis (PsA) in adults
4) Ankylosing Spondylitis (AS) in adults
5) Crohn’s Disease (CD) in adults
6) Ulcerative Colitis (UC) in adults
7) Plaque Psoriasis (PsO) in adults

Proposed dosage forms 
& route of administration: Single-use pre-filled syringes with 40 mg/0.8 mL for 

subcutaneous injection

Reference ID: 4144680
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Proposed Pediatric Dosing Regimen:  
Juvenile Idiopathic Arthritis (JIA): 
• ≥ 30 kg (66 lbs): 40 mg every other week 

Consult Request:  DPARP requests assistance in evaluating the sponsor’s Pediatric 
Study Plan and preparing for the Pediatric Review Committee (PeRC) meeting.

Materials Reviewed:
- BI 695501 agreed initial Pediatric Study Plan (March 28, 2016)    
- Division of Pediatric Maternal Health Staff (DPMH) consult request  
- DPMH prior review on BI 695501(IND 110476) (November 17, 2016)

Consult and Regulatory Background: 
On October 27, 2016, Boehringer Ingelheim Pharmaceuticals, Inc. (BI) submitted a BLA 
for BI 695501, a proposed biosimilar to US-licensed Humira (adalimumab). US-licensed 
Humira is a tumor necrosis factor (TNF) blocker licensed by AbbVie, Inc. and was first 
approved in 2002.  Adalimumab is a monoclonal antibody that binds specifically to TNF-
alpha ligands and blocks interaction with cell surface TNF receptors. TNF is a cytokine 
involved in inflammatory and immune responses, and elevated TNF levels also play a 
role in the pathology of inflammatory diseases.1  

BI plans to seek approval for the following indications: 
1) Rheumatoid Arthritis (RA) in adults
2) Juvenile Idiopathic Arthritis (JIA) in patients 4 years and older
3) Psoriatic Arthritis (PsA) in adults
4) Ankylosing Spondylitis (AS) in adults
5) Crohn’s Disease (CD) in adults
6)
7) Ulcerative Colitis (UC) in adults
8) Plaque Psoriasis (PsO) in adults

US-licensed Humira was also licensed for Hidradenitis Suppurativa (HS) on November 
23, 2015, and for uveitis on June 30, 2016. However, Humira has been granted orphan 
designation for pediatric UC, pediatric CD, juvenile RA, HS and uveitis.  Because US-
licensed Humira has received orphan drug exclusivity for HS and uveitis for the entire 
population, proposed biosimilar products cannot be licensed for HS or uveitis in any 

1 Current Humira (adalimumab) labeling (April 28, 2017)
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population until the orphan drug exclusivity expires. Therefore, the Agency recommends 
that biosimilar sponsors exclude reference to the HS and uveitis indications from their 
application and PSPs at this time, because PREA will not apply. (See further discussion 
below regarding the effect of orphan exclusivity for these indications on the proposed 
biosimilar application.)  

Under the Pediatric Research and 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 an assessment of the safety and effectiveness of the 
product for the claimed indication(s) in pediatric patients unless this requirement is 
waived, deferred, or inapplicable.  Section 505B(m) of the FD&C Act provides that a 
biosimilar product, such as BI 695501, that has not been determined to be 
interchangeable with the reference product is considered to have a new “active 
ingredient” for purposes of PREA.  Therefore, a pediatric assessment is required for each 
of the indications for which BI 695501 is seeking licensure unless waived or deferred. 
The Agency confirmed agreement with the agreed initial Pediatric Study Plan (iPSP) on 
March 28, 2016 as outlined in Table 1 below.  DPARP consulted DPMH for assistance in 
reviewing the pediatric plan and preparing for the Pediatric Review Committee (PeRC) 
meeting.  

Pediatric Study Plan and Assessment:
In accordance with the agreed initial PSP (iPSP), which was included in the BLA without 
any changes, BI proposes to demonstrate biosimilarity to US-licensed Humira and 
provides their proposed strategy to address PREA requirements and the respective 
justifications which are summarized in Table 1. 

Table 1: Summary of the Proposed Approach to Address PREA for BI 695501

Indication Age Group 
(years) Action Requested Justification to address PREA

0 to <2 Partial Waiver Condition is rare in this age group, studies highly 
impracticable

JIA

2 to <4

Deferral (age appropriate Pediatric presentation  is planned 

Indication protected by Orphan drug exclusivity 
until September 23, 2021

 <30 kg
Deferral (age appropriate Pediatric presentation  for patients 

 <30 kg body weight  
.

AS
0 to 17 Full Waiver

Studies are impossible or highly impracticable due 
to difficulty making specific diagnoses of juvenile 
PsA or Juvenile AS in the pediatric age range

PsA
0 to 17 Full Waiver

Studies are impossible or highly impracticable due 
to difficulty making specific diagnoses of juvenile 
PsA or Juvenile AS in the pediatric age range
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Plaque 
Psoriasis 0 to 17 Full Waiver  

0 to <6 Partial Waiver Studies are impossible or highly impracticablePediatric 
CD

6 to 17 Deferral (age
appropriate 

Pediatric presentation  for patients 
17 kg to < 40 kg body weight  

Indication protected by Orphan drug exclusivity 
until September 23, 2021

0 to <5 Partial Waiver Studies are impossible or highly impracticable
Pediatric 
UC 

5 to 17 Deferral

BI plans to develop a 40 mg/0.8 mL prefilled syringe (PFS) for the original BLA.  

 
  

Discussion:
See DPMH’s prior review on BI 695501(IND 110476) dated November 17, 2016 for 
further discussion on the rationale to support the approach outlined in the agreed iPSP.
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DDDP and DPMH agree that a full waiver should be granted for pediatric studies in 
patients with plaque psoriasis based on the rationale that the product fails to represent a 
meaningful therapeutic benefit2 over existing therapies for pediatric patients and is 
unlikely to be used in a substantial number of pediatric patients, as described below:

• BI695501, a TNF-alpha inhibitor, does not represent a meaningful 
therapeutic benefit over existing therapies for pediatric patients.  Another TNF-
alpha inhibitor is an approved product for the treatment of pediatric patients 4 
years and older with moderate to severe plaque psoriasis. In addition, as a class, 
TNF-alpha inhibitors are generally not currently the most recommended therapies 
for the treatment of patients with moderate to severe psoriasis; more narrowly-
targeted agents such as ixekizumab, secukinumab and ustekinumab are 
recommended as first-line therapeutic options for children with psoriasis who are 
in need of treatment with a systemic agent. In addition, apremilast, an inhibitor of 
phosphodiesterase type 4, is an approved systemic drug product for the treatment 
of moderate to severe psoriasis.

Based on the above considerations, DDDP has concluded, and DPMH agrees, that 
BI695501 would not provide for the meaningful therapeutic benefit over these 
existing therapies for pediatric patients.

• BI695501 is not likely to be used in a substantial number of pediatric 
patients because, based on DDDP’s evaluation of use data for the time period 
from January 1, 2009 to June 30, 2015, TNF-alpha inhibitors were used to treat 
psoriasis in only a very limited number of pediatric patients (0.2% share of total 
use of all TNFs). For adalimumab, the reported number of uses was even lower 
(approximately ).3  

The recommended pediatric study plan is outlined below in Table 2.

2 See section 505B(c) of the FD&C Act.
3 Source:  Encuity Research, LLC., TreatmentAnswers™ with Pain Panel, Jan 2009 - Jun 2015. Extracted 
September 2015
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Medical Officer’s Review of BLA 761058
Division of Dermatology and Dental Products

Type: Biosimilar 351(k)
Supporting Document Number: 
001

Correspondence date: 10/27/2016
CDER Stamp date: 10/27/2016
Review Date: 8/25//2017

Applicant: Boehringer Ingelheim
Drug: BI 695501 a proposed biosimilar to US-licensed Humira (adalimumab)  
Route of Administration: Subcutaneous injection
Strength and Dosage Form: 40 mg / 0.8 ml in a single-use prefilled syringe; solution   
for injection 
Pharmacologic Category: Tumor necrosis factor alpha (TNFα) blocker

Proposed Indications:
• Rheumatoid Arthritis (RA): Reducing signs and symptoms, inducing major clinical 

response, inhibiting the progression of structural damage and improving physical function 
in adult patients with moderately to severely active RA.

• Juvenile Idiopathic Arthritis (JIA): Reducing signs and symptoms of moderately to 
severely active polyarticular JIA in patients 4 years of age and older.

• Psoriatic Arthritis (PsA): Reducing signs and symptoms, inhibiting the progression of 
structural damage, and improving physical function in adult patients with active PsA.

• Ankylosing Spondylitis (AS): Reducing signs and symptoms in adult patients with active 
AS.

• Adult Crohn’s Disease (CD): Reducing signs and symptoms and inducing and 
maintaining clinical remission in adult patients with moderately to severely active Crohn’s 
disease who have had an inadequate response to conventional therapy. Reducing signs and 
symptoms and inducing clinical remission in these patients if they have also lost response 
to or are intolerant to infliximab.

• Adult Ulcerative Colitis (UC): Inducing and sustaining clinical remission in adult patients 
with moderately to severely active ulcerative colitis who have had an inadequate response 
to immunosuppressants such as corticosteroids, azathioprine or 6-mercaptopurine (6-MP). 
The effectiveness of BI 695501 has not been established in patients who have lost response 
to or were intolerant to TNF blockers.

• Plaque Psoriasis (Ps): The treatment of adult patients with moderate to severe chronic 
plaque psoriasis who are candidates for systemic therapy or phototherapy, and when other 
systemic therapies are medically less appropriate. 
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The applicant is not currently pursuing licensure for the treatment of moderate to severe 
hidradenitis suppurativa. 1

Project Manager: Christina Attinello / Barbara Gould
Team Leader: Snezana Trajkovic, MD
Medical Officer: Hamid Tabatabai, MD

Executive Summary:
The Division of Dermatology and Dental Products (DDDP) has concluded that the 
applicant’s 351(k) BLA for BI 695501, a proposed biosimilar to US-licensed Humira 
(adalimumab), provided adequate scientific justification to support extrapolating a 
demonstration of biosimilarity based on data, including clinical data from the studied 
populations, to support approval of BI 695501 for the indication sought under the 
dermatology review purview (plaque psoriasis).

Introduction:
Boehringer Ingelheim developed BI 695501 as a proposed biosimilar to US-licensed 
Humira. Humira was licensed in the United States (US) in 2002.  Adalimumab products 
are marketed in many countries worldwide, including the European Union (EU).

BI 695501 is a recombinant human monoclonal antibody that binds to human tumor 
necrosis factor alpha (TNFα) and blocks its interactions with receptors TNFR1 and 
TNFR2.   BI 695501 is an IgG1 kappa immunoglobulin composed of two heterodimers. 
Each of the heterodimers consists of a heavy chain of 451 amino acids and a light chain 
of 214 amino acids.  The four polypeptide chains of the antibody molecule are linked 
together by disulfide bonds.

Review
Comparative analytical data for BI 695501 demonstrates that BI 695501 is highly 
similar to US-licensed Humira. For complete information, refer to CMC/ Product 
Quality Review. 

As part of the totality of the evidence for a demonstration of biosimilarity, the clinical 
development program for BI 695501 was designed to support a demonstration that no 
clinically meaningful differences exist between BI 695501 and US-licensed Humira in 
terms of its pharmacokinetics, efficacy, safety, and immunogenicity. The following 
controlled clinical studies provided the primary evidence to support the determination of 
no clinically meaningful differences between BI 695501 and US-licensed Humira: 

1 We note that US-licensed Humira’s indication for hidradenitis suppurativa is protected by orphan drug 
exclusivity expiring on September 9, 2022.  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 to US-licensed Humira for this indication until the orphan exclusivity expires.
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Study 1297.8: PK study (VOLTAIRE-PK):
This was a randomized, double-blind, single-dose, active-comparator pharmacokinetics 
(PK), safety, tolerability and immunogenicity study of BI 695501 in 327 healthy male 
subjects (108/treatment arm). In this study, the 90% CI for the geometric mean ratios of 
the primary PK parameters (Cmax, AUC0-∞, AUC0-last) for the comparisons of  BI 
695501 vs. US-licensed Humira, BI 695501 vs. EU-approved Humira and, US-licensed 
Humira vs. EU approved Humira,  were all within the PK similarity acceptance criteria 
of 80-125%.2

The incidence of ADA formation in healthy subjects was comparable for BI 695501, 
US-licensed Humira and EU-approved Humira. For detailed information refer to 
Clinical Pharmacology Review.

The applicant demonstrated 3-way similarity of PK between BI 695501, US-licensed 
Humira, and EU-approved Humira and, provided the support for the PK element of the 
scientific bridge (see the Clinical Pharmacology Review).  

Study 1297.2: Comparative Clinical Study in RA (VOLTAIRE-RA): 
This was a 48-week, randomized, double-blind, and multiple dose, active comparator 
study of efficacy, safety and immunogenicity of BI 695501 compared to US-licensed 
Humira in 645 subjects with moderately to severe actively rheumatoid arthritis receiving 
methotrexate (MTX) therapy.  Study 1297.2 met its primary objective of demonstrating 
that the proportion of subjects achieving the ACR20 response criteria was similar 
between BI 695501 and US-licensed Humira at Week 12 (66.4% and 60.5% 
respectively) and at Week 24 (68.4% and 64.0% respectively). The 90% CI of the 
estimate of treatment difference was contained within the prespecified similarity margin 
of -12% to 15% at Week 12 (90% CI: -0.8, 12.7). The 95% CI for the estimate of 
treatment difference was contained within the prespecified similarity margin of -15% to 
15% at Week 24. 

After multiple doses of SC injection, the ADA formation was comparable between BI 
695501 (43.2%) and US-licensed Humira (47.8%) at Week 24 in patients with RA. After 
re-randomization for the purpose of evaluating a single transition from US-licensed 
Humira to BI 695501, no further increase in the proportion of patients with ADA 
positive response was observed in the group transitioned from US-licensed Humira to BI 
695501 when compared to the US-licensed Humira group by Week 40. While the 
development of ADAs appears to result in decreased exposure to the products, the 
impact of ADAs on PK was similar between the treatment groups.

In study 1297.2, no difference in safety was identified between BI 695501 and US-
licensed Humira treated subjects and there was no evidence of an effect of a single 
transition from US-licensed Humira to BI 695501 compared to continuous US-licensed 
Humira treatment in terms of safety or immunogenicity (see the DPARP Clinical 
Review).  

2 EU-approved Humira was not used in the comparative clinical study in patients with RA (1297.2).  
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This comparative clinical study provided the PK, safety, efficacy, and immunogenicity 
data to support the demonstration of no clinically meaningful differences between BI 
695501 and US-licensed Humira.

Extrapolation to Plaque Psoriasis:
Boehringer Ingelheim is seeking licensure for the indications studied in the clinical 
program, RA, as well as for indications that were not directly studied in the clinical 
program:  Juvenile Idiopathic Arthritis (JIA) in patients 4 years of age and older, 
ankylosing spondylitis, psoriatic arthritis, plaque psoriasis, adult Crohn's disease, and 
adult ulcerative colitis. To support the use of BI 695501 for the non-studied indications, 
Boehringer Ingelheim has provided adequate scientific justification to support 
extrapolating a demonstration of biosimilarity for those indications.

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 data supporting a demonstration of biosimilarity, including 
data from clinical study(ies) performed for another condition of use. This concept is 
known as extrapolation.  As outlined in Guidance for Industry: “Biosimilars: Questions 
and Answers Regarding Implementation of the Biologics Price Competition and 
Innovation Act of 2009,” if a biological product meets the statutory requirements for 
licensure as a biosimilar biological product under section 351(k) of the PHS Act based 
on data supporting a demonstration of biosimilarity, including data derived from a 
clinical study or studies sufficient to demonstrate safety, purity and potency in an 
appropriate condition of use, the applicant may seek licensure for one or more additional 
conditions of use for which the reference product (i.e., US-licensed Humira) is licensed.  
However, the applicant would need to provide sufficient scientific justification to 
support extrapolating a demonstration of biosimilarity for each condition of use for 
which licensure is sought.

Such scientific justification for extrapolation should address the following issues for the 
tested and non-tested 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 further described in FDA guidance, differences between conditions of use with 
respect to the factors described above do not necessarily preclude extrapolation. A 
scientific justification should address these differences in the context of the totality of the 
evidence supporting a demonstration of biosimilarity.

Consistent with the principles outlined in the above FDA guidance, Boehringer 
Ingelheim has provided sufficient justification to extrapolate a demonstration of 
biosimilarity based on data, including data from the comparative clinical study of BI 
695501 and US-licensed Humira in RA, to support the plaque psoriasis indication for 
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which US-licensed Humira is licensed. Considerations specific to plaque psoriasis 
include:

• The primary mechanism of action (MOA) of US-licensed Humira is direct binding to 
TNF-α and blocking of TNF receptor-mediated biological activities.  Adalimumab 
products bind to both soluble s-TNFα and transmembrane tm-TNFα (the calculated 
affinity for sTNFα was 3.04×10−11 M, whereas for tm TNFα it was approximately one 
order of magnitude less), thus blocking TNF-α from binding to its receptors TNFR1 and 
TNFR2 and the resulting downstream pro-inflammatory cascade of events. The scientific 
literature suggests that binding and neutralization of sTNF-α is the primary MOA of 
adalimumab products in RA, AS, PsA, Ps3 4 5 6.  The data provided by Boehringer 
Ingelheim for BI 695501 showed similar TNF binding and potency to neutralize TNFα, 
and supporting the determination of that the proposed biosimilar utilizes the same MOA 
as the US-licensed Humira with respect to this MOA (see the Product Quality Review). 
Therefore, these data support a demonstration of that BI 695501 and US-licensed 
Humira, utilize the same mechanism or mechanisms of action, to the extent such 
mechanism or mechanisms of action are known for US-licensed Humira.

• Because similar PK was demonstrated between BI 695501 and US-licensed Humira in 
healthy subjects, and there are no product-related attributes that would suggest that 
PK/biodistribution differs between healthy subjects and the indications sought for 
licensure, a similar PK profile would be expected for BI 695501 in adult patients with 
chronic severe plaque psoriasis.

• As reported in the US-licensed Humira labeling, the immunogenicity of US- licensed 
Humira is generally affected by the use of concomitant immunosuppressive therapy 
across different indications rather than by patient population, and the results were 
influenced by the type of immunoassay used.  

In plaque psoriasis the recommended dose is 80 mg initial dose, followed by 40 mg every 
other week starting one week after the initial dose. US-licensed Humira is used without 
methotrexate in plaque psoriasis. Boehringer Ingelheim provided adequate data to justify 
the relevance of the RA comparative clinical study to support a demonstration of 
biosimilarity of BI 695501 to US-licensed Humira. The applicant provided sufficient data 
to indicate similar immunogenicity between BI 695501 and US-licensed Humira in the 
setting of repeat dosing in healthy subjects (Study 1297.8: PK study) and in subjects with 
RA (Study 1297.2: Comparative Clinical Study in RA).  Accordingly, similar 
immunogenicity would be expected between BI 695501 and US- licensed Humira in 
plaque psoriasis.

3 Byng-Maddick R, Turner CT, Pollara G, Ellis M, Guppy NJ, Bell LCK, Ehrensteing MR, Noursadeghi M: 
Tumor Necrosis Factor (TNF) Bioactivity at the Site of an Acute Cell-Mediated Immune Response Is 
Preserved in Rheumatoid Arthritis Patients Responding to Anti-TNF Therapy. Front.Immunol., o4 August 
2017.
4 Feldmann, M., Brennan, F. M., and Maini, R. N. (1996). Role of cytokines in rheumatoid arthritis. Annu. 
Rev. Immunol. 14, 397–440. 
5   Meier F. M. P., Frerix M., Hermann W., Muller-Ladner U. (2013). Current immunotherapy in rheumatoid 
arthritis. Immunotherapy 5 955–974.
6 Moudgil K. D., Choubey D. (2011). Cytokines in autoimmunity: role in induction, regulation, and treatment. 
J. Interferon Cytokine Res. 31 695–703.
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• No differences in expected safety or adverse events that are relevant to the plaque 
psoriasis population were noted between the BI 695501 product and the US-licensed 
Humira arms in the comparative clinical study.

Based on the above considerations, the Division concluded that it is reasonable to 
extrapolate a demonstration of biosimilarity based on data, including clinical data, 
submitted by the applicant to support a licensure of BI 695501 in plaque psoriasis.

Pediatrics
Under the Pediatric Research Equity Act (PREA) (21 U.S.C. 355c), all applications for 
new active ingredients (which includes new salts and new fixed combinations), new 
indications, new dosage forms, new dosing regimens, or new routes of administration are 
required to contain an assessment of the safety and effectiveness of the product for the 
claimed indication(s) in pediatric patients unless this requirement is waived, deferred, or 
inapplicable.  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 BI 695501 is licensed only as a biosimilar product, it triggers PREA 
and BI would be expected to address PREA for every indication for which they are 
seeking licensure, including indication of treatment of patients with moderate to severe 
chronic plaque psoriasis who are candidates for systemic therapy or phototherapy, and 
when other systemic therapies are medically less appropriate.

As part of BLA application, the applicant submitted a request for full waver from 
conducting studies in pediatric patient ages 0 to ≤17  

 However, the Division does not 
agree this rationale. The Division believes that there is lack of scientific evidence that the 
BI 695501 would represent a meaningful therapeutic benefit over existing therapies 
(etanercept) for pediatric patients and is unlikely to be used in a substantial number of all 
pediatric age groups or the pediatric age group(s) for which a waiver is being requested (0 
to ≤17 years of age). The Division’s position is based on the following:

• BI695501, a TNF-alpha inhibitor, does not represent a meaningful therapeutic benefit over 
existing therapies in pediatric patients because etanercept, another TNF-alpha inhibitor, is 
an approved product for the treatment of podiatric patients 4 years and older with moderate 
to severe plaque psoriasis. In addition, as a class, TNF-alpha inhibitors are generally not 
currently the most recommended approved therapies for the treatment of patients with 
moderate to severe psoriasis; more narrowly-targeted agents such as ixekizumab, 
secukinumab and ustekinumab are recommended as first-line therapeutic options for 
children with psoriasis who are in need of treatment with a systemic agent. In addition, 
apremilast, an inhibitor of phosphodiesterase type 4, is an approved systemic drug product 
for the treatment of moderate to severe psoriasis. 

In summary, therapeutic options with better safety and/or efficacy profiles are currently 
available for the treatment of pediatric patients with moderate to severe psoriasis. DDDP 
concludes that BI695501 would not provide for the meaningful therapeutic benefit over 
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these existing therapies.

• BI695501 is not likely to be used in a substantial number of pediatric patients because, 
based on DDDP’s evaluation of use data for time period from January 1, 2009 to June 30, 
2015, TNF-alpha inhibitors were used to treat psoriasis in only a very limited number of 
pediatric patients (0.2% share of total use of all TNFs). For adalimumab, the reported 
number of uses was even lower (approximately ).  

• The BI 695501 pediatric study plan for BI 695501 was presented to Pediatric Review 
Committee (PeRC) meeting on July 19, 2017.  The PeRC agreed with the Division’s 
recommendation that BI 695501 would not represent a meaningful therapeutic benefit over 
existing therapies for pediatric patients and is unlikely to be used in a substantial number of 
all pediatric age groups or the pediatric age group(s) for which a waiver is being requested 
(0 to ≤17 years of age).Therefore, the applicant will not be required to conduct studies in 
pediatric patients with moderate to severe psoriasis.

Overall conclusion
The biosimilar licensure pathway described under section 351(k) of the Public Health 
Service Act (PHS Act) requires a demonstration that the proposed 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 
proposed biosimilar product and the reference product in terms of the safety, purity and 
potency of the product.

This review by DDDP of the applicant’s 351(k) BLA has determined that the applicant 
has provided adequate justification to support extrapolation of data, including clinical 
data from RA, to support approval of BI 695501 for the following indication: the 
treatment of adult patients with moderate to severe chronic plaque psoriasis who are 
candidates for systemic therapy or phototherapy, and when other systemic therapies are 
medically less appropriate.

In addition, DDDP concludes waiving the pediatric study requirements for pediatric 
patients 0 to 17 years of age for this indication is appropriate because the product does 
not represent a meaningful therapeutic benefit over existing therapies for pediatric 
patients, and is not likely to be used in a substantial number of pediatric patients.

Hamid Tabatabai, M.D. Medical Officer
Division of Dermatology and Dental Products
Office of Drug Evaluation III
Center for Drug Evaluation and Research
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1 Guidance for Industry “Biosimilars: Questions and Answers Regarding Implementation of the Biologics 
Price Competition and Innovation Act of 2009”, April 
2015http://www fda.gov/downloads/Drugs/Guidances/UCM273001.pd
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1 Recommendations/Risk Benefit Assessment

1.1 Recommendation on Regulatory Action

This 351(k) Biological Licensing Application (BLA 761058) seeks approval of product BI 
695501 (proposed trade name: Cyltezo) as a proposed biosimilar to the US-licensed 
Humira (adalimumab, a TNF- n and 
Innovation Act (BPCI Act) created an abbreviated licensure pathway under section 
351(k) of the PHS Act for biological products shown to be “biosimilar” to or 
“interchangeable” with an FDA-licensed biological product. Section 351(k) of the PHS 
Act defines the terms “biosimilar” or “biosimilarity” to mean that the proposed 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.” Both parts of the statutory definition need to be met to 
demonstrate biosimilarity, but the foundation of the data demonstrating biosimilarity is 
extensive structural and functional characterization to support a demonstration that the 
products are highly similar.

From a clinical standpoint, the data submitted to the 351(k) BLA from the clinical 
development program of BI 695501 support a demonstration of no clinically meaningful 
differences between BI 695501 and US-licensed Humira in pharmacokinetic parameters 
(final determination pending based on the ongoing clinical pharmacology review) and in 
the indication studied, rheumatoid arthritis (RA).  A demonstration that BI 695501 is 
highly similar to US-licensed Humira, notwithstanding minor differences in clinically 
inactive components (final determination pending based on the ongoing product quality 
review) together with the clinical data discussed in this review, support licensure of BI 
695501 as a biosimilar to US-licensed Humira under section 351(k) of the PHS Act.  

1.2 Risk Benefit Assessment

Brief Overview of the Clinical Program
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The following controlled studies provide the primary evidence to support the 
determination of no clinically meaningful differences between BI 699501 and US-
licensed Humira:

Study 1297.8 a single-dose, pharmacokinetic (PK) study providing a 3-way 
comparison of BI 695501, US-licensed Humira and EU-approved Humira to 
support the PK similarity of BI 695501 and US-licensed Humira. 

Study 1297.2 a comparative clinical study between BI 695501 and US-licensed 
Humira in patients with RA to support a demonstration of no clinically meaningful 
differences in terms of safety, purity, and potency. This was a randomized, 
double-blind, parallel group study conducted in 645 patients with moderate to 
severely active RA on background methotrexate (MTX) who were randomized to 
receive BI 695501 or US-licensed Humira at a dose of 40 mg every other week 
subcutaneously (SC). This study provides the comparative clinical efficacy data 
for BI 695501 in patients with rheumatoid arthritis, and safety and 
immunogenicity data for patients who underwent a single transition from US-
licensed Humira to BI 695501.

Supportive safety and immunogenicity data were provided by a single dose PK study 
(1297.1) done with the trial formulation of BI 695501 and the extension study 1297.3
that rolled over patients from study 1297.2.

Clinical Efficacy Overview and Conclusions

Study 1297.8 compared the PK, safety, tolerability, and immunogenicity of a single 40 
mg subcutaneous dose of either BI 695501, US-licensed Humira, or EU-approved 
Humira in healthy subjects. The pairwise comparisons of BI 695501, US-licensed 
Humira, and EU-approved Humira met the pre-specified acceptance criteria for PK 
similarity (90% CI for the ratio of geometric means of AUCinf, AUC0-last and Cmax, within 
the interval of 80-125%) thus establishing the PK similarity (final determination pending 
based on the ongoing clinical pharmacology review). These findings were further 
supported by similar trough concentrations for BI 695501 and US-licensed Humira in 
patients with RA in Study 1297.2.

Study 1297.2, enrolled 645 patients with RA, randomized 1:1 to receive either BI 
695501 or US-licensed Humira every other week for 24 weeks. The primary endpoint 
was a co-primary endpoint of the proportion of patients who achieved an American 
College of Rheumatology 20% (ACR20) response at Weeks 12 and at 24. Study 1297.2 
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met its primary objective of demonstrating that the proportion of patients achieving the 
ACR20 response criteria was similar between BI 695501 and US-licensed Humira at 
Week 12 (66.4% and 60.5% respectively) and at Week 24 (68.5% and 64.0%
respectively).The 90% CI of the estimate of treatment difference was contained within 
the prespecified similarity margin of -12% to 15% at Week 12 and the 95% CI for the 
estimate of treatment difference was contained within the prespecified similarity margin 
of -15% to 15% at Week 24. The Agency had previously determined the 90% CI with 
the margin of -12 to 15% at Week 12 and the 95% CI of +15% at Week 24 was 
appropriate. In addition the mean changes from baseline in the components of the ACR 
composite endpoint, and the disease activity score (DAS28), were also similar between 
the treatment arms. These results support the conclusion of similar efficacy between BI 
695501 and US-licensed Humira in the RA indication.

Clinical Safety Overview and Conclusions

The analysis of safety data from BI 695501 program indicates a safety profile similar to 
that of US-licensed Humira in the populations studied. The safety evaluation of BI 
695501 was based on the known safety profile of US-licensed Humira.2 There were no 
notable differences between BI 695501 and US-licensed Humira in treatment-emergent 
adverse events (TEAEs), serious adverse events (SAEs), adverse events leading to 
discontinuations or deaths between treatment groups. The majority of the safety and 
immunogenicity data were obtained in the rheumatoid arthritis (RA) population with the 
dosing regimen of 40 mg dosed every other week subcutaneously (SC) on background 
methotrexate (MTX). The safety database submitted for the BI 695501 is adequate to 
provide a reasonable descriptive comparison between the two products.  Evaluation and 
review of the safety data did not identify any new safety signals with the administration 
of BI 695501. The safety risks identified are within the known adverse event profile of 
US-licensed Humira. The safety data support the demonstration of no clinically 
meaningful differences between BI 695501 and US-licensed Humira in the populations
studied. Transitioning of non-treatment naïve patients (patients previously treated with 
US-licensed Humira to BI 695501), in the comparative clinical study provided adequate 
data for a descriptive comparison between groups and did not appear to result in an 
increase in immunogenicity or of clinically significant adverse reactions.

                                                           

2 FDA-Approved labeling for Humira
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Immunogenicity Overview and Conclusions

Immunogenicity was evaluated in multiple dose studies in patient with RA on
background of MTX (1297.2) and in single dose studies in a healthy subject population.  
Overall rates of anti-drug antibody (ADA) formation were similar between BI 695501, 
US-licensed Humira and EU-approved Humira in all studies. Following a single dose in 
healthy subjects in study 1297.8, some variability in the ADA development was 
identified at a very early timepoint (Day 8).  However, no differences in the incidence of 
ADA or neutralizing antibodies (nAbs) formation were observed at multiple time points 
thereafter (from Days 14 through end of testing on Day 71).  Importantly, the overall 
rates of ADA and nAb formation were similar between BI 695501 and US-licensed 
Humira in RA patients following repeat dosing in study 1297.2.  Further, no increases in 
ADA or nAb were observed in RA patients who underwent a single transition at Week 
24 from US-licensed Humira to BI 695501 for an additional 24 weeks, and overall ADAs 
and nAbs were similar to patients treated continuously for 48 weeks with either BI 
695501 or US-licensed Humira. 

Benefit Risk Assessment

The clinical pharmacology, efficacy, safety and immunogenicity data submitted to this 
351(k) BLA from the clinical development program of BI 695501, support the 
demonstration of no clinically meaningful difference between BI 695501 and US-
licensed Humira in the studied indication (final determination pending based on the 
ongoing clinical pharmacology review).

Extrapolation to Non-directly Studied Indications

Boehringer Ingelheim seeks licensure for the following indications, RA, JIA in patients 4 
years of age and older, PsA, AS, adult CD, UC, and PsO. The BI 695501 clinical 
program provides clinical efficacy and safety data from clinical studies in patients with 
RA. 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 data supporting a demonstration of biosimilarity, including 
data from clinical study(ies) performed for another condition of use. This concept is 
known as extrapolation. As described in the Guidance for Industry: “Biosimilars: 
Questions and Answers Regarding 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 
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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

To support the use of BI 695501 for the indications that were not directly studied, and 
consistent with the principles outlined in the above guidance, Boehringer Ingelheim has 
provided a scientific justification and data, including data from the clinical study in RA, to 
support a demonstration of biosimilarity between BI 695501 and US-licensed Humira in 
each of the other indications approved for US-licensed Humira for which Boehringer 
Ingelheim is seeking licensure. First, the analytical characterization supports a
demonstration that BI 695501 is highly similar to US-licensed Humira (final 
determination pending based on the ongoing product quality review).  The applicant has 
also submitted data to support the conclusion that BI 695501 and US-licensed Humira
have the same mechanisms of action for each of the requested indications, to the extent 
that the mechanisms of action are known or can reasonably be determined. Next, 
similar PK was demonstrated between BI 695501 and US-licensed Humira in a 
sensitive setting, i.e. healthy subjects (final determination pending based on the ongoing 
clinical pharmacology review).  Then, similar efficacy, safety, and immunogenicity, were 
demonstrated in a reasonably sensitive population of patients with RA.

The submitted data support a demonstration that there are no clinically meaningful 
differences between BI 695501 and US-licensed Humira based on similar clinical 
pharmacokinetics in healthy subjects (final determination pending based on the ongoing 
clinical pharmacology review), similar efficacy, safety, and immunogenicity, as 
demonstrated in the comparative clinical study in RA.

Thus, based on the totality of the data demonstrating PK similarity in healthy subjects, 
no clinically meaningful differences between BI 695501 and US-licensed Humira in 
patients with RA, and a demonstration of analytical high similarity between BI 695501 
and US-licensed Humira (final determination pending based on the ongoing product 
quality review), it is reasonable to conclude that the data support a showing of 
biosimilarity between BI 695501 and US-licensed Humira for the non-studied 
indications. Also refer to BLA 761058 Division Memos, when finalized, from the 

                                                           

3 Guidance for Industry “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/UCM44466
1.pdf
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collaborating review Divisions, Division of Dermatology and Dental Products (DDDP) 
and Division of Gastroenterology and Inborn Errors Products (DGIEP), outlining their 
conclusion that demonstration of biosimilarity to indications in dermatology and 
gastroenterology, respectively is scientifically justified.

1.3 Recommendations for Postmarket Risk Evaluation and Mitigation 
Strategies

No clinical postmarket risk evaluation and mitigation strategies are anticipated at this 

time.

1.4 Recommendations for Postmarket Requirements and Commitments

No postmarket requirements and commitments are anticipated at the time of this review. 

2 Introduction and Regulatory Background

2.1 Product Information

BI 695501 is a proposed biosimilar to US-licensed Humira (adalimumab). BI 695501 is a
recombinant human monoclonal antibody that binds specifically to TNF
biological function by the blocking the interaction with TNF-receptors TNFR1 and 
TNFR2. The analytical similarity assessment of BI 695501 with US-licensed Humira, as 
currently assessed by the Product Quality review team, supports a demonstration that 
BI 695501 is highly similar to US-licensed Humira except for minor differences in the 
clinically inactive components.

2.2 Tables of Currently Available Treatments for Proposed Indications

Available therapies may be approved for treatment of more than one condition. 
Currently approved non-biologic and biologic systemic therapies and the indications for 
which they are approved are listed in Table 1 and Table 2 respectively.

Rheumatoid Arthritis
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Many effective therapies are approved for the treatment of patients with RA including 
nonsteroidal anti-inflammatory drugs (NSAIDs) and selective COX-2 inhibitors, 
corticosteroids, disease modifying anti rheumatic drugs (DMARDs) and biologics. 
Currently approved DMARDs and biologic therapies are listed in Table 1 and Table 2,
respectively. 

Polyarticular Juvenile Idiopathic Arthritis (JIA)

Similar to RA, effective therapies for the treatment of patients with JIA include NSAIDs,
selective COX-2 inhibitors, corticosteroids, DMARDs, and biologics. Currently approved 
nonbiologic and biologic therapies for polyarticular JIA are listed in Table 1 and Table 2
below.
 
Psoriatic Arthritis

The first-line therapy for the treatment of psoriatic arthritis (PsA) is typically the off-
labeled use of small molecular immunomodulators (commonly referred to as disease 
modifying anti-rheumatic drugs [DMARDs]), e.g., methotrexate (MTX), sulfasalazine 
(SSZ), and leflunomide (LEF). Non-steroidal anti-inflammatory drugs (NSAIDs) and 
corticosteroids are also frequently used. Currently approved treatments for adult 
patients with psoriatic arthritis are listed in Table 1 and Table 2.

Ankylosing Spondylitis (AS)

Initial treatment for AS typically includes the use of NSAIDs. Sulfasalazine may be used 
off-label for management of peripheral arthritis. For persistent axial symptoms, patients 
may be treated with TNF-inhibitors or secukinumab, an IL-17 inhibitor. Currently 
approved therapies for treatment of adult patients with ankylosing spondylitis are listed 
in Table 1 and Table 2.

Plaque Psoriasis (PsO)

The available approved treatments for moderate to severe PsO include systemic small 
molecule therapies, biologics and phototherapy. While multiple topical therapies are 
available, and may be used in combination with systemic treatments, topical therapies 
are not typically used alone for patients with psoriasis of moderate to severe severity. 
Phototherapy involves exposure to UVB (including narrowband) or to UVA in
combination with the photosensitizer, Psoralen, a photochemotherapy that goes by the 
acronym PUVA. Phototherapy requires frequent office visits (e.g. three times per week) 
and carries an increased risk of squamous cell carcinoma (of the skin).The available 

Reference ID: 4128171



Clinical Review
Stefanie Freeman, M.D.
351 (k) BLA 761058
BI 695501, proposed biosimilar to US-licensed Humira
 

14 

approved systemic therapy for moderate to severe PsO are listed below in Table 1 and 
Table 2.

Table 1: US-licensed Non-Biologic DMARDs by Indication

Product Name (Trade 
Name)
[Applicant] {year}

Mechanism of Action

Approved Indications

RA PsA AS pJIA PsO Other

Sulfasalazine 
(AZULFIDINE){1950}

Anti-inflammatory 
and/or

immunomodulator
X X UC

Methotrexate sodium
(METHOTREXATE 
SODIUM)
[Multiple] {1953}

Folate anti-metabolite X X X Oncology 
indications

Hydroxychloroquine 
(PLAQUENIL)
[Sanofi-Aventis]{1955}

Unknown X SLE, 
Malaria

Prednisone
[Multiple 
sponsors]{1955}

Anti-inflammatory and 
other

unspecified 
mechanisms

X Multiple

Azathioprine (IMURAN)
[Prometheus 
Labs]{1968}

Anti-metabolite X Renal 
transplant

Penicillamine 
(CUPRIMINE)
[Aton]{1970}

Unknown X
Wilson’s 
Disease, 
cystinuria

Auranofin (RIDAURA)
[Prometheus 
Labs]{1985}

Unknown X

Cyclosporine (NEORAL)
(SANDIMMUNE)
[Novartis]{1990, 1995}

T-cell inhibitor X X
Organ

rejection,
KCS

Acitretin (SORIATANE)
(Stiefel){1996} Retinoid X

Leflunomide (ARAVA)
[Sanofi-Aventis]{1998} Anti-metabolite X

Tofacitinib (XELJANZ)
[Pfizer] (2012) JAK kinase inhibitor X

Apremilast (Otezla)
[Celgene] {2014} PDE4 inhibitor X X

*Year = Year of first 
approval

UC=Ulcerative Colitis, CD=Crohn’s Disease, SLE=Systemic Lupus Erythematosis,
KCS=Keratoconjunctivitis sicca
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Table 2: US-Licensed Biologic DMARDs by Indication

Product Name (Trade 
Name)

[Applicant] {year}
Mechanism of 

Action
Approved Indications

RA PsA AS pJIA PsO Other

Etanercept (ENBREL)
[Immunex/Amgen] {1998}

Fusion protein 
consisting of

TNF-R and human 
IgG1 Fc

TNF inhibitor

X X X X X

Infliximab (REMICADE)
[Centocor] {1999}

Chimeric IgG1 k 
mAb

TNF inhibitor
X X X X

CD, UC,
Pediatric
CD/UC

Anakinra (KINERET)
[Amgen] {2001}

Recombinant 
polypeptide

IL-1 receptor 
antagonist

X NOMID

Adalimumab (HUMIRA)
[Abbott] {2002}

Human IgG1 k mAb
TNF inhibitor X X X X X

CD, UC,
Pediatric
CD, HS,
Uveitis

Abatacept (ORENCIA)
[Bristol Myers Squibb] 
{2005}

Fusion protein 
consisting of

CTLA-4 and human 
IGg1 Fc

T cell activation 
inhibitor

X X

Rituximab (RITUXAN)
[Genentech and Biogen] 
{2006}

Chimeric 
murine/human IgG1

k mAb
Anti CD20, B cell 

depletor

X
GPA, 
MPA,

NHL, CLL

Golimumab (SIMPONI)
[Centocor] {2009}

Humanized IgG1 k 
mAb

TNF inhibitor
X X X UC

Certolizumab Pegol 
(CIMZIA)
[UCB Inc] {2009}

Humanized Fab 
fragment

TNF inhibitor
X X X CD

Ustekinumab 
(STELARA)
[Centocor Ortho Biotech] 
{2009}

Humanized IgG1 k 
mAb

IL-12, IL-23 
antagonist

X X

Tocilizumab (ACTEMRA)
[Genentech/Roche] 
{2010}

Humanized IgG1 k 
mAb

IL-6 receptor 
inhibitor

X X SJIA

Golimumab (SIMPONI 
ARIA)
[Janssen Biotech] {2013}

Humanized IgG1 
mAb

TNF inhibitor
X

Secukinumab (Cosentyx)
[Novartis] {2015}

Humanized IgG1 
mAb

IL-17 inhibitor
X X X

Year = Year of first 
approval

CD=Crohn’s Disease, UC=Ulcerative Colitis, NOMID=Neonatal Onset Multisystem 
Inflammatory Disease, GPA=Granulomatosis with Polyangiitis, MPA=Microscopic 
Polyangiitis, NHL=Non-Hodgkin’s Lymphoma, CLL=Chronic Lymphocytic Leukemia, 
SJIA= Systemic Juvenile Idiopathic Arthritis, HS=Hidradenitis Suppurativa
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Additionally four biosimilars TNF inhibitors were approved.

Table 3: US-Licensed Biosimilar Approvals

Product Name (Trade Name) Mechanism of Action
Infliximab-dyyb (Inflectra) biosimilar to Infliximab TNF inhibitor
Etanercept-szzs (Erelzi) biosimilar to Enbrel TNF inhibitor
Adalimumab-atto (Amjevita) biosimilar to Humira TNF inhibitor
Infliximab-abda (Renflexis) biosimilar to Remicade TNF inhibitor

2.3 Availability of Proposed Active Ingredient in the United States

BI 695501 is not currently marketed in the United States.

2.4 Important Safety Issues With Consideration to Related Drugs

The safety program for BI 695501 was designed based on the well-characterized safety 
profile of US-licensed Humira. 4 Potential risks b inhibitors)
and of the drug substance (foreign protein) were considered. Potential risks associated 
with immunomodulating biologic therapies may include infections, cardiovascular safety, 
malignancies and autoimmune disorders. Potential risks of a foreign protein may include 
administration or immune reactions, such as hypersensitivity, injection site reactions 
and immunogenicity. 

2.5 Summary of Presubmission Regulatory Activity Related to Submission

BI 695501 was developed globally with regulatory input from the FDA, and European 
Medicines Agency. The major clinical regulatory activity with the FDA was as follows:

April 28, 2011
o Pre-IND meeting (Type B) to discuss PK study to establish PK similarity

July 1, 2013
o BPD Type 3 meeting to review study 1297.1 and design of study 1297.2 

the comparative clinical study
July 29, 2014 

                                                           

4 FDA-approved Humira labeling 
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o BPD Type 3 meeting to discuss data to be submitted from PK similarity 
study

March 10, 2015
o BPD Type 2 meeting to review study 1297.8, extrapolation

 statistical aspects of study 1297.2, and pediatric study plans
o iPSP submitted February 2016

December 15, 2015
o BPD Type 2 meeting to discuss similarity data and quality attributes.

June 15, 2016
o BPD Type 4 to discuss the structure, format and content of a proposed 

BLA 

2.6 Other Relevant Background Information

None.

3 Ethics and Good Clinical Practices

3.1 Submission Quality and Integrity

In general, the data quality and integrity of the studies were good. The amount of 
missing data did not impact the overall conclusions on safety and efficacy. The BLA 
submission was in electronic common technical document (eCTD) format and was 
adequately organized.

OSI Inspections

The Office of Scientific Investigations (OSI) was consulted to conduct routine
applicant/monitor inspection for two clinical sites that contributed to the data for Study 
1279.2 (one in Poland and one in Bulgaria) as well as the applicant. A single 
comparative clinical study (1297.2) was conducted to support a determination of no 
clinically meaningful differences, and provides the foundation for extrapolation to all 
indications sought. The OSI inspection of the sponsor did identify regulatory deficiencies 
which were not critical in nature. The OSI inspections of the clinical sites concluded that 
the study data derived from these two high enrolling sites was considered reliable in 
support of the requested indication. 
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3.2 Compliance with Good Clinical Practices

The applicant certified that all studies were conducted by Good Clinical Practice as 
described in International Conference on Harmonization (ICH) Guideline E6 and in 
accordance with the ethical principles outlined in the Declaration of Helsinki. The 
studies were conducted in compliance with the protocols. Informed consent, protocol, 
amendments, and administrative letters form for each study received Institutional 
Review Board/Independent Ethics Committee approval prior to implementation. The 
investigators conducted all aspects of these studies in accordance with applicable 
national, state, and local laws of the pertinent regulatory authorities. Written informed 
consent was obtained prior to the subject entering the studies (before initiation of 
protocol-specified procedures). The investigators explained the nature, purpose, and 
risks of the study to each subject. Each subject was informed that he/she could 
withdraw from the study at any time and for any reason. Each subject was given 
sufficient time to consider the implications of the study before deciding whether to 
participate. Subjects who chose to participate signed an informed consent document.

3.3 Financial Disclosures

The applicant has adequately disclosed financial arrangements with clinical 
investigators as recommended in the FDA guidance for industry on Financial Disclosure 
by Clinical Investigators. The applicant submitted FDA Form 3454 certifying 
investigators and their spouses/dependents were in compliance with 21 CFR part 54. 
No potentially conflicting financial interests were identified.  

In accordance with 21 CFR part 54 Financial Disclosures by Clinical Investigators, 
Boehringer Ingelheim requested statements of financial interests from a total of 919 
principal investigators and sub-investigators for the following studies:

1297.1
1297.2
1297.8

Following an additional information request the applicant provided clarification of 
financial disclosure information. A total of 913 financial disclosures forms from the 
investigators who participated in these trials were received.  A certification of due 
diligence for 6 principal investigators and sub-investigators was available for those that 
did not provide financial disclosure information. No principal or sub-investigators 
reported disclosable financial interests. Of the 6 investigators with certification of due 
diligence, one was in study 1297.2, one was in study 1297.1 and 4 were in study 
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1297.8. The Sponsor provided the reasons the financial disclosure forms was not 
obtained for the 6 primary investigators and sub-investigators leading to the certification 
of due diligence.

4 Significant Efficacy/Safety Issues Related to Other Review 
Disciplines

4.1 Chemistry Manufacturing and Controls

The product quality review is ongoing at the time of this clinical review.  However, the 
preliminary assessment from the review team is that in aggregate, the analytical data 
(i.e., the extensive structural characterization, functional data in support of effector 
function, binding to membrane-bound TNF- activation of regulatory macrophages) 
support a demonstration that BI 695501 is highly similar to US-licensed Humira. For a 
detailed review and analysis of the CMC data, refer to the review by the product quality 
review team.

4.2 Clinical Microbiology

The Office of Pharmaceutical Quality, microbiology quality review team has identified 
deficiencies which have not been resolved at the time of this review. However, these 
deficiencies are not likely to impact the conclusions from this clinical review. 

4.3 Preclinical Pharmacology/Toxicology 

The assessment from the review team is that the animal studies demonstrated similarity 
of BI to EU-approved Humira, in terms of the nonclinical pharmacokinetics and toxicity 
profiles.  Of note, to support the relevance of the data generated using EU-approved 
Humira used in the non-clinical program, the applicant has provided both analytical and 
PK data to support the scientific bridge between BI 695501, US-licensed Humira, and 
EU-approved Humira. 

4.4 Clinical Pharmacology

The clinical pharmacology program of BI 695501 was designed to evaluate the 
pharmacokinetic (PK) similarity between BI 695501, US-licensed Humira, and EU-
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approved Humira. The clinical development program consisted of two randomized 
parallel group studies (1297.1 and 1297.8) to evaluate the PK similarity between BI 
695501, US-licensed Humira and EU-approved Humira. PK parameters were also 
assessed in the comparative clinical study 1297.2.

Study 1297.1 was conducted with the trial formulation of the BI 695501 and was 
designed as a randomized open-label, parallel group, 3-arm PK bridging study between 
BI 695501, US-licensed Humira and EU-approved Humira. Study 1297.1, conducted 
with the trial formulation, did not demonstrate 3-way similarity between BI 695501, US-
licensed Humira, and EU-approved Humira on all the prespecified PK parameters 
(AUCinf, AUC0-tz and Cmax).

Study 1297.8 was conducted with the commercial to-be-marketed formulation of BI 
695501 and provided the primary support for the PK similarity between BI 695501, US-
licensed Humira, and EU-approved Humira. The study was designed as a randomized, 
double blind, parallel group, 3-arm PK bridging study, conducted with a single 40 mg 
subcutaneous (SC) dose of BI 695501, US-licensed Humira or EU-approved Humira in 
healthy volunteers. In study 1297.8 the primary endpoints were Cmax, AUC 0-tz, and
AUCinf. In this study, the comparisons of BI 695501, US-licensed Humira, and EU-
approved Humira met the prespecified acceptance criteria for PK similarity (90% CI for 
the ratios of geometric mean of AUCinf, AUC0-tx and Cmax within the interval of 80%-
125%), thus supporting the conclusion that BI 695501, US-licensed Humira and EU-
approved Humira are similar in regard to PK (final determination pending based on the 
ongoing clinical pharmacology review).

In addition, similar trough concentrations were demonstrated for BI 695501 and US-
licensed Humira in patients with RA in study 1297.2 

Overall, the submitted clinical pharmacology studies support the demonstration of PK 
similarity between BI 696601 and US-licensed Humira (final determination pending 
based on the ongoing clinical pharmacology review).

Refer to the clinical-pharmacology review, when finalized, for a detailed analysis of the 
pharmacokinetic and pharmacodynamics aspects related to this application.
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5 Sources of Clinical Data

Key clinical studies for the development program of BI 695501 are summarized in Table 
4.

5.1 Tables of Studies/Clinical Trials

Table 4. Key Designs Features of the Core Clinical Studies 

Study ID Patient 
population

Design/Objectives Dose 
Duration

Sample size 
Randomization

Treatment 
arms

PK Similarity Study
1297.8 Healthy 

Volunteers
R, DB, 3-arm, PG, 
3-way PK bridging 

40 mg SC
Single dose

N=324
1:1:1

BI 695501 
PFS (CF)
US-Humira1

EU-Humira2

PK study (Supportive for safety and efficacy)
1297.1 Healthy 

Volunteers
R, OL, PG, 3-arm 
PK bridging study

40 mg SC
Single dose

N=193
1:1:1

BI 695501 
PFS (TF)
US-Humira1

EU-Humira2

Comparative Clinical Study
1297.2 RA R, DB, PG 

Comparative 
Clinical Study

40 mg SC,
every 2
weeks,
48 Weeks

N=645
1:1

BI 695501 
PFS (CF)
US-Humira1

Extension Study
1297.3 RA OL extension of 

1297.2
48 weeks ongoing BI 695501

1 US-licensed Humira, 2 EU- approved Humira 
CF-commercial formulation, TF-trial formulation, , RA- Rheumatoid arthritis, R- Randomized, DB-Double blind, PG-
Parallel-group, PK-Pharmacokinetics, SD-Single dose, OL-Open-label, SC- subcutaneous

5.2 Review Strategy

The clinical development program for BI 695501 consists of two controlled clinical 
pharmacology studies to support the similarity of BI 695501 with EU approved Humira 
and US-licensed Humira, and one comparative clinical study in patients with moderate 
to severe RA. The clinical pharmacology study 1297.1, used a trial formulation of BI
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695501, thus this study was reviewed for completeness and supportive safety and 
immunogenicity assessments. All other clinical studies used the commercial formulation 
of BI 695501 which was evaluated in the 3-way PK study 1297.8. 

The following two controlled clinical studies provide the primary evidence to support the 
demonstration of no clinically meaningful differences between BI 695501 and US-
licensed Humira:

Study 1297.8 a single-dose, 3-way study in healthy volunteers providing PK data 
to support similarity and provide the scientific bridging between BI 695501, US-
licensed Humira and EU-approved Humira.

Study 1297.2 the comparative clinical study that provides the comparative clinical 
efficacy and safety data for BI 695501 in rheumatoid arthritis.

Assessments of comparative clinical efficacy to support the demonstration of no 
clinically meaningful difference between BI 695501 and US-licensed Humira are 
provided in the comparative clinical study 1297.2 that enrolled patients with RA. The 
study also provides safety and immunogenicity data for patients who transitioned from 
US-licensed Humira to BI 695501.

Study 1297.1 which used the trial formulation did not meet criteria to show PK similarity, 
but provided further supportive data regarding clinical safety and immunogenicity of BI
695501. 

The efficacy analysis presented in this review will concentrate on the results of the 
multiple repeat dose study 1297.2 in RA and describe the results from the single dose 
1297.8 in healthy subjects. Detailed review of study 1297.8 can be found in the reviews 
of clinical pharmacology.  Endpoints used in the comparative clinical study 1297.2 are 
validated endpoints used in the approval of other drugs in RA and represent clinically 
meaningful endpoints. 

The safety analysis included in this review includes data from all three controlled clinical 
studies and represents the Agency’s primary safety analysis. 

Studies 1297.2 and 1297.8 were conducted based on discussions with FDA. In general, 
the overall clinical program is adequate to provide the evidence to support the 
demonstration of no clinically meaningful differences in the studied indication of RA.
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5.3 Discussion of Individual Studies

Study 1297.1 PK Similarity Study 

Title: Pharmacokinetics and safety of BI 695501 in healthy subjects: a randomized,
open-label, single-dose, parallel-arm, active comparator clinical Phase I study

Study Objectives: The primary objective of the study was to investigate the 
pharmacokinetics (PK), safety, and tolerability of BI 695501 and to establish the PK 
similarity of BI 695501 to US-licensed and EU-approved Humira.

Study Design: The study was designed as an open-label, randomized, parallel-arm, 
single dose, active comparator trial. It consisted of 3 parallel arms receiving a single SC 
dose of 40mg/0.8 mL: BI 695501, US-licensed Humira, or EU-approved Humira.

Patient Population: The study was designed to enroll approximately 180 healthy male 
subjects

Major Inclusion Criteria

o Healthy male subjects based upon a complete medical history, including 
physical examination, vital signs (BP and PR), 12-lead ECG, and clinical 
laboratory tests 

o Aged 18 to 55 years

o

Major Exclusion Criteria

o Any clinically relevant abnormal finding of the medical examination 
(including BP, PR, and ECG) deviating from normal and of clinical 
relevance or any evidence of a clinically relevant previous or concomitant 
disease as judged by the investigator including gastrointestinal, hepatic, 
renal, respiratory, cardiovascular, metabolic, immunological, hormonal 
disorders, or diseases of the central nervous system (such as epilepsy), 
psychiatric disorders, or neurological disorders

o History of relevant orthostatic hypotension, fainting spells, or blackouts.

o Chronic or relevant acute infections. A negative result for HIV, Hepatitis B, 
and Hepatitis C testing is required for participation
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o History of relevant allergy/hypersensitivity (including allergy to drug or its 
excipients)

o Intake of prescribed or over-the-counter drugs with a long half-life (>24 h) 
within at least 1 month or less than 5 half-lives of the respective drug prior 
to administration or during the trial

o Use of drugs which might reasonably influence the results of the trial 
based on the knowledge at the time of clinical trial protocol (CTP) 
preparation within 10 days prior to administration of study medication or 
during the trial

o Participation in another trial with study medication within 2 months prior to
administration of study medication or during the trial

o Smoker (>10 cigarettes or >3 cigars or >3 pipes/day)

o Alcohol abuse (average more than 30 g/day )

o Current drug abuse

o Vigorous exercise 72 h prior to dosing. Unwilling to avoid vigorous 
exercise for 7 days post dosing. Contact sport was to be avoided during 
the entire study.

o A marked baseline prolongation of QT/QTc interval 

o A history of additional risk factors for torsades des points (TdP) (e.g., 
heart failure, hypokalaemia, or family history of Long QT Syndrome)

o Known HIV infection, Acquired Immunodeficiency Syndrome (AIDS), other
clinically significant immunological disorders, or auto-immune disorders, 
(e.g., RA, lupus erythematosus, scleroderma, etc.)

o Subjects who had received a live vaccine within 12 weeks prior to 
enrolling in the study

o Positive findings in tuberculosis (IGRA) test

Concomitant therapy: No concomitant therapy was allowed except in treatment for an 
AE.

Statistical Analysis Plan:  
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Primary endpoints: Similarity was determined on the basis of the following PK 
parameters:

• AUC0- AUC0-tz (area under the concentration-time curve of the analyte in plasma 
over the time interval from 0 to the time of the last quantifiable data point) and Cmax.

Secondary Endpoints:  The following secondary PK parameters included t1/2, and CL/F 
(apparent clearance of the analyte in the plasma after extravascular administration). 
Other further endpoints included safety and tolerability parameters:

o Adverse events (AEs)

o Vital signs (blood pressure [BP], pulse rate [PR], and aural or oral body 
temperature)

o Tuberculosis (IGRA) test

o 12-lead ECG

o Clinical laboratory tests (hematology, clinical chemistry, and urinalysis)

o Assessment of local tolerability by investigator

Descriptive statistics for safety and PK parameters were calculated. The statistical 
method for the analysis of PK similarity was an analysis of variance (ANOVA) on the 
logarithmic scale, 'treatment', and 'age' were considered as fixed effects. The primary 
PK endpoints were also analyzed in subgroups defined by weight group by applying 
separate ANOVA models. Based on the residual error from the ANOVA, two-sided 90% 
confidence intervals (CIs) for the intra-subject ratio (as estimated by the geometric 
mean of the individual ratios) were calculated. These CIs were then compared with the 
standard acceptance range of 80 to 125% to include similarity. A claim of 
bioequivalence was made if the 90% CIs of the geometric means of the ratios of AUC0-

C0-tz, and Cmax were contained in the acceptance range of 80 to 125% for all 
test/reference comparisons.

Protocol Amendments:   Cmax was redefined as primary endpoint by Clinical trial 
protocol (CTP) Amendment 1, dated 01 March 2012 per recommendation of the 
Agency. Minor amendments were made to the protocol which did not affect safety or 
efficacy results.

Study conduct:  The study was conducted between January 10, 2012 and July 4, 2012 
at two sites in one country (New Zealand). 
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The trial enrolled 193 healthy male subjects with 67 subjects receiving a single dose of 
BI 695501, 62 subjects receiving US-licensed Humira and 64 receiving EU-approved 
Humira.

A total of 193 subjects received the single dose of BI 695501, US-licensed Humira or 
EU-approved Humira and 185 subjects completed the trial. No protocol violations led to 
exclusion of subjects from the analysis. Two subjects in the BI 695501 group 
discontinued the trial due reasons of consent withdrawn and other reasons, 1 subject in 
the US-licensed Humira group discontinued the trial due to consent withdrawn and 5 
subjects in the EU-approved Humira group discontinued the trial (1 subject was to lost 
to follow-up and 4 subjects withdrew consent).

Study 1297.8 PK Similarity Study

Title: Pharmacokinenetics and safety of BI 695501 in healthy subjects: a randomized, 
double-blind, single-dose, parallel-arm, active-comparator clinical Phase 1 study.

Study Objectives: The primary objective of the study was to establish pharmacokinetic 
(PK) similarity of BI 695501 to US-licensed Humira and EU-approved Humira. The 
secondary objectives were to evaluate the safety and tolerability and other PK 
parameters of BI695501.

Study Design: The study was designed as a randomized, double blind, three-arm, 
parallel group study following a single 40 mg/0.8 mL SC injection via PFS to compare 
the PK, safety, tolerability, and immunogenicity of BI 695501, US-licensed Humira and 
EU-approved Humira in healthy subjects randomized to the 3 treatment arms in 1:1:1 
ratio.

Patient Population: Approximately 324 healthy male subjects were planned to be 
enrolled.

Major inclusion and exclusion criteria were as follows:

Major Inclusion Criteria

o Male subjects aged >18 to <55 years

o Body Mass index (BMI) between >18.5 to <29.9 kg/m2
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o Healthy based on complete medical history, including physical 
examination, vital signs (blood pressure and pulse rate), 12-lead ECG and 
clinical laboratory tests.

Major Exclusion Criteria

o Any clinically relevant abnormal finding of the medical examination 
(including blood pressure, pulse rate, and ECG) deviating from normal and 
of clinical relevance.

o Any evidence of a clinically relevant previous or concomitant disease, as 
judged by the investigator, including gastrointestinal, hepatic, renal, 
respiratory, cardiovascular, metabolic, immunological, hormonal disorders, 
disease of the central nervous system, psychiatric disorders, or 
neurological disorders.

o History of relevant orthostatic hypotension, fainting spells, or blackouts

o Chronic or relevant acute infections. A negative result for the human 
immunodeficiency virus (HIV), hepatitis B, and hepatitis C was required for 
participation.

o Intake of prescribed or over-the-counter drugs with a long half-life (>24 
hours) within at least one month or at least five half-lives of the respective 
drug (whichever was longer) prior to trial medication administration or 
during the trial.

o Previous exposure to a biologic drug.

o Any out-of-range laboratory values considered clinically significant by the 
investigator; subjects with creatine kinase (CK) values three times the 
upper limit of normal (ULN) at Day -1 were excluded from participation in 
the trial.

o Subjects with a known HIV infection, acquired immunodeficiency 
syndrome, other clinically significant immunological disorders, or 
autoimmune disorders, (e.g., RA, lupus erythematosus, scleroderma).

o Subjects who had received a live or attenuated vaccine within 12 weeks 
prior to enrolling in the trial.

o Positive finding in the interferon-gamma release assay test (IGRA-T). In 
cases where at the screening visit, the IGRA-T result was indeterminate, a 

Reference ID: 4128171



Clinical Review
Stefanie Freeman, M.D.
351 (k) BLA 761058
BI 695501, proposed biosimilar to US-licensed Humira
 

28 

purified protein derivative (PPD) skin test was performed, provided that 
the screening period timeframe was maintained. If not, the subject was not 
to be enrolled in the trial.

Concomitant medications/prohibited and restricted treatments: No concomitant 
therapies except those used to treat an AE. All prescribed or over –the-counter drugs 
with a half –life >24 hours, and live or attenuated vaccines.

Statistical Analysis Plan:
Primary Endpoints: The primary PK endpoints evaluated in the study included AUC0-inf,
AUC0-tz (0- last measurable concentration) and maximum observed plasma 
concentration Cmax.

Secondary Endpoints: The secondary endpoint evaluation for PK included 
measurements of AUC from time 0 to several different time-periods (hours 168, 312, 
480, 648, and 1032).

The primary assessment of PK similarity of BI 695501 versus US-licensed Humira and 
EU-approved Humira was assessed using the analysis of covariance model on the log-
transformed primary PK parameters with treatment and site as fixed effects, and age 
and body weight as continuous covariates. The 90% two-sided confidence interval for 
the ratios of the geometric means for BI 695501 versus US- licensed Humira and EU-
approved Humira would be calculated and compared to the boundaries 80.00% -
125.00%.

Safety analyses included all subjects who received the single dose of trial medicine. All 
AEs recorded during the study were coded by system organ class (SOC) and preferred 
term (PT) using the Medical Dictionary for Regulatory Activities (MedDRA), Version 
17.1, and presented by subject in the data listings.  

All events with onset after the first administration of the trial medication up to a period of 
70 days after the last administration of the trial medication were assigned to the 
treatment phase for evaluation and defined as a treatment–emergent AE (TEAE).

Laboratory measurements performed after the first administration of trial medication up 
to a period of 70 days after the last administration of the trial medication were assigned 
to the treatment phase for evaluation. 

Immunogenicity analysis was performed based on the safety analysis set. Subject 
listings were presented for anti-drug antibodies (ADA) and neutralizing drug anti-bodies 
(nAb) data. Frequency counts and percentages of the number of positive ADA samples 
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were summarized by treatment and overall by scheduled assessments. Antibody titer 
was summarized by treatment using descriptive statistics by scheduled assessment and 
overall for ADA positive subjects only. Frequency counts and percentages of the 
number of nAb responses were summarized by treatment and overall by scheduled 
assessments.

Protocol Amendments: Minor protocol amendments were made which did not affect the
safety or efficacy results. 

Study Conduct: The study was conducted between February 4, 2014 and June 20, 2014 
at 3 sites in 2 countries (New Zealand, and Belgium). A total of 324 subjects 
(randomized 1:1:1) received treatment and 320 completed the study. Four subjects 
discontinued the study (2 in BI 695501, 1 each in US and EU-Humira). In the BI 695501 
arm both subjects discontinued the trial due to the reason of withdrew consent. No 
subjects were withdrawn from the trial or excluded from the analysis sets due to minor 
or major protocol deviations. 

Overall, the baseline demographics were similar between treatment arms. The average 
patient age was 31 years, all were male, and 80.2% were white.

Study 1297.2 Comparative Clinical Study in Rheumatoid Arthritis (RA)

Title: Efficacy, safety, and immunogenicity of BI 695501 versus adalimumab in patients 
with active rheumatoid arthritis: a randomized, double-blind, parallel arm, multiple dose, 
multicenter, active comparator trial. 

Primary Objective: The primary objective of the study was to establish an equivalence in 
efficacy between BI 695501 and US-licensed Humira in patients with active RA with 
stable MTX background based on a statistical comparison of the proportion of patients 
meeting American College of Rheumatology 20% (ACR20) response rate at Week 12 
and ACR20 response rate at Week 24 between BI 695501 and US-licensed Humira.

Secondary Objective: The secondary objectives of the trial were to compare the 
efficacy, safety, and immunogenicity of BI 695501 and US-licensed Humira in patients 
with active RA including those undergoing the transition from US-licensed Humira to 
BI695501 after 24-weeks.

Study Design: The study was designed as a randomized, double-blind, active 
comparator-controlled, 48-week study in patients with moderate to severe RA who were
also receiving a stable dose of MTX. Subjects were randomized 1:1 to receive BI 
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695501 or US-licensed Humira, 40 mg SC injection every 2 weeks for 24 weeks. After 
week 24, subjects either continued on BI695501 or if dosed with Humira were re-
randomized 1:1 to remain on US-licensed Humira or to transition to BI 695501. All 
subject were dummy-re-randomized at week 24 to maintain the study blind.

The trial was designed to last for 58 weeks with a screening period of a maximum of 28 
days, a pre-randomization phase of a maximum of 10 days, and a 48 week treatment 
period. Patients who discontinued the trial medication early were to be followed until 
week 48 for efficacy. All patients who completed the trial (and who did not enter the 
open-label extension) were to return for a follow-up visit at Week 58. The study design 
is illustrated in figure 1.

Patient Population: The study planned to enroll approximately 650 patients with 
moderate to severely active RA who were receiving treatment with methotrexate (MTX).

Figure 1. Study design for 1297.2

Source:Study protocol 1297.2 

Major inclusion and exclusion criteria are as follows:

Major Inclusion Criteria
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o Male or female participants, between 18 and 80 years of age, with a 
diagnosis of moderately to severely active RA for at least six months as 
defined by at least six swollen joints (66 joint count) and at least six tender 
joints (68 joint count) at Screening and Baseline (Day 1), and either an 
ESR of > 28 mm/hour OR a C-reactive protein (CRP) level > 1.0 mg/dL 
(normal: < 0.4 mg/dL) at Screening. Patients must also have been 
receiving MTX therapy.

o Current treatment for RA on an outpatient basis:

Must be receiving and tolerating oral or parenteral MTX therapy at 
a dose of 15 to 25 mg per week (dose may have been as low as 10 
mg per week if the patient was unable to tolerate a higher dose) for 
at least 12 weeks immediately prior to Day 1. The dose and 
administration route had to remain stable for at least four weeks 
prior to Day 1 until Week 24. After Week 24, the administration 
route could have been changed at the Investigator’s discretion. 
Patients receiving a lower dose of MTX (10 to 14 mg/week) should 
have been doing so as a result of a documented history of 
intolerance to higher doses of MTX.

DMARD use was restricted.  

If receiving current treatment with oral corticosteroids (other than 
intra-articular or parenteral), the dose must not have exceeded 10 
mg/day prednisolone or equivalent. During the 4 weeks prior to 
Baseline (Day 1), the dose had to remain stable.

Any concomitant non-steroidal anti-inflammatory drugs (NSAIDs) 
had to be stable for at least two weeks prior to Day 1.

Patients may be taking oral hydroxychloroquine provided that the 
dose was not greater than 400 mg/day or chloroquine provided that 
the dose was not greater than 250 mg/day. These doses must have 
been stable for a minimum of 12 weeks prior to Day 1. The 
hydroxychloroquine or chloroquine treatment had to be continued at 
a stable dose with the same formulation until the end of the trial.

o For participants of reproductive potential (males and females), a reliable 
means of contraception had to be used throughout trial participation. All 
patients (males and females of child-bearing potential) also had to agree 
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to use an acceptable method of contraception for 6 months following 
completion or discontinuation from the trial drug.

Major Exclusion Criteria

o ACR functional Class IV or wheelchair/bed-bound

o Primary or secondary immunodeficiency (history of, or currently active), 
including known history of HIV infection, or a positive test at Screening.

o History of TB, latent TB, or positive purified protein derivative (PPD) test or 
interferon gamma-releasing assay (IGRA) .

o Known clinically significant coronary artery disease or significant cardiac 
arrhythmias or severe congestive heart failure (New York Heart 
Association Classes III or IV), or interstitial lung disease observed on 
chest X-ray.

o
prior treatment with 1 biologic agent > four months prior to screening may 
have participated in the trial

o Previous treatment with adalimumab or adalimumab biosimilar

o Current treatment or previous treatment with leflunomide within eight 
weeks (56 days) prior to Day 1.

o History of cancer including solid tumors, hematologic malignancies, and 
carcinoma in situ (except participants with previous resected and cured 
basal or squamous cell carcinoma, treated cervical dysplasia, or treated in 
situ Grade I cervical cancer within 5 years prior to the Screening visit).

o Evidence of positive serology for HBV or HCV

o A significant disease other than RA and/or a significant uncontrolled 
disease

o History of, or current, inflammatory joint disease other than RA (e.g. gout, 
reactive arthritis, psoriatic arthritis, seronegative spondyloarthropathy, and 
Lyme disease) or other systemic autoimmune disorder (e.g. systemic 
lupus erythematosus, inflammatory bowel disease, pulmonary fibrosis, or 
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Felty’s syndrome, scleroderma, inflammatory myopathy, mixed connective 
tissue disease, or any overlap syndrome). Secondary Sjögren’s syndrome 
or secondary limited cutaneous vasculitis with RA was permitted.

o Diagnosis of juvenile idiopathic arthritis, also known as juvenile RA, and/or 
RA before 16 years of age.

o Known active infection of any kind (excluding fungal infections of nail 
beds), or any major episode of infection requiring hospitalization or 
treatment with intravenous anti-infectives within four weeks of the 
Screening visit or completion of oral anti-infectives within 2 weeks of the 
Screening visit.

o History of deep space/tissue infection (e.g. fasciitis, abscess, 
osteomyelitis, native or prosthetic joint infection) within 52 weeks of the 
Screening visit.

o History of serious infection or opportunistic infection in the last two years 
(to screen for a chest infection, a chest X-ray was to be performed at 
Screening if one was not performed within 12 weeks of the Screening 
visit).

o Treatment with intravenous, intramuscular, intra-articular, and parenteral 
corticosteroids within six weeks prior to Day 1 or throughout the trial.

o Treatment with intravenous Gamma Globulin or the Prosorba® Column 
within six months of the Screening visit.

o Aspartate aminotransferase (AST) or alanine aminotransferase (ALT) > 
1.5 x ULN.

o Hemoglobin < 8.0 g/dL.

o

o

o Creatinine clearance < 60 mL/min.

Concomitant medication and doses include:
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o Methotrexate at doses of 15-25 mg weekly, oral dose or parenteral (doses may 
be as low as 10 mg if patients were unable to tolerate a higher dose. After week 
24 the dose of MTX can be changed at the investigator’s discretion.

o Folic acid >5 mg weekly, or >1 mg folinic acid during the trial

The following concomitant medications were allowed if the patient had been 
admistered a stable dose:

o If receiving treatment with oral corticosteroids the dose must be stable for 
at least 4 weeks prior to screening up to a maximum equivalent dose of 10 
mg prednisolone

o NSAIDs must be stable for at least 2 weeks prior to Day 1 and be 
maintained on the same dose throughout the trial participation

o Hydroxychloroquine if dose is not > than 400 mg/day or chloroquine if the 
dose is not >250 mg/day. The dose must remain stable from 12 weeks 
prior to Day 1 and throughout the entire trial period

Endpoints/Outcome Measures: The co-primary study endpoint was the proportion of 
the patients achieving an ACR20 response at Week 12 and the proportion of patients 
meeting the ACR20 response criteria at Week 24. A patient was defined as a responder 
according to the ACR 20 criteria if the following occurred: 

% improvement in the swollen joint count (66 joints)

% improvement in the tender joint count (68 joints)

% improvement in at least three of the following assessments:

o Patient’s assessment of pain

o Patient’s global assessment of disease activity 

o Physician’s global assessment of disease activity

o Patient’s assessment of physical function, as measured by the HAQ-DI

o Acute phase reactant (CRP).

The pre-defined confidence intervals (CI) were 90% CI for ACR20 Week 12 and a 95% 
CI for ACR20 Week 24. To conclude equivalence, both null hypotheses needed to be 
rejected, which meant that:
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the 90% CI for ACR20 at Week 12 had to be entirely contained in the predefined
equivalence regions [-12%, 15%] and

the 95% CI for ACR20 at Week 24 had to be entirely contained in the predefined
equivalence regions [-15%, 15%]

The primary analysis was to be performed approximately 32 weeks after all patients had
been randomized. The primary analysis of the observed difference in ACR20 response 
rates after 12 and 24 weeks of treatment was to be based on a logistic regression
model. Non-responder imputation (NRI) and multiple imputations were to be used to 
handle incomplete or missing data.

Secondary efficacy endpoints were the change from baseline in Disease Activity Score 
28 (DAS28) (ESR) at Week 12 and at Week 24. The DAS28-ESR/CRP score is a 
composite score derived from the examination of 28 joints, the General Health 
component of the DAS questionnaire, and the blood inflammation marker ESR or CRP. 

All efficacy endpoints were analyzed separately at each specified time-point. 

Further efficacy endpoints were:

Proportion of patients meeting ACR20 response criteria at Week 48

Proportion of patients meeting ACR50 response criteria at Weeks 12, 24, and 48

Proportion of patients meeting ACR70 response criteria at Weeks 12, 24, and 48

Change from baseline in DAS28-CRP at Weeks 12, 24, and 48

Change from baseline in DAS28-ESR at Week 48

Proportion of patients who met the ACR/ EULAR definition of remission at Weeks 
12, 24, and 48

Proportion of patients with EULAR response at Weeks 12, 24, and 48

Change from baseline in 36-item SF-36 v2 at Weeks 12, 24, and 48

Individual parameters of the ACR improvement criteria at Week 12 and Week 24:

o Swollen joint count

o Tender joint count
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o Patient’s assessment of pain

o Patient’s global assessment of disease activity

o Physician’s global assessments of disease activity

o HAQ-DI

o Acute phase reactant (CRP)

Protocol Amendments:

There were a total of 5 global protocol amendments. Amendments 1 and 2 were 
implemented prior to the start of patient enrollment. Global amendment 1 was on 
February 2014 and amendment 2 had a revision date of November 4, 2014.The
amendments included changes in the primary endpoint assessment and sample size.

 
 

 
 These changes occurred prior to the start of patient 

enrollment and did not affect the efficacy or safety results. Amendment 3, dated 
February 20th 2015 included minor protocol changes. Amendment 4 dated April 27th

2015, occurred after the start of patient enrollment. 

 
 

In amendment 4 the 90% confidence interval at week 12 was updated to 
include and equivalence margin (-12, 12%) and additional ECG monitoring was added. 
In protocol amendment 5 (Protocol Version 6.0) dated January 5, 2016 the margins for 
the Week 12 primary efficacy assessment were updated from (-12%,12%) to (-12%,15). 
This change was made and agreed with the Agency. It was also specified that the Week 
48 efficacy endpoint would not be analyzed as part of the primary analysis of efficacy 
and safety. The primary analysis cut-off was changed from week 24 to week 32 to allow 
for an evaluation of the 8 weeks of safety and immunogenicity following the week 24 
transition. Overall the protocol amendments did not affect safety or efficacy results. 

Study Conduct:

The study was conducted between February 4, 2015 and 18 October 2016. The cut-off 
date for the primary analysis was at Week 32, April 29, 2016, which included the data 
provided for this BLA submission. In total 645 patients were initially randomized 1:1 to 
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receive BI 695501 or US-licensed Humira. At week 24, 593 patients were re-
randomized per protocol. At the time of the data cut-off (April 29, 2016), 82 patients had 
discontinued treatment and 70 patients had discontinued the trial prematurely.

Protocol Deviations:

In the comparative clinical study 1297.2, 44 patients had critical protocol deviations 
during the trial at the time of the data cut-off. Most were related to eligibility and entry 
criteria, followed by concomitant medication criteria and trial procedures criteria.  Thirty-
eight patients (5.9%) had at least one protocol deviation that led to exclusion from the 
per-protocol analysis set.  In the BI 695501 arm 13 patients (4.0%) had protocol 
deviations that led to exclusion from the per-protocol analysis set and in the US-
licensed Humira group 25 (7.9%) had deviations leading to exclusion. The most 
common deviation leading to exclusion from the per protocol analysis was due to use of 
a restricted DMARD therapy prior to the primary endpoint assessment at Week 24. This 
accounted for 25 (3.9%) of the protocol deviations. Violations in inclusion criteria 
occurred in 6 patients (0.9%) and violations of exclusion criteria in 7 patients (1.1%). 
One patient in the US-licensed Humira group received the wrong medication based on 
randomization arm. This subject was re-randomized to BI695501 group.

A total of 275 patients had major protocol deviations and 518 patients had minor 
protocol deviations at the time of data cut-off which did not lead to exclusion form the 
per protocol analysis. To assess the impact of these protocol deviations, analyses of 
per-protocol population and intent-to-treat-populations were compared as discussed in 
the section on Efficacy. 

Compliance: Compliance to study drug was 100% for all patients at the primary analysis 
timepoints.

6 Review of Efficacy

Efficacy Summary
Study 1297.2 provided the primary assessment of clinical similarity in efficacy, 
descriptive safety and immunogenicity in a reasonably sensitive patient population of 
patients with RA. This was a 48 week, randomized, double-blind, parallel group study 
conducted in 645 patients with moderately to severely active RA and on stable 
methotrexate background therapy. The patients were randomized 1:1 to BI 695501 and 
US-licensed Humira at dose of 40 mg every 2 weeks SC. Study 1297.2 also met its 
primary objective of demonstrating that the proportion of patients achieving the ACR20 
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response criteria was similar between BI 695501 and US-licensed Humira at Week 12 
(66.4% and 60.5% respectively) and at week 24 (68.4% and 64.0% respectively).The 
90% CI of the estimate of treatment difference was contained within the  prespecified 
similarity margin of -12% to 15% at week 12 (90% CI: -0.8 12.7) and the 95% CI for the 
estimate of treatment difference was contained within the  prespecified similarity margin 
of -15% to 15% at week 24. The Agency has previously determined the 90% CI of 
+12% to be reasonable based on considerations of clinical meaningful effects against 
the feasibility of the comparative study. An asymmetric upper bound of +15% was 
determined to be reasonable based on clinically meaningful effects. These results from 
the primary analysis were supported by the sensitivity analyses(per protocol set 
analysis). Analysis of secondary efficacy endpoints in study 1297.2, such as the disease 
activity score (DAS28) also demonstrated similar results between BI 695501 and US-
licensed Humira treatment arms. These results support the conclusion of no clinically 
meaningful differences between BI 695501 and US-licensed Humira.

FDA’s analysis of the key primary and secondary endpoints was consistent with the 
applicants’.

6.1 Indication

The proposed therapeutic indications for BI695501 are listed below:

Rheumatoid Arthritis (RA):

Reducing signs and symptoms, inducing major clinical response, inhibiting the 
progression of structural damage, and improving physical function in adult 
patients with moderately to severely active RA.

Juvenile Idiopathic Arthritis (JIA):

Reducing signs and symptoms of moderately to severely active polyarticular JIA 
in patients 4 years of age and older.

Psoriatic Arthritis (PsA):

Reducing signs and symptoms, inhibiting the progression of structural damage, 
and improving physical function in adult patients with active PsA.

Ankylosing Spondylitis (AS):

Reducing signs and symptoms in adult patients with active AS.
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Adult Crohn's Disease (CD):

Reducing signs and symptoms and inducing and maintaining clinical remission in 
adult patients with moderately to severely active Crohn’s disease who have had 
an inadequate response to conventional therapy. Reducing signs and symptoms 
and inducing clinical remission in these patients if they have also lost response to 
or are intolerant to infliximab.

Ulcerative Colitis (UC):

Inducing and sustaining clinical remission in adult patients with moderately to 
severely active ulcerative colitis who have had an inadequate response to 
immunosuppressants such as corticosteroids, azathioprine or 6-mercaptopurine 
(6-MP). The effectiveness of BI 695501 has not been established in patients who 
have lost response to or were intolerant to TNF blockers.

Plaque Psoriasis (PsO):

The treatment of adult patients with moderate to severe chronic plaque psoriasis 
who are candidates for systemic therapy or phototherapy, and when other 
systemic therapies are medically less appropriate.

6.1.1 Methods
 

In the context of a biosimilar development program, the objective of the clinical 
development program is to help resolve any residual uncertainties that arise after a 
robust analytical similarity is established between the proposed biosimilar and the 
reference product. As such, the clinical development program of BI 695501 was 
designed to compare PK, efficacy, safety, and immunogenicity of BI 695501, and US-
licensed Humira in a limited number of clinical studies in select conditions of use.

Study 1297.8 provided the support for PK similarity between BI 695501, EU-approved 
Humira and US-licensed Humira for a single subcutaneous dose in healthy volunteers.

Comparative efficacy of BI 695501 was assessed in study 1297.2, the comparative 
clinical study, comparing BI 695501 with US-licensed Humira in patients with RA. Thus, 
this review focuses on the randomized, double-blind controlled study 1297.2 in RA.

To demonstrate therapeutic similarity between BI 695501 and comparator US-licensed 
Humira, the applicant chose the indication of RA in the efficacy study, as RA has been 
well-studied among the anti-TNF indications. Further, use of adalimumab has been well-
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characterized including PK and PD profiles, safety and efficacy in these patient 
populations.5 The Agency agrees with the applicant’s rationale that the study population 
is a sensitive population to use in the assessment of no clinically meaningful differences 
in the context of the proposed biosimilar development. 

6.1.2 Demographics
 

As shown below in Table 5 the demographics characteristics of the treatment groups 
were comparable in studies 1297.8 and 1297.2.

The clinical pharmacology study, 1297.8, enrolled healthy male volunteers in 3 sites (1 
site in Belgium and 2 sites in New Zealand). In Belgium 108 subjects were enrolled and 
in New Zealand 108 subjects were enrolled at each site. 

Study 1297.2 enrolled 645 patients with moderately to severely active rheumatoid 
arthritis for at least 6 months. The majority of the patients enrolled were woman 
(83.1%), white (95%), and from the European region. The range of ages was 21 to 81 
years with the mean age of 53.6. The demographic characteristics are shown below in 
Table 5. Baseline characteristics in Table 6 were similar between BI 695501 and US-
licensed Humira treatment groups. In study 1297.2 the mean weekly doses of MTX 
were also similar between groups (16.3 mg/week in BI 695501 and 16.79 mg/week in 
US-licensed Humira groups).

                                                           

5 FDA-approved Humira labeling 
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Table 5.   Baseline Demographics in the Key Clinical Studies (Controlled Studies)

Rheumatoid Arthritis Healthy Volunteers
Study 
Number

1297.2 1297.8

Initial randomization Re-randomization
BI695501
(n=324)

US-
Humira 
(n=321)

BI695501 
to BI 
695501
(n=298)

US-
Humira 
to US-
Humira
(n=148)

US 
Humira to 
BI695501
(n=146)

BI 
695501 
(n=108)

US-
Humira
(n=108)

EU-
Humira
(n=108)

Age, 
years 
Mean 
(SD)

53.7 
(12.04)

53.6 
(11.32)

53.5 
(12.12)

52.9 
(12.31)

53.8 
(10.41)

30 (11) 31(11) 30 (12)

Sex (%)
Male 
Female

57 (17.6)
267(82.4)

52 (16.2)
269(83.3)

50 (16.8)
248(83.2)

19 (12.8)
129(87.2)

26 (17.8)
120(82.2)

108(100)
-

108(100)
-

108(100)
-

Race (%)
Asian
Black
White
Other

8 (2.5)
6 (1.9)
309(95.4)
1 (0.3)

6 (1.9)
7 (2.2)
304(94.7)
4 (1.2)

8 (2.7)
5 (1.7)
285(95.6)
0

3 (2.0)
1 (0.7)
141(95.3)
3 (2.0)

2 (1.4)
3 (2.1)
140(95.9)
1 (0.7)

9(8.3)
1(0.9)
88(81.5)
10 (9.3)

6(5.6)
2(1.9)
87(80.6)
13 (11.9)

8 (7.4)
1 (0.9)
85(78.7)
14 (13.0)

Region 
n(%)
Asia
Europe
Latin 
America 
USA

6 (1.9)
231(71.3)

25 (7.7)
62 (19.1)

6 (1.9)
228(71.0)

26 (8.1)
61 (19.0)

6 (2.0)
219(73.5)

22 (7.4)
51 (17.1)

3 (2.0)
108(73.0)

13 (8.8)
24 (16.2)

2 (1.4)
107(73.3)

10 (6.8)
27 (18.5)

- - -

BMI 
mean 
kg/m2 
(SD)

27.04
(5.422)

27.86
(6.309)

26.97
(5.405)

27.1
(5.806)

28.21
(6.385)

24.7 
(2.6)

24.3 
(2.6)

24.3 
(2.6)

Prior 
exposure 
to 
biologic 
agent n 
(%)

85 (26.2) 86 (26.8) 77 (25.8) 40 (27.0) 42 (28.8) - - -

Source: Summary of Clinical Efficacy, and Clinical Trial Reports 1297.2 and 1297.8 Table 14.1.2
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Table 6. Baseline Disease and ADA characteristics, Study 1297.2

Initial Randomization Re-randomization at Week 24
BI695501
(n=324)

US-Humira 
(n=321)

BI695501 to BI 
695501
(n=298)

US-Humira to 
US-Humira
(n=148)

US Humira to 
BI695501
(n=146)

Duration of RA 
years Mean 
(SD)

7.36 (7.27) 7.06 (6.765) 7.31 (7.195) 7.23 (6.043) 7.18 (7.531)

Duration of RA 
<2 years

86 (26.5) 73 (22.7) 80 (26.8) 30 (20.3) 34 (23.3)

ESR mm/hr 
Mean (SD)

45.5 (19.16) 43.2 (17.99) 45.1 (19.28) 43.6 (19.04) 42.9 (15.94)

DAS-28 ESR
mean (SD)

6.59(0.812) 6.56 (0.815) 6.57 (0.812) 6.55 (0.844) 6.59(0.779)

DAS28-CRP
Mean (SD)

5.68 (0.843) 5.68 (0.873) 5.67 (0.837) 5.67 (0.893) 5.70 (0.866)

Number of 
Previous 
DMARD 
therapies  
Mean (SD)

2.2 (1.37) 2.4 (1.51) 2.2 (1.38) 2.4 (1.5) 2.4(1.6)

MTX dosage 
mg/week 
Mean (SD)

16.30 (3.619) 16.79 (3.911) 16.23 (3.531) 17.01 (4.097) 16.64 (3.765)

Positive ADA 
N (%)

11 (3.4) 21 (6.5) 11 (3.7) 12 (8.1) 8 (5.5)

Positive nAB 
N (%)

9 (2.8) 16 (5.0) 9 (3.0) 9 (6.1) 6 (4.1)

Source: Adapted from Clinical Trial Report Table 14.1.5.1 and Table 14.1.3.1 and Table 14.1.6.1

6.1.3 Subject Disposition
 

Subject disposition in study 1297.8 was similar between the treatment groups. In study 
1297.8, 327 subjects were randomized and 324 received treatment. Of the 324 subjects 
who received treatment 320 completed the study. Four subjects discontinued the study: 
2 in BI 695501 due to reason of informed consent withdrawn, 1 in US-licensed Humira 
group and 1 in EU-Humira arm due to informed consent withdrawn.

In study 1297.2 the overall subject disposition through the study cut-off date was similar 
between treatment groups. The subject disposition data available through the cut-off for 
study 1297.2, includes data for the last subject reaching week 32 after initial 
randomization. Study disposition for Period 1 covers Day 1 though Week 24, and the 
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disposition for Period 2 includes study data from Week 24 up until the cut-off date.
Similar numbers of patients in the BI 695501 (13%) and US –licensed Humira (12.5%) 
group prematurely discontinued from the treatment during the trial. The discontinuation
rates were also similar before Week 12 and before Week 24 endpoints (Table 7). The 
proportion of subjects discontinuing the study due to an adverse event or lack of 
efficacy was similar between treatment groups.
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Table 7. Patient Disposition, Study 1297.2 (Initial Submission)

Initial Randomization
(through cut off)

Re-randomization (Week 24-cut-off
for initial submission)

BI 695501 
n(%)

US-
Humira n 
(%)

BI 695501 
to BI 
695501 
n(%)

US-
Humira 
to US-
Humira 
n(%)

US-
Humira to 
BI 695501 
n(%)

Total n 
(%)

Randomized 324 (100) 321 (100) - - - 645 (100)
Re-randomized - - 298 (100) 148 (100) 147 (100) 593 (91.9)
Treated after re-
randomization

- - 298 (100) 148 (100) 146 (99.3) 592 (91.8)

Completed treatment - - 156 (52.3) 83 (56.1) 78 (53.1) 317 (49.1)
Completed trial - - 155 (52.0) 82 (55.4) 76 (51.7) 314 (48.7)
Discontinued treatment 
prior to week 12

10 (3.1) 15 (4.7) - - - 25 (3.9)

o AE 1 (10.0) 6 (40.0) - - - 7 (28.0)
o Withdrawal 5 (50.5) 3 (20.0) - - - 8 (32.0)
o Physician decision 1 (10.0) 1 (6.7) - - - 2 (8.0)
o Lost to follow-up 2 (20.0) 2 (13.3) - - - 4 (16.0)
o Other 1 (10.0) 3 (20.0) 4 (16.0)

Discontinued treatment 
prior to Week 24 (Period 1)

26 (8.0) 27 (8.4) 0 0 1(0.7%)* 53 (8.2)

o AE 4 (15.4) 10 (37.0) 0 0 0 14(26.4)
o Withdrawal 11 (42.3) 6 (22.2) 0 0 0 17(32.1)
o Physician decision 4 (15.4) 2 (7.4) 0 0 0 6 (11.3)
o Lost to follow-up 3 (11.5) 2 (7.4) 0 0 0 5 (9.4)
o Primary Lack of 

efficacy
2 (7.7) 1 (3.7) 0 0 0 3 (5.7)

o Secondary lack of 
efficacy

1 (3.8) 0 0 0 0 1 (1.9)

o Other 1 (3.8) 6 (22.2) 0 0 0 7 (13.2)
Discontinued from 
treatment during Period 2 
(Week 24 to cut-off)

- - 16 ( 5.4) 7 ( 4.7) 7 ( 4.8) 82(12.7) 

o AE 2 ( 12.5) 1(14.3) 2 (28.6) 19(23.2)
o Withdrawal 8 ( 50.0) 4 (57.1) 4 (57.1) 33(40.2)
o Physician decision 0 1 (14.3) 0 7 (8.5)
o Lost to follow-up 3 (18.8) 0 0 8 (9.8)
o Primary Lack of 

efficacy
2 (12.5) 0 0 5 (6.1)

o Secondary lack of 
efficacy

0 0 0 1 (1.2)

o Other 1 (6.3) 1 (14.3) 1 (14.3) 9 (11.0)
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Source: Clinical trial report 1297.2 Table 10 and 14.1.2.1 and 14.1.2.3: *One patient was initially randomized to US-licensed Humira 
and treated. This patient discontinued treatment prior to Week 24 (Period 2). This patient was mistakenly re-randomized to BI 695501 
but not treated. For the safety analysis, this patient was counted in the 'Humira US not re-randomized' group (as treated), and for all 
other analysis sets, this patient was counted in the 'Humira US to BI 695501' group (as randomized).

The most common reasons for discontinuation of study drug were withdrawal by patient
and adverse event.

The 120-day safety update, included the full disposition data for study 1297.2 as the 
study was complete. A total of 101 (15.7%) of all patients randomized prematurely 
discontinued study treatment, and 85 (13.2%) patients prematurely discontinued the 
trial. From the start of Period 2 through the end of the study, a slightly larger proportion
of patients in the Humira to BI 695501 group discontinued study medication with 16 
(10.9%) discontinuing versus 22 (7.4%) in the BI 695501 to BI 695501 group and 11 
(7.4%) in the Humira to Humira dose group after Week 24. The difference in the number 
of patients who discontinued treatment early during Period 2 does not change the 
overall assessment. The primary reasons for discontinuation in Period 2 remain similar 
to those in Period 1 with the most frequent reasons related to withdrawal by subject and 
adverse events. The overall trial disposition follows in Table 8:
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Table 8. Patient Disposition, Study 1297.2 (120-Day Safety Update)

Period 1 Period 2 (Week 24- cut-off for 120-day 
safety update)

Patients, N% BI 695501 US-
Humira

BI695501-
BI695501

US-Humira 
to US-
Humira

US-Humira 
to BI 
695501

Total

Randomized 324 (100) 321 (100) - - - 645 (100)

Discontinued 
treatment 
prematurely prior 
to Week 24

26 (8.0) 27 (8.4) 0 0 0 53 (8.2)

Re-randomized - - 298 (100) 148 (100) 147 (100) 593 (91.9)
Treated after re-
randomization

- - 298 (100) 148 (100) 146 (99.3) 592 (91.8)

Discontinued 
treatment 
prematurely after 
Week 24

- - 22 (7.4) 11 (7.4) 16 (10.9) 48 (8.1)

Completed 
treatment

- - 276
(92.6)

137
(92.6)

131
(89.1)

544
(84.3)

Completed study - - 281
(94.3)

140
(94.6)

138
(93.9)

560
(86.8)

Source: 120-day safety update Table 14.1.2.1

6.1.4 Analysis of Primary Endpoint(s)
 

In Study 1297.2, the clinical comparative study, the co-primary endpoint was defined as 
the proportion of patients achieving a clinical response (according to the ACR20 criteria) 
at Week 12 and the proportion of patients achieving a clinical response at week 24. The 

improvement in:

tender joint count (68) and
swollen joint counts (66) and 
3 of the 5 remaining ACR-core set measures: 

o patient global assessments of arthritis on a visual analog scale (VAS),
o physician global assessment of arthritis on a VAS, 
o patient reported pain on a VAS, 
o patient assessment of physical function (e.g., Health Assessment 

Questionnaire-Disability Index [HAQ-DI], and 
o acute-phase reactant (e.g., CRP).
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Similarly, ACR50, and 70 are calculated with the respective percent improvement and 
were assessed as other efficacy endpoints.

The primary efficacy analysis was performed on both the full analysis set and a
sensitivity analysis was performed on the per protocol analysis set.  The full analysis set 
was defined as all patients who received at least one dose of the study drug and who 
had all efficacy measures relevant for the co-primary efficacy endpoints (ACR20 at 
Week 12 and Week 24) measured at baseline and at least once post-baseline. The per-
protocol Analysis set was defined by all patients in the full analysis set who did not have 
any important protocol deviations relevant for efficacy. The efficacy full analysis set 
included 321 patients in the BI 695501 and 318 patients in US-licensed Humira group. 
The per-protocol analysis set included 308 patients and 293 patients respectively. In the 
FDA analysis 6 patients excluded (3 per arm) who did not have any post-baseline 
efficacy assessments were included.

Study 1297.2 met the pre-specified similarity criterion for the primary endpoint of the 
ACR20 at Week 12 and Week 24 (Table 9). In Full Analysis Set the proportion of 
patients achieving the ACR clinical response at Week 12 and at Week 24 was similar.
The 90% CI for ACR20 at Week 12 (-0.8, 12.7) and the 90% CI at Week 24 (-2.3, 11.1)
were within the pre-specified margin indicating therapeutic equivalence between the 
treatment groups.

Table 9.  Proportion of Patients Achieving ACR20 at Week 12 and 24 (Full 
Analysis Set)

Difference in proportion BI695501 – US Humira, %
N ACR20 

Response 
Proportion(%)

Estimate 90% CI

Week 12
BI695501 324 66.4
US Humira 321 60.5 5.9 (-0.8;12.7)

Week 24
BI695501 324 68.4
US Humira 321 64.0 4.4 (-2.3;11.1)

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

Analysis of the per-protocol set further supported the findings from the full analysis set 
(Table 10).
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Table 10. Proportion of Patients Achieving ACR20 at Week 12 and 24 (Per 
Protocol Set)

Difference in proportion BI695501 – US Humira, %
N Proportion(%) Estimate 90% CI 95% CI

Week 12
BI695501 308 67.1
US Humira 293 62.9 4.2 (-2.9;11.2) (-4.2;12.6)
Week 24
BI695501 308 70.3
US Humira 293 68.8 1.6 (-5.3;8.4) (-6.6;9.8)
Source: Applicant’s analysis of data BLA submission, Clinical Trial Report Table 14.2.1.5

Further details on the statistical consideration for the analysis of efficacy endpoints, can 
be found in the statistical review by Dr. James Travis.

6.1.5 Analysis of Secondary Endpoints(s)

The secondary efficacy endpoint in the study 1297.2 was the change from baseline in 
the DAS28-ESR at Week 12 and Week 24. The Disease Activity Score (DAS) is a 
composite endpoint with differential weighting given to each component. The 
components of the DAS28 arthritis assessment include: 

tender joint count (28 joints to include bilateral shoulders, elbows, wrists, 
metacarpophalangeal joints, proximal interphalangeal joints, and knees), 
swollen joint count (28), 
an acute phase reactant (ESR or CRP)
patient’s global assessment of arthritis

The DAS28-ESR has overlap with the ACR response criteria, as DAS also uses tender 
and swollen joint counts, along with an inflammatory marker (ESR or CRP), and a 
physician’s global assessment to calculate a disease activity score.  However there are 
a number of important differences: 1) DAS describes disease activity at a given point in 
time, whereas ACR responses describe relative improvement; 2) DAS28 uses an 
abbreviated joint count that does not include the joints of the feet; 3) ACR responses 
incorporate patient-reported pain and an assessment of physical function as part of the 
core variables whereas the DAS does not.  

The DAS components are summed mathematically into a single numerical value 
ranging from 0 to 10. A DAS28 score >5.1 is indicative of high disease activity, and <2.6 
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considered clinically 
significant. 

In study 1297.2 for the secondary efficacy endpoints, ANCOVA analyses of the changes 
from baseline were performed for the DAS28-ESR. The analysis was based on the full 
analysis set.

Mean changes from baseline were similar between the arms in the full analysis set for 
the DAS28-ESR and support the primary efficacy result. Mean changes from baseline 
are shown for DAS28-ESR, DAS28-CRP and ESR in Table 11.

Table 11. Mean Change from Baseline in the DAS28 Scores and ESR: ANCOVA 
Models 

Component Week Treatment Treatment difference 
(90% CI)

BI 695501 (N=324) Humira (N=321)

ESR (mm/h) 12 -16.8 -17.8
24 -18.2 -17.7

DAS28(ESR) 12 -2.1 -2
24 -2.4 -2.5

DAS28(CRP) 12 -1.9 -1.8
24 -2.1 -2.2

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

Overall the results for the secondary endpoint support the demonstration of no clinically 
meaningful differences between BI 695501 and US-licensed Humira.

6.1.6 Other Endpoints

In study 1297.2 the proportion of patients meeting the ACR50 and ACR70 response 
criteria was also similar between groups (Table 12). The small numerical differences 
observed in the ACR70 response rates at Week 24 are not considered clinically 
meaningful. These results are likely confounded by the variability in distribution of 
dichotomized ACR responses.  Further, these differences were not corroborated by the 
data on ACR responses using different cut-offs, such as ACR20 or ACR50 or by other 
measures of clinical response, such as DAS28, discussed above.  
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Table 12. Estimate for Differences in ACR50 and ACR70 Response Rate at Week 
12 and 24

Parameter Week

BI 695501 
Response (%)
N=324

Humira 
Response (%)
N=321

Difference in Proportion 
(BI 695501 – Humira, %)

Estimate 90% CI

ACR50
12 28.9% 30.6%
24 36.5% 36.3% 0.3

ACR70
12 10% 10.9%
24 13.5% 17.7%

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

The assessed individual parameters of the ACR improvement criteria at Week 12 and 
Week 24 included: number of swollen joints, number of tender joints, patient’s 
assessment of pain, patient’s global assessment of disease activity, physician’s global 
assessments of disease activity, HAQ-DI and CRP. The improvement on the individual
parameters of the ACR was also similar at week and 12 and week 24 between BI 
695501 and US-licensed Humira (Table 13).

Table 13. Mean Change from Baseline in the ACR Components

Component Visit BI 695501 (n=324) Humira (n=321) Difference (90% CI)
Swollen joint count 
(66 joints)

Week 12

Week 24

Tender joint count 
(68 joints)

Week 12

Week 24

Patient assessment 
of pain (VAS, 0-100)

Week 12

Week 24

Patient’s global 
assessment of 
disease activity

Week 12

Week 24 .7

Physician’s global 
assessment of 
disease activity

Week 12

Week 24

HAQ DI (scale 0-3) Week 12

Week 24

CRP (mg/L) Week 12

Week 24
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Source: FDA’s analysis of data from 351(k )BLA submission

The additional efficacy endpoints are overall consistent and supportive of the primary 
endpoint and further support there are no clinically meaningful differences between BI 
695501 and US-licensed Humira in the indication studied.

6.1.7 Subpopulations
Refer to the detailed statistical review.

6.1.8 Analysis of Clinical Information Relevant to Dosing Recommendations
Not applicable to this application.

6.1.9 Discussion of Persistence of Efficacy and/or Tolerance Effects
Refer to the detailed statistical review.

7 Review of Safety

Safety Summary

The clinical development program for BI 695501 was designed with the objective of 
assessing for clinically meaningful differences between BI 695501 and US-licensed 
Humira by comparing PK, efficacy and safety. The safety evaluation plan was defined 
based on the known safety profile of US-licensed Humira.6

The safety database submitted for BI 695501 is adequate to provide a reasonable 
descriptive comparison between the two products. The safety population is comprised 
of heathy volunteer subjects and patients with RA. In study 1297.8, 108 healthy subjects 
received a single dose of BI 695501. In the supportive PK study 1297.1, 67 subjects 
received a single dose of the trial formulation of BI 695501. In study 1297.2, RA patients
were treated with BI 695501 for up to 48 weeks. Three hundred twenty-four (324) 
subjects with RA were originally randomized to BI 695501, and 146 subjects were re-
randomized from US-licensed Humira to BI 695501 after week 24 and received 
treatment with BI 695501 for up to 24 weeks. The re-randomization allowed for
assessment of differences in immunogenicity and safety following a single transition.

                                                           

6 FDA-approved Humira labeling
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The safety risks identified are consistent with the known adverse event profile of US-
licensed Humira and the analysis of the data indicates a safety profile of BI 695501 
similar to that of US-licensed Humira. There were no notable differences in, serious 
adverse events, adverse events leading to discontinuations, or deaths between the 
treatment groups. Differences in treatment-emergent adverse events were small and 
the type and overall incidence of events are within what is expected from the known 
safety profile of US-licensed Humira. The safety data support the demonstration that 
there are no clinically meaningful differences between BI 695501 and US-licensed 
Humira in the populations studied. In addition, transitioning of non-treatment naïve 
patients initially treated with US-licensed Humira to BI 695501 did not appear to result in 
an increase of clinically significant adverse reactions.

7.1 Methods

7.1.1 Studies/Clinical Trials Used to Evaluate Safety
 

The key studies used to evaluate safety in the BI 695501 clinical development program
are study 1297.2 the comparative clinical study in RA, and studies 1297.1 and 1297.8 
the clinical pharmacology studies in healthy subjects. Study 1297.1 used an earlier trial 
formulation of BI 695501. The commercial formulation was used in study 1297.8 and the 
comparative clinical study 1297.2.

The clinical pharmacology study 1297.8 compared the PK, safety, and immunogenicity 
of a single dose of US-licensed Humira, EU-approved Humira or BI 695501 and 
included 324 healthy volunteers randomized 1:1:1 (108 subjects per group). In study 
1297.1, 67 healthy volunteer subjects received a single dose of BI 695501 trial 
formulation.

The majority of the safety data comes from study 1297.2 the comparative clinical study 
in RA. A total of 645 patients were randomized 1:1 to BI 695501 or US-licensed Humira 
with 324 subjects receiving BI 695501 and 321 receiving US-licensed Humira for 24 
weeks. After Week 24 the patients were re-randomized. Those originally receiving BI 
695501 continued on BI 695501 (n=298) through Week 48 and safety follow up at Week 
58, while those originally randomized to US-licensed Humira were randomized 1:1 to 
either continue on US-licensed Humira (n=148) or were transitioned to BI 695501 
(n=146) for 24 weeks. The safety population is defined as patients exposed to at least 
one dose of study treatment. The single transition from US-licensed Humira to BI 
695501 allows for assessment for potential additional safety or immunogenicity risks 
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given the clinical scenario where non-treatment naïve patients could be transitioned to 
BI 695501.

In extension study 1297.3, RA patients could continue to receive BI 695501 after 
completing 48 weeks of treatment in study 1297.2.

Key design features for the studies used to support the safety and immunogenicity 
assessment are summarized in the section on Tables of Studies/Clinical Trials, Table 4.

In study 1297.2, the comparative clinical study, of the 645 subjects enrolled, the majority 
of the patients were from sites in Poland, the US and Ukraine. One hundred sixty-one
(161) patients were in Poland, 123 patients were in the US, and 110 patients were in 
Ukraine. At week 24, 148 patients on US-licensed Humira were re-randomized to
continue dosing with US-licensed Humira, and 147 patients on US-licensed Humira 
were re-randomized to BI 695501. Of these re-randomized to BI 695501, 146 were 
treated with BI 695501. At the time of data cut-off (based on last patient reaching week 
32 visit, 8 week after re-randomization) 12.7% of randomized patients had prematurely 
discontinued from trial medications.

The safety analysis set included all subjects that had received at least 1 dose of trial 
medication. The safety and immunogenicity were reviewed separately for each 
individual study. The total number of subjects that received at least one dose of the 
commercial formulation of BI 695501 was 578 in studies 1297.8 and 1297.2. 
Additionally 67 healthy subjects received a single dose of the trial formulation of BI 
695501. 

Overall, the safety database is adequate to provide a reasonable comparative safety 
assessment to support a demonstration of no clinically meaningful difference between 
BI 695501 and US-licensed Humira.

7.1.2 Categorization of Adverse Events
 

Safety was evaluated by monitoring adverse events (AEs), serious adverse events 
(SAEs), treatment-emergent adverse events (TEAEs), vital signs, electrocardiogram 
(ECG), physical examination, and clinical laboratory tests.  An AE was defined as any 
untoward medical occurrence in a clinical trial subject including exacerbation of a pre-
existing medical condition in a clinical investigation who received a pharmaceutical 
regardless of its causal relationship to study drug. Serious adverse events were defined 
as any AE which results in death, was immediately life-threatening, resulted in 
persistent or significant disability/incapacity, required or prolonged patient 
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hospitalization, a congenital anomaly/birth defect, or was deemed serious for any other 
reason if it was an important medical event. Cancers with new histology or exacerbation 
of an existing cancer were always considered serious. 

Adverse events in the individual studies were coded to the appropriate SOC and 
preferred term using the Medical Dictionary for Regulatory Activities (MedDRA). The 
following MedDRA versions were used: trial 1297.8 version 17.0, trial 1297.1 version 
15.0, trial 1297.2 version 19.0. 

The analysis of AEs was based on the concept of treatment-emergent AEs. Treatment-
emergent AEs were defined as all AEs with an onset or worsening between the date of 
the first trial drug administration up to ~ 70 days (10 weeks) after the last trial drug 
administration. The last trial drug administration date prior to or concurrent with the 
onset or worsening of an AE was used to allocate an event to the treatment period 
(Period 1 or Period 2) in study 1297.2. Period 1 safety data included safety data with an 
onset or worsening from the first administration of trial drug up to trial drug 
administration at Week 24 based on initial randomization groups. Period 2 includes 
safety data with an onset or worsening from the trial drug administration at week 24 up 
to the cut-off date of 29 April 2016, when the last patient had completed the week 32 
visit. This cut-off period provided at least 8 weeks of safety data post single transition to 
BI 695501 in period 2. Safety analyses included the assessment of AEs, SAEs, AEs 
leading to discontinuation of trial medication, and adverse events of special interest. 

Adverse events of special interest were identified based on compounds of the same 
class or general interest. In study 1297.2 AESI were identified based on pre-specified 
MedDRA search, lab value criteria, or if reported by the investigator as AESI on the 
case report form (CRF). An AE meeting the pre-specified search or lab criteria and 
considered an AESI by the investigator was considered a protocol –specified AESI for 
study 1297.2. In trial 1297.2 protocol-specified AESI included serious infections, 
hypersensitivity reactions, anaphylactic reactions, and drug induced liver injury (DILI).
Additional safety endpoints based on US-licensed Humira were also analyzed.  The 
applicant retrospectively reviewed the safety database for anaphylactic reactions 
applying the National Institute of Allergy and Infectious Disease/Food Allergy and 
Anaphylaxis Network criteria.7 (Sampson et al, 2006).

                                                           

7 Sampson HA et al., J Allergy Clin Immunol. 2006 Feb;117(2):391-7
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In the PK trials 1297.1 only drug-induced liver injury was considered a protocol specified
significant AE. In study 1297.8, protocol-specified AESI included serious infections, 
hypersensitivity reactions, anaphylactic reactions and drug-induced liver injury. 

7.1.3 Pooling of Data Across Studies/Clinical Trials to Estimate and Compare 
Incidence
 

Given the differences in the study designs, all reported TEAEs, SAEs, and AEs leading 
to discontinuation are presented per individual study without integrating data across 
studies and indications. 

For study 1297.2 the AE results were presented by different treatment periods. Period 1 
(Day 1 to Week 24) is presented by original randomization groups. Period 2 (Week 24 
up to follow-up visit at Week 58 at a maximum) is presented by re-randomization of 
treatment arms. Safety analyses were performed by treatment group before and after 
re-randomization and also included those subjects who did not continue post re-
randomization. For the purpose of reviewing the longer-term safety, cumulative AEs 
were reviewed for patients who received BI 695501 during both Period 1 and Period 2 
of the study (Day 1 up to Week 58) compared to those who received US-Humira during
both Periods 1 and 2.

7.2 Adequacy of Safety Assessments

7.2.1 Overall Exposure at Appropriate Doses/Durations and Demographics of Target 
Populations
 

The safety population is defined as patients exposed to at least one dose of study drug. 

In study 1297.8, 324 healthy volunteers received a single SC dose of BI 695501 (108 
subjects), US-licensed Humira (108 subjects) or EU-approved Humira (108 subjects).

In study 1297.1, 193 healthy volunteers were enrolled and received a single SC dose of 
BI 695501 (trial formulation, 67 subjects), US-licensed Humira (62 subjects) or EU-
approved Humira (64 subjects).

In study 1297.2 (comparative clinical study in RA) 645 patients were initially randomized 
1:1 to receive BI 695501 (324 patients) or US-licensed Humira (321 patients) 40 mg 
administered as a 0.8 mL SC injection every two weeks. The mean total number of 
doses received through Week 24, were similar between BI695501 and US-licensed 
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Humira groups. At week 24, 148 patients on US-licensed Humira were re-randomized 
to US-licensed Humira and 147 patients on US-licensed Humira were re-randomized to 
BI 695501 with 146 dosed with BI 695501. At the time of cut-off 12.7% of randomized 
patients had prematurely discontinued from trial medications. In study 1297.2, 470 
patients received at least one dose of BI 695501. The treatment exposures of patients 
in study 1297.2 including the mean numbers of injections received in each period are 
shown in Table 14.

Table 14. Exposure of Patients in the CCS Study 1297.2 

Period 1 (Day 1-Week 
24)

Period 2 (Week 24- cut-off 
date)

Overall (Day 1- cut-off date)

BI 695501 US-
Humira

US-Humira to 
US Humira

US Humira 
to BI 
695501

BI 695501 
continuous

US-Humira 
continuous

Total number of 
patients, N (%)

324 (100) 321 (100) 148 (100) 146 (100) 324 (100) 175 (100)

Week 24, N (%) 294 (90.7) 288 (89.7) 145 (98.0) 143 (97.9) 294 (90.7) 145 (82.9)
Week 32, N (%) - - 142 (95.9) 142 (97.3) 290 (89.5) 142 (81.1)
Week 40, N (%) - - 117 (79.1) 114 (78.1) 239 (73.8) 117 (66.9)
Week 48, N (%) - - 82 (55.4) 74 (50.7) 153 (47.2) 82 (46.9)
>12 Weeks, 
N(%)

314 (96.9) 306 (95.3) - - 314 (96.9) 160 (91.4)

>24 Weeks 
N(%)

- - 148 (100) 146 (100) 298 (92.0) 148 (84.6)

>52 Weeks - - 2 (1.4) 0 0 2 (1.1)
Number of 
injections 
Period 1, mean 
(SD)

11.5(1.65) 11.4(2.01) - - 11.5 (1.65) 10.9 (2.63)

Number of 
injections 
Period 2 mean 
(SD)

- - 11.0 (2.68) 11.0 (2.61) 10.9 (2.65) 11.0 (2.68)

Source: Summary of Clinical Safety, Table 8 and Clinical Trial Report 1297.2 Table 14.3.5.2.1

At the 120-day safety update, in study 1297.2 the mean duration for patients treated 
with BI 695501 in both Period 1 and 2 was 312 days, for patients treated with US-
licensed Humira the mean was 292 days and for patients transitioning form US-licensed 
Humira to BI 695501 the mean was 333 days.

7.2.2 Explorations for Dose Response

Not applicable to the current BLA.
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7.2.3 Special Animal and/or In Vitro Testing

Not applicable to the current BLA.

7.2.4 Routine Clinical Testing

Not applicable to the current BLA.

7.2.5 Metabolic, Clearance, and Interaction Workup

No special metabolic, clearance, and interaction workup studies were conducted for this 
application. For further details, please refer to Clinical Pharmacology Review.

7.2.6 Evaluation for Potential Adverse Events for Similar Drugs in Drug Class

BI 695501 is under development as a proposed biosimilar to US-licensed Humira. The 
safety profile of BI 695501 was assessed in the context of the known adverse event 
profile of US-licensed Humira.

7.3 Major Safety Results

Treatment emergent adverse events (TEAEs) were similar between BI 695501 and US-
licensed Humira treatment arms in study 1297.2 during both Period 1 and following re-
randomization in Period 2. A summary of treatment-emergent adverse events in study 
1297.2 is presented in the following tables. An overall summary for treatment emergent 
AEs during the study is provided in Table 15, Table 16, and Table 17 show a summary 
of TEAEs by study period.

Overall the total number of subjects with at least one treatment emergent AE was 369 
(57.2%). The number of patients with at least one serious AE was 41 (6.4%) and 
patients with AEs leading to study drug discontinuation were 26 (4.0%).
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Table 15. Summary of Treatment Emergent AEs in Study 1297.2

Initial Randomization Re-randomization
Number of 
subjects with

BI 695501
N=324

Humira
N=321

Humira to 
Humira or not 
re-
randomized 
N=175

Humira to BI 
695501
N=146

Total
N=645

At least one
TEAE

184 (56.8) 185 (57.6) 100 (57.1) 85 (58.2) 369 (57.2)

At least one
SAE

18 (5.6) 23 (7.2) 17 (9.7) 6 (4.1) 41 (6.4)

TEAE leading 
to study drug 
discontinuation

12 (3.7) 14 (4.4) 12 (6.9) 2 (1.4) 26 (4.0)

Source: Adapted from Clinical Trial Report 1297.2 Table 14.3.1.1
The initial randomization covers the entire study period until cut-off. Re-randomization applies only to subjects in the US-Humira 
arm.

Table 16. Summary of AEs in Period 1 in Study 1297.2 

BI 695501 US-Humira 
Total number of patients N(%) 324 (100) 321 (100)
Patients with any AE 137 (42.3) 147 (45.8)
SAEs 12 (3.7) 18 (5.6)
AEs leading to death 0 0
AEs leading to discontinuation 8 (2.5) 11 (3.4)
Source: Adapted from Applicant’s 351 (k) submission, Summary of Clinical Safety Table 12 and 28

Table 17. Summary of AEs in in Period 2 in Study 1297.2

BI 695501 to BI 
695501

US-Humira to US-
Humira

US-Humira to BI 
695501

Total number of patients
N(%)

298 (100) 148 (100) 146 (100)

Patients with any AE 112 (37.6) 40 (27.0) 51 (34.9)
SAEs 6 (2.0) 5 (3.4) 2 (1.4)
AEs leading to death 0 0 0
AEs leading to 
discontinuation 

4 (1.3) 1 (0.7) 2 (1.4)

Source: Adapted from Summary of Clinical Safety Table 13 and 29, and Clinical Trial Report Table 14.3.1.14
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In study 1297.2 no new safety signal were identified in the BI 695501 treatment group 
compared to the US-licensed Humira treatment group. The number of patients with any 
TEAE, SAE, and AEs leading to discontinuation were similar across groups.  

The 120-day safety update report for study 1297.2 showed a similar pattern of AEs. 
Four (4) additional patients in the US-licensed Humira to BI 695501 group had serious 
adverse events, and four (4) patients had AEs leading to discontinuation, but overall 
frequency of SAEs, and AEs remained similar across treatment groups.

In study 1297.8, TEAEs, SAEs, and AEs leading to discontinuation were similar across 
all groups.

Table 18. Summary of Treatment Emergent AEs, Study 1297.8

Number of 
subjects , N(%)

BI 695501 US-Humira EU-Humira Total

Total number of 
subjects

108 (100) 108 (100) 108 (100) 324 (100)

Number with any 
AE

76 (70.4) 79 (73.1) 77 (71.3) 232 (71.6)

SAEs 3 (2.8) 3 (2.8) 2 (1.9) 8 (2.5)
AEs leading to 
discontinuation

0 0 0 0

AESIs 2 (1.9) 2 (1.9) 1 (0.9) 5 (1.5)
Deaths 0 0 0 0
Source: Clinical Trial Report, study 1297.8

In study 1297.1, 67 healthy male subjects received BI 695501. AEs were similar across 
treatment groups. No SAEs were reported and no subjects discontinued due to AE 
Table 19.
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Table 19. Summary of Treatment Emergent AEs, Study 1297.1

BI 695501 1 US-Humira EU-Humira Total
Total number of 
subjects

67 (100) 62 (100) 64 (100) 193 (100)

Number with any AE 58 (86.6) 50 (80.6) 50 (78.1) 158 (81.9)
SAEs 0 0 0 0
AEs leading to 
discontinuation

0 0 0 0

Protocol-specified 
significant AEs

0 0 0 0

Deaths 0 0 0 0
Source: Clinical summary of safety Table 36 and Clinical Trial Report Table 15.3.2, BI 6955011: trial formulation

No new safety signals were identified in the BI 695501 treatment arm compared to the 
known adverse event profile of adalimumab. Overall there were no major differences in 
AEs, SAEs, AEs leading to discontinuations and death between the treatment groups. 

7.3.1 Deaths

No deaths were reported in trials 1297.1, 1297.2, 1297.8.

One death was reported in the 120-day safety update in the extension study 1297.3.
The patient was a 71 year-old female who had received BI 695501 for approximately 
1.5 years. She was initially hospitalized due to an abdominal hernia and acute 
appendicitis. She underwent a laparoscopic appendectomy and was discharged from 
the hospital. Approximately one week later she returned to the hospital with abdominal 
pain and bloody stools. An abdominal X-ray showed signs of intestinal paralysis. She
underwent a hemicolectomy at which time she was diagnosed with cecal 
adenocarcinoma with abdominal metastasis. Her condition worsened and she died as a 
result of cardiorespiratory failure. 

7.3.2 Nonfatal Serious Adverse Events

Study 1297.2
In study 1297.2 a total of 41 patients had at least one serious AE during the trial and 
prior to the data cut-off. During period 1 (Week 0-24), a total of 30 subjects reported 
SAEs, with 12 (3.7%) in the BI 695501 treatment group and 18 (5.6%) in the US-
licensed Humira treatment group. As expected, the most common SAEs were reported 
in the SOC “infections and infestations”. SAEs reported in more than 1 patient per 
treatment group were pneumonia (4 subjects treated with US –licensed Humira) and 
acute pyelonephritis (2 subjects treated with US-licensed Humira). The overall types 
and incidence of SAEs were similar between patients treated with BI 695501 and US-
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licensed Humira in Period 1, as summarized in Table 20. Single cases of cellulitis, 
prostatic adenoma, macular degeneration, interstitial lung disease, gastrointestinal 
hemorrhage, intestinal obstruction, intervertebral disc disorder, muscular weakness, 
rheumatoid arthritis, systemic lupus erythematosus, endometrial hyperplasia, hepatic 
enzymes increase, femoral neck fracture, and lumbar vertebral fracture were reported in 
the BI 695501 group during period 1. In the US-licensed Humira treated subjects, single 
cases of appendicitis, arthritis infective, bronchitis, breast cancer, non-Hodgkin’s 
lymphoma, anaphylactic reaction, carotid artery stenosis, hypertensive crisis, venous 
thrombosis limb, chronic gastritis, skin lesion, fall, head injury, joint injury and ulna 
fracture were reported.
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Table 20. SAEs (by SOC with PT) for Period 1 and 2, Study 1297.2

Period 1 (Weeks 0-24) Period 2 (Week 24 to cut-off date)
BI 695501 
N= 324

US-
licensed 
Humira
N=321

BI 695501 
to BI 
695501
N=298

US-
Humira to 
US-
Humira
N=148

US-
Humira to 
BI-695501
N= 146

Number of subjects with at 
least 1 SAE

12 (3.7) 18 (5.6) 6 (2.0) 5 (3.4) 2 (1.4)

System Organ Class
Preferred Term n(%)

Infections and Infestations 1 (0.3) 8 (2.5) 1 (0.3) 1 (0.7) 1 (0.7)
        Pneumonia 0 4 (1.2) 0 1 (0.7) 0

Pyelonephritis acute 0 2 (0.6) 0 0 0
Neoplasms benign, malignant 
and unspecified

1 (0.3) 2 (0.6) 0 0 0

Immune system disorders 0 1 (0.3) 0 0 0
Nervous system disorders 0 1 (0.3) 2 (0.7) 0 1 (0.7)
Eye Disorders 1 (0.3) 0 0 0 0
Cardiac Disorders 0 0 0 3 (2.0) 0
Vascular Disorders 0 2 (0.6) 0 0 1 (0.7)
Respiratory, thoracic and 
mediastinal disorder

1 (0.3) 0 0 0 0

Gastrointestinal Disorders 2 (0.6) 1 (0.3) 0 0 0
Skin and subcutaneous 
disorders

0 1 (0.3) 0

Musculoskeletal and 
connective tissue disorders

3 (0.9) 0 0 1 (0.7) 0

Reproductive system and 
breast disorder

1 (0.3) 0 0 0 0

General disorders and 
administration site conditions

0 0 1 (0.3) 0 0

Investigations 1 (0.3) 0 1 (0.3) 0 0
Injury poisoning and 
procedural complications

2 (0.6) 3 (0.9) 1 (0.3) 0 1 (0.7)

Source: Clinical Trial Report 1297.2 Table 14.3.1.12 and 14.3.1.20

During Period 2 in the group continuing on BI 695501, six subjects (2.0%) experienced 
at least one SAE. In the group continuing on Humira, 5 patients (3.4%) experienced at 
least one SAE. In the group that underwent the single transition from US-licensed 
Humira to BI 695501, 2 (1.4%) patients had at least one SAE. SAEs reported in Period 
2 are shown in Table 20. Single cases of SAEs reported in subjects remaining on BI
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695501 in Period 2 were otitis media, cerebrovascular accident, syncope, chest pain, 
ALT increased, AST increased, craniocerebral injury, rib fracture and road traffic 
accident. Single cases of SAEs in patients remaining on Humira in Period 2 were 
pneumonia, atrial fibrillation, hypertensive cardiomyopathy, ventricular arrhythmia, and 
joint destruction. Single cases of SAEs in patients transitioning from Humira to BI 
695501 in Period 2 were viral pneumonia, salmonella sepsis, deep vein thrombosis, 
superficial thrombophlebitis, and multiple injuries.

Overall in patients treated with BI 695501 up to 58 weeks 18/324 (5.6%) had an SAE 
and those treated with US-Humira for up to 58 weeks 17/178 (9.7%) had SAEs. 

In the 120-day safety update for study 1297.2, a total of 45 (7%) patients had at least 
one SAE during the study. The SAEs reported in the 120-day safety update were 
consistent with those seen previously in the study and do not indicate a new safety 
concern. 

Study 1297.8
In study 1297.8 serious AEs were reported for 3 subjects in the BI 695501:

1 event of concussion in 1 subject, due to an assault, 8 days after 
receiving the study medication.
1 event of hand fracture in 1 subject due to assault 
1 event of abdominal pain in 1 subject, 15 days after receiving the study 
medication, and hospitalized for surgery for suspicion of appendicitis

Serious events were reported for 3 subjects in the US-licensed Humira group
2 events of appendicitis for 2 subjects
1 event of laceration in 1 subjects

Serious events were reported for 2 subjects in the EU-approved Humira group
1 event of nephrolithiasis for 1 subjects
1 event of abdominal pain for 1 subject
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Table 21. Summary of SAE, Study 1297.8

BI 695501 US-Humira EU-Humira Total
Number of 
subjects N(%)

108 (100) 108 (100) 108 (100) 324 (100)

Ankle Fracture 1 ( 0.9) 0 ( 0.0) 0 ( 0.0) 1 ( 0.3)
Concussion 1 ( 0.9) 0 ( 0.0) 0 ( 0.0) 1 ( 0.3)
Hand Fracture 1 ( 0.9) 0 ( 0.0) 0 ( 0.0) 1 ( 0.3)
Laceration 0 ( 0.0) 1 ( 0.9) 0 ( 0.0) 1 ( 0.3)
Abdominal Pain 1 ( 0.9) 0 ( 0.0) 1 ( 0.9) 2 ( 0.6)
Appendicitis 0 ( 0.0) 2 ( 1.9) 0 ( 0.0) 2 ( 0.6)
Nephrolithiasis 0 ( 0.0) 0 ( 0.0) 1 ( 0.9) 1 ( 0.3)
Source: Clinical Trial Report 1297.8 Table 14.3.1.8.1

Study 1297.1
No SAEs were reported in study 1297.1.

Overall, the clinical development program for BI 695501 with studies 1297.1, 1297.8 
and 1297.2 demonstrated that the SAEs on BI 695501 were consistent in the type and 
frequencies of SAEs reported for US-licensed Humira. The proportion of subjects who 
experienced at least one SAE was similar between the treatment arms in all 3 studies. 
Additionally the types of SAEs reported were similar across the system organ classes 
and showed a similar distribution with minor numerical differences between each group. 
There were no notable differences in the incidence of SAEs following the transition from 
US-licensed Humira to BI 695501 in subjects with RA. 

7.3.3 Dropouts and/or Discontinuations
 

Treatment emergent AEs which led to discontinuation in study 1297.2 occurred in 12 
(3.7%) patients treated with BI 695501 for up to 58 weeks and 12 (6.9%) patients
treated with US-licensed Humira for up to 58 weeks. Adverse events leading to 
discontinuation reported in more than 1 subject were 2 subjects with acute 
pyelonephritis in patients treated with US-Humira, and 2 subjects with urticaria in 
patients treated with US-Humira. During period 1, 8 patients (2.5%) had AEs that led to 
discontinuation in the BI 695501 group and 11 patients (3.4%) had AEs that led to 
discontinuation in the US-licensed Humira group. In Period 2 of the patients continuing 
on BI 695501, 4 (1.3%) discontinued treatment due to AE, 1 (0.7%) patient continuing 
on US-licensed Humira discontinued due to AE, and 2 (1.4%) patients who transitioned 
from US-licensed Humira to BI 695501 discontinued due to AE.
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Table 22. TEAEs Leading to Study Drug Discontinuation, Study 1297.2 (System 
Organ Class)

Initial Randomization* Re-randomization Total
BI 695501
N=324

US-Humira
N=321

US-Humira to 
US-Humira
N=175

US-Humira 
to 
BI695501
N=146

Total

Total number of 
subjects with TEAE 
leading to 
discontinuation

12 (3.7) 14 (4.4) 12 (6.9) 2 (1.4) 26 (4)

Infections and 
infestations

1 (0.3) 5 (1.6) 4 (2.3) 1 (0.7) 6 (0.9)

Neoplasms, benign 
malignant and 
unspecified

0 2 (0.6) 2 (1.1) 0 2 (0.3)

Nervous system 
disorders

1 (0.3) 2 (0.6) 1 (0.6) 1 (0.7) 3 (0.5)

Respiratory thoracic 
and mediastinal 
disorder

1 (0.3) 0 0 0 1 (0.2)

Gastrointestinal 
disorders

2 (0.6) 1 (0.3) 1 (0.6) 0 3 (0.5)

Skin and 
subcutaneous tissue 
disorders

0 3 (0.9) 3 (1.7) 0 3 (0.5)

Musculoskeletal and 
connective tissue 
disorders

3 (0.9) 0 0 0 3 (0.5)

General disorders and 
administration site 
conditions

0 2 (0.6) 2 (1.1) 0 2 (0.3)

Investigations 3 (0.9) 1 (0.3) 1 (0.6) 0 4 (0.6)
Injury, poisoning and 
procedural 
complications

2 (0.6) 1 (0.3) 1 (0.6) 0 3 (0.5)

Source: Clinical Trial Report (CTR) Table 14.3.1.4
*The initial randomization covers the entire study period until cut-off. Re-randomization applies only to subjects in the Humira arm.

Reference ID: 4128171



Clinical Review
Stefanie Freeman, M.D.
351 (k) BLA 761058
BI 695501, proposed biosimilar to US-licensed Humira
 

66 

Table 23. AEs Leading to Study Drug Discontinuations in Period 1, Study 1297.2 
(Preferred Terms)

BI 695501 (n=324) US-Humira (n=321)
Number of subjects with at least one
TEAE leading to discontinuation

8 (2.5) 11 (3.4)

Pyelonephritis Acute 0 2 (0.6)
Appendicitis 0 1 (0.3)
Herpes zoster 1 (0.3) 0
Breast cancer 0 1 (0.3)
Non-Hodgkin’s Lymphoma 0 1 (0.3)
Carotid Artery Stenosis 0 1 (0.3)
Interstitial Lung Disease 1 (0.3) 0
Gastrointestinal Hemorrhage 1 (0.3) 0
Intestinal Obstruction 1 (0.3) 0
Salivary Gland Mass 0 1 (0.3)
Urticaria 0 2 (0.6)
Exfoliative Rash 0 1 (0.3)
Rheumatoid Arthritis 2 (0.6) 0
Systemic Lupus erythematosus 1 (0.3) 0
Injection Site reaction 0 1 (0.3)
Mass 0 1 (0.3)
Hepatic enzyme increased 1 (0.3) 0
Femoral neck fracture 1 (0.3) 0
Thermal Burn 0 1 (0.3)
Source: CTR 1297.2 Table 14.3.1.11 and Table 14.3.1.19

Table 24. AEs Leading to Study Drug Discontinuation in Period 2, Study 1297.2 
(Preferred Terms)

BI 695501 to BI 
695501 (n=298)

US-Humira to US-
Humira (n=147)

US-Humira to BI 
695501 (n=146)

Number of subjects with at 
least on TEAE leading to 
discontinuation

4 (1.3) 1 (0.7) 2 (1.4)

Hepatitis C 0 1(0.7) 0
Salmonella Sepsis 0 0 1 (0.7)
Cerebrovascular accident 1 (0.3) 0 0
Epilepsy 0 0 1 (0.7)
ALT increased 2 (0.7) 1 (0.7) 0
AST increased 2 (0.7) 1 (0.7) 0
Blood Bilirubin increased 1 (0.3) 0 0
Craniocerebral injury 1 (0.3) 0 0
Source CTR 1297.2 Table 14.3.1.19
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In Studies 1297.8 and 1297.1 a single dose of BI 695501 was administered and no AEs 
led to discontinuation from the trials.

In the 120- day safety update, in Study 1297.2, four (4) additional subjects in the US-
Humira to BI 695501 had AEs leading to discontinuation. Therefore a total of 6 subjects 
(4.1%) had AEs leading to discontinuation in this treatment group. One additional 
subject treated with BI 695501 in both Period 1 and Period 2 had an AE leading to 
discontinuation in Period 2.

Overall the adverse events leading to treatment discontinuations were balanced 
between treatment groups. The types and frequencies of AEs leading to discontinuation
were similar between the treatment arms and there were no new safety signals leading 
to subject withdrawal. There were no also notable differences in the AEs leading to 
discontinuation following the transition from US-licensed Humira to BI 695501 in RA 
patients.

7.3.4 Significant Adverse Events/Adverse Events of Special Interest
 

In the context of the known adverse-event profile of US-licensed Humira, the applicant 
considered the following adverse events as adverse events of special interest (AESI):  

1. Serious Infections
2. Hypersensitivity reactions
3. Anaphylactic reactions
4. Drug-induced liver injury

Pre-specified criteria for the events are as follows:
1. Serious infection: SAEs in the SOC Infections and infestations or AEs in the SOC 

infections and infestations that required IV antibiotics.
2. Hypersensitivity reactions: AEs in the SMQ “hypersensitivity (narrow)”
3. Anaphylactic reactions: AEs in the SMQ “anaphylactic reactions (narrow)”
4. Drug induced liver injury: 

a. For patients with normal liver function at baseline (BL): AST and/or 
ALT>3xULN combined with total bilirubin >2x ULN measured in the same 
blood sample 

b. For patients with abnormal LFT values at BL: AST and/or ALT >3x BL 
combined with total bilirubin >2x BL measured in the same blood sample 
for patients with impaired liver function at BL, 

c. AST and/or ALT >10 x ULN
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The applicant evaluated these events according to the following criteria: 1. Pre-specified 
MedDRA search or lab value criteria and 2. Reported by the investigator as an AESI on 
the CRF. The AE was considered to be an investigator-reported protocol specified AESI 
if both criteria were fulfilled. 

Additional protocol specific analyses were conducted in trial 1297.2 and included:
1. Infections
2. Hepatitis B re-activation
3. Hematological disorders
4. Neurological events (demyelinating disorders)
5. System lupus erythematosus
6. Sarcoidosis
7. Stevens-Johnson Syndrome
8. Erythema multiforme
9. Autoimmune hepatitis
10. Malignancy
11.Congestive Heart failure

Adverse Events of Special Interest (AESI) from the comparative clinical study 1297.2 
are summarized in Table 25 and discussed in the subsequent sections.
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Table 25. Summary of AESIs, Study 1297.2

Period 1 Period 2 (to data cut-off)
BI 695501 
N=324

US-Humira
N=321

BI 695501 to 
BI 695501
N=298

Humira to 
Humira
N=148

Humira to 
BI 695501
N=146

At least one infection 71 ( 21.9%) 83 ( 25.9%) 63 ( 21.1%) 23 ( 15.5%) 28 ( 19.2%)
At least one serious 
infection

1 ( 0.3%) 8 ( 2.5%) 1 ( 0.3%) 1 ( 0.7%) 1 ( 0.7%)

At least one 
hypersensitivity 
reaction

7 ( 2.2%) 8 ( 2.5%) 2 ( 0.7%) 2 ( 1.4%) 3 ( 2.1%)

At least one drug 
induced liver injury*

1 ( 0.3%) 0 ( 0.0%) 2 ( 0.7%) 1 ( 0.7%) 0 ( 0.0%)

At least one injection 
site reaction

5 ( 1.5%) 10 ( 3.1%) 2 ( 0.7%) 2 ( 1.4%) 0 ( 0.0%)

At least one 
anaphylactic reaction

0 ( 0.0%) 1 ( 0.3%) 0 ( 0.0%) 0 ( 0.0%) 0 ( 0.0%)

At least one 
Haematological 
disorders

10 ( 3.1%) 3 ( 0.9%) 10 ( 3.4%) 2 ( 1.4%) 2 ( 1.4%)

At least one 
Malignant event

0 2 (0.6%) 0 0 0

Source: FDA analysis: Adapted from CTR, Table 14.3.1.25 and Table 14.3.1.33 and Response to Agency Information Request 
February 8,2017
*drug induced liver injury defined as any subject meeting the sponsor’s pre-defined laboratory criteria (ALT or AST >10x ULN, ALT 
or AST > 3x ULN and total bilirubin >2x ULN on the same laboratory sample if liver enzymes were within normal range at BL and 
ALT or AST >3x BL with a total bilirubin >2x BL on the same sample if the liver enzymes were elevated at BL).

Infections

The known safety profile of US-licensed Humira includes an increased risk of infection 
and certain patient populations may be at greater risk, e.g., patients greater than 65 
years old, comorbid medical conditions, and concomitant medications. Therefore, to 
limit the risk of infection-related AEs, subjects were excluded from the clinical studies if 
they had a known history of active TB; active infection or history of infection within 4 
weeks of screening; serious or opportunistic infections; known history of infection with 
HIV; or hepatitis B surface antigen or hepatitis C antibody positivity. Protocol pre-
specified criteria for AESI of infections included AEs in the SOC of Infection and 
Infestations.
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In study 1297.2, in Period 1, 21.9% of patients in the BI 695501 group reported 
infections, and in the US-licensed Humira group 25.9% reported infections. The most 
frequently reported were nasophyngitis, upper respiratory tract infection and bronchitis.

Serious infections in Period 1 were reported for 1 patient (0.3%) in the BI 695501 group 
and for 8 patients (2.5%) in the US-licensed Humira group. Serious events reported in 
the US-licensed Humira group were pneumonia in 4 patients (1.2%), acute 
pyelonephritis in 2 patients, appendicitis, arthritis infective and bronchitis. In the BI 
695501 there was one reported serious infection event of cellulitis.

In Period 2, in patients remaining on US-licensed Humira 15.5% of patients reported an
AE of infection and in those transitioning from US–licensed Humira to BI 695501, 19.2% 
had an infection. In patients remaining on BI 695501 in Period 2, 21.1% had infections. 
The most frequently reported infections were upper respiratory tract infection and 
nasophyngitis. A serious infection was reported for 1 patient in each group. A serious 
infection of pneumonia was reported for 1 patient remaining on US-licensed Humira in 
Period 2, a serious infection of otitis medical was reported for 1 patient remaining on BI 
695501 in Period 2, and 1 patient who transitioned from US-licensed Humira to BI
695501 had 2 serious events of viral pneumonia and salmonella sepsis.

No adverse events of tuberculosis (TB) were reported in the study up to the cut-off date.
Three patients had positive TB tests at Week 48/ET visit. Two (2) of the patients were in 
the BI 695501 group and 1 was in the US-licensed Humira to BI 695501 group. All 
patients had a negative test at screening.

In the 120-day safety update report a single subject randomized to US-licensed Humira 
and re-randomized to the BI 695501 had an AE of tuberculosis. 

Overall, the types and frequency of infections were consistent with those reported for 
US-licensed Humira.

Malignancy

In study 1297.2, subjects were excluded from the clinical studies if they had a history of 
cancer including solid tumors, hematologic malignancies and carcinoma in situ.  Eight 
(8) patients (2.5%) dosed with BI 695501 and 2 patients (1.1%) dosed with US licensed 
Humira for both Period 1 and period 2 had neoplasms reported in SOC “neoplasm 
benign, malignant and unspecified.” Of the eight patients treated with BI 695501 (Period 
1 and 2 or not re-randomized) there were 9 reported neoplasms in the SOC: 2 patients 
(0.6%) with skin papilloma and 2 patients (0.6%) with uterine leiomyoma, 1 patient with 
acrochordon (0.3%), 1 patient with seborrheic keratosis, 1 patient with a fibroademona 
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of the breast, 1 patient with a meningioma, and 1 patient with a prostatic adenoma.
None were considered malignancies.

In the patients treated with US-licensed Humira for both Period 1 and 2 or not re-
randoized, 1 patient had breast cancer and 1 patient had a non-hodgkin’s lymphoma. 
Both events in US-licensed Humira group were considered malignancies.

In the 120 day safety update, 3 new subjects in the US-licensed Humira to BI 695501 
had AEs in the SOC, “neoplasm benign, malignant and unspecified” and all three events 
were considered malignant. These events included a basal cell carcinoma, colon cancer 
and GI stromal tumor.  

Overall the frequency of malignancies were similar in the US-Humira and BI 695501 
treatment arms in study 1297.2 and the types and frequencies were consistent with 
those reported for US-licensed Humira.

Hypersensitivity, Including Anaphylaxis

Hypersensitivity reactions were analyzed using a pre-specified protocol-specific AESI. 
Cases were identified using a MedDRA SMQ of hypersensitivity (narrow). Anaphylactic 
reactions were also assessed using the SMQ (narrow) for anaphylactic reactions.

In Period 1, 7 patients (2.2%) in BI 695501 and 8 patients (2.5%) in the US-licensed 
Humira group had reported hypersensitivity reactions. The most commonly reported 
were allergic rhinitis (BI 695501: 2 patients (0.6%) and US-licensed Humira: 2 patients 
(0.6%)), rash (BI 695501: 2 patients (0.6%), US licensed Humira: 1 patient (0.3%)) and 
urticaria (BI695501: 0 patients, US-licensed Humira: 2 patients (0.6%)). Other reported 
hypersensitivity reaction in BI 695501 included dermatitis, contact dermatitis and 
injection site urticaria (each reported in a single patient). In the US-licensed Humira 
group anaphylactic reaction, sinusitis allergic, dermatitis and exfoliative rash were 
reported, each in a single patient.

In Period 2 in patients who remained on US-licensed Humira, 2 patients (1.4%) had
hypersensitivity events (rash and urticaria), and in the group that transitioned from US-
licensed Humira to BI 695501, 3 patients (2.1%) had events of hypersensitivity with 
reported events of rash, eczema and face edema. In patients remaining on BI 695501 in 
both periods, 2 patients had hypersensitivity events in Period 2 (rash and injection site 
urticaria).

There was a single report of anaphylaxis which occurred in a patient in the US-licensed 
Humira group in Period 1. The patient was a 49 year-old female, hospitalized with a 
diagnosis of acute pyelonephritis, and treated with 2g ceftriaxone. The same day she
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developed a urticarial rash on her leg and abdomen, with blood pressure decrease to 
70/40 mm Hg. She received treatment with adrenaline, dexamethasone and 
chlorpheniramine and the event resolved. She received US-licensed Humira the day 
prior to the dose of ceftriaxone. The onset of the event was approximately 2 months 
after beginning the study treatment. Study drug was discontinued. The investigator 
reported that this anaphylactic reaction was due to concomitant treatment with 
ceftriaxone. 

No reports of anaphylactic reactions were received in Period 2 and there were no 
reports of anaphylaxis in patients transitioning form BI 695501 to US-licensed Humira.

In study 1297.8 at least one AESI was reported for 5 subjects (1.5%): Injection site 
hypersensitivity was reported in 2 subjects (1.9%) in the BI 695501 group and 1 subject 
in the EU-approved Humira group. Hypersensitivity was reported in 1 subject in the US-
licensed Humira group and urticaria in 1 subject in the US-licensed Humira group. 

Overall, there was a low frequency of hypersensitivity reactions, which were consistent 
in the type and frequency of hypersensitivity-related AEs reported for US-licensed
Humira. There was no notable difference in the incidence of hypersensitivity reactions 
following the single transition from US-licensed Humira to BI 695501 in the RA subjects 
compared to those patients who continued on US-licensed Humira.

Injection site reactions

Injection site reactions that were predefined included the AEs defined by the terms 
administration site reactions, application and instillation site reactions, infusion site 
reactions, and injection site reactions. 

In study 1297.2 in Period 1, 5 patients (1.5%) in the BI 695501 and 10 patients (3.1%) in 
the US-licensed Humira group were reported with injection site reactions. In Period 2, 2 
patients (0.7%) in the BI 695501 group who remained on BI 695501 had injection site 
reactions (injection site urticaria, and puncture site pain), 2 patients (1.4%) in the US-
licensed Humira group continuing on US-licensed Humira reported injection site 
erythema and pain (1 each). At the cut-off date no injection site reactions had been 
reported in the group transitioning from US-licensed Humira to BI 695501 in Period 2.

Overall the types and frequency of injection site reaction AEs were similar between BI 
695501 and US-licensed Humira groups. There was no notable difference in the 
incidence of injection site reactions following transition from US-licensed Humira to BI 
695501.
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Liver Enzyme Elevations and Drug Induced Liver Injury

In study 1297.2, adverse event of liver enzyme elevations and hepatobiliary disorders 
were captured under several different preferred terms. Overall reported adverse events 
related to liver function testing were similar between the treatment arms for events in 
the hepatobiliary SOC and for Investigations related to liver enzymes (Table 26). Of 
these, three events were reported as serious by the investigator. During Period 1, one 
patient in BI 695501 had a serious event of hepatic enzymes increased. During Period 2 
one patient in the BI 695501 to BI 695501 dose group had 2 serious adverse events of 
ALT and AST increased. This patient had abnormal LFTs at baseline and was later 
diagnosed with auto-immune hepatitis (AIH). Both patients were discontinued from the 
study. After the cut-off date one additional patient in the Humira to BI 695501 dose 
group had a serious AE of AST increase following the last dose of study medication. 
This patient had received a number of concomitant medications including amoxicillin, 
levofloxacin, ondansetron and tramadol prior to the AST elevation. The AST elevation 
resolved the following week.
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Table 26: Hepatobiliary AEs and Liver Enzyme Elevation AEs by Preferred Term,
Study 1297.2 

Period 1 Period 2 (to data cut-off)
Preferred Terms BI 695501 

N=324
US-Humira
N=321

BI 695501 to 
BI 695501
N=298

Humira to 
Humira
N=148

Humira to BI 
695501
N=146

Hepatic 
steatosis

1 (0.3) 1 (0.3) 0 0 0

Drug Induced 
Liver Injury

1 (0.3) 0 0 0 0

ALT increased 5 (1.5) 5 (1.6) 5 (1.7) 2 (1.4) 2 (1.4)
AST increased 3 (0.9) 2 (0.6) 5 (1.7) 1 (0.7) 0
GGT increased 2 (0.6) 2 (0.6) 3 (1.0) 0 0
Hepatic enzyme 
increased

1 (0.3) 2 (0.6) 3 (1.0) 0 1 (0.7)

Transaminases 
increased

0 2 (0.6) 0 0 0

Liver function 
test increased

0 0 2 (0.7) 0 0

Blood alkaline 
phosphatase 
increased

1 (0.3) 0 1 (0.3) 0 0

Blood bilirubin 
increased

0 0 1 (0.3) 0 0

Discontinued 
due to 
hepatobiliary 
disorder
(increase ALT, 
AST, or blood 
bilirubin 
increased)

1 (0.3) 0 2 (0.7) 1 (0.7) 0

Source: Analysis based on data from 351(k) BLA submission, Clinical Trial Report tables 14.3.1.7 and 14.3.1.15

The applicant also conducted an additional analysis based on patients meeting the pre-
defined protocol criterial for DILI which was based on laboratory values for ALT, AST 
and total bilirubin.  At the time of data cut-off, 4 patients were identified with protocol 
defined AESIs. The laboratory criteria included:

1. For patients with normal liver function at baseline (BL): AST and/or 
ALT>3xULN combined with total bilirubin >2x ULN measured in the same 
blood sample 
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2. For patients with abnormal LFT values at BL: AST and/or ALT >3x BL 
combined with total bilirubin >2x BL measured in the same blood sample 
for patients with impaired liver function at BL, 

3. AST and/or ALT >10 x ULN
Following the data-cut off period an additional patient meeting the laboratory criteria 
was identified. 

Of the five (5) patients identified who met the pre-defined laboratory criteria, four (4) met 
criteria 2 and 3 and did not show elevations in total bilirubin above the ULN. 

One patient dosed with BI 695501 in Period 1 and Period 2 had an elevation in 
transaminases >3 xULN and concomitant elevation in total bilirubin >2xULN meeting the 
pre-defined DILI criteria. The patient was a 64 year-old female randomized to the BI 
695501 group. She had an ALT and AST >3x ULN and a total bilirubin >2xULN on study 
day 308 during Period 2. She was discontinued from the study treatment and ALT, AST 
and total bilirubin remained elevated at the time of the data cut-off. Elevations in ALT 
and AST began earlier in treatment (Period 1) with the first elevation in ALT noted on 
study day 56 and resolving on study day 84. During Period 2 she had an elevation in 
ALT on study day 168 which resolved and another elevation in ALT and AST which 
began on study day 281. The concomitant elevation in ALT, AST and total bilirubin was 
noted on study day 308. Antibodies tested for hepatitis B and C were negative. 
Autoimmune hepatitis (AIH) was considered a potential etiology but was not confirmed 
by laboratory assessments. 

Of the four other patients who met the pre-defined laboratory criteria for elevated 
transaminases, three received BI 695501 in either Period 1 or transitioned from US-
licensed Humira to BI 695501 in Period 2. Of the three patients treated with BI 695501, 
one patient dosed with BI 695501 in Period 1 and Period 2 was diagnosed with AIH 
(discussed under serious hepatic AEs above), one patient had an elevation in 
transaminases which resolved while continuing to dose in the study, and one patient 
had an elevation in transaminases following the last dose of study medication. This 
patient had an elevation in ALT >10xULN approximately 3 months after the last dose of 
study medication following treatment for an adverse event of tuberculosis.  

One patient received Humira in Period 1 and 2 and presented with elevations in ALT 
>10xULN (Study Day 168) and was diagnosed with hepatitis C infection.  The patient 
was discontinued from the study treatment. 

In study 1297.8 DILI was defined as laboratory criteria of ALT and/or AST >3xULN 
combined with an elevation of total bilirubin >2xULN in the same blood sample. No 
AESIs were reported due to DILI in this study.
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In summary, the overall number of hepatic events was similar between treatment 
groups. Further, the events were similar in type and frequency to the known safety 
profile for US-licensed Humira.8 The number of liver enzyme elevations meeting the 
pre-defined protocol criteria for DILI was small with some numerical imbalance where
four cases occurred in the BI 695501 dose group vs. one in the US-licensed Humira 
group. However, most of these cases were potentially confounded by concomitant 
treatments and co-morbidities. One patient in the BI 695501 dose group in Period 1 
and 2 had concomitant elevations in transaminases and total bilirubin where AIH was 
considered a potential etiology but was not confirmed by laboratory assessments.
Considering the known risk of liver enzyme elevations and severe hepatic reactions with
US-licensed Humira,9 the findings from BI 695501 clinical program do not preclude the 
conclusion that no clinically meaningful differences exist between BI 695501 and US-
licensed Humira.

Hematologic Disorders

Cases of clinically significant cytopenias, including rare reports of pancytopenia and 
aplastic anemia, have been reported with TNF-inhibitors, including US-licensed Humira.

Hematologic events were reported more often in the BI 695501 dose group than in the 
US-licensed Humira dose group (see Table 27). Overall seventeen (17) patients (5.2%) 
in the continuous BI 695501 group and 3 patients (1.7%) in the continuous US-licensed 
Humira group were reported with adverse events of hematologic disorders. Hematologic 
events were identified as either events in the SOC ‘blood and lymphatic system 
disorders’ or under the SOC ‘investigations’. The most commonly reported PTs were 
anemia, lymphopenia, leukocytosis, hemoglobin decreased. No reports of hemoblogin 
or hematocrit decreased were received in the US-licensed Humira group. The 
increased numbers of hematologic events in BI 695501 group were primarily due to 
reported events of anemia, and hemoglobin decrease.  The events were all non-serious 
and were mild (8 events) or moderate (2 events) in severity. No events led to 
discontinuation of treatment. Of note, five of these patients had low levels of hemoglobin 
at screening or baseline. Some of these abnormalities had alternative etiology/risk 
factors, and most levels of decreased hemoglobin and hematocrit returned to baseline 
or screening values with continued study dosing.

                                                           

8 FDA-Approved Humira labeling 

9 FDA-Approved Humira labeling

Reference ID: 4128171



Clinical Review
Stefanie Freeman, M.D.
351 (k) BLA 761058
BI 695501, proposed biosimilar to US-licensed Humira
 

77 

Table 27: Hematologic Disorders – SOCs for Blood and Lymphatic Disorders and 
Investigations with PTs Related to Anemia, Study 1297.2

Period 1 (Weeks 0-24) Period 2 (Week 24-final cut-off)
BI 695501 
N=324

US-Humira
N=321

BI 695501 to 
BI 695501
N=298

Humira to 
Humira
N=148

Humira to BI 
695501
N=146

Anemia 6 ( 1.9) 0 2 (0.7) 0 0

Anemia vitamin 
B12 deficiency

0 0 1 (0.3) 0 0

Hematocrit 
decreased

1 (0.3) 0 0 0 0

Hemoglobin
decreased

1 (0.3) 0 1 (0.3) 0 0

Source: Adapted from Clinical Trial Report 1297.2, Tables 14.3.1.7 and 14.3.1.15

While a numerical imbalance in cases of anemia was reported in the BI 695501 group 
these represent mostly pre-existing laboratory abnormalities and did not result in
discontinuation of treatment.  Further, the shifts to CTCAE grade 3 or 4 levels for 
hemoglobin were similar between treatment groups. Also the mean and median group 
changes for hemoglobin and hematocrit values were similar between treatment groups
during the study. Overall the types of hematologic reactions were consistent with those 
reported for US-licensed Humira. 

Other AEs of Interest

No reports of hepatitis B re-activation (lower level term, LLT, reactivation of hepatitis B),
demyelinating disorders (SMQ demyelination, narrow), sarcoidosis, Steven’s-Johnson 
syndrome, erythema multiforme, or congestive heart failure (SMQ cardiac failure, 
narrow) were received up to the cut-off date. One patient initially randomized to the BI
695501 group developed an AE of SLE during Period 1.

Overall, the incidence of AESIs in BI 695501 and US-licensed Humira treatment arms 
was similar. No increase in AESIs was seen following a single transition to BI 695501 in 
the RA population. The type and frequency of AESI were consistent with the known 
safety profile of US-licensed Humira.  Non-clinically meaningful numerical imbalances 
were noted in AESI categories of DILI and hematologic disorders, however, such 
imbalances are not unexpected in this patient population and confounding background 
treatment with methotrexate.  Further, given the degree of analytical and functional 
similarity between BI 695501 and US-licensed Humira, and the context of use, the 
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observed numerical differences do not preclude the conclusion that no clinically 
meaningful differences exist between BI 695501 and US-licensed Humira.

7.3.5 Submission Specific Primary Safety Concerns
Please refer to the adverse events of special interest above.

7.4 Supportive Safety Results

7.4.1 Common Adverse Events
Common AEs, reported by patients enrolled in the study 1297.2 are summarized in 
Table 28, Table 29, and Table 30. Table 28 includes patients receiving BI 695501 or 
US-licensed Humira up to week 58.

The overall proportion of RA patients reporting TEAEs in study 1297.2 was similar 
across treatment groups, and the events were consistent with the known safety profile 
for US-licensed Humira. The most frequently reported AEs in both treatment groups 
were nasopharyngitis and upper respiratory tract infections. The commonly reported 
AEs appear to be similar between BI 695501 and US-licensed Humira. 
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Table 28. TEAEs (Period 1 and 2) or Not re-randomized in Study 1297.2 (up to 58 
weeks maximum) (>3% cut-off)

Number of patients, N (%)
System Organ Class
Preferred Term

BI 695501 US-Humira

Total number of patients 324 (100) 175 (100)
Patients with any AE 184 (56.8) 100 (57.1)
Infections and infestations 109 (33.6) 58 (33.1)
Nasopharyngitis 16 (4.9) 16 (9.1)
Upper respiratory tract infection 18 (5.6) 9 (5.1)
Bronchitis 13 (4.0) 9 (5.1)
Sinusitis 10 (3.1) 6 (3.4)
Pharyngitis 13 (4.0) 4 (2.3)
Urinary tract infection 10 (3.1) 4 (2.3)
Gastroenteritis 10 (3.1) 2 (1.1)
Musculoskeletal and connective tissue 
disorders

34 (10.5) 19 (10.9)

Rheumatoid arthritis 10 (3.1) 6 (3.4)
Nervous system disorders 22 (6.8) 10 (5.7)
Headache 11 (3.4) 6 (3.4)
Respiratory, thoracic and mediastinal 
disorders

17 (5.2) 11 (6.3)

cough 4 (1.2) 6 (3.4)
Source: Summary of Clinical Safety Table 14. 
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Table 29.  TEAEs Reported in >1.5% of Patients During Period 1 (Week 0-Week 
24), Study 1297.2

Number of patients, N (%)
System Organ Class
Preferred Term

BI 695501 US-Humira

Total number of patients 324 (100) 321 (100)
Patients with any AE 137 (42.3) 147 (45.8)
Infections and infestations 71 (21.9) 83 (25.9)
Nasopharyngitis 8 (2.5) 15 (4.7)
Upper respiratory tract infection 7 (2.2) 12 (3.7)
Bronchitis 9 (2.8) 9 (2.8)
Pharyngitis 5 (1.5) 9 (2.8)
Sinusitis 5 (1.5) 9 (2.8)
Gastroenteritis 7 (2.2) 2 (0.6)
Urinary tract infection 6 (1.9) 3 (0.9)
Pneumonia 1 (0.3) 5 (1.6)
Musculoskeletal and connective tissue disorders 26 (8.0) 23 (7.2)
Rheumatoid arthritis 7 (2.2) 4 (1.2)
Back pain 4 (1.2) 5 (1.6)
Gastrointestinal disorders 23 (7.1) 25 (7.8)
Nausea 6 (1.9) 6 (1.9)
Diarrhoea 5 (1.5) 5 (1.6)
Nervous system disorders 17 (5.2) 15 (4.7)
Headache 11 (3.4) 8 (2.5)
Respiratory, thoracic and mediastinal disorders 11 (3.4) 18 (5.6)
Cough 2 (0.6) 7 (2.2)
General disorders and administration site 
conditions 

9 (2.8) 19 (5.9)

Pyrexia 1 (0.3) 5 (1.6)
Injection site pruritus 0 5 (1.6)
Investigations 14 (4.3) 13 (4.0)
ALT increased 5 (1.5) 5 (1.6)
Vascular disorders 2 (0.6) 11 (3.4)
Hypertension 1 (0.3) 5 (1.6)
Blood and lymphatic system disorders 8 (2.5) 2 (0.6)
Anaemia 6 (1.9) 0
Source: Summary of clinical safety Table 16
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Table 30. TEAEs Reported in >1.5% in Period 2 up to Cut-off: (Week 24 up to Week 
58), Study 1297.2

Number of patients, N (%)
System Organ Class
Preferred Term

BI 695501 to BI 
695501

US-Humira to US 
Humira

US-Humira to BI 
695501

Total number of patients 289 (100) 148 (100) 146 (100)
Patients with any TEAE 112 (37.6) 40 (27.0) 51 (34.9)
Infections and infestations 63 (21.1) 23 (15.5) 28 (19.2)
Upper respiratory tract infection 13 (4.4) 6 (4.1) 9 (6.2)
Nasopharyngitis 8 (2.7) 5 (3.4) 4 (2.7)
Pharyngitis 9 (3.0) 1 (0.7) 1 (0.7)
Bronchitis 5 (1.7) 4 (2.7) 0
Oral Herpes 5 (1.7) 0 2 (1.4)
Sinusitis 5 (1.7) 0 1 (0.7)
Musculoskeletal and 
connective tissue disorders 

11 (3.7) 6 (4.1) 4 (2.7)

Rheumatoid arthritis 3 (1.0) 3 (2.0) 1 (0.7)
Investigations 19 (6.4) 3 (2.0) 6 (4.1)
ALT increased 5 (1.7) 2 (1.4) 2 (1.4)
AST increased 5 (1.7) 1 (0.7) 0
Source: Adapted from Summary of Clinical Safety Table 17, and Clinical Trial Report 1297.2 Table 14.3.1.15

A non-clinically significant numerical increase was seen in the BI 695501 group for the 
adverse events of anemia and fractures. The numerical imbalance in anemia was 
discussed under the section on Hematologic Disorders above.

Seven (7) patients (2.2%) treated with BI 695501 in Period 1 and 2 had events of 
fractures versus 0 in the US-licensed Humira arm. Three (3) events of fracture were 
SAEs, including a fracture of the femoral neck, lumbar vertebral fracture and rib 
fracture. The fractures reported as SAEs resulted from traumatic injuries and included a 
road traffic accident and a fall. The reported non-serious fractures included a pelvic 
fracture, a wrist fracture, and foot fracture (2 cases). At the 120-day safety update a 
total of 9 patients had reports of fracture. Eight (8) patients in the BI 695501 dose group. 
All were female with a several year history of RA and 6 patients had long-term treatment 
with glucocorticoids. Five (5) patients had a history of osteopenia or osteoporosis. Five 
(5) of the fractures were traumatic in nature due to fall or road traffic accidents. There is 
no consistent pattern of fracture type and much of the imbalance appears to be the 
result of traumatic injuries. Given the degree of analytical and functional similarity 
between BI 695501 and US-licensed Humira and the pattern of fracture types, the 
numerical differences in fracture incidence do not preclude the conclusion that no 
clinically meaningful differences exist between BI 695501 and US-licensed Humira.
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The 120-day safety update which included the safety data through the completion of 
study 1297.2 showed a similar pattern of AEs. Overall 193 (59.6%) patients treated with 
BI 695501 continuously, 105 (60%) patients treated with US-licensed Humira 
continuously and 93 (63.7%) of patients in the US-licensed Humira to BI695501 group 
had at least one AE during the study.

Studies 1297.8 and 1297.1

In the single dose studies in healthy volunteers 1297.1 and 1297.8 the most commonly 
reported TEAEs were also similar across the treatment groups of BI 695501, US-
licensed Humira and EU-approved Humira. In this population the most common AEs 
were headache and upper respiratory tract infections.

In study 1297.8 AEs with incidence of >5% for the clinical pharmacology study in 
healthy volunteers are shown in Table 31.

Table 31. AEs with Incidence >5%, Study 1297.8

BI 695501 US-Humira EU-Humira Total
Total Number of subjects N(%)
System Organ Class
Preferred Term

108 (100) 108 (100) 108 (100) 324 (100)

Subjects with any AE 76 (70.4) 79 (73.1) 77 (71.3) 232 (71.6)
Nervous system disorders 32 (29.6) 33 (30.6) 31 (28.7) 96 (29.6)
Headache 25 (23.1) 25 ( 23.1) 28 ( 25.9) 78 ( 24.1)
Infections and infestations 26 (24.1) 32 (29.6) 30 (27.8) 88 (27.2)
Upper respiratory tract 
infection

19 ( 17.6) 17 ( 15.7) 22 ( 20.4) 58 ( 17.9)

Gastrointestinal disorders 14 (13.0) 19 (17.6) 11 (10.2) 44 (13.6)
Diarrhea 4 ( 3.7) 7 ( 6.5) 0 ( 0.0) 11 ( 3.4)
Nausea 6 ( 5.6) 2 ( 1.9) 3 ( 2.8) 11 ( 3.4)
Abdominal Pain 2 ( 1.9) 7 ( 6.5) 1 ( 0.9) 10 ( 3.1)
Respiratory, thoracic and 
mediastinal disorders 

14 (13.0) 9 (8.3) 17 (15.7) 40 (12.3)

Rhinorrhea 3 ( 2.8) 4 ( 3.7) 6 ( 5.6) 13 ( 4.0)
Orophyngeal Pain 6 ( 5.6) 2 ( 1.9) 4 ( 3.7) 12 ( 3.7)
Source: Clinical Trial Report 1297.8 table 14.3.1.7 and Summary of Clinical Safety

The most common adverse events in study 1297.1 are shown in Table 32.
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Table 32.  AEs with incidence of >5%, Study 1297.1

BI 6955011 US-Humira EU-Humira Total
Total Number of subjects N(%)
System Organ Class
Preferred Term

67 (100.0) 62 (100.0) 64 (100.0) 193 (100)

Subjects with any AE 58 (86.6) 50 (80.6) 50 (78.1) 158 (81.9)
Infections and infestations 24 (35.8) 16 (25.8) 26 (40.6) 66 (34.2)
Upper respiratory tract infection 13 (19.4) 10 (16.1) 17 (26.6) 40 (20.7)
Rhinitis 5 (7.5) 1 (1.6) 1 (1.6) 7 (3.6)
General disorders and 
administration site conditions

16 (23.9) 11 (17.7) 9 (14.1) 36 (18.7)

Fatigue 4 (6.0) 0 5 (7.8) 9 (4.7)
Nervous system disorders 25 (37.3) 20 (32.3) 15 (23.4) 60 (31.1)
Headache 17 (25.4) 16 (25.8) 13 (20.3) 46 (23.8)
Respiratory, thoracic and 
mediastinal disorders

10 (14.9) 10 (16.1) 5 (7.8) 25 (13.0)

Nasal congestion 3 (4.5) 5 (8.1) 1 (1.6) 9 (4.7)
Source: Summary of clinical safety Table 37 and Clinical Trial Report, Table 15.3.2. BI 6955011 trial formulation

In summary, the incidence and types of common adverse events were similar between 
the treatment arms and were consistent with the known safety profile of US-licensed 
Humira. No new safety signals have been identified further supporting the 
demonstration that there are no clinically meaningful differences between BI 695501 
and US-licensed Humira in the indication studied.

7.4.2 Laboratory Findings
 

No clinically meaningful differences in laboratory findings, were identified between the 
BI 695501, and US-licensed Humira arms. Changes in mean and group median values 
were similar over time and shifts from baseline values occurred infrequently and were 
generally similar between groups. Some numerical differences were identified in shifts 
in laboratories, however no patterns were evident that would suggest new or 
unexpected laboratory findings in the BI 695501 clinical program based on the known 
safety profile for US-licensed Humira.

7.4.3 Vital Signs and Electrocardiograms (ECGs)
 

No clinically meaningful changes over time or differences between treatment groups 
were noted for vital signs or electrocardiogram (ECGs). No new or unexpected findings 
were reported in the BI 695501 clinical program.
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7.4.5 Special Safety Studies/Clinical Trials
 

No special safety studies with BI 695501 have been submitted in the BLA.

7.4.6 Immunogenicity
 

The development of anti-drug antibodies (ADAs), and neutralizing ADAs (nAbs), may 
have impact for both safety and efficacy. Unwanted immune reactions to therapeutic 
biological products can be caused by antibodies against the drug (anti-drug antibodies; 
ADAs).  Therefore, immunogenicity assessment for therapeutic biological products 
focuses on measuring ADAs.  The detection of antibody formation is highly dependent 
on the sensitivity and specificity of the assay.  Additionally, the observed incidence of 
ADAs (including neutralizing antibodies, nAb) positivity in an assay may be influenced 
by several factors, including assay methodology, sample handling, timing of sample 
collection, concomitant medications, and underlying disease. In these studies the 
determination of anti-drug antibodies consisted of several steps including:1) screening 
2) confirmation and 3) determination of antibody titer and neutralization of adalimumab.

Incidence of Immunogenicity

In the controlled studies (1297.8, 1297.1 and 1297.2) immunogenicity was assessed at 
multiple time points.

Study 1297.8

Study 1297.8 compared the PK, safety, tolerability, and immunogenicity of a single 
subcutaneous dose of the commercial formulation of BI 695501, US-licensed Humira 
and EU-approved Humira in 324 healthy male subjects randomized 1:1:1. Overall a high 
proportion of subjects developed ADAs with approximately 90% of subjects ADA 
positive on Day 71 and 60% with nAb in all treatment groups. As summarized in Table 
33, a higher frequency of positive ADAs was observed at a very early time point, Day 8, 
168 hours, in the BI 695501 group.  However, the proportion of subjects with ADAs and 
nAbs was similar across treatment groups at multiple time points thereafter, from Days 
14 through end of testing on Day 71 (see Table 33 and Table 34). A total of 6 subjects 
had neutralizing ADA (nAb) at baseline. By day 71, 59.8% of subjects in the BI 695501 
group, 63.9% of subjects in the US-licensed Humira group, and 58.3 % of subject in the 
EU-approved Humira group had developed neutralizing antibodies after a single dose.
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The proportion of subjects developing ADAs and nAbs was similar between treatment 
groups (Table 33 and Table 34).

Table 33. Incidence of ADAs in Healthy Volunteers, Study 1279.8

Timepoint BI 695501 
(n=108)

US-licensed 
Humira (n=108)

EU-approved 
Humira (n=108)

Total (n=324)

Baseline 4 (3.7%) 3 (2.8%) 4 (3.7%) 11 (3.4%)
Day 8 35 (32.7%) 6 (5.6%) 5 (4.6%) 46 (14.3%)
Day 14 44 (41.1%) 38 (35.2%) 21 (19.6%) 103 (32.0%)
Day 28 50 (46.7%) 60 (56.1%) 40 (37.4%) 150 (46.7%)
Day 44 62 (57.9%) 59 (55.1%) 58 (54.2%) 179 (55.8%)
Day 56 85 (80.2%) 82 (76.6%) 78 (73.6%) 245 (76.8%)
Day 71 (EOS) 99 (92.5%) 95 (88.0%) 91 (84.3%) 285 (88.2%)
Source Clinical Trial Report 1297.8, Table 14.3.5.10

Table 34. Incidence of Neutralizing Antibodies, Study 1297.8

Timepoint BI 695501
(n=108)

US-licensed 
Humira (n-108)

EU-approved 
Humira (n=108)

Total (n=324)

Baseline 3 ( 2.8%) 1 ( 0.9%) 2 ( 1.9%) 6 ( 1.9%)
Day 8 2 (1.9%) 0 ( 0.0%) 0 ( 0.0%) 2 ( 0.6%)
Day 14 5 ( 4.7%) 5 ( 4.6%) 5 ( 4.7%) 15 ( 4.7%)
Day 28 12 ( 11.2%) 19 ( 17.8%) 9 ( 8.4%) 40 ( 12.5%)
Day 44 27 ( 25.2%) 36 ( 33.6%) 26 ( 24.3%) 89 ( 27.7%)
Day 56 43 ( 40.6%) 57 ( 53.3%) 42 ( 39.6%) 142 ( 44.5%)
Day 71 (EOS) 64 ( 59.8%) 69 ( 63.9%) 63 ( 58.3%) 196 ( 60.7%)
Source Clinical Trial Report1297.8, Table 14.3.5.11

Study 1297.2

In study 1297.2 the frequency of ADAs and nAbs were similar between BI 695501 and 
the US-licensed Humira group in patients with RA receiving methotrexate. The 
proportion of patients developing ADAs and titers of ADAs were similar between the 
groups at multiple time points during the first 24 weeks (Period 1).
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Table 35. Incidence of ADAs or nAbs positive Results in Period 1, Study 1297.2

ADA positive nAb positive
n/N (%) BI 695501 US-Humira BI 695501 US-Humira
Predose 11/322

(3.4)
21/321
(6.5)

9/322
(2.8)

16/321
(5.0)

Week 1 18/317
(5.7)

29/311
(9.3)

10/317
(3.2)

12/311
(3.9)

Week 2 32/317
(10.1)

51/318
(16.0)

9/317
(2.8)

26/318
(8.2)

Week 4 64/319
(20.1)

62/315
(19.7)

20/319
(6.3)

24/314
(7.6)

Week 12 101/311
(32.5)

106/304
(34.9)

39/311
(12.5)

53/303
(17.5)

Week 24 127/294
(43.2)

144/301
(47.8)

48/294
(16.3)

61/301
(20.3)

Source: Summary of clinical safety Table 45

A similar ADA and nAb pattern was also seen in Period 2 as summarized in Table 36.
At Weeks 40 and 48 the frequency of ADAs and nAbs are similar to Week 24 and 
across dose groups. No increase in immunogenicity in the proportion of patients 
developing ADAs or nAbs were seen in the transition from US-licensed Humira to BI 
695501. 

Table 36. Incidence of ADAs and nAb Results, Period 2, Study 1297.2

ADA positive nAb positive
n/N (%) BI 695501 

to BI 
695501

US-Humira 
to US-
Humira

US-Humira 
to BI 
695501

BI 695501 
to BI 
695501

US-Humira 
to US-
Humira

US-Humira 
to BI 
695501

Week 24 125/292 
(42.8)

74/147 
(50.3)

65/146 
(44.5)

46/292 
(15.8)

35/147 
(23.8)

23/146 
(15.8)

Week 40 117/284 
(41.2)

65/140 
(46.4)

61/140 
(43.6)

38/284 
(13.4)

22/140
(15.7)

25/140 
(17.9)

Week 48 118/282 
(41.8)

69/139 
(49.6)

50/138 
(36.2)

54/282 
(19.1)

30/139 
(21.6)

21/138 
(15.2)

Week 58 21/47 
(44.7)

21/36 
(58.3)

14/34 
(41.2)

16/47
(34.0)

14/36
(38.9)

10/34
(29.4)

Source: 120- Day Safety Update Table 14.3.5.7.1 and 14.3.5.7.2

Immunogenicity was also available from the single dose Study 1297.1, which used the 
trial formulation of BI 695501, in healthy volunteers. Results showed an overall high 
frequency of ADA positive subjects on Day 79 after a single SC dose which was similar 
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across the treatment arms supporting a similar immunogenicity profile between the 
three products.

Table 37. Incidence of ADAs and nAb Results, Study 1297.1

ADA positive nAb positive
# Subjects 
positive N (%)

BI 695501 
N=67

US-
Humira 
N=62

EU-
Humira
N=64

BI 695501 
N=67

US-
Humira 
N=62

EU-
Humira
N=64

Baseline 4 (6.5) 5 (8.1) 2 (3.1) 0 0 0
Day 8 14 (20.9) 8 (12.9) 4 (6.5) 0 0 0
Day14 28 (41.8) 36 (58.1) 24 (38.7) 0 1 (2.8) 0
Day 28 36 (53.7) 43 (69.4) 45 (73.8) 2 (5.6) 1 (2.3) 4 (8.9)
Day 79 64 (95.5) 56 (93.3) 56 (90.3) 34 (53.1) 20 (35.7) 26 (46.4)
Source:  Adapted from Table 37 and 38 Integrated summary of Immunogenicity

Impact of Immunogenicity on Safety

In the clinical pharmacology study 1297.8, 232 of 324 subjects (71.6%) reported a 
TEAE.  There was a high frequency of ADAs (88.2%) and nAbs (60.7%) by Week 72. 
The frequency of ADAs and antibody titers were similar in BI 695501, US-licensed 
Humira and EU-approved Humira groups. Adverse events of hypersensitivity and SAEs 
were also similar between the treatment groups. Five subjects experienced at least 1 
AESI (pre-specified AESI for the trial included anaphylactic reactions, serious infections, 
hypersensitivity reactions and predefined laboratory abnormalities). Injection site 
hypersensitivity was reported in 2 subjects in the BI 695501 group and 1 subject in the 
EU-approved Humira group, hypersensitivity was reported in 1 subject in the US-
licensed Humira group and urticaria in 1 subject in the US-licensed Humira group. In 
study 1297.8, an increase in the frequency of ADAs occurred on study Day 8 in subjects 
receiving a single injection of BI 695501. No adverse events of special interest were 
reported in subjects with ADA positive results on Day 8. 

In study 1297.2 few hypersensitivity reactions were reported, and numbers of 
hypersensitivity and injection site reactions were similar between BI 695501 and US-
licensed Humira groups. Most ADA positive patients did not have any AEs reported for 
either hypersensitivity or injection site reactions. No patients treated with BI 695501 had 
events of anaphylaxis. Immunogenicity and hypersensitivity reactions did not increase 
after a single transition from US-licensed Humira to BI 695501.
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These data did not indicate significant association of immunogenicity and safety issues 
with either BI 695501, US-licensed Humira (or EU-approved Humira in study 1297.8).

Impact of Immunogenicity of Efficacy

Higher incidence and titers of ADAs appeared to have an impact on efficacy but effects 
were similar between the BI 695501 and the US-licensed Humira groups, as 
summarized in Table 38. Similarly, a higher incidence of nAbs appeared to negatively 
impact the clinical responses, as a measured by ACR20 response rates at Week 24.  
However, this impact was similar between BI 695501 and US-licensed Humira. 

Table 38. ACR20 Response at Week 24 by ADA and nAb, Study 1297.2

N Week 24 ACR20 Response rate (%)
BI 695501 US-Humira BI 695501 US-Humira

Overall trial population (FAS) 321 318 69.0 64.6
ADA positive at Week 24 (SAF) 127 144 69.3 64.6

Titer: low (Q1) 32 39 75.0 66.7
Titer: medium (Q2-Q3) 59 69 72.9 66.7
Titer: high (Q4) 36 36 58.3 58.3

ADA negative at Week 24 (SAF) 167 157 78.4 71.3
nAb positive at Week 24 (SAF) 48 61 60.4 55.7
nAb negative at Week 24 (SAF) 246 240 77.2 71.3

Source: Clinical Trial Report 1297.2 Table 21; FAS (full analysis set), SAF (safety analysis set)

Immunogenicity data from the single dose healthy subject studies, and study 1297.2 in 
patients with RA, does not show an increased risk of development of ADAs with 
treatment of BI 695501 as compared with US-licensed Humira. ADA formation also did 
not increase following a single transition from US-licensed Humira to BI 695501.  
Therefore, the data support similar immunogenicity between BI 695501 and US-
licensed Humira and further support a demonstration of no clinically meaningful 
differences between BI 695501 and US-licensed Humira.

7.5 Other Safety Explorations

7.5.1 Dose Dependency for Adverse Events
Not applicable for this application.
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7.5.2 Time Dependency for Adverse Events
Not applicable for this application.

7.5.3 Drug-Demographic Interactions
No significant safety signals were identified based on drug-demographic interactions.

7.5.4 Drug-Disease Interactions
Not applicable for this application.

7.5.5 Drug-Drug Interactions
Not applicable.

7.6 Additional Safety Evaluations

7.6.1 Human Carcinogenicity
Malignancies, including lymphoma, have been identified as potential risks with US-
licensed Humira and other TNF-inhibitors as described in the Warnings and Precautions 
section of US-licensed Humira’s USPI. There were no malignancies reported in the BI 
695501 original submission. In the 120 day safety update three new malignancies were 
reported in the US-licensed Humira to BI 695501 treatment group. Overall the reported 
incidence of malignancies was similar between BI 695501 and US-licensed Humira 
treatment groups as summarized in section 7.3.4 and do not preclude a conclusion of 
no clinically meaningful differences between BI 695501 and US-licensed Humira.

7.6.2 Human Reproduction and Pregnancy Data
Not applicable for this application.

7.6.3 Pediatrics and Assessment of Effects on Growth
Not applicable for this application.

7.6.4 Overdose, Drug Abuse Potential, Withdrawal and Rebound
Not applicable for this application.

7.7 Additional Submissions / Safety Issues

A 120-day safety update report was submitted on February 17, 2017 and provided 
additional information from the time of the BLA submission, as discussed in the 
respective subheadings of the section on Safety above. At the time of the original BLA 
submission safety data through week 32 in study 1297.2, with a cut-off date of April 29th,
2016 was submitted. Study 1297.2 was completed on October 18, 2016. The 120-day 
safety update provided the safety and immunogenicity data through the completion of
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study 1297.2. It also included the safety data from an additional completed study,
1297.6, and interim safety data from the ongoing study 1297.3.

Additional safety data through the completion of study 1297.2 is consistent with the data 
submitted in the BLA and safety data from the reporting period is discussed in the 
respective safety sections above.

Study 1297.3 is an open-label, single arm extension trial of 1297.2 for 48 weeks. The 
first patient entered the study on February 11, 2016 and the last patient entered the 
study on September 7, 2016. The 120-day safety update provided additional safety 
information through December 31, 2016. A total of 430 patients have been enrolled (225 
from BI 695501 group, 103 from the US-licensed Humira group, and 102 from the US-
licensed Humira to BI 695501 group) from study 1297.2. A total of 15 patients (3.5%) 
had SAEs. Pneumonia was the only SAE reported in more than one patient. One patient 
treated with BI 695501 during study 1297.2 and continuing into study 1297.3 had a fatal 
event during the extension study. These cases were discussed in the respective 
subheadings of the section on Safety above. 

During the reporting period for the 120-day safety update, the safety profile from the 
parent study 1297.2 was maintained in the open-label extension study 1297.3, and
remained consistent with the known safety profile of US-licensed Humira.

8 Postmarket Experience

BI 695501 is not currently marketed.
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USPI Humira (adalimumab), June 2016

9.2 Labeling Recommendations

Proprietary name

The proposed proprietary name for BI 695501 is Cyltezo. 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 BI 695501 is necessary to distinguish this proposed product from US-
licensed Humira (adalimumab).  As explained in FDA’s draft Guidance for 
Industry10, Nonproprietary Naming of Biological Products, FDA expects that a 
nonproprietary name that includes a distinguishing suffix will facilitate safe use 

                                                           

10 See the FDA draft guidance for industry on Nonproprietary Naming of Biological Products (August 
2015). When final, this guidance will represent FDA’s current thinking on this topic. The guidances 
referenced in this document are available on the FDA Drugs guidance Web page at
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM45998
7.pdf  
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and optimal pharmacovigilance of biological products.  The applicant proposed 
suffixes, ‘adbm’ was found to be conditionally acceptable by the Agency.

Physician Labeling

At the time of this review, labeling discussions are ongoing. 

9.3 Advisory Committee Meeting

No advisory committee was held for this biosimilar application as it was determined that
there were no issues where the Agency needed input from the committee.
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