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Background to biosimilar development

e Objectives of the session

* At the end of this session the nurse will be able to
* Understand the background to the development of biosimilars
* Have an appreciation of process of biologic growth

* Understand the terms extrapolation and immunogenicity as applied to
biosimilars

* Understand the benefit to patients and health systems



Q. What do we mean by biologics?



A biologic is

e A substance that is made from a living organism or its products and is used
in the prevention, diagnosis, or treatment of cancer and other diseases.
Biological drugs include antibodies, interleukins, and vaccines. Also called
biologic agent and biological agent.

* https://www.cancer.gov/publications/dictionaries/cancer-terms/def/biological-drugaccessed September 2018



FDA. What are “Biologics” Questions and Answers. [Accessed September 2014]. http://www.fda.gov/AboutEDA/defaulthtm
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https://www.pfizerbiosimilars.com/manufacturing-biosimilars
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Definitions

Reference product

* A reference product is a biological product approved by the FDA
under the Public Health Service Act based on a full complement of
product-specific data, including nonclinical and clinical data.
Biosimilar product

e A biosimilar product is a biological product that is highly similar to the
reference product notwithstanding minor differences in clinically
inactive components, and has no clinically meaningful differences in
terms of safety, purity and potency (safety and effectiveness) from

the reference product.



What is a biosimilar ?

JAMA Oncol. 2018;4(7):1023. doi:10.1001/jamaoncol.2018.0999



What is the difference between a generic
drug and a biosimilar drug?



How Are Biosimilars Different From Generics?

Generic medicines are an exact copy of a brand-name medication. Manufacturers
are able to make identical versions of a medication when the ingredients are simple
chemicals. However, the ingredients in some medicines, such as vaccines, growth
factors, or monoclonal antibodies used in cancer, are made from living cells and are
too complicated to make into a generic version. These complex medications are
referred to as biologics. Biosimilars are medicines that are very similar to these
biologics but are not exact copies. The biologic medication that the biosimilar is
based on is called the reference product.
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Why ‘biosimilar’ not ‘bioidentical’?
e Microheterogeneity

— An effect of the inherent variability of the biological system used for manufacture

- Resulting product is a mixture of different forms of the same protein

e Post-translational modifications

Glycosylation, methylation, oxidation, deamination
— May occur after a change in cell line or manufacturing process
— Resulting product is highly similar, but not identical to the originator
— Make complex molecules, such as mAbs and —cept fusion proteins, particularly difficult to

replicate

But...originator products are also subject to variability

(Weise M, et al. Nat Biotechnol 2011;29:690-3, European Commission. What you need to know about biosimilar medicinal products. A consensus information document. [Accessed September 2014]. http://ec.europa.eu/enterprise/sectors/healthcare/files/docs/biosimilars _report en.pdf,

Dorner T, et al. Ann Rheum Dis 2013;72:322-8. 4. Schneider CK. Ann Rheum Dis 2013;72:315-8.)



Same ingredients, same recipe

Both cake , both edible
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Batch variability of critical quality attributes must
be assessed and controlled to ensure consistent
product quality

e Some degree of variation is acceptable as long as intended use
is unaffected

e Tightly controlled by understanding controlling and validating
the manufacturing process assessed with each batch release

e Defined as a list of test references to analyse process and
appropriate frame of reference ie range or limit

e A list of criteria to which the drug should conform to at any
stage of the manufacture process

Specification criteria

e Quality standards proposed and justified by FDA to ensure safe
and effective over shelf life

Batch release specification
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Changes to the process

* Most biological product manufacturers need to make changes to their
manufacturing systems at some point — such as changing the supplier
of raw materials, or replacing a piece of equipment.

* Measures such as batch release specifications and comparability
analyses before and after manufacturing changes are necessary
checks to ensure that the variability of the biological product is within
acceptable limits.

* Therefore, even though there is inherent batch-to-batch and lot-to-lot
variability in biological products, the differences can be assessed and
managed effectively.



Regulatory processes for biosimilars are
different but no less rigorous



But what about evidence?

* Do we need large clinical trials to demonstrate same efficacy?
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So.... If biosimilar drug has been tested for safety
in a small appropriate population the drug can be
extrapolated to other (bigger) populations
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Extrapolation

e Extrapolation is a scientific and regulatory principle that refers to the
approval of a biosimilar for use in an indication held by the reference
product but not directly studied in a comparative clinical trial with a
biosimilar.

» Extrapolation of efficacy and safety data from one indication to another
may be considered if biosimilarity to the reference product has been
shown by a comprehensive comparability programme, including safety,
efficacy, and immunogenicity in a key indication that is suitable to detect
potentially clinically relevant differences, and there is sufficient scientific
justification for extrapolation.

e Extrapolation of data is an established scientific and regulatory principle
that has been exercised for many years.



* If the biosimilar has been tested in one population
AND the manufacturer can demonstrate safety in a
smaller population AND a rigourous manufacturing
process, evidence can be applied to other
populations.

* Therefore no need for further phase 3 studies
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Interchangeability

* Drugs are often interchanged by doctors and pharmacists for different

Freasons
A cheaper brand is available
An unpleasant side effect
A procurement deal

* This common with generic drugs
* However interchangeability of biologics offers some concerns



1s alternated or switching between the biosimilar and the innovator compared to the use
of the innovator without alternation or switching

* Guidance has been 1ssue by the FDA for the evaluation of interchangeability of a
biosimilar and a reference product

— There are no approved interchangeable biosimilars
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Finally what of the immune reaction to biosimilar
drugs?

Immunogenicity

Ability of a substance to trigger an immune response or reaction

The immunogenicity of complex proteins such as mAbs is unpredictable; two similar, complex protein products
may be immunogenic in different patients

KNOWN...
* All monoclonal antibody (mAb) therapies, including biosimilars, are subject to the development of antibodies

* Immunogenicity is influenced by many factors (nature of drug, impurities, excipients, stability, administration
route, dosing regimen, patient characteristics, vials, stoppers%

* Patients who develop antibodies are more likely to have infusion reactions
UNKNOWN...

* What is the long-term adverse event profile for biosimilars?

* Will development of antibodies to biosimilars affect efficacy and safety?
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An example from the UK

e Biosimilar rituximab
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https://www.pfizerbiosimilars.com/health-care-system-benefitsaccessed july2018s g|0<im ISNCC 2020
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Questions ?



