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Biosimilar monoclonal antibodies
—challenges and opportunities

in Europe
Professor Andrea Laslop, MD

New regulations for the development of biosimilars have been
introduced in Europe and a new class of biosimilars — mono-
clonal antibodies - is expected on the market soon, which
will both challenge and benefit our healthcare systems.
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iosimilars are biological medic-

inal products, which contain a

version of the active substance

of an already authorized origi-

nal biological medicinal prod-
uct [1]. Once the market exclusivity period
of the innovator has expired, biosimilars
can be approved as copy versions of the
originator product according to a specific
abridged marketing authorization proce-
dure, which demands the demonstration
of similarity in physicochemical charac-
teristics, efficacy and safety, based on a
comprehensive comparability exercise. In
most cases, biosimilars are manufactured
from a separate production line, often by a
different company and sometimes using a
different expression system.

Consequently, although conditions and
operations of production are chosen to be
as closely related to the originator’s pro-
cess as possible, it is clear that no exactly
identical copy can be made due to the
complex nature of the biological prod-
uct, and some differences are inevitable.
This situation, and the fact that biological
products generally have a more complex
structure than chemically synthesized sub-
stances, calls for regulatory approval and
life cycle management that differs from
the current approval process for generics.

The EU regulatory system has therefore
developed a specific framework of guide-
lines and standards for the approval and
pharmacovigilance of biosimilars. This
framework has been laid down in Directive

2001/83/EC [2] and subsequently extended
in a growing number of guidelines and
authorized products on the market (pub-
lished on the European Medicines Agency
[EMA] website) [3]. Generics are usually
approved on the basis of demonstration of
bioequivalence with the originator reference
product, but a more comprehensive devel-
opment programme is needed for biosimi-
lars. This involves extensive comparability
studies at the level of quality characteristics,
biological activity and functional character-
ization. Non-clinical and clinical data are
also needed, normally not only including
a comparison of pharmacokinetic (PK) and
pharmacodynamic (PD) characteristics, but
also requiring the demonstration of equiva-
lence in efficacy and comparable safety
between the biosimilar and the biological
reference product. Details of the studies
and data required for marketing authoriza-
tion are addressed in the EMA guidelines
on quality issues and on non-clinical and
clinical issues relating to biosimilars, both
of which are currently under revision [4,
5], as well as in further product specific
biosimilar guidelines [3]. In specific cases,
where there is a reliable and validated sur-
rogate PD parameter for demonstration of
efficacy, approval can be accepted on the
basis of clinical data limited to similarity in
PK and PD as well as safety.

In June 2012, the European Commission
signalled a change in its position on the
use of the reference medicinal product in
the comparability exercise [6]. The previous
requirement of exclusively using a reference

product that had been licensed in the
European Economic Area (EEA) has created
a significant obstacle to companies pursu-
ing global development. Recognizing these
difficulties, EU regulators will now accept
pivotal data from comparisons of the new
biosimilar product with reference products
authorized in regulated markets outside
EEA, provided that certain preconditions
are met. It is the applicant’s responsibility
to establish the bridge from the non-EU to
the EU reference product and to demon-
strate that the former is representative of
the latter. This can be achieved with an
additional comparison between the non-EU
and the EU reference product, encompass-
ing a thorough comparative assessment
at the physicochemical and functional
level and, depending on the results, clini-
cal data on the PK and PD profile of both
originators. A corresponding wording has
been introduced in the revision of the
guideline on similar biological medicinal
products [1], which was released by EMA
on 26 April 2013 for public consultation.

By following the stepwise approach for
demonstration of biosimilarity, some differ-
ences are already expected at the analyti-
cal step of physicochemical and functional
comparison. These differences, however
minor, may extend into the non-clinical
and clinical studies and the challenge is to
decide whether they bear clinical relevance.
Although current methods for analyzing the
structural similarity between originator and
biosimilar are extremely refined and sensi-
tive, it is very difficult or almost impossible
to determine the clinical consequences of
differences based on structural informa-
tion only. On the other hand, the clinical
comparability exercise is the least sensitive
method for detecting differences. Even if
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present, disparities may go undetected in a
clinical study of limited sample size, espe-
cially when the deviation of the biosimilar
from the reference product mostly impacts
the safety profile with a difference in immu-
nogenicity or other rare adverse events.
Thus, it is the totality of data that will
deliver the overall picture of comparability
and have to be taken into account in order
for the regulator to make a well-informed
decision with sufficient reassurance that the
scientific standards and regulatory require-
ments defined for the approval of a bio-
similar medicine are met.

Until recently, relatively simple biological
compounds such as growth hormone,
erythropoietin  and  granulocyte  colony-
stimulating factor (filgrastim) have been
successfully brought to the market [7].
Nevertheless, following their approval
several years ago it took on average another
two to four years until they were accepted
by the clinical community and the payers’
institutions and subsequently able to pene-
trate the market [7, 8]. Now, the considerably
more complicated monoclonal antibodies
are developed as biosimilars by several
different enterprises. The dossier for the first
of these, the biosimilar monoclonal anti-
body infliximab, has been filed to EMA for
evaluation and received a positive opinion
for marketing authorization by the Committee
for Medicinal Products for Human Use
(CHMP) in June 2013. The same product
was licensed in July 2012 in South Korea
as Remsima, and two other ‘similar biolog-
ics’ monoclonal antibodies, Rituxan (ritux-
imab) and Etacept (etanercept), have been
approved by the regulatory authorities in
India. However, these marketing authoriza-
tions were not granted according to the stan-
dards as specified in the EU regulation and
as such cannot be seen as true biosimilars in
the European regulatory sense [9-11].

Apart from the above-mentioned market-
ing authorization procedure for a biosimilar
infliximab, numerous requests for scientific
advice related to biosimilar monoclonals
have been discussed in the Scientific Advice
Working Party, and recommendations for
consistent development programmes have
been given by CHMP. This indicates signifi-
cant activity of the biosimilar industry, and
several products providing copies of mono-
clonal antibodies could obtain approval
and enter the market in the coming years.

However, there are further obstacles to
overcome before this new class of bio-
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similars could effectively be used in daily
clinical practice. Decisions on reimburse-
ment, often referred to as the fourth
hurdle, are the next step and could cause
a delay in market access. From the payers’
side, an objection to the price of bio-
similars may be expected. The price of
biosimilar monoclonal antibodies is fore-
cast to be 10-30% less than originators
[7, 8], which is considered too small for
significant savings in healthcare expen-
diture. Notwithstanding, the replacement
of innovator monoclonal antibodies with
their respective biosimilar counterparts
has been calculated to lead to consider-
able healthcare cost savings of between
Euros 1.8 and 20.4 billion between 2007
and 2020 [8], underlining the importance
of biosimilars in preserving the sustain-
ability of our healthcare systems.

Clinicians are reluctant to use, or specifically
to switch previously treated patients to, a
product they are not sure has been suffi-
ciently tested in patients [12]. This reluc-
tance is all the more likely with biosimilar
monoclonal antibodies, where extrapolation
between products and between different
indications is even more demanding. How-
ever, this stance ignores the fact that clini-
cal trials on efficacy and safety comparisons
between the biosimilar and the originator
have been undertaken, albeit with a smaller
sample size than normally expected during
development of an innovator product.
Several aspects need to be reflected upon
and measures taken in order to strengthen
this limited set of data. Extrapolation from
one indication that has been studied in the
clinical comparability exercise to others for
which the originator has been previously
licensed is more straightforward if the same
mechanism of action of the monoclonal
antibody is involved. Nevertheless, for some
indications, different parts of the monoclo-
nal antibody, e.g. not only Fab fragments,
but also Fcy receptor subtypes; may play an
innate role in the mode of action and, in
these instances, it is particularly relevant to
consider additional results from PD compar-
isons, in a type of fingerprint approach.

As regards the extent of the safety database,
the significance of further collection of post-
marketing safety data, of prime importance
for immunogenicity, is recognized. In line
with the new pharmacovigilance legislation,
this set of data will strengthen the ongoing
evaluation of risks and thus support the
conclusion on the benefit-risk balance. Spe-
cial emphasis is laid on the traceability of
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either the originator or the biosimilar used
in clinical practice so that the rate and sever-
ity of adverse events is identified for each
product. Interchangeability cannot readily
be concluded at the stage of approval due to
a potential difference in rare adverse events,
especially in the formation of antibodies
against the therapeutic proteins. Traceability
will only be possible by means of large data-
bases accrued post-marketing from either
specific safety studies or real-world data
collection. Tt should be possible to detect
any significant difference in immunogenicity
reactions or other untoward effects if
marketing authorization holders gather
these data effectively and clinicians adhere
to the requisite for careful documentation of
brand names and batches. In this way, the
clinical community will be given sufficient
reassurance on the safe use of biosimilars
with greater acceptance. It remains
prudent, however, to avoid multiple switch-
ing between originators and biosimilar
monoclonal antibodies until more extensive
clinical experience is available.
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