
Prescriber October 2017  ❚  27prescriber.co.uk

ANALYSIS  ■

The European Medicines Agency (EMA) 
has now approved nearly 40 biosimi-

lar medicines – the latest being Cyltezo, 
the fourth biosimilar version of the anti-
TNF monoclonal antibody adalimumab 
and Ontruzant, the first biosimilar of the 
anti-HER2 monoclonal antibody trastu-
zumab.1,2 This, the EMA says, makes it 
a pioneer in the regulation of biosimi-
lars. The Valtropin (since withdrawn) and 
Omnitrope biosimilars of somatropin – 
the first to receive European approval 
– were introduced in April 2006. In the 
decade since, the Agency has sought to 
maximise the potential of biosimilars by 
establishing a “solid framework for their 
approval”. 
 The EMA’s rationale is that biosim-
ilars increase access to medicines. A 
recent report requested by the European 
Commission (EC) showed that the intro-
duction of biosimilars had increased the 
use of TNF inhibitors by 26% by 2016.3 
Such expansion affects the entire thera-
peutic group – not only the originator that 
the biosimilar copies – because all prices 
are cut to compete. The biosimilar itself 
need not be very successful in gaining 
market share; it just has to be available. 

Also, the driver for uptake of biosimilars 
is not only lower price but also govern-
ment incentives such as facilitating 
co-payment, prescribing support, ease of 
switching and education.4 
 Clearly, governments believe there is 
much to gain from promoting the use of 
biosimilars but they have encountered 
resistance in the form of concerns about 
the safety – in particular, possible rare 
adverse effects – of complex molecules 
that are approved on the basis of their 
similarity to a reference compound rather 
than clinical experience.5 To date, there 
is no evidence that this is a significant 
problem, suggesting that concerns might 
be fuelled by, if not founded in, miscon-
ceptions about biosimilars. 
 Hoping to boost confidence, the 
EMA and the EC have now published a 
comprehensive guide to the regulation 
of biosimilars and their safety for health 
professionals.6 Biosimilars in the EU, a 
38-page document that begins and ends 
by remarking on the EU’s pre-eminence 
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in this field, could be summarised in a 
singe phrase: ‘Trust us, we know what 
we’re doing.’

Biosimilars: what they are and 
what they’re not
“A biosimilar is a biological medicine 
highly similar to another biological med-
icine already approved in the EU (the 
so-called ‘reference medicine’),” explain 
the EMA/EC in their guide.6 
 That similarity to a reference medi-
cine extends to its molecular structure, 
as well as to its physicochemical and 
biological properties. Due to the natural 
variability of the biological source and the 
manufacturing process, minor structural 
variability between the reference and bio-
similar medicine may be permissible, eg 
in protein glycosylation (see Figure 1). 
However, the EMA says that any differ-
ences are “not clinically meaningful” in 
terms of safety or efficacy and there is 
evidence to support this. In addition, the 
range of variability allowed for a biosimi-
lar is the same as that allowed between 
batches of the reference medicine. 
Biosimilars do not get an easier passage 
through the regulatory process and they 
must meet the same standards of qual-
ity, safety and efficacy that cover other 
medicines. They can be introduced when 
the market protection of the originator 
brand expires, usually after a period of 
10 years.
 The biosimilar must have the same 
dosage regimen and method of admin-
istration as the reference medicine; 
however, differences in excipients, pres-
entation (eg a powder or solution for 
injection) and administration device are 
permitted. Biosimilars are definitely not 
the same as generic drugs (see Table 1).

Development and approval
“… the EU has approved the highest 
number of biosimilars worldwide, and con-
sequently has the most extensive experi-
ence of their use and safety.”6

 The EU designed an approval pro-
cess specifically for biosimilars in 
2004; this is reviewed and updated to 
accommodate changes in technology 
and increasing clinical experience. Most 
biosimilars are approved by the EU’s cen-
tralised procedure (exceptions include 

some low-molecular weight heparins) 
where, in addition to the usual appraisal 
process, the application is reviewed 
by the Biologics Working Party and the 
Biosimilar Working Party. 
 The appraisal process must show 
that a new drug has a “positive benefit- 
risk balance”. For biosimilars, this is 
based on demonstrating biosimilarity 
– that is, it is highly similar in chemical 
structure, biological activity and efficacy, 
safety and immunogenicity to the refer-
ence medicine (which is chosen by the 
applicant company for its head-to-head 
comparisons). If biosimilarity can be 
shown, it is assumed that the efficacy 

and safety experience gained with the 
reference medicine also applies to the 
biosimilar. 
 The presumption underpinning regu-
latory approval for a biosimilar is that it 
presents much the same risk as a major 
change to the manufacturing process of 
a licensed biological agent. Clinical tri-
als are still needed but, by contrast with 
the phase 2 and 3 trials required for a 
novel compound, they need only demon-
strate clinical equivalence and exclude 
clinical differences. They can therefore 
be shorter, smaller and less expensive. 
On the other hand, in vitro studies are rig-
orous in searching for small differences 

Generic medicine Biosimilar medicine

Usually produced by chemical 
synthesis

Obtained from a biological source

Generally possible to obtain 
exactly the same molecule as 
the reference medicine

Possible to reproduce a highly similar 
molecule to the reference medicine due 
to biomanufacturing methods and natural 
biological variability

Mostly smaller molecules, easier 
to characterise

Generally larger, structurally more complex 
molecules requiring multiple technologies for 
characterisation

Full data requirements on 
pharmaceutical quality

Full data requirements on pharmaceutical 
quality, plus additional quality studies 
comparing the structure and biological activity 
of the biosimilar with the reference medicine

Development based on 
demonstration of bioequivalence 
(ie that the generic and the 
reference medicine release the 
active substance into the body at 
the same rate and to the same 
extent under similar conditions)

Development based on demonstration of 
biosimilarity using comparability studies 
(comprehensive head-to-head comparison of 
the biosimilar with the reference medicine 
to show high similarity in chemical structure, 
biological function, efficacy, safety and 
immunogenicity) 

Clinical data requirements 
are mainly pharmacokinetic 
bioequivalence studies

Comparative pharmacokinetic and 
pharmacodynamic studies plus safety and 
efficacy data may be required, particularly for 
more complex biological medicines

All indications approved for 
the reference medicine can be 
granted based on demonstrated 
bioequivalence, without the need 
for further clinical data

Efficacy and safety have to be justified in 
each clinical indication but confirmatory 
clinical trials usually not needed in every 
indication that has been approved for the 
reference medicine. After demonstration of 
biosimilarity, extrapolation of data to other 
indications is possible

Table 1. How biosimilars differ from generic drugs6



Prescriber October 2017  ❚  29prescriber.co.uk

Biosimilars guide l ANALYSIS  ■

in protein structure and biological func-
tion. Differences that may affect clinical 
safety, efficacy or immunogenicity are 
further assessed but additional clinical 
trials are needed “only if an impact on 
safety and efficacy is anticipated” (see 
Table 2).
 The EMA/EC put a novel spin on 
the threat of increased immunogenicity. 
They state that “immunogenicity is not a 
safety concern in itself” because severe 
immune reactions are rare and most 
immune reactions have no clinical con-
sequences. Immunogenicity arises from 
many factors that can affect all biological 
products (protein aggregation, improper 
storage) or from changes to administra-
tion schedules (intermittent vs continu-
ous infusion). “Experience shows that a 
harmful immune response is unlikely after 
a change to the manufacturing process 
of a biological medicine,” say the EMA/
EC, because such changes are always 
assessed by comparability studies; the 
same principle applies to biosimilars in 
relation to the reference molecule. 
 Evidence about immunogenicity is 
normally required for a new biological 
medicine and always for a new mono-
clonal antibody, and immunogenicity is 
continually assessed by postmarketing 
surveillance studies. If immunogenicity 
is a known problem with the original mol-
ecule, these studies are more focused, 
more intense and longer for the biosimilar.
 The second issue that requires more 
faith from the sceptics is the principle of 
extrapolation – by which the clinical prop-
erties of one molecule are assumed to 
be shared by a second if they are highly 
similar in other respects. This, the EMA/
EC say, is “a well-established scientific 
principle which has been used for many 
years.” For example, if the manufacturing 
process of a biological product with sev-
eral therapeutic indications is changed 
and clinical trials are required, they need 
be carried out for only one of those indi-
cations and the results are extrapolated 
to the others. 
 To be eligible for extrapolation, a bio-
similar and the reference molecule must 
have the same mechanism of action and 
be highly similar in a key indication in a 
population in which potential differences 
in clinical performance can be detected. 

Extrapolation to another indication is 
possible only if the drugs are highly sim-
ilar in both indications in terms of mode 
of action, dosing and pharmacokinetics 
(differences may exist when treating rheu-
matoid arthritis or cancer, for example). 
Safety can be extrapolated if a biosimilar 
is shown to be highly similar to the ref-
erence molecule in one therapeutic indi-
cation. By contrast, extrapolation is not 
automatic for immunogenicity, which must 
be addressed separately for different indi-
cations.

Safety
“Since the introduction of the first biosim-
ilar in clinical use in 2006, an increasing 

number of biosimilars have been approved 
and safely used in the EU.”6

 The EMA/EC are keen to emphasise 
the good safety record that biosimilars 
have shown over the past 10 years – 
none have been withdrawn for “reasons 
of safety”. This is thanks to a robust 
regulatory system and ongoing surveil-
lance that applies equally to all biological 
agents, not only biosimilars. Marketing 
authorisation comes with a requirement 
from the applicant to implement a risk 
management plan that includes pharma-
covigilance, minimising known risks and 
possibly a specific safety study. There is 
also the use of black triangle labelling 
to raise awareness and spontaneous 

Determining factor Reasons for varying data required

Complexity of the molecule and 
comparability data available

For simpler molecules with well-established action 
(eg filgrastim) and where comparative quality data are 
robust, it may be sufficient to compare the effect of the 
biosimilar and reference medicine by pharmacokinetic 
and pharmacodynamic studies in healthy volunteers

For larger molecules (eg monoclonal antibodies), a 
comparative study in patients using a conventional 
clinical efficacy endpoint is usually required even when 
robust quality and in vitro comparability data are provided

Availability of a 
pharmacodynamic endpoint that 
correlates with efficacy

Conventional clinical efficacy endpoints are generally not 
needed if the pharmacodynamic endpoint correlates with 
clinical benefit

Safety concerns with the 
reference medicine or 
pharmacological class

Safety data are collected through a clinical development 
programme, depending on type and severity of safety 
concerns with reference medicine. In principle, adverse 
reactions related to pharmacological activity can 
be expected at similar frequency for the biosimilar 
and reference product if functional, analytical, 
pharmacokinetic, pharmacodynamic and efficacy 
comparability data are robust

Potential for immunogenicity Analytical studies are the first step in assessing 
potential for immunogenicity. Clinical data on 
immunogenicity are generally required

Possibility of extrapolating to 
other indications

Indications of the reference medicine can be approved 
for the biosimilar in the absence of specific clinical 
data generated with the biosimilar if scientific evidence 
establishes biosimilarity and addresses specific aspects 
of the extrapolated indication. Extrapolation of data 
to other indications is always supported by robust 
physicochemical and in vitro studies

Table 2. Determinants of the number and types of clinical studies to be carried out for approval of biosimilars6
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adverse event reporting to detect safety 
signals, which, when Europe-wide, can at 
least compensate for gross under-report-
ing by the size of the population covered. 
And, like every other drug, biosimilars are 
labelled with a batch number that means 
they can be traced through the distribu-
tion chain to the bedside.
 Healthcare professionals can help 
this programme of surveillance by pre-
scribing by brand and recording the brand 
name and batch number at all stages of 
supply, including when providing them to 
patients at the time of dispensing, when 
switching between biological medicines 
and when reporting adverse events.

Information about biosimilars
“In the EU, the SmPC of a biosimilar is 
aligned with that of the reference medi-
cine.”6

 It is not immediately apparent that a 
biological medicine is a biosimilar from a 
quick glance at the summary of product 
characteristics (SmPC). Section 2 (qual-
itative and quantitative composition) 
simply gives the product’s ‘generic’ (INN) 
name. But it is made clear deep in the 
SmPC where, in Section 5.1 (pharmaco-
dynamic properties), it will state “[Brand 
name] is a biosimilar medicinal product”. 
In other respects, the SmPC is a copy of 
the originator’s document for the indica-
tions they have in common, and all safety 
data are shared.
 Of far greater use, though consid-
erably less accessible, is the European 
Public Assessment Report (EPAR). This 
is an account of the scientific discus-
sions leading to marketing authorisation, 
including a short description of the man-
ufacturing process and quality control 
procedures, in addition to summaries 
of the preclinical data and clinical trials. 
They are included in the details for each 
approved product on the EMA website 
(www.ema.europa.eu).

Interchangeability, switching 
and substitution
“When EMA carries out the scientific 
review of a biosimilar, the evaluations do 
not include recommendations on whether 
the biosimilar is interchangeable with the 
reference medicine, and thus whether the 
reference medicine can be switched or 

substituted with the biosimilar.”6

 These are three terms not to be 
confused. Interchangeability means the 
possibility of exchanging one medicine 
for another that is expected to have the 
same clinical effect. Switching is some-
thing prescribers do, and substitution is 
what pharmacists do when one product 
is replaced by another. Whether to permit 
switching or substitution is a question 
for member states because prescribing 
practice and advice to prescribers is a 
national responsibility, not the EU’s. 

Telling patients about 
biosimilars
“The package leaflet… does not include 
mention of biosimilarity, as this only refers 
to the medicine’s development route and 
is not related to the use of the medicine.”6

 Any decision about switching to a 
biosimilar should involve a consultation 
with the patient. Information about how 
to use a biosimilar is the same as for 
any drug – the package insert covers the 
practicalities – but individuals who are 
happy to navigate the EMA website can 
find more specific information in What I 
Need to Know About Biosimilar Medicines, 
a seven-page Q&A booklet that explains 
what biosimilars are, what they offer, 
what to do about side-effects and where 
to go for more information.7 Available in 
seven European languages (but no Asian 
or Middle Eastern languages), it is dense 
on text compared with many patient 
information sources and requires good 
reading comprehension. For example, 
the sentence “it is not always necessary 

to carry out clinical studies with the bio-
similar medicine in all the conditions for 
which the reference medicine has been 
shown to work” is not untypical. Perhaps 
this document could best be used as a 
source for writing a local, more accessi-
ble version.
 The EMA also publishes ‘patient-
friendly’ summaries of the EPAR, which 
are downloadable from the relevant 
product section of its website. Though 
written in plain English (or member state 
language), they are also not immediately 
accessible to the lay public.8 They can, 
however, be adapted to produce some-
thing more readable and relevant.

The EU and the rest of the 
world
“The EU’s regulation of biosimilars has 
shaped biosimilar development glob-
ally…”6 
 The EMA/EC are keen to emphasise 
that the USA based its biosimilars policy 
on “the same scientific rationale” and 
Australia used the same principles in 
formulating its approach to development 
and approval. They add that the WHO 
guidance incorporates many of the scien-
tific principles used by the EMA, which is 
not surprising when EMA officials helped 
write it.

Conclusion
The EC/EMC guide to biosimilars is sup-
posed to be a document for health pro-
fessionals but it wouldn’t be out of place 
in a Sunday newspaper supplement mag-
azine. Those hoping to be informed by 

Figure 1. Example of variability between a biosimilar and the reference medicine; blue 
arrows show the small differences in glycosylation of the molecules

 Reference medicine Biosimilar medicine
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an authoritative evidence-based review of 
the pros and cons of biosimilars will be 
disappointed. What they will find instead 
is a repetitive, superficial description of 
the regulatory process that rests much 
of its case on the fact that the EMA has 
been doing this kind of thing for a long 
time. If the intention was to win sceptics 
over and allay concerns about the safety 
of biosimilars, it’s an opportunity missed.
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