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The recent ESMO position paper on biosimi-
lars in oncology1 was timely, given the rapidly 
increasing range of biologic medicines and 
the potential to develop biosimilar medicines 
in this area. As the position paper clearly 
states, biosimilar medicines can positively 
impact the financial sustainability of health-
care systems around the world.1 The paper 
also correctly highlights the importance of 
providing accurate information to all stake-
holders involved. This is essential in order to 
avoid misunderstanding and misconceptions 
about biosimilar medicines.

Biologic medicines, whether reference 
biologics or biosimilars, are recognised as being 
much more complex than traditional, chemi-
cally-synthesised drugs. A biosimilar, as defined 
by the EMA, is a biologic medicine that is similar 
to another biologic medicine that has already 
been authorised for use.2 A science-based 
regulatory framework has been established 
in the European  Union (EU)  since 2005 to 
ensure the development and approval of high-
quality biosimilars; this framework is regularly 
reviewed and updated.3–5 The requirements 
for biosimilar development and approval are 
based on those that are in place for any biologic 
medicine; the manufacturer is required to 
demonstrate similarity to the reference medi-
cine in terms of safety, efficacy and quality. This 
contrasts with the requirements for approval 
of generic versions of chemically  synthesised, 
small-molecule drugs, which typically only 
require demonstration of identical structure 
and pharmacological bioequivalence to gain 
approval.1

Extrapolation is one area of the biosimilar 
concept that is commonly misunderstood 
by practising healthcare professionals. It is 
defined as the authorisation of a biosimilar for 
clinical indications of the reference biologic 
without the need to conduct clinical trials in 
those indications. The regulatory framework 

for the development of biosimilar draws on 
scientific principles that have been employed 
in the pharmaceutical industry for decades.6 7 
Processes for manufacturing biologic medi-
cines are frequently changed, for example, 
to enable scaling-up of the production, to 
improve its efficiency or to enable equip-
ment to be updated or replaced.8 Indeed, it is 
reasonable to conclude that current versions 
of many biologic medicines are no longer 
identical to the versions that first received 
marketing authorisation.7 Pharmaceutical 
regulators therefore developed ‘the compa-
rability concept’ as a mechanism to establish 
whether premanufacturing and postman-
ufacturing change biologic medicines are 
sufficiently similar to allow continued authori-
sation without the need for a new/repeated 
clinical trial programme. This requires that 
existing knowledge is sufficiently predictive 
to ensure that any differences in quality attri-
butes have no adverse impact on safety or 
efficacy of the drug product.9

The same scientific principles that apply to 
the comparability exercise described above 
are also applied to the comparability exercise 
for demonstrating biosimilarity, and from 
a scientific and regulatory perspective, the 
active substance of a biosimilar is just another 
version of the active substance of the refer-
ence biologic medicine.7 10 In other words, 
extrapolation is based on the demonstrated 
level of sameness from molecule to molecule 
and not from indication to indication.

Another key element of the biosimilar 
concept is that confirmatory clinical phase 
III trials are typically conducted in a sensitive 
indication (indication in which any potential 
difference between the reference and biosim-
ilar medicine is likely to be observed). As the 
first biosimilar medicines in Europe were 
approved a decade ago, there are now several 
good examples that confirm the validity of 
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extrapolation of indications for biosimilars.7 Confirma-
tory studies for biosimilar filgrastims were conducted in 
patients with breast cancer who had chemotherapy-in-
duced neutropenia, while other indications were granted 
based on extrapolation. Subsequent postmarketing and 
real-world studies have confirmed the safety and effi-
cacy of these biosimilars in all approved indications and 
different tumour types, including stem cell mobilisation.7 
For example, recently published real-world evidence data 
with biosimilar filgrastim in patients suffering from diffuse 
large B-cell lymphoma confirmed once more its safety 
and efficacy in oncological practice.11 Another example 
is the biosimilar epoetins. For these medicines, chronic 
kidney disease-related anaemia is recognised as the most 
sensitive indication since these patients have a deficiency 
in endogenous erythropoietin and a responsive bone 
marrow (as compared with patients with cancer who are 
receiving chemotherapy). Again, postmarketing and real-
world studies have not exposed any concerns with these 
biosimilar medicines in extrapolated indications.7

It is also important to highlight a recent article that was 
published after the ESMO position paper emerged. The 
ESMO position paper includes a section on interchange-
ability, switching and automatic substitution.1 The paper 
correctly states that decisions on the interchangeability 
and substitution of medicines are the responsibility of EU 
member states. It also notes (correctly at the time of its 
publication) that the EMA had not provided any recom-
mendations on interchangeability.1 Since then, however, 
a publication by well-regarded regulatory experts has 
provided a European perspective on this area.10 The 
article defines interchangeability as ‘the medical practice 
of changing one medicine for another that is expected to 
achieve the same clinical effect in a given clinical setting 
and in any patient on the initiative, or with the agreement 
of, the prescriber’. Substitution is defined as ‘the decision 
by the treating physician to exchange one medicine with 
another medicine with the same therapeutic intent in 
a given patient’.10 Following a critical assessment of the 
potential risk of switching from reference biologic medi-
cine to a corresponding biosimilar medicine, the authors 
conclude that switching between a reference medicine 
and a biosimilar version (by definition approved in accor-
dance with European legislation) is not expected to 
trigger or enhance immunogenicity.10 They go on to say 
that, based on existing knowledge, ‘it is unlikely and very 
difficult to substantiate that two products, comparable on 
a population level, would have different safety or efficacy 
in individual patients upon a switch’.

It is encouraging to see ESMO take an initial position 
on the role of biosimilars in oncology. Such societies 
have an important role to play in providing accurate 
information, as well as education, to all stakeholders. 
They will also be pivotal in providing future guidance 
and potential follow-up positioning on key issues such 
as extrapolation and interchangeability/substitution in 
clinical oncology.
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