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1. Executive Summary 
 

Pfizer submitted a Biologic License Application (BLA) for PF-06438179, a chimeric human-murine 

immunoglobulin G1 (IgG1) monoclonal antibody that binds to human tumor necrosis factor alpha 

(TNFα), under Section 351(k) of the Public Health Service Act (42 U.S.C. 262). The applicant is 

seeking approval for PF-06438179 as a biosimilar to US-licensed Remicade (BLA 103772) and 

licensure for the following indications currently approved for US-licensed Remicade: Rheumatoid 

Arthritis (RA), Crohn’s Disease (CD), pediatric CD, Ulcerative Colitis (UC), Plaque Psoriasis (Ps), 

Psoriatic Arthritis (PA), and Ankylosing Spondylitis (AS). PF-06438179 drug product is supplied as a 

sterile, white, lyophilized powder for intravenous infusion (100 mg/vial). 

 

The clinical development for PF-06438179 relevant to US submission included two clinical studies 

(B5371001 and B5371002). Pharmacokinetic (PK) similarity of PF-06438179 to US-licensed Remicade 

was evaluated in a pivotal three-way PK similarity study to compare the PK, safety, tolerability, and 

immunogenicity of PF-06438179, EU-approved Remicade and US-licensed Remicade in healthy 

subjects (Study B5371001). PK and immunogenicity were also assessed for PF-06438179 and EU-

approved Remicade in patients with active rheumatoid arthritis (RA) (Study B5371002).   

     

PK similarity has been demonstrated between PF-06438179 and US-licensed Remicade. The clinical 

pharmacology results add to the totality of evidence to support a demonstration of biosimilarity of PF-

06438179 and US-licensed Remicade. 

1.1 Recommendations 

 

The Office of Clinical Pharmacology has determined that PK similarity has been demonstrated between 

PF-06438179 and US-licensed Remicade, and the PK results support a demonstration of no clinically 

meaningful differences between PF-06438179 and US-licensed Remicade. 

 

Labeling Recommendations 

 

Please refer to Section 3 – Detailed Labeling Recommendations. 

1.2 Phase IV Commitments 

None. 

1.3 Summary of Clinical Pharmacology Findings 

 

The clinical development for PF-06438179 included two clinical studies: a pivotal three-way PK 

similarity study of PF-06438179, EU-approved Remicade and US-licensed Remicade in healthy subjects 

(Study B5371001), and a comparative efficacy and safety of PF-06438179 and EU-approved Remicade 

in patients with active RA (Study B5371002).   

 

In Study B5371001, the 90% CIs for the geometric mean ratios (GMR) of PF-06438179 to EU-approved 

Remicade, PF-06438179 to US-licensed Remicade, and EU-approved Remicade to US-licensed 

Remicade for the tested PK parameters (i.e., AUCinf, AUC0-t, and Cmax) were all within the acceptance 
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2.2.2 What is the basis for selecting the response endpoints and how are they measured in 

clinical pharmacology studies? 

PK (AUCinf, AUC0-t, and Cmax) was assessed as primary endpoint in the Study B5371001 to evaluate and 

compare the PK profiles of PF-06438179, EU-approved Remicade and US-licensed Remicade in healthy 

subjects. Safety, tolerability and immunogenicity were the secondary endpoints. Study B5371002 was 

the comparative efficacy trial in RA patients. Therefore, the primary efficacy endpoint was the 

proportion of patients achieving a 20% or greater improvement in the American College of 

Rheumatology (ACR) clinical response (ACR20 criteria) at Week 14. Safety, immunogenicity and PK at 

steady-state (Cmax and Ctrough) were also evaluated. 

2.2.3 What are the PK characteristics of the drug? 

2.2.3.1 What are the single dose and multiple dose pharmacokinetic characteristics for                

PF-06438179?  

Single-Dose PK 

The pivotal PK similarity Study B5371001 was a randomized, double-blind, three-arm, parallel-group, 

single-dose study in 151 healthy subjects. In each arm of the study, subjects received a single dose 10 

mg/kg of either PF-06438179, EU-approved Remicade, or US-licensed Remicade by IV infusion for at 

least 2 hours. The PK, safety, tolerability, and immunogenicity of PF-06438179, EU-approved 

Remicade and US-licensed Remicade were assessed.  

 

For the 3-way PK similarity comparisons (PF-06438179 vs. US-licensed Remicade, PF-06438179 vs. 

EU-approved Remicade and EU-approved Remicade vs. US-licensed Remicade), the 90% CIs for the 

geometric mean ratios of Cmax, AUC0-t and AUCinf were all contained within the acceptance range of 80-

125% (Table 5). 

 

The mean serum concentration-time profiles of PF-06438179, EU-approved Remicade and US-licensed 

Remicade treatment groups are presented in Figure 1. 
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Among the 151 subjects randomized in Study B5371001, 146 subjects received the assigned study 

treatment. Sixteen subjects (8, 3, and 5 in the PF-06438179, EU-approved Remicade, and US-licensed 

Remicade treatment groups respectively) were excluded from the PK analysis. Of these 16 subjects, 15 

subjects were excluded because they discontinued from the study prematurely between Days 2 and 29, 

and consequently had an incomplete PK profile. The remaining 1 subject was excluded because this 

subject had an incomplete PK profile resulting from no measurable drug concentrations from Day 29 

onward. 

 

Independent PK analyses were conducted by the reviewer with and without data from these subjects. In 

both the analyses, the 90% CI of the geometric mean ratio of AUCinf, AUC0-t, and Cmax were all within 

the PK similarity criteria range of 80-125% for the pairwise comparisons among PF-06438179, EU-

approved Remicade, and US-licensed Remicade.  

 

Multiple-Dose PK 

The PK of PF-06438179 and EU-approved Remicade was also assessed in the comparative efficacy 

Study B5371002. This prospective Phase 3 study was designed to compare the efficacy, overall safety 

and immunogenicity between PF-06438179 and EU-approved Remicade in combination with MTX to 

treat subjects with moderately to severely active RA who have had an inadequate response to MTX 

therapy.   

 

Six hundred and fifty male or female RA patients were randomly assigned in a 1:1 ratio to receive either 

PF-06438179 or EU-approved Remicade study treatment, as described below:  

 Induction period: Intravenous infusion (over at least 2 hours) on the first day of each dosing period 

at a dose of 3 mg/kg on Weeks 0, 2, and 6. The dose remained consistent for all subjects for a 

minimum of 3 doses (up to Week 14). 

 Maintenance period: Beginning at Week 14, the dose was maintained at 3 mg/kg per infusion every 

8 weeks. 

 

The primary endpoint of the study was the proportion of subjects achieving a 20% or greater 

improvement in ACR clinical response at Week 14. Serum drug concentrations were determined prior to 

dose administration (within 4 hours) at Weeks 0, 2, 6, 14, 22, 30; prior to the end of infusion (within 5 

minutes) at Weeks 0 and 14; and anytime during study visits at Weeks 4 and 78 (end-of-study). The 

values of Cmax and Ctrough of PF-06438179 treatment group were generally comparable to those of EU-

approved Remicade (Table 6).  
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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? 

Immunogenicity samples were analyzed using validated ADA assays based on a tiered approach. Only 

confirmed anti-drug antibody (ADA) positive samples were then assessed for neutralizing antibodies 

(NAbs). The measurement of ADA was accomplished using electrochemiluminescence (ECL) method, 

and measurement of NAb was accomplished using semi-quantitative cell-based assay method. The drug 

tolerance for the assays was in the range of 1- 5 μg/mL. Refer to the OBP review for detailed 

information regarding assay validation and analysis of clinical study samples. 

 

In the PK comparative study B5371001, samples were collected on Day 1 (pre-dose), 15, 29, 43, 57, 85 

(end-of study) for assessment of immunogenicity.  Table 8 summarizes the immunogenicity results by 

treatment group. Of the total 146 subjects who received the assigned study treatment, 118 and 119 

subjects completed immunogenicity assessments through Days 57 (week 8) and 85 (week 12), 

respectively. No subjects were tested positive for ADA at baseline. A total of 5 (4.2%) and 31 (26.1%) 

subjects tested positive for ADA through Days 57 and 85, respectively (Table 8).  The ADA formation 

rates for PF-06438179, EU-approved Remicade and US-licensed Remicade in healthy subjects were 

16.2%, 32.6%, and 28.2%, respectively. On Day 85, the PF-06438179 treatment group showed a lower 

incidence of ADA compared to that for the EU-approved Remicade or US-licensed Remicade treatment 

groups. While small differences in the proportion of subjects with ADA positive response were evident 

after single dose administration in Study B5371001, it should be noted that assessment of 

immunogenicity after multiple dose in Study B5371002 is considered clinically more relevant.         

     

In study B5371002, blood samples were collected at baseline and pre-dose at Weeks 2, 6, 14, 30, 38, 54, 

62, and 78 for serum ADA and NAb (in ADA positive subjects only) formation and titers in response to 

PF-06438179 and EU-approved Remicade.  The incidences of ADA in PF-06438179 and EU-approved 

Remicade treatment groups were comparable at each specific time point of measurement during the first 

30 weeks of treatment. A total of 157 (48.6%) subjects in the PF-06438179 group and 167 (51.2%) 

subjects in the EU-approved Remicade were tested positive for ADA during this period (Table 8). The 

distribution of ADA titers was also comparable between the treatment groups over the 30-weeks 

treatment period (Figure 2). 

 

It should be noted that the range of drug tolerance of the ECL method (1-5 μg/mL) overlapped with the 

range of observed PK concentrations. For the comparative efficacy study (B5371002), the PK 

concentrations varied between 0.1-60 μg/mL (Table 6). Although, at high concentrations there is a 

possibility of underestimating the ADA rate, at Week 30 the mean PK concentrations (Ctrough) were 

below the lower range of drug tolerance (1 μg/mL).  The incidence of immunogenicity for PF-06438179 

and EU-approved Remicade was comparable (42.1% and 44.2%, respectively) at Week 30.  
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Figure 2: Comparison of Anti-Drug Antibody (ADA) Titers versus Time between PF-06438179 

and EU-approved Remicade in ADA-positive Subjects 

 

 
PF indicates PF-06438179 and EU indicates EU-approved Remicade. Circles represent outliers. The ADA 

incidence data at each visit by treatment arm are displayed along the bottom of the figure.  
(Source: CSR 5371002, Figure 19) 

 

2.3.1.2 Does the immunogenicity affect the PK similarity of the therapeutic protein? 

 

In the PK similarity study B5371001, only 5 subjects tested positive for ADA during the protocol-

specified 8-week PK profiling period (Table 8). Therefore, the impact of ADA response on the PK 

similarity assessment is expected to be limited. 

 

In the comparative efficacy study B5371002, mean serum concentrations of PF-06438179 and EU-

approved Remicade appeared to be comparable in each ADA group at each individual time point during 

the 30-week treatment period (Table 9). It appears that the mean concentrations of serum PF-06438179 

and EU-approved Remicade were lower in ADA positive subjects compared to ADA negative subjects. 

However, the effect of immunogenicity on PK should be interpreted with caution due to the limitations 

of the immunogenicity assay (refer to section 2.3.1.1).  
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