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Primary objective:  
 
to show comparable PK in a sufficiently 
sensitive and homogeneous population.  
 
Healthy volunteers OK 
(patients, if a toxic MoA) 
 



Use of multiple PD markers recommended (if possible) 
 
Explore dose-concentration-response or time-response 
relationships 
 

PD markers as pivotal evidence for comparable efficacy if:  
 
• Clear dose-response relationship shown 
• At least one PD marker is an accepted surrogate 
 marker and can be related to patient outcome 
 

 

If not       Step 2 
  
 



 Adequately powered, randomised, parallel group 
 comparative clinical trial, preferably double-blind, 
 normally equivalence trials.  
 

 Deviation from relevant efficacy guidelines should be 
 justified 
 

 Most sensitive patient population and clinical EP preferred 
 

 Comparative S data (immunogenicity) 
 

 Extrapolation of indications: possible; based on the overall 
 evidence of comparability 
 
 



• A large -250 patients-, multiple-dose, PK study in 
patients with ankylosing spondylitis showed BE 
of the biosimilar and the reference product 
(supportive evidence for comparable safety, 
efficacy, and immunogenicity) 

 

• Equivalent efficacy and comparable safety and 
immunogenicity (randomized, controlled clinical 
trial in rheumatoid arthritis; 606 patients) 
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Extrapolation of data is already an established scientific 
and regulatory principle that has been exercised for many 
years, for example, in the case of major changes in the 
manufacturing process of originator biologicals. 
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Factors to considered for 
extrapolation:  

 

• Clinical experience with the reference product 

• MoA/active site(s) of the active substance in each 
indication (including its degree of certainty) 

• Target receptors involved 

• Differences in the safety/immunogenicity profile 
between the therapeutic indications, including 
considerations on patient-related factors 
(comorbidities, comedication, immunologic status) and 
disease-related factors (reactions related to the target 
cells, e.g lysis of tumor cells).  

• The degree to which the functional moieties of the 
molecule can be analytically characterized and 
compared.  

 



EXTRAPOLATION OF INDICATIONS 

Points to consider 

 

 

• Overall evidence of comparability 

• Remaining uncertainties from the data 
provided 

• Acceptable safety profile (including 
immunogenicity) 
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Additional in vitro studies: 

Critical to show comparability 









• Extensive analytical tests showed 
physicochemical and structural comparability 
except for a small difference in the proportion of 
afucosylated forms (associated with increased 
binding affinity to the FcγRIIIa receptor). 

 

• Comparable binding of the test and reference 
product to the soluble and/or the membrane-
bound TNFα (main MoA), functions mediated by 
transmembrane binding, including reverse 
signaling and apoptosis.  

  

 



• Similar inhibition of the direct effects of TNFα 
on epithelial cells that play an important role 
in Crohn’s disease 

 

• Similar induction of regulatory macrophages 
is implicated as a mode of action of 
infliximab in IBD  
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TRYPTIC   MAP CD spectra 



MS CZE 



Oligosaccharide map 



FUNCTIONAL ANALYSIS  

• antiviral activity 

• antiproliferative activities (using different cell lines) 

• immunomodulatory activities 

• receptor binding 

• formation of activated IFN stimulated gene factor complex 

• IFN-beta inducible mRNAs 
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