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Safety in the Spotlight: A Risk-based Approach to 
Biosimilars
Biosimilars have important cost benefits to offer the overall 
healthcare system, and they give access to treatment for 
patients with rare or very serious illnesses that can benefit 
from biologics. At the same time, however, biosimilars 
are very new to market, so there is much still to learn 
about their safety profiles. Barbara Testa, ProductLife 
Group associate director, preclinical and clinical, explores 
biosimilars’ potential — and challenges.

Introduction
It’s been less than 10 years since the European Medicines 
Agency approved the first biosimilar — Omnitrope 
(somatotropin), a growth hormone replacement therapy. 
That short history means there is not a lot of long-term safety 
(post-authorisation) information, and so the industry and 
the regulatory authorities continue to be on a learning curve. 
The recent entry of biosimilars to the market — and the fact 
that communication between the clinical and regulatory 
communities is not always optimal — has led to safety and 
efficacy concerns on the parts of physicians. 

Questions continue to be asked about biosimilars’ benefit–
risk profile, but it is clear that biosimilars are important in 
driving cost savings for healthcare systems and in making 
biopharmaceuticals more accessible to patient populations 
— very often, patients under oncology care or undergoing 
immunotherapy. 

Extensive risk management plans can provide some 
reassurance for physicians, patients, and regulators; and 
so far, there has been no demonstrable need for differing 
risk management strategies for approved biosimilars. The 
emphasis, therefore, has to be on a risk-based approach in 
the assessment of clinical relevance- and immunogenicity-
associated adverse events.

Similar But Not the Same
A biosimilar is a similar version of an already authorised 
biological medicinal — so-called because it demonstrates 
similar physicochemical characteristics, efficacy, and safety 
based on a comprehensive comparability exercise.1 Biosimilars 
may have small differences from the reference product if 
those differences are not of clinical relevance. In other words, 
the safety, purity, and potency of the biosimilar must be the 
same as those of the reference product. However, it should 
be noted that biosimilars are likely to have some differences. 
Because developers of a reference product won’t reveal their 
manufacturing processes, differences in production processes 
— including the use of different cell lines and growth 
conditions — may result in subtle differences between 
two products. And those differences potentially could have 
major impacts on the efficacy and safety of a product. This 
matters most with regard to the immunogenicity profile. In 
addition, given biosimilars’ recent history, there are not many 
post-authorisation safety studies to draw on. In Europe, 12 

biosimilar molecules have been approved, marketed as 18 
brands in six classes.

Another potential issue with biosimilars involves switching 
or interchangeability, either with the originator product or 
with other biosimilars. Generic products, once approved, can 
be automatically switched with branded products, but the 
same is not necessarily true for biosimilars. According to the 
US Food and Drug Administration, for interchangeability, the 
marketing authorisation holder must show that its biosimilar 
can “produce the same clinical result as the reference product 
in any given patient.”2

The European Medicines Agency, meanwhile, has issued 
a statement that patients should speak to their doctors or 
pharmacists with regard to switching.3

Data on the clinical effects of switching from an originator 
biopharmaceutical product to a biosimilar is limited,  though 
it has been suggested that switching may lead to safety 
concerns. 

Given those uncertainties, the ability to gather information 
and contribute to existing databases is all the more crucial. 
Biologicals treat types of patient populations very differently 
from those treated by pharmaceuticals, and they’re very 
often used in hospitals, and so, contributions of insights to 
those hospital registries and databases can be invaluable for 
improving of safety. It is therefore incumbent on biosimilar 
manufacturers to participate in existing registries with a view 
to improve overall knowledge about a class of products.

Thorough pharmacovigilance data and correct attribution 
of adverse events must be recorded in detail. An adverse-
reaction report on a biosimilar product should specify, besides 
the product’s international non-proprietary name, the brand 
name, the company’s name, and the lot number in order to 
guarantee its traceability. The need for pharmacovigilance 
is magnified when biosimilars from multiple sources are 
used, because slight product differences can cause clinically 
important effects.

Vigilance over the nomenclature and tracking of a 
biopharmaceutical or biosimilar is essential. Even if the 
European Commission biosimilar report says there is no 
evidence that biosimilar medicines are more likely to be 
counterfeited or falsified than any other medicines are, supply 
chain security and anti-counterfeit protection are important 
in the evaluation of biosimilars. 

The consequences of the counterfeiting of biosimilars can 
be especially severe, because small differences in either the 
biological or manufacturing process could lead to different 
clinical efficacy and safety levels for patients. Immunological 
reactions to biopharmaceuticals occur more frequently than 
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they do to small molecules, and specific pharmacovigilance 
strategy should be designed to optimally address such 
reactions.5

Safety Profile of Biologics: Managing Immunogenicity
Biopharmaceuticals in general have unique safety profiles, 
which creates challenges for regulators and manufacturers in 
terms of the ways they deal with both regulatory and safety 
processes, and in fact may require tailored pharmacovigilance 
approaches.

The safety profiles of pharmaceuticals compared with those 
of biopharmaceuticals demonstrate significant differences 
between them; and even products in the same therapeutic 
class can potentially cause quite different adverse drug 
reactions (ADRs) in small molecules compared with biologics.

An understanding of those differences can be deduced from 
an analysis of 2004 and 2011 findings of post-authorisation 
ADRs for biologics compared with small molecules in the same 
anatomical therapeutic chemical group: immunomodulating 
agents and antineoplastics. The findings show that within the 
subgroup of immunosuppressants, neoplasms and infections 
and infestations occurred significantly more frequently for 
biopharmaceuticals (20% and 22%, respectively, compared 
with 2% and 9% respectively for pharmaceuticals). ADRs for 
pharmaceuticals were more often in the forms of renal and 
urinary disorders, blood and lymphatic disorders, and vascular 
disorders. Overall, the main differences were caused mostly 
by immunosuppressants. There were no differences between 
biopharmaceuticals and pharmaceuticals in the timings of 
regulatory actions. 6

Safety findings indicate that adverse drug reactions to 
biopharmaceuticals are only the result of their 
pharmacological actions and immunogenicities. It is therefore 
essential to have a deep understanding of the intended 
mechanism of action of the product in order to guide 
pharmacovigilance activities.

Despite efforts to design strategies that would mitigate 
the risks of unwanted biopharmaceutical immunogenicity, 
subtle changes in the product that cause unwanted 
immune responses may not get identified before a drug 
gets administered to large groups of patients. That could 
raise concerns over biosimilars wherein subtle changes from 
the originator product are possible — particularly because 
manufacturing processes can’t be replicated in their entirety 
with biosimilars. An example of a change in manufacturing 
process leading to immunogenicity issues was found with 
erythropoiesis-stimulating agents that resulted in pure red 
cell aplasia (PRCA) in patients being treated for chronic kidney 
disease. The incidents were uncovered from spontaneous 
reports of adverse reactions. 

The PRCA case demonstrates that insights by observant 
physicians and researchers are mandatory; indeed, when 
doubts exist about the causal relationship between an 
adverse event and a biopharmaceutical, spontaneous reports 
may be the sole sources for regulatory action. Such was 
also the case with Raptiva (efalizumab), which had been 
designed to treat autoimmune conditions and which became 

suspended in 2009 after four cases of progressive multifocal 
leukoencephalopathy were reported in patients with plaque 
psoriasis.7

Immunogenicity-related adverse events provide a high 
level of certainty about expected causality, and the World 
Health Organization Collaborating Centre for International 
Drug Monitoring proposed a framework to assess definitive 
evidence of causality based on spontaneous reports.8

Adding to the Knowledge Store
There has been no clinically relevant increase in 
immunogenicity-associated events so far in any marketed 
biosimilar, and no product-specific label changes have been 
required for safety reasons. Consequently, there is no reason 
to assume that the safety profile of biosimilars is different 
from that of innovator products — when used according to 
the summary of product characteristics. It stands to reason, 
therefore, that the reference product can be used as a clear 
guide for biosimilars while continuing to build the knowledge 
base about biosimilars and paying careful attention to 
immunogenicity.

All risk minimisation activities that apply for a comparator 
product should apply to the biosimilar. However, as mentioned 
earlier, because different manufacturers use different 
production cell lines and purification procedures, two products 
will differ in terms of post-translational modifications that 
potentially affect a product’s immunogenic profile. Additional 
pharmacovigilance activities should thus be limited to 
establishing the immunogenicity profiles of at-risk products.
A risk-based approach to assessment of immunogenicity has 
been proposed for the development of biological drugs.9 Based 
on a biopharmaceutical’s characteristics, an assessment is 
made of:

• Factors that may affect the incidence of antidrug 
antibodies (ADAs) (e.g., homology to existing protein or 
treatment regimen)

• Factors that may affect the risks associated with 
antibody development (e.g., patient characteristics or 
disease severity)

• The impact of antibody formation (e.g., hypersensitivity 
reactions or neutralisation of endogenous proteins)

Based on those characteristics, products are classified as 
low risk, medium risk, or high risk of developing ADAs. That 
strategy will be instrumental in identifying high-risk products 
and was devised for innovative products in development. 

More recently, member companies of the European 
immunogenicity platform proposed a risk-based 
immunogenicity-testing strategy.  The guiding principle 
was that testing and reporting of immunogenicity should 
be done in a clinically relevant context, with the primary 
focus on patient safety. Even though concerns about patient 
safety usually outweigh those about loss in efficacy, it is 
drug developers’ clear responsibility to mitigate against both 
aspects, especially because loss of efficacy in the treatment 
of a life-threatening disease also needs to be considered as 
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impairment of safety.10

The testing strategies must therefore be based on the 
anticipated clinical consequences of an immune response 
and divided into categories, as (1) biotherapeutics with no 
expected potential to elicit ADA-mediated severe clinical 
consequences and (2) biotherapeutics with expected 
potential to elicit ADA-mediated severe clinical consequences. 
In both categories, the main differences are in sampling, 
timing of analysis, and employment of a neutralising assay.

For biosimilars, besides those factors, the approximate 
15-year safety record of the reference product provides 
additional information on the consequences of ADAs. With 
all of this data to draw on, a tailored approach to individual 
biosimilar products could be developed to further address 
post-authorisation risk management strategies. 

The experience with biosimilars thus far is encouraging, 
and regulatory guidance for the approval criteria covering 
monoclonal antibodies, interferons, and follicle-stimulating 
hormones (FSHs) have been finalised. The immunogenicity 
profiles of many of these products are well-known. 

For monoclonal antibodies and interferons, 
immunogenicity is associated mainly with loss of efficacy, 
hypersensitivity reactions, and infusion or injection site 
reactions. For FSHs, clinically relevant consequences of 
immunogenicity are not described in the summary of product 
characteristics of any of the currently approved products. 

For biosimilars that are more likely to lead to clinically 
relevant immunogenicity, an extended exercise to establish 
safety post-approval is clearly warranted. This may not 
be justified for all biosimilars, and a comparable level of 
confidence could also be generated by implementing a risk-
based approach coupled with a narrow pharmacovigilance 
programme. Such a design would focus solely on characterising 
the possible consequences of immunogenicity.

A Patient Perspective
Risk management requirements that add no new safety 
information build unnecessary barriers and add costs. 
Furthermore, the requirement for extensive risk management 
plans may be interpreted to mean that biosimilars carry 
unacceptable risks and may prevent their uptake in clinical 
practice. Therefore, the requirement for extensive risk 
management plans should be replaced with a clear and 
concise programme for assessing the immunogenicity of 
biosimilars. If a product is approved as a biosimilar in Europe, 
it should be interpreted to mean only that the product is 
deemed both therapeutically equivalent and interchangeable 
with the reference product and other biosimilars.

It is important to invest in a clear and thorough 
pharmacovigilance plan in line with regulations, but in order 
to avoid unnecessary investments, it’s also important to 
determine the right investment amount based on current or 
future knowledge. 

Biosimilars will become more important to the overall 

healthcare system, and so, finding a balanced risk-benefit 
approach to take will be crucial to ensuring that patients have 
access to the best medications for treating their diseases. 
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