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1. Executive Summary 
Boehringer Ingelheim Pharmaceuticals, Inc. submitted a Biologic License Application (BLA) for 
BI 695501, a human monoclonal immunoglobulin G1 (IgG1) antibody that binds specifically to 

, under Section 351(k) of the Public Health Service Act (42 
USC 262(k)). The Applicant is seeking approval for BI 695501, a proposed biosimilar to United 
States (US)-licensed Humira® (BLA 125057) and licensure for seven indications currently 
approved for US-licensed Humira®, which are Rheumatoid Arthritis (RA), juvenile idiopathic 
arthritis (JIA) in patients 4 years of age and older, Psoriatic Arthritis (PsA), Ankylosing 
Spondylitis (AS), adult Crohn’s Disease (CD), Ulcerative Colitis (UC), and Plaque Psoriasis 
(PsO). BI 695501 drug product is supplied as a sterile solution at a concentration of 50 mg/mL in 
a pre-filled syringe (PFS, 40 mg/0.8 mL) for subcutaneous (SC) administration.  

The clinical development for BI 695501 relevant to the submission in the US included two 
clinical studies. Pharmacokinetic (PK) similarity of BI 695501 to US-licensed Humira® and EU-
approved Humira® was evaluated in a pivotal 3-way PK similarity study to compare the PK, 
safety, tolerability, and immunogenicity of BI 69550, US-licensed Humira® and EU-approved 
Humira® in 327 healthy male subjects (108/treatment arm) (Study 1297.8). Pharmacokinetics 
and immunogenicity were also assessed for BI 695501 and US-licensed Humira® in patients with 
active rheumatoid arthritis (RA) in Study 1297.2 (n=645).  

In the pivotal PK study, Study 1297.8, the 90% confidence interval (CI) for the geometric mean 
ratios of the primary PK parameters (Cmax, AUC0- , AUC0-last) for the following comparisons 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%. In Study 1297.2, plasma concentrations of adalimumab were assessed at pre-dose, 6 hour 
post-dose and at Week 1, 2, 4, 12, 24, and 40. Overall, plasma trough concentrations appeared to 
be comparable between BI 695501 and US-licensed Humira® in the initial randomization period 
(Week 24).

The incidence of anti-drug antibody (ADA) formation in healthy subjects was comparable 
between treatments, 92.5%, 88%, and 84.3% for BI 695501, US-licensed Humira® and EU-
approved Humira®, respectively, at end of the study. 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, no further increase in the proportion of 
patients with ADA+ response was observed in the US-licensed Humira® to BI 695501 group 
when compared to the US-licensed Humira® to US-licensed Humira® group by Week 40. While 
the development of ADAs appears to decrease the exposure of the products, the impact of ADAs 
on PK was similar between the treatment groups.

Overall, PK similarity has been demonstrated between BI 695501 and US-licensed Humira®.
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The PK results add to the totality of evidence to support a demonstration of biosimilarity of BI 
695501 and US-licensed Humira®.

1.1 Recommendations

The Office of Clinical Pharmacology has determined that PK similarity has been demonstrated
between BI 695501 and US-licensed Humira®, and the PK results support a demonstration of no 
clinically meaningful differences between BI 695501 and US-licensed Humira®.

1.2 Phase IV Commitments

None

1.3 Summary of Clinical Pharmacology and Biopharmaceutics Findings

The clinical development for BI 695501 relevant to the submission in the US included two 
clinical studies. Pharmacokinetic (PK) similarity of BI 695501 to US-licensed Humira® and EU-
approved Humira® was evaluated in a pivotal 3-way PK similarity study to compare the PK, 
safety, tolerability, and immunogenicity of BI 69550, US-licensed Humira® and EU-approved 
Humira® in 327 healthy male subjects (108/treatment arm) (Study 1297.8). Pharmacokinetics 
and immunogenicity were also assessed for BI 695501 and US-licensed Humira® in patients with 
active RA in Study 1297.2 (n=645).  

In the pivotal PK study, Study 1297.8, the 90% CI for the geometric mean ratios of the primary 
PK parameters (Cmax, AUC0- , AUC0-last) for the following comparisons 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% (Table 1). In 
Study 1297.2, plasma concentrations of adalimumab were assessed at pre-dose, 6 hour post-dose 
and at Week 1, 2, 4, 12, 24, and 40. Overall, plasma trough concentrations appeared to be 
comparable between BI 695501 and US-licensed Humira® in the initial randomization period 
(Week 24).
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Table 1: Statistical analysis for PK parameters (Study 1297.8)
PK Parameter1 Geometric Mean Ratio (%) 90% CI (%)

BI 695501 (Test) vs. US-licensed Humira® (Reference)

Cmax 100.85 95.15, 106.88

AUC0-last 107.32 98.49, 116.94

AUC0- 108.62 98.50, 119.79

BI 695501 (Test) vs. EU-approved Humira® (Reference)

Cmax 96.39 91.06, 102.03

AUC0-last 99.93 92.15, 108.37

AUC0- 101.27 92.45, 110.94

US-licensed Humira® (Test) vs. EU-approved Humira® (Reference)

Cmax 95.93 90.83, 101.33

AUC0-last 93.66 86.76, 101.11

AUC0- 94.02 86.01, 102.78

1Cmax: μg/mL, AUC0-last: μg·hr/mL, AUC0- : μg·hr/mL; AUC0- : Based on the concentration predicted by regression for the time 
tlast

Results are based on ANCOVA model with treatment and site as fixed effect, baseline age and baseline body weight as 
continuous covariates.)
(Source: Study 1297-0008, Clinical study report, Summarized data, page 75)

The incidence of ADA formation in healthy subjects was comparable between treatments, 
92.5%, 88%, and 84.3% for BI 695501, US-licensed Humira® and EU-approved Humira®,
respectively, at end of the study. 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, no further increase in the proportion of patients with 
ADA+ response was observed in the US-licensed Humira® to BI 695501 group when compared 
to the US-licensed Humira® to US-licensed Humira® group by Week 40. While the development 
of ADAs appears to decrease the exposure of the products, the impact of ADAs on PK was 
similar between the treatment groups

Overall, PK similarity has been demonstrated between BI 695501 and US-licensed Humira®.
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2. Question Based Review

2.1 General Attributes

2.1.1 What pertinent regulatory background or history contributed to the current 
assessment of the clinical pharmacology of this drug?

Boehringer Ingelheim has developed BI 695501 as a proposed biosimilar product to US-licensed 
Humira® (adalimumab). US-licensed Humira® (BLA 125057) was approved in the US in 2002. 
During the clinical development of BI 695501, 6 key regulatory interactions with Boehringer 
Ingelheim occurred: Pre-IND meeting on the overall development program (April 2011), Type 3 
BPD meeting to discuss first-in-human Study 1297.1 and on the clinical development plan for 
Studies 1297.8 and 1297.2 (July 2013), Type 3 BPD meeting on the CMC and non-clinical 
development plan (July 2014), Type 2 BPD meeting on the pediatric study plan, to discuss 
results from Study 1297.8, to discuss study design for the  PFS PK study, 

 and interchangeability study (March 2015), Type 2 BPD 
meeting on the CMC development program (December 2015), and Type 4 BPD meeting on the 
content of the proposed BLA submission and to discuss the design of Study 1297.6 (Agency 
recommended to reconsider the sample size, injection site, and inclusion of subjects in the low 
and high weight category) (June 2016).

Boehringer Ingelheim submitted the BLA submission for BI 695501 under 351(k) of the Public 
Health Service Act (42 USC 262(k)) on October 27, 2016. 

2.1.2 What are the highlights of the chemistry and physical-chemical properties of the drug 
substance and the formulation of the drug product?

Drug substance, BI 695501: BI 695501 drug substance is a genetically engineered human 
monoclonal IgG1 antibody targeted against soluble and membranous TNF . BI 695501 is 
produced by recombinant DNA technology in a mammalian cell expression system and is 
purified by a process that includes specific viral inactivation and removal steps. 

BI 695501 is composed of 2 heterodimers; each heterodimer is comprised of a heavy and a light 
polypeptide chain. The 4 polypeptide chains are covalently linked by disulfide bonds between 
cysteine 224 of the heavy chain (HC) and cysteine 214 of the light chain (LC), in total there are 4 
disulfide bonds within the HC and 2 disulfide bonds within the LC. The 2 HC and 2 LC are 
composed of 451 and 214 amino acids each, respectively. The predicted molecular mass of BI 
695501 (molecular formula of the disulfide bond BI 695501 molecule without post-translational 
modifications like glycosylation (C6448H9964O2020S42)) is 145 kDa. BI 695501 drug substance is 
presented at a concentration of  solution.

Reference ID: 4131584

(b) (4)

(b) (4)

(b) (4)



8

 

Drug product, BI 695501: BI 695501 drug product is a sterile, clear to slightly opalescent
solution at a concentration of 50 mg/mL (40 mg/0.8mL). The sterile solution is presented in a 1 
mL Type glass syringe with a nominal fill volume of 0.8 mL. The drug product is available as a
pre-filled syringe (PFS). The composition of BI 695501 solution for injection in a PFS is 
presented in Table 2. BI 695501 is intended for SC administration.

Table 2: Composition of BI 695501 solution for injection in a pre-filled syringe

 
(Source: Description &Compositions (q00231505-01), page 2) 

Adalimumab (US-licensed Humira®): is a recombinant human IgG1 monoclonal antibody 
specific for human TNF. Humira® was created using phage display technology resulting in an 
antibody with human derived heavy and light chain variable regions and human IgG1:k constant 
regions. Adalimumab is produced by recombinant DNA technology in a mammalian cell 
expression system and is purified by a process that includes specific viral inactivation and 
removal steps. It consists of 1330 amino acids and has a molecular weight of approximately 148 
kDa. US-licensed Humira® is supplied as a sterile, preservative-free solution of adalimumab for
SC administration. The drug product is supplied as either a single-use, prefilled pen (HUMIRA 
Pen), as a single-use, 1 mL prefilled glass syringe, or as a single-use institutional use vial. Each 
40 mg/0.8 mL prefilled syringe, prefilled pen, or single-use institutional use vial delivers 0.8 mL 
(40 mg) of drug product. Each 0.8 mL of HUMIRA contains adalimumab 40 mg, citric acid 
monohydrate 1.04 mg, dibasic sodium phosphate dihydrate 1.22 mg, mannitol 9.6 mg, 
monobasic sodium phosphate dihydrate 0.69 mg, polysorbate 80 0.8 mg, sodium chloride 4.93
mg, sodium citrate 0.24 mg and Water for Injection, USP. Sodium hydroxide is added as

Reference ID: 4131584
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necessary to adjust pH. Each 20 mg/0.4 mL prefilled syringe delivers 0.4 mL (20 mg) of drug
product.

2.1.3 What are the proposed mechanism of action and therapeutic indications?

The proposed mechanism of action of BI 695501 is via binding specifically to TNF
neutralizing its biological function by blocking interaction with the TNF-receptors, TNFR1 and 
TNFR2.

In the US, BI 695501 is intended to be licensed for seven indications currently approved for US-
licensed Humira®. These include rheumatoid arthritis (RA), juvenile idiopathic arthritis (JIA, 4 
years of age and older), psoriatic arthritis (PsA), ankylosing spondylitis (AS), adult crohn’s 
disease (CD), ulcerative colitis (UC), and plaque psoriasis (PsO). 

2.1.4 What are the proposed dosage and routes of administration?

The proposed dosages and route of administration for BI 695501 are outlined in Table 3. The 
proposed dosages and route of administration for the listed indications are identical to those 
approved for US-licensed Humira®.

Table 3: Proposed dosage and routes of administration for BI 695501
Indication Dosage and Administration

RA, PsA, AS
40 mg administered every other week. In RA, some patients not taking concomitant 
methotrexate (MTX) may gain additional benefit from increasing the dose to 40 mg 
every week.  

JIA, 4 years of 
age and older

with polyarticular JIA 40 mg 
every other week. 

Adult CD, UC

160 mg initially on Day 1 (given as four 40 mg injections in 1 day or as two 40 mg 
injections per day for 2 consecutive days). Followed by 80 mg two weeks later (Day 
15). Two weeks later (Day 29) a maintenance dose of 40 mg every other week.  
In patients with UC, only continue in patients who have shown evidence of clinical 
remission by 8 weeks (Day 57) of therapy.

PsO 80 mg as an initial dose, followed by 40 mg every other week starting 1 week after 
the initial dose. 

(Source: Draft label text IT7556AJ042016 redline orig BLA Word version (0000), page 4-6)

2.2 General Clinical Pharmacology

2.2.1 What are the design features of the clinical pharmacology and biopharmaceutics 
studies and the clinical studies used to support dosing or claims? 

Overall, the clinical development for BI 695501 included two clinical studies, Study 1297.8 and 
Study 1297.2 (Table 4). The pivotal 3-way PK bridging study comparing BI 695501, US-
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licensed Humira®, and EU-approved Humira® was conducted in healthy subjects using the 
commercial formulation of BI 695501 (Study 1297.8). Pharmacokinetic comparison between BI 
699501 and US-licensed Humira® was assessed in patients with RA (Study 1297.2). 

In addition, the Applicant also submitted data from Study 1297.1. Study 1297.1 is a comparative 
PK study conducted in healthy subjects utilizing a trial formulation of BI 695501 (Table 4). This 
clinical pharmacology review primarily focuses on the pivotal PK similarity study (Study 
1297.8) and the PK and immunogenicity in Study 1297.2. The PK of BI 695501, US-licensed 
Humira®, and EU-approved Humira® from Study 1297.1 is discussed briefly.

Table 4: Summary of BI 695501 clinical studies
Study 

Number; 
Type of 
Study

Objective(s) Study Design
Dosing 

Regimen

Study 
Population;
Number of 

Subjects
1297.8;
Phase 1;
Complete

Primary: Establish 3-way 
PK similarity of BI 695501 
to US-licensed Humira®

and EU-approved Humira®

Secondary: Evaluate the 
safety and tolerability and 
other PK parameters of BI 
695501

Randomized, double-
blind, parallel-group, 
active-controlled, single-
dose 

BI 695501 
(commercial 
formulation, 
PFS): 40 mg/0.8 
mL; SC 

US-licensed 
Humira®: 40 
mg/0.8 mL; SC

EU-approved 
Humira®:
40 mg/0.8 mL;
SC

Healthy male 
subjects

Treated: 324
BI 695501: 108
US-licensed 
Humira®: 108
EU-approved 
Humira®: 108

1297.2; 
Phase 3;
Ongoing 
(primary 
analysis 
report)

Primary: Establish 
equivalence in efficacy 
between BI 695501 and 
US-licensed® Humira in 
patients with active RA 
according to ACR20 
response at Week 12 and 
Week 24 

Secondary: Compare the 
efficacy, safety, and 
immunogenicity of BI 
695501 and US-licensed 
Humira® in patients with 

Randomized, double-
blind, parallel-arm, 
active-comparator, 
multiple dose 

Patients initial 
randomization to BI 
695501 or US-licensed®

Humira.

Patients re-
randomization at Week 
24:
- From BI 695501 to BI 

BI 695501 
(commercial 
formulation, 
PFS): 40 mg 
every 2 weeks; 
SC

US-licensed 
Humira®: 40 mg 
every 2 weeks; 
SC

Patients with 
moderately to 
severe active 
RA on MTX 
background
therapy 

Treated: 645
BI 695501: 324
US-licensed 
Humira®: 321
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active RA, including those
transition from US-
licensed Humira® to BI 
695501 after 24 weeks 

Exploratory: Assess
population PK

695501
- From US-licensed 

Humira® to US-
licensed Humira® or 
BI 695501

1297.1; 
Phase 1; 
Complete

Primary: PK, safety, and 
tolerability of BI 
695501and to establish PK 
similarity of BI 695501 to 
US-licensed Humira® and 
EU-approved Humira®

Randomized, open-label, 
parallel-arm, active-
comparator, single-dose 

BI 695501 (trial 
formulation, 
PFS): 40 mg/0.8 
mL; SC

US-licensed 
Humira®: 40 
mg/0.8mL; SC

EU-approved 
Humira®: 40 
mg/0.8 mL; SC

Healthy male 
subjects 

Treated: 193
BI 695501: 67
US-licensed 
Humira®: 62
EU-approved 
Humira®:64

Abbreviations: ACR20, American College of Rheumatology 20% response criteria; MTX, methotrexate; PFS, pre-filled syringe;
RA, rheumatoid arthritis; SC, subcutaneous
(Source: Summarized data from Study 1297-0008, Study 1297-0002 and Study 1297-0001 Clinical Study Reports)

2.2.2 What is the basis for selecting the response endpoints and how are they measured in 
clinical pharmacology studies?

In Study 1297.8, PK (AUC0- , AUC0-last, Cmax) was assessed as the primary endpoints to evaluate 
and compare the PK profile of BI 695501, US-licensed Humira®, and EU-approved Humira® in 
healthy subjects. Safety, tolerability, immunogenicity, and other PK parameters of BI 699501 
were the secondary endpoints of the study.

Study 1297.2 was conducted to establish comparable efficacy between BI 695501 and US-
licensed Humira® in patients with moderate to severe active RA. The proportion of patients 
meeting the ACR20 response criteria at Week 12 and Week 24 was assessed as the co-primary 
efficacy endpoints to evaluate the efficacy of BI 695501 and US-licensed Humira®. Change from 
baseline in Disease Activity Score 28 (DAS28) (ESR) at Week 12 and Week 24 was assessed as 
the secondary efficacy endpoint. Other efficacy endpoints, safety, and immunogenicity were the 
secondary endpoints and PK was included as an exploratory endpoint of the study. For the choice 
of efficacy and safety endpoints in Study 1297.2, see details in the Clinical and Statistical 
Reviews.
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The primary endpoints for Study 1297.1 were similar to that of Study 1297.8. Pharmacokinetics, 
safety, tolerability, and immunogenicity were the secondary and additional endpoints evaluated 
in this study.

2.2.3 What are the PK characteristics of the drug?

2.2.3.1 What are the single dose and multiple dose PK characteristics for BI 695501?
Single Dose PK
The Applicant has conducted two PK similarity studies (Study 1297.1, Study 1297.8). Study 
1297.8 is the pivotal three-way PK similarity study that was conducted using the commercial 
formulation. Three-way PK similarity was demonstrated for all comparisons in Study 1297.8. 

The initial study, Study 1297.1 was conducted utilizing a trial formulation of BI 695501. The 
Applicant reports that results from the Study 1297.1 were not taken into account for PK 
similarity assessment as the study was not conducted with the commercial formulation of BI 
695501. As outlined below the pre-defined acceptance criteria for bioequivalence was not met 
for all 3 treatment comparisons in Study 1297.1. 

Study 1297.8: Pivotal 3-way PK bridging study

The pivotal PK similarity study (Study 1297.8) was a randomized, double-blind, parallel-arm, 
active-comparator, single dose study in healthy male subjects. Subjects were randomized to 
receive a single dose of 40 mg/0.8mL of either BI 695501 (n=108), US-licensed Humira®

(n=108), or EU-approved Humira® (n=108) via SC administration (lower abdomen, excluding a 
2-inch diameter around the navel). The commercial formulation of BI 695501 (PFS) was 
administered in the study. The primary objective of the study was to establish 3-way PK 
similarity of BI 695501 to US-licensed Humira®, BI 695501 to EU-approved Humira®, and US-
licensed Humira® to EU-approved Humira®. Safety, tolerability, and immunogenicity of BI 
695501, US-licensed Humira® and EU-approved Humira® were also assessed.  

Mean plasma concentration-time profiles were comparable between BI 695501, US-licensed 
Humira®, and EU-approved Humira® treatment groups (Figure 1). The PK parameters for BI 
695501, US-licensed Humira®, and EU-approved Humira® are presented in Table 5. 
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Figure 1: Arithmetic mean (±SD) plasma concentration-time profiles for adalimumab 
following a single SC dose 40 mg/0.8 mL of BI 695501, US-licensed Humira® or EU-
approved Humira® in healthy subjects, (A) 0 to 1320 hr, (B) 0 to 480 hr (n=107-
108/treatment group, log scale, Study 1297.8)
(Source: Study 1297-0008, Clinical study report, page 70-71)

Table 5: PK parameter (geometric mean (geometric CV%)) following a single SC dose 40 
mg/0.8 mL of BI 695501, US-licensed Humira® or EU-approved Humira® in healthy 
subjects (Study 1297.8)

PK Parameter
Treatment Group

BI 695501
n=106-107

US-licensed Humira®

n=105-108
EU-approved Humira®

n=105-107
AUC0- (μg·hr/mL) 2630 (52.4) 2470 (51.2) 2650 (38.5)

AUC0-last (μg·hr/mL) 2440 (47.8) 2300 (45.1) 2480 (33.5)

Cmax (μg/mL) 3.907 (34.1) 3.900 (34.5) 4.140 (30.4)

tmax
1 (hr) 132.22 (48, 649) 109.09 (58.9, 480) 120.02 (12, 648)

t1/2 (hr) 234 (95.7) 243 (83.4) 258 (82.9)

CL/F (mL/hr) 15.2 (52.4) 16.2 (51.2) 15.1 (38.5)

1tmax: Median (range)
(Source: Study 1297-0008, Clinical study report, Summarized data, page 73)

For the 3-way PK similarity comparisons (BI 695501 vs. US-licensed Humira®, BI 695501 vs. 
EU-approved Humira®, US-licensed Humira® vs. EU-approved Humira®) the 90% CIs for the 
geometric mean ratios of AUC0- , AUC0-last, and Cmax were all within the pre-defined acceptance 
criteria of 80%-125% (Table 6). The ANCOVA analysis included treatment and site as fixed 
effect, baseline age and baseline weight as continuous covariates. The analysis conducted by the 
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Reviewer is presented in Appendix 1; the results are comparable to that reported by the 
Applicant. In addition ANOVA analysis conducted by the Reviewer also met the pre-defined 
acceptance criteria (90% CI for the GMR for AUC0- , AUC0-last, and Cmax were within the pre-
defined acceptance criteria of 80%-125% for all three comparisons).

Table 6: Statistical analysis for PK parameters (Study 1297.8)

PK 
Parameter1

Adjusted 
Geometric 

Mean (Test)
n

Adjusted 
Geometric Mean 

(Reference)
n

Geometric 
Mean Ratio 

(%)
90% CI (%)

BI 695501 (Test) vs. US-licensed Humira® (Reference)

Cmax 3.9202 107 3.8872 108 100.85 95.15,106.88

AUC0-last 2449 106 2282 107 107.32 98.49, 116.94

AUC0- 2649 106 2438 105 108.62 98.50, 119.79

BI 695501 (Test) vs. EU-approved Humira® (Reference)

Cmax 3.9485 107 4.0965 107 96.39 91.06, 102.03

AUC0-last 2458 106 2460 106 99.93 92.15, 108.37

AUC0- 2654 106 2620 105 101.27 92.45, 110.94

US-licensed Humira® (Test) vs. EU-approved Humira® (Reference)

Cmax 3.9363 108 4.1032 107 95.93 90.83, 101.33

AUC0-last 2308 107 2464 106 93.66 86.76, 101.11

AUC0- 2478 105 2635 105 94.02 86.01, 102.78

1Cmax: μg/mL, AUC0-last: μg·hr/mL, AUC0- : μg·hr/mL; AUC0- : Based on the concentration predicted by regression for the 
time tlast

Results are based on ANCOVA model with treatment and site as fixed effect, baseline age and baseline weight as continuous 
covariates. Baseline body weight is a statistically significant predictor of Cmax and AUC (p<0.0001 for all pairwise analyses). 
Subject age is a statistically significant predictor of Cmax (p<0.026 for all pairwise analyses) but not for AUC (p>0.149 for all 
pairwise analyses)
(Source: Study 1297-0008, Clinical study report, Summarized data, page 75)

Study 1297.1

Study 1297.1 was a randomized, open-label, parallel-arm, active-comparator, single dose study 
in healthy male subjects. Subjects were randomized to receive a single dose of 40 mg/0.8 mL of 
either BI 695501 (n=67), US-licensed Humira® (n=62), or EU-approved Humira® (n=64) via SC 
administration (anterior thigh area or lower abdomen (excluding a 2-inch area around the navel)). 
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A trial formulation of BI 695501 (40 mg/0.8 mL PFS,  
 was administered in 

the study. The primary objective of the study was to establish 3-way PK similarity of BI 695501 
to US-licensed Humira®, BI 695501 to EU-approved Humira®, and EU-approved Humira® to 
US-licensed Humira®. Safety, tolerability, and immunogenicity of BI 695501, US-licensed 
Humira®, and EU-approved Humira® were assessed. 

Geometric mean plasma concentration-time profiles for BI 695501, US-licensed Humira®, and 
EU-approved Humira® are presented in Figure 2. The Applicant reports that among the 3 
treatment groups no difference in the rate of absorption of adalimumab was observed; however 
peak concentrations (Cmax) and concentrations beyond Cmax were lower for EU-approved 
Humira® when compared to BI 695501 and US-licensed Humira®. The PK parameters for BI 
695501, US-licensed Humira® and EU-approved Humira® are presented in Table 7. Of the 3 
treatment groups, EU-approved Humira® had the lowest total exposure and peak concentrations 
(Table 7). Total exposure and peak concentrations of adalimumab were higher following 
administration of BI 695501 compared to US-licensed Humira® and EU-approved Humira®

(Table 7).

 
Figure 2: Geometric mean plasma concentration-time profiles for adalimumab following a 
single SC dose 40 mg/0.8 mL of BI 695501, US-licensed Humira® or EU-approved Humira®

in healthy subjects (n=62-67/treatment group, log scale, Study 1297.1)
(Source: Study 1297-0001, Clinical study report, page 66)
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Table 7: PK parameter (geometric mean (geometric CV%)) following a single SC dose 40 
mg/0.8 mL of BI 695501, US-licensed Humira® or EU-approved Humira® in healthy 
subjects (Study 1297.1)

PK Parameter
Treatment Group

BI 6955012

n=66-67
US-licensed Humira®

n=61-62
EU-approved Humira®

n=59-64
AUC0- (μg·hr/mL) 2740 (48) 2390 (44) 2050 (53)

AUC0-last (μg·hr/mL) 2480 (40) 2250 (38) 1890 (46)

Cmax (μg/mL) 4.47 (34) 4.07 (34) 3.74 (41)

tmax
1 (hr) 108 (48, 312) 96 (60, 312) 96 (48, 410)

t1/2 (hr) 292 (104) 230 (77) 236 (98)

CL/F (mL/hr) 14.6 (48) 16.7 (44) 19.6 (53)

1tmax: Median (range)
2PK data for BI 695501 includes data from the 6 subjects in the safety run-in period
(Source: Study 1297-0001, Clinical study report, Summarized data, page 67)

The 3-way PK similarity comparisons for BI 695501 vs. US-licensed Humira®, BI 695501 vs. 
EU-approved Humira®, and EU-approved Humira® vs. US-licensed Humira® is presented in 
Table 8. Based on the primary analysis, PK similarity was not demonstrated for all 3 
comparisons since the pre-defined acceptance criteria for the 90% CIs for the geometric mean 
ratios of either AUC0- , AUC0-last, or Cmax were not met (Table 8). The primary comparison of 
interest was BI 695501 vs. US-licensed Humira® because the comparative efficacy/safety trial 
was conducted with US-licensed Humira® and the need for establishing a scientific bridge 
between US-licensed Humira® and EU-approved Humira® is not required. It should be noted that 
the 90% CIs for the geometric mean ratios of AUC0- for BI 695501 vs. US-licensed Humira®

was also not within the pre-specified limit of 80%-125%.
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Table 8: Statistical analysis for PK parameters (Study 1297.1)

PK 
Parameter1

Adjusted 
Geometric 

Mean (Test)
n

Adjusted 
Geometric Mean 

(Reference)
n

Geometric 
Mean Ratio 

(%)
90% CI (%)

BI 695501 (Test) vs. US-licensed Humira® (Reference)

Cmax 4.468 61 4.051 62 110.30 99.687, 122.035

AUC0-last 2460.805 60 2249.030 61 109.42 97.384, 122.935

AUC0- 2708.710 60 2392.390 61 113.22 98.752, 129.812

BI 695501 (Test) vs. EU-approved Humira® (Reference)

Cmax 4.419 61 3.760 64 117.53 105.638, 130.757

AUC0-last 2446.849 60 1898.483 59 128.88 113.492, 146.365

AUC0- 2707.768 60 2047.672 59 132.24 113.984, 153.412

EU-approved Humira® (Test) vs. US-licensed Humira® (Reference)

Cmax 3.831 64 3.969 62 96.53 87.064, 107.017

AUC0-last 1917.588 59 2223.430 61 86.24 76.238, 97.564

AUC0- 2057.551 59 2378.298 61 86.51 74.974, 99.830

1Cmax: μg/mL, AUC0-last: μg·hr/mL, AUC0- : μg·hr/mL; AUC0- ,predicted 

Results are based on ANOVA model with treatment and age as fixed effect
(Source: Study 1297-0001, Clinical study report, Summarized data, page 72)

Factors influencing the assessment of PK similarity in Study 1297.1

The Applicant reports that few factors contributed to the PK similarity not been met between BI 
695501, US-licensed Humira®, and EU-approved Humira® in Study 1297.1. These factors 
reported by the Applicant include high overall variability, influence of body weight on exposure, 
differences in the protein concentration of the reference and test formulations, and an 
unexpectedly low exposure of EU-approved Humira®.

The Reviewer notes that Study 1297.1 utilized a trial formulation, while Study 1297.8 utilized 
the commercial formulation. Additionally possible causative factors affecting the PK similarity 
in Study 1297.1 (BI 695501 vs. US-licensed Humira®) was controlled in Study 1297.8. The 
sample size in Study 1297.8 was increased, the site of injection was restricted to only lower 
abdomen and body weight was included as a covariate in the ANCOVA analysis and was pre-
defined in the protocol. The Reviewer concludes that Study 1297.8 utilizing the commercial
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formulation of BI 695501 should be used as the pivotal study for assessment of PK similarity.
Based on this assessment, the clinical pharmacology review does not include any further results 
(i.e. immunogenicity etc.) from Study 1297.1.

Multiple Dose PK
The PK of BI 695501 and US-licensed Humira® were compared in a comparative efficacy study, 
Study 1297.2. The Phase 3 study was designed to compare the efficacy and overall safety of BI 
695501 and US-licensed Humira® following multiple dosing of BI 695501 or US-licensed 
Humira® in patients with active RA. The study was a randomized, 58-week, double-blind, 
parallel-arm, multiple-dose, active-comparator trial in patients with active RA (moderate to 
severe) who were on either oral or parenteral MTX background treatment (stable dose, 15 to 25 
mg/week) for at least 12 weeks prior to Day 1 of the study. Patients were initially randomized 
(1:1 ratio, stratified by region and prior exposure to a biologic agent) to receive a dose of 40 mg 
of either BI 695501 (n=324) or US-licensed Humira® (n=321) every 2 weeks by SC injection; at
Week 24 all patients were re-randomized. Patients initially randomized to US-licensed Humira®

were re-randomized (1:1 ratio) to either continue on US-licensed Humira® (n=148) or transition 
to BI 695501 (n=147), and patients who initially were randomized to BI 695501 were dummy re-
randomized to BI 695501 (n=298) to maintain blinding.

The primary endpoint of the study was efficacy and PK was a further/exploratory endpoint.
Pharmacokinetic samples were collected at pre-dose, within 6 hr after the 1st dose and at Day 7 
(Week 1), 14 (Week 2), 28 (Week 4), 84 (Week 12), 168 (Week 24), 280 (Week 40), 336 (Week 
48), and 406 (Week 58) (trough concentrations except on Day 7). Data up to Day 280 have been 
reported in the clinical study report. Overall, the range of plasma trough concentrations appeared 
to be comparable between BI 699501 and US-licensed Humira® in the initial randomization 
period (Figure 3, Table 9). High variability in plasma concentrations was evident in all treatment 
groups (Table 9). 
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Figure 3: Mean trough* plasma concentration-time profiles (±SD) of BI 695501 and US-
licensed Humira® following multiple SC injections of 40 mg to RA patients during the 
initial randomization. Concentrations on Day 1 (pre-dose), Day 1 (6 hr post-dose), Day 336 and 
Day 406 are not displayed since mean values could not be calculated. *All concentrations except 
Day 7 represent trough values 
(Source: Study 1297-0002, Clinical study report, page 151)

Table 9: Geometric mean plasma concentrations of adalimumab stratified by treatment 
groups and time  

Treatment
Geometric mean plasma concentrations of adalimumab, μg/mL 

(geometric CV%)

Day 7
Week 1

Day 14
Week 2

Day 28
Week 4

Day 84
Week 12

Day 168
Week 24

Day 280
Week 40

Initial randomization

BI 695501
(n=213-290)

2.79
(56.7)

2.54
(39.7)

3.65
(67.2)

4.82
(157)

5.66
(148)

5.02
(196)

US-licensed 
Humira®

(n=193-283)

2.62
(47.8)

2.32
(51.1)

3.34
(85.9)

4.21
(180)

4.95
(169)

4.67
(194)

(Source: Study 1297-0002, Clinical study report, Summarized Data, page 149-150)

Reference ID: 4131584



20

 

2.2.3.2 How does the PK of BI 695501 in healthy adults compare to that in patients with the 
target disease?
The PK similarity was demonstrated between BI 695501 and US-licensed Humira® in the pivotal 
PK study in healthy subjects (see Section 2.2.3.1). Additionally, similar trough concentrations 
were demonstrated for BI 695501 and US-licensed Humira® in patients with RA (see Section 
2.2.3.1). As per the product labeling for US-licensed Humira®, healthy subjects and patients with 
RA displayed similar pharmacokinetics. As PK similarity is established between BI 695501 and 
US-licensed Humira®, it is expected that PK of BI 695501 in healthy adults should be 
comparable to patients. 

2.2.3.3 What is the variability of the PK parameters in volunteers and patients with the 
target disease? 
The variability of Cmax and AUCs evaluated as geometric coefficient of variation (gCV%) was in 
the range of 30% to 35% and 34 to 52%, respectively, following single dose administration of 40 
mg/0.8 mL to healthy subjects in all 3 treatment groups (Table 10). In patients with RA 
following multiple dose administration of 40 mg every 2 weeks, the gCV% of trough 
concentrations at Week 24 was 148% and 169% for BI 695501 and US-licensed Humira®,
respectively (Table 10).    
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Table 10: Variability of adalimumab exposure
Treatment geometric CV % Dose

Study 1297.8: Healthy Subjects

Cmax AUC0-last AUC0-

BI 695501
(n=106-107)

34.1 47.8 52.4

40 mg/0.8 mL 
single SC dose

US-licensed Humira®

(n=105-108)
34.5 45.1 51.2

EU-approved Humira®

(n=105-107)
30.4 33.5 38.5

Study 1297.2: Patients with RA

Trough Concentration (Ctrough)
at Day 168 (Week 24)

BI 695501
(n=243) 148

40 mg SC every 2 
weeksUS-licensed Humira®

(n=242) 169

(Source: Summarized Data, Study 1297-0008, Clinical study report, page 73; Study 1297-0002, Clinical study report, page 149)

2.3 Intrinsic Factors

2.3.1 Immunogenicity

2.3.1.1 How was the immunogenicity assessed and what was the incidence of the formation 
of the anti-drug antibody (ADA)?
A qualitative electrochemiluminescence (ECL) bridging immunogenicity assay using BI 695501 
labelled reagents was used for the detection of ADAs in Studies 1297.8 and 1297.2. In addition, 
ECL assays using US-licensed Humira® labelled reagents and EU-approved Humira® labelled 
reagents was used for the detection of ADA in Study 1297.8 and a commercially available 
radioimmunoassay was used for the detection of ADAs in pre-dose and Day 71 (end-of-study) 
samples in Study 1297.8. For detection of nAb, a qualitative cell-based assay was used in Studies 
1297.8 and 1297.2. Refer to the OBP review for more detailed information regarding assay 
validation and analysis of clinical study samples.
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In Study 1297.8, samples were collected on Day 1 (pre-dose), 8, 14, 28, 44, 56, and 71 (end-of-
study) for assessment of ADA of BI 695501, US-licensed Humira®, and EU-approved Humira®.
A total of 11 healthy subjects had ADA+ response at baseline (Table 11). The Applicant reports 
that in all these subjects the ADA response remained positive at all time points measured 
throughout the study. On Day 71 (end-of-study), 92.5%, 88%, and 84.3% of subjects (inclusive
of subjects who were ADA+ at pre-dose) in the BI 695501, US-licensed Humira®, and EU-
approved Humira® treatment groups, respectively, were ADA+ after a single dose injection. At 
the end of the study the immunogenicity rates were comparable between BI 695501 and US-
licensed Humira®. In the BI 695501 treatment group, a higher proportion of subjects (32.7%) had 
a ADA+ response at Day 8 in comparison to the US-licensed Humira® (5.6%) and EU-approved 
Humira® (4.6%) groups. Most subjects with ADA+ response at Day 8 in the BI 695501 group 
had lower ADA titers (median: 2) compared to the subjects with ADA+ response in the US-
licensed Humira® (median: 8) and EU-approved Humira® (median: 16) groups. On Day 71 (end-
of-study) the median titer was 16 in all treatment groups. While small differences in the 
proportion of subjects with ADA+ response were evident after single dose administration in 
Study 1297.8, it should be noted that assessment of immunogenicity after multiple dose in Study 
1297.2 are considered to be more clinically relevant. 
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Table 11: Frequency of patients with ADA+ and nAb+ response for Study 1297.8 in healthy 
subjects

Immunogenicity Visit Number of subjects (%)

BI 695501 
(n=108)

US-licensed 
Humira® (n=108)

EU-approved 
Humira® (n=108)

ADA+

Day 1 (pre-dose) 4/108 (3.7%) 3/108 (2.8%) 4/108 (3.7%)

Day 8 35/107 (32.7%) 6/107 (5.6%) 5/108 (4.6%)

Day 14 44/107 (41.1%) 38/108 (35.2%) 21/107 (19.6%)

Day 28 50/107 (46.7%) 60/107 (56.1%) 40/107 (37.4%)

Day 44 62/107 (57.9%) 59/107 (55.1%) 58/107 (54.2%)

Day 56 85/106 (80.2%) 82/107 (76.6%) 78/106 (73.6%)

Day 71 99/107 (92.5%) 95/108 (88.0%) 91/108 (84.3%)

nAb+

Day 1 (pre-dose) 3/108 (2.8%) 1/108 (0.9%) 2/108 (1.9%)

Day 8 2/107 (1.9%) 0/107 (0%) 0/108 (0%)

Day 14 5/107 (4.7%) 5/108 (4.6%) 5/107 (4.7%)

Day 28 12/107 (11.2%) 19/107 (17.8%) 9/107 (8.4%)

Day 44 27/107 (25.2%) 36/107 (33.6%) 26/107 (24.3%)

Day 56 43/106 (40.6%) 57/107 (53.3%) 42/106 (39.6%)

Day 71 64/107 (59.8%) 69/108 (63.9%) 63/108 (58.3%)

(Source: Study 1297-0008, Clinical study report, Summarized data, page 1757-1760 and 1764-1765)

In Study 1297.2, samples were collected at baseline and on Week 1, 2, 4, 12, 24, 40, 48 (end-of-
treatment), and 58 (follow-up) for assessment of ADA of BI 695501 and US-licensed Humira®.
Data up to Week 40 have been reported in the clinical study report. A total of 32 patients with 
RA had ADA+ response at baseline (Table 12). At Week 24, 43.2% and 47.8% of patients in the 
BI 695501 and US-licensed Humira® treatment groups, respectively, had a ADA+ response. 
Overall, in both treatment groups there was similar frequency of ADA+ patients (Table 12) and 
distribution of ADA titers over time up to Week 24 (data not shown).

Following re-randomization, between Week 24 and 40, there was no further increase in the 
ADA+ frequency (Table 12) in patients who transitioned from US-licensed Humira® to BI 
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695501. At Week 24, 44.5% and 50.3% of patients in the US-licensed Humira® to BI 695501 
group and US-licensed Humira® to US-licensed Humira® group, respectively, had a ADA+ 
response (Table 12). In each treatment group, the median ADA titer was 32. At Week 40, 37.8% 
and 46.6% of patients in the US-licensed Humira® to BI 695501 group and US-licensed Humira®

to US-licensed Humira® group, respectively, had a ADA+ response. These observations 
demonstrate that there was no further increase in the proportion of patients with ADA+ response 
in the US-licensed Humira® to BI 695501 group when compared to the US-licensed Humira® to 
US-licensed Humira® group by Week 40. No further increase of ADA titers was observed by 
Week 40 in the US-licensed Humira® to BI 695501 group compared with the US-licensed 
Humira® to US-licensed Humira® group (data not show).

Table 12: Frequency of patients with ADA+ and nAb+ response in the initial 
randomization (Day 1 to Week 24) and re-randomization (Week 24 to data cut-off) periods
for Study 1297.2

Visit
Initial Randomization period 

(Day 1 to Week 24)
Re-Randomization period
(Week 24 to data cut-off)

BI 695501
(N=3241)
n/N2 (%)

US-licensed 
Humira®

(N=3211)
n/N2 (%)

BI 699501 to 
BI 695501
(N=2981)
n/N2 (%)

US-licensed 
Humira® to
BI 695501
(N=1461)
n/N2 (%)

US-licensed 
Humira® to
US-licensed 

Humira®

(N=1481)
n/N2 (%)

ADA+ nAb+ ADA+ nAb+ ADA+ nAb+ ADA+ nAb+ ADA+ nAb+

Day 1,
Baseline

11/322 
(3.4%)

9/322 
(2.8%)

21/321 
(6.5%)

16/321 
(5.0%)

Week 1
18/317 
(5.7%)

10/317 
(3.2%)

29/311 
(9.3%)

12/311 
(3.9%)

Week 2
32/317 
(10.1%)

9/317 
(2.8%)

51/318 
(16.0%)

26/318 
(8.2%)

Week 4
64/319 
(20.1%)

20/319 
(6.3%)

62/315 
(19.7%)

24/318 
(7.6%)

Week 12
101/311 
(32.5%)

39/311 
(12.5%)

106/304 
(34.9%)

53/303 
(17.5%)

Week 24
127/294 
(43.2%)

48/294 
(16.3%)

144/301 
(47.8%)

61/301 
(20.3%)

125/292 
(42.8%)

47/292 
(16.1%)

65/146 
(44.5%)

22/146 
(15.1%)

74/147 
(50.3%)

35/147 
(23.8%)

Week 40
95/237 
(40.1%)

32/237 
(13.5%)

42/111 
(37.8%)

18/111 
(16.2%)

54/116 
(46.6%)

15/116 
(12.9%)
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1N=number of patients in the safety set in each treatment group
2n=number of patients with a ADA+/nAb+ response; N=total reportable patients 
(Source: Study 1297-0002, Clinical study report, Summarized data, page 207-208,212, 216)

2.3.1.2 Does the immunogenicity affect the PK similarity of the therapeutic protein?
An effect of ADA development on PK exposure was evident at the end of the study (Day 71; 
84% to 93% of subjects showing a ADA+ response in all 3 treatment groups) (Figure 4). In 
Study 1297.8, ADA formation resulted in decrease in the exposure of adalimumab. The 
adalimumab exposure was comparable in ADA+ subjects in all treatment groups. The exposure 
in ADA- subjects were comparable between BI 695501 and US-licensed Humira®. The exposure 
in ADA- subjects in the EU-approved Humira® appeared slightly low compared to other 
treatment arms; however there were few subjects in the ADA- group at end of study (day 71).
Examination of individual plasma profiles showed that in general ADA titers around 0 to 4, even 
if maintained for a longer duration of time, had no impact on adalimumab concentrations. In 
contrast, visible effects on the adalimumab concentrations were evident when ADA titers in 
general were about 8. In all 3 treatment groups, a lower systemic exposure of adalimumab 
(AUC0- ) was observed in subjects with high titers (>16) compared to subjects with low titers (1 
to 16). 
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Figure 4: Total adalimumab exposure (AUC0- ) stratified by 1) treatment group and ADA
status-and 2) treatment group and ADA titer at end of study (Day 71)
(Source: FDA IR27 2017 July 18 BI response_20170719, Study 1297-0008, Clinical study report, page 240)
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In Study 1297.2, ADA formation resulted in decrease in plasma concentrations of adalimumab in 
both the BI 695501 and US-licensed Humira® groups (Figure 5). At Week 24, plasma 
concentrations of adalimumab was ~4 μg/mL and ~9 μg/mL in the ADA+ and ADA- patient 
population. In general ADA formation appeared to influence PK similarly following treatment 
with BI 695501 versus treatment with US-licensed Humira®.

 

Figure 5: Geometric mean plasma concentration-time profiles stratified by treatment 
group and ADA status up to Week 24 (initial randomization period)
(Source: Study 1297-0002, Clinical study report, page 4655)

2.3.1.3 Do the anti-drug antibodies have neutralizing activities? 
In Study 1297.8, samples were collected on Day 1 (pre-dose), 8, 14, 28, 44, 56, and 71 (end-of-
study) for assessment of nAb of BI 695501, US-licensed Humira®, and EU-approved Humira®.
A total of 6 healthy subjects had nAb+ response at baseline (Table 11). On Day 8, a slightly 
greater proportion of subjects in the BI 695501 group (1.9%) had a nAb+ response in comparison 
to no subjects with a nAb+ response in the US-licensed Humira® and EU-approved Humira®

groups. On Day 71 (end-of-study), 59.8%, 63.9%, and 58.3% of subjects in the BI 695501, US-
licensed Humira®, and EU-approved Humira® treatment groups were nAb+ after a single dose 
injection. The incidence of nAb+ antibodies were comparable among the three treatment groups. 

In Study 1297.2, samples were collected at baseline and on Week 1, 2, 4, 12, 24, 40, 48 (end-of-
treatment), and 58 (follow-up) for assessment of nAb of BI 695501 and US-licensed Humira®.
Data up to Week 40 have been reported in the clinical study report. A total of 25 patients with 
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RA had a nAb+ response at baseline (Table 12). At Week 24, 16.3% and 20.3% of patients had a 
nAb+ response in the BI 695501 and US-licensed Humira® treatment groups, respectively. 
Overall there was a similar frequency of nAb+ patients over time up to Week 24 in each 
treatment group. After re-randomization, there was no further increase in the incidence of 
neutralizing antibody in the BI 695501 group who transitioned from the US-licensed Humira® at 
Week 24. At Week 24, 15.1% of patents had a nAb+ response in the US-licensed Humira® to BI 
695501 group compared to 23.8% of patients in the US-licensed Humira® to US-licensed 
Humira® group. At Week 40, 16.2% and 12.9% of patients had a nAb+ response in the US-
licensed Humira® to BI 695501 group and US-licensed Humira® to US-licensed Humira®

groups, respectively. Overall the study shows comparable incidence of neutralizing antibody 
between the BI 695501 and US-licensed Humira®.

2.3.1.4 Does the immunogenicity affect the efficacy comparison of the therapeutic protein?
The immunogenicity does not appear to affect the efficacy comparison between BI 695501 and 
US-licensed Humira®.

In Study 1297.2, a lower ACR20 response was observed in ADA+ patients compared to ADA-
patients at Week 24 (Table 13). However, no notable difference in ACR20 response at Week 24 
in both categories (ADA+ and ADA- patients) was evident between the BI 695501 and US-
licensed Humira® treatment groups. At Week 24, patients with nAb+ response had a lower 
ACR20 response when compared to patients with nAb- response; the ACR20 response in both 
categories was not notably different between the BI 695501 and US-licensed Humira® treatment 
groups. Overall, immunogenicity had similar impact on efficacy in both treatment groups. Refer 
to the Clinical review and Statistic review for further details. 

Table 13: ACR20 response at Week 24 stratified by ADA and nAb response at Week 24 
Subgroup Category Week 24 ACR20 Response Rate (%)

BI 695501 (n) US-licensed Humira® (n)

Overall trial population (SAF) 69.0 (321) 64.6 (318)

ADA+ at Week 24 (SAF) 69.3 (127) 64.6 (144)

ADA- at Week 24 (SAF) 78.4 (167) 71.3 (157)

nAb+ at Week 24 (SAF) 60.4 (48) 55.7 (61)

nAb- at Week 24 (SAF) 77.2 (246) 71.3 (240)

(Source: Study 1297-0002, Clinical study report, page 147)
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2.3.1.5 Does the immunogenicity affect the safety comparison of the therapeutic protein?
Immunogenicity does not appear to affect the safety comparison between BI 695501 and US-
licensed Humira® (Table 14). 

Overall, the incidence of treatment emergent hypersensitivity and treatment emergent injection 
site reaction at Week 24 were low in BI 695501 and US-licensed Humira®. Given the low 
incidence the impact of immunogenicity on these safety parameters is unclear. Refer to the 
Clinical review for further details.

Table 14: Safety events stratified by treatment group and ADA status at Week 24
Outcome Category ADA+ ADA-

BI 699501
(n=127)

US-licensed 
Humira®

(n=144)

BI 699501
(n=167)

US-licensed 
Humira®

(n=157)

Patients with at least 1 
treatment emergent 
hypersensitivity at 

Week 24

No 126 (99.2%) 142 (98.6%) 167 (100%) 157 (100%)

Yes 1 (0.8%) 2 (1.4%) 0 (0%) 0 (0%)

Patients with 
treatment emergent 

injection site reaction 
at Week 24

0 125 (98.4%) 138 (95.8%) 165 (98.8%) 154 (98.1%)

1 1 (0.8%) 3 (2.1%) 2 (1.2%) 1 (0.6%)

>1 1 (0.8%) 3 (2.1%) 0 (0%) 2 (1.3%)

n=number of subjects in the analysis set
(Source: Study 1297-0002, Clinical study report, page 4692-4693)

2.4 General Biopharmaceutics

2.4.1 What is the in vivo relationship of the proposed to-be-marketed formulation to the 
pivotal clinical trial formulation in terms of comparative exposure? 

The BI 695501 clinical formulation (PFS) used in the pivotal Phase 1 study, Study 1297.8, and in
the Phase 3 study, Study 1297.2, was the same as the proposed to-be marketed formulation. 
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2.5 Analytical Section 

2.5.1 What are the analytical methods used to measure BI 695501, US-licensed Humira® or 
EU-approved Humira® in plasma?

A bioanalytical assay, an enzyme-linked immunosorbent assay (ELISA), was used to quantify 
plasma concentrations of adalimumab in Studies 1297.8, 1297.2 and 1297.1. Based on the 
bioanalytical inspection report, the bioanalytical portions of Study 1297.8 (Validation report no: 
n00252289-01, Bioanalysis document no: n00237220-01) are acceptable (reviews by Drs 
Himanshu Gupta and Melkamu Getie-Kebtie dated 19th July, 2017).

The concentration of adalimumab in human plasma (K2EDTA) following administration of BI 
695501, US-licensed Humira® or EU-approved Humira® was quantified using a validated ELISA 
assay. Briefly, calibration standards and quality control (QC) plasma samples were diluted 1 in 
10 (minimum recommended dilution, MRD) with assay buffer (blocker casein in PBS). 
Calibration standards and QC samples were added to the TNF-
microtiter plate and incubated for 55-65 minutes at room temperature. The microtiter plate was 
washed, and the detection antibody (horseradish peroxidase conjugated mouse-anti-human IgG 

ific) was added and incubated for an additional 55-65 minutes. The plate was washed, 
tetramethylbenzidine (TMB) was added to generate a chromophore and the development of color 
was stopped with the addition of 2N sulfuric acid. The absorbance at 450 nm was measured and 
concentration of adalimumab was estimated using a 4-paramter standard calibration curve (4-
parameter logistic curve fit). 

The assay validation (validation report no: n00252289-01) is summarized in Table 15. The 
partial validation conducted for US-licensed Humira® was reviewed and deemed sufficient to 
support the quantification of US-licensed Humira® in Study 1297.8.
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Table 15: Summary of adalimumab PK assay validation

 

 
(Source: Quality/Response to Information Request, Submitted 03/13/2017, SDN 15, page 7-8)
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2.5.2 What bioanalytical methods are used to assess concentrations of the measured 
moieties?

Details of the bioanalytical method for determination of plasma concentration of adalimumab 
following administration of BI 699501, US-licensed Humira®, and EU-approved Humira® are 
discussed in Section 2.5.1.

2.5.3 What is the range of the standard curve? How does it relate to the requirement for 
clinical studies? What curve fitting techniques were used?

The standard curve ranged from 25 to 2000 ng/mL in neat plasma. The standard curve samples 
were prepared in neat plasma and underwent a 10-fold dilution (MRD) with assay buffer 
(blocker casein in PBS); the concentration of adalimumab in the assay buffer + 10% human 
plasma matrix ranged from 2.5 to 200 ng/mL. A 4-parameter logistic curve fit was used. 

2.5.4 What is the sample stability under conditions used in the study? 

Refer to Section 2.5.1 for details on the sample stability conditions. 

2.5.5 What bioanalytical methods are used to assess the immunogenicity?

Refer to Section 2.3.1.1 and the OBP review for more detailed information about the 
bioanalytical method validation for assessment of immunogenicity.

3. Labeling Recommendations
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4. Appendix

4.1 Statistical analysis for PK parameters in Study 1297.8 (Reviewer’s Analysis)

Analysis 1: Results are based on ANCOVA model with treatment and site as fixed effect, 
baseline age and baseline body weight as continuous covariates

PK 
Parameter1

Adjusted 
Geometric 

Least Squares 
Mean (Test)

n

Adjusted 
Geometric Least 
Squares Mean 

(Reference)

n
Geometric 

Mean Ratio 
(%)

90% CI (%)

BI 695501 (Test) vs. US-licensed Humira® (Reference)

Cmax 3.94 107 3.91 108 100.78 95.24, 106.64

AUC0-last 2471.57 107 2294.75 108 107.71 99.35, 116.77

AUC0- 2646.15 107 2509.32 105 105.45 96.27, 115.51

BI 695501 (Test) vs. EU-approved Humira® (Reference)

Cmax 3.94 107 4.09 107 96.44 91.12, 102.06

AUC0-last 2471.57 107 2470.21 107 100.06 92.27, 108.49

AUC0- 2646.15 107 2655.83 107 99.64 91.00, 109.09

US-licensed Humira® (Test) vs. EU-approved Humira® (Reference)

Cmax 3.91 108 4.09 107 95.69 90.43, 101.26

AUC0-last 2294.75 108 2470.21 107 92.90 85.68, 100.72 

AUC0- 2509.32 105 2655.83 107 94.48 86.25, 103.50

1Cmax: μg/mL, AUC0-last: μg·hr/mL, AUC0- : μg·hr/mL; AUC0- AUC0-
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Analysis 2: Results are based on ANOVA model with treatment as fixed effect.

PK 
Parameter1

Adjusted 
Geometric 

Least Squares 
Mean (Test)

n

Adjusted 
Geometric Least 
Squares Mean 

(Reference)

n
Geometric 

Mean Ratio 
(%)

90% CI (%)

BI 695501 (Test) vs. US-licensed Humira® (Reference)

Cmax 3.91 107 3.90 108 100.18 93.17, 107.70

AUC0-last 2449.37 107 2296.59 108 106.65 97.32, 116.88

AUC0- 2622.77 107 2511.87 105 104.41 94.36, 115.54

BI 695501 (Test) vs. EU-approved Humira® (Reference)

Cmax 3.91 107 4.14 107 94.36 87.76, 101.47

AUC0-last 2449.37 107 2493.23 107 98.24 89.63, 107.68

AUC0- 2622.77 107 2682.25 107 97.78 88.41, 108.15

US-licensed Humira® (Test) vs. EU-approved Humira® (Reference)

Cmax 3.90 108 4.14 107 94.20 87.62, 101.28

AUC0-last 2296.59 108 2493.23 107 92.11 84.06, 100.94

AUC0- 2511.87 105 2682.25 107 93.65 84.63, 103.63

1Cmax: μg/mL, AUC0-last: μg·hr/mL, AUC0- : μg·hr/mL; AUC0- AUC0-

Other sensitivity analyses (e.g. removing trial site as a fixed effect in the model) was conducted 
by the Reviewer and the results met the pre-defined criteria.
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