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Supplementary Information 

Table S1: Key biosimilar definitions  

Term FDA definition EMA definition 
Biosimilar A biological product that is highly similar 

to and has no clinically meaningful 
differences from an existing FDA-
approved reference product. 

A biological medicinal product that contains a 
version of the active substance of an already 
authorized original biological medicinal 
product (reference medicinal product) in the 
European Economic Area. 

Extrapolation The justification underlying “approval for 
other indications that were not directly 
studied by the biosimilar manufacturer.” 
This is based on the totality of evidence 
supporting “biosimilarity [to] at least one 
of the reference product’s indications,” 
combined with “knowledge and 
consideration of various scientific factors 
for each indication,” including “MOA, PK, 
PD, efficacy, safety, and 
immunogenicity.” 

Extension of the efficacy and safety data from 
a therapeutic indication for which the 
biosimilar has been clinically tested to another 
therapeutic indication approved for the 
reference medicine. Important considerations 
need to be borne in mind before an indication 
for a biosimilar can be approved based on 
extrapolated safety and efficacy data. These 
include a shared MOA and relevant study 
population. 

Interchangeability A biosimilar product that meets 
additional FDA requirements, including 
information showing that it is “expected 
to produce the same clinical result as the 
RP in any given patient.” 

Refers to the possibility of exchanging one 
medicine for another medicine that is 
expected to have the same clinical effect. 

FDA, United States Food and Drug Administration; EMA, European Medicines Agency; MOA, 
mechanism of action; PD, pharmacodynamics; PK, pharmacokinetics; RP, reference product. 

  



 

Figure S1. Critical quality attributes of a monoclonal antibody biosimilar11 

 

 

Biosimilars: what the oncologist should know Review
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Figure 3. Critical quality attributes of a monoclonal antibody biosimilar.
Adapted from [24]; https://creativecommons.org/licenses/by-nc/4.0/

proposed biosimilar. Similarity of PK/PD is assessed in a Phase I study which is typically conducted in healthy
subjects [10,30,31]. Healthy subjects are included in PK/PD studies to ensure that the study population is homogenous
and immunocompetent, allowing for a sensitive comparison between the proposed biosimilar and the RP. In these
studies, PK bioequivalence is considered to have been established when the two-sided 90% CI of the geometric
mean ratio of PK values between the proposed biosimilar and the RP falls within a prespecified bioequivalence
margin of 80–125% for overall exposure [22]. It should be noted that the prespecified bioequivalence margin does
not denote that the point estimates of the functionality (e.g., Cmax and AUCinf for PK assessments) of the biosimilar
may vary from 80 to 125% of the RP, but rather that both sides of the 90% CI must be fully contained within this
equivalence margin to meet the standard for bioequivalence (Figure 4).

Phase I PK/PD studies include PK assessments (drug absorption, distribution, metabolism and excretion)
as well as PD assessments (pharmacologic effects of drugs on the body). While PD studies can provide useful
additional evidence of drug function, these can be assessed only when a suitable PD marker is available. The
PK/PD assessments form an integral and critical part of the TOE demonstrating similarity between a proposed
biosimilar and its RP. Evidence from these studies inform the design of subsequent clinical trials of efficacy and
safety. They are also useful in providing scientific justification for extrapolation to indications that are not actively
evaluated in the prospective clinical trial of the biosimilar. After structural, functional and clinical PK similarity
of the biosimilar with the RP has been shown, the clinical program can directly move to a Phase III confirmatory
trial. Phase II studies are not required for biosimilar development.

The demonstration of clinical similarity in a Phase III comparative study is the final step for the demonstration
of biosimilarity between the proposed biosimilar and its RP. For reasons described above, efficacy studies should be
carefully planned and conducted in patient populations that are expected to be sensitive enough to detect clinically
meaningful differences between products [10]. The overall goal of the head-to-head trial is to demonstrate that the
biosimilar candidate has neither decreased nor increased efficacy compared with the originator product and that it
also has a similar safety profile. In its simplest form, such a trial is based on the null hypothesis, with a prespecified
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