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Biosimilars for prescribers
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Biosimilars are copies of original biological medicines. Bio-
similarity is a new concept in drug development. Physicians 
prescribing biologicals need more neutral information on 
the quality, safety and effi  cacy of biosimilars.
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of indications, i.e. extrapolation of thera-
peutic similarity tested in one indication to 
other indications of the reference medicinal 
product. In general, specialists requested 
additional information on biosimilars to 
decrease the prevailing uncertainty.

Aapro [3] described the concerns of oncol-
ogists. Their main concerns come down 
to the slogans ‘Similar but not the same’ 
and ‘The product is the process’, i.e. small 
differences could lead to differences in 
safety, effi cacy and immunogenicity.

There are major differences in the uptake 
of biosimilars in the EU Member States [4]. 
These differences may be partly explained 
by the level of information available to 
prescribers.

Educating prescribers
The main point in many articles dealing with 
biosimilars has been that biosimilars are not 
generics and, therefore, the extrapolation 
and interchangeability are questioned [5, 6]. 
Another factor that has muddled the biosim-
ilar waters is the use of the term ‘biosimi-
lar’ for any copy of the biological  product 
including those that have been licensed out-
side the highly regulated regions [6].

Basics
It is essential that the prescriber can distin-
guish EU biosimilars from ‘biosimilars’ in 
other regions [7]. The defi nition of the biosim-
ilar in the Committee for Medicinal Products 
for Human Use ‘Guideline on similar biologi-
cal medicinal products’ [8] is very helpful as 
a starting point for discussion of biosimilars.

‘A biosimilar is a biological medicinal 
product that contains a version of the active 
substance of an already  authorized original 
biological medicinal product (reference 
medicinal product) in the EEA [European 

Economic Area].  Similarity to the reference 
medicinal product in terms of quality char-
acteristics,  biological activity, safety and 
effi cacy needs to be established based on 
a comprehensive comparability exercise’.

This defi nition contains at least two very 
important messages. First, the biosimilar con-
tains a new version of the active substance of 
the reference product. The defi nition helps 
to explain that a biosimilar is a very close 
copy as compared to biobetters, unrelated 
products targeting the same receptor, line 
extensions, etc. The second point is that the 
comparability exercise is the way to demon-
strate that different  versions of a biological 
substance have similar effi cacy and safety.

Product is the process
Clinicians tend to focus on clinical data only. 
However, biosimilars should be judged on 
the basis of the totality of evidence [9]. The 
development of a biosimilar is based on an 
extensive comparability exercise where the 
biosimilar is compared to its reference by 
physicochemical and structural analyses as 
well as by in vitro functional tests [10]. Human 
pharmacokinetic studies will ensure a com-
parable exposure and a confi rmatory  clinical 
trial in at least one therapeutic indication will 
be conducted. The slogan ‘The product is 
the process’ cannot be used as an argument 
against the development of  biosimilars. The 
current biosimilars have proven that a bio-
logical product can be copied.

Similar but not the same – comparability
There is extensive experience in compa-
rability studies that control the safety and 
effi cacy of biologicals after manufacturing 
changes. Current methods to analyse physi-
cochemical and structural differences are 
extremely sensitive. Analysis of manufac-
turing batches of the originator (reference) 
products has revealed differences after 
a change in the manufacturing process 
between the pre- and post-change batches 
[11]. In these cases, no clinical studies were 
performed. These differences were similar 
to those that have raised a lot of concerns 
when observed between a biosimilar and 
its reference product. Thus, the slogan ‘Sim-
ilar but not the same’ applies to originator 
products at the time of licensing and today!

Extrapolation and mechanism of action
Several learned societies have published rec-
ommendations and position papers advising 
prescribers to refrain from using  biosimilars 

Introduction
The European Union (EU) was the fi rst 
highly regulated area to create a legal and 
regulatory framework for copies of origi-
nal innovative biological medicines, similar 
biological medicinal products (biosimilars). 
There are currently 19 biosimilars with a 
valid marketing authorization in the EU. 
These products represent different levels of 
structural complexity and are used in several 
therapeutic areas. In contrast to the phar-
maceutical community, where biosimilars 
have been intensively debated, the interest 
among physicians has been very modest.

Do physicians understand the concept 
of biosimilarity?
Dolinar and Reilly [1] published a survey 
of 470 prescribers in France, Germany, 
Italy, Spain and UK. Respondents were 
all specialists who prescribe biologicals, 
including nephrologists, rheumatologists, 
dermatologists, neurologists, endocrinolo-
gists and oncologists. Only 22% of the 
specialists claimed to be well informed 
about biosimilars, even if most respond-
ers were affi liated with a hospital or an 
academic medical centre. Only 19% used 
the European public assessment reports 
(EPARs) as a regular source of informa-
tion. Instead, 47% of responders had 
acquired their information during semi-
nars and conferences. Thus, regulators 
and prescribers seem to be disconnected.

An interview-based survey among Finnish 
specialists [2] reported that several spe-
cialists felt that the interchangeability of 
biosimilars is diffi cult to evaluate because 
biosimilars are ‘similar but not the same’. 
In addition, quality and immunogeni-
city issues were also of concern to some 
interviewees. A fraction of specialists had 
problems in understanding extrapolation 
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in therapeutic indications that have not 
been studied in clinical trials [12]. The fear 
of extrapolation is surprising considering the 
experience from the manufacturing changes 
of the reference products and line exten-
sions of the reference  products [12]. For bio-
similars, the extrapolation has to be justifi ed 
for each therapeutic indication considering 
the mode of action of the active substance 
and the characteristics of the target patient 
populations. If the mechanism of action of 
the active substance is different in different 
therapeutic indications, additional data need 
to be delivered. An illustrative example is the 
extrapolation of the indications in the case 
of biosimilar infl iximab [13] where additional 
data were requested to support extrapola-
tion. No problems have been encountered 
with the extrapolated therapeutic indications 
of the current biosimilars in the EU.

No formal switch studies – so what?
For the time being, there is no EU regula-
tory guidance on interchangeability. Nev-
ertheless, there are both theoretical and 
clinical arguments to support interchange-
ability of the EU biosimilars. For many rea-
sons, clinical interchangeability studies may 
not be feasible [14, 15].

In terms of effi cacy, it is unlikely that prod-
ucts containing different versions of the same 
active substance and being comparable at 
the population level would act differently 
in an individual patient. Theoretically, dif-
ferences might occur if the formulations of 
the biosimilar and the reference  product 
would be very different causing inter-
patient variability. This possibility can be 
clarifi ed by reviewing EPARs of the bio-
similars available on the EMA (European 
Medicines Agency) website.

Currently, the main concern of switching 
patients from a reference product to its 
biosimilar is immunogenicity. There is no 
theoretical basis or clinical evidence sug-
gesting that a switch itself would cause 
immunogenicity. The known examples 
of switch-related immunogenicity have 
occurred after a manufacturing process 
change of an innovator product resulting 
in an inferior version of the product.

An inferior immunogenicity profi le of a bio-
similar cannot be completely ruled out but it 
is unlikely for two reasons. First, the anti-drug 
antibody (B-cell) responses of biosimilars are 
always investigated before marketing autho-
rization [16]. An inferior immunogenicity 
profi le is not compatible with biosimilarity. 
Second, the active substance of a biosimilar 

has the same amino acid sequence as the 
reference product and, thus, shares the linear 
T-cell epitopes. A strong immune response 
would require a new T-cell epitope. In addi-
tion, the levels of immunogenic impurities 
and aggregates are tightly controlled. Finally, 
the knowledge of serious immunological 
complications of the innovator product, such 
as pure red cell aplasia triggered by epoetin 
alfa, will help the biosimilars developer to 
be prepared for the potential problem and 
to prevent the entry of an inferior product to 
the market [17].

Ebbers et al. [18] looked for evidence of 
switch-related adverse effects from three 
sources: the EudraVigilance database for seri-
ous adverse effects of biosimilars; prospective 
switch studies of two versions of the same 
product, including biosimilars; and retrospec-
tive studies that involved sequential use of 
biologicals. They found no signal of switch-
related adverse effects. This is reassuring for 
a prescriber who will consider a switch from 
the reference to its biosimilar version.

Carrots and sticks to prescribers
Switching to a biosimilar seems not to 
offer any benefi t for an individual patient 
or prescriber. The motivation has to come 
from a wider understanding of the role of 
biosimilars to support sustainable pharma-
cotherapy. Many prescribers are already 
facing rationing of biological therapies 
because of their high costs [3]. Considering 
the increasing role of biologicals in phar-
macotherapy, this problem will escalate 
rapidly. Thus, a prescriber must weigh the 
inconvenience and potential risk of switch-
ing, on one hand, and patient access to 
biologicals, on the other. Prescribers could 
be given an easier access to new medi-
cines provided that they use biosimilars.

The relationship of prescribers to biosimi-
lars is somewhat similar to attitudes towards 
generics in the past. Experience with 
generics suggests that the payers will not 
tolerate a very slow uptake of  biosimilars. 
France has already taken the fi rst step by 
introducing the possibility of substituting 
reference products for their biosimilars in 
fi rst-time users of biologicals [19].

Conclusions
Currently, many physicians hesitate to use 
biosimilars and would like to have more 
information. It is important that regulators 
in the EU Member States distribute infor-
mation that is already available. Other-
wise, prescribers are left with information 
that is infl uenced by commercial interests. 

The problems encountered in the EU are 
probably shared by other regions as well.

The key messages that need to be con-
veyed to prescribers are:
 • A biological product can be copied by 
an extensive comparability programme 
and reverse engineering of the manu-
facturing process of the biosimilar

 • The current biosimilars in the EU have 
proven to be of high quality and as effi ca-
cious and safe as their reference products

 • There are always some differences 
between the reference and biosimilar 
products. However, the same type of 
differences is seen after manufacturing 
changes of the reference products between 
the pre- and post-change versions

 • Extrapolation of therapeutic indications is 
based on scientifi cally valid  criteria. Thus 
far, no problems have been encountered 
with the ‘extrapolated’ indications of 
biosimilars

 • Available data suggest that the current 
EU biosimilars are interchangeable with 
their reference products

For patients
Most therapeutic proteins are produced 
by a biotechnological manufacturing pro-
cess, i.e. by living cells. Products that are 
derived from living cells are always het-
erogeneous. Therefore, there is some 
variation between production batches, 
especially if the  manufacturing process is 
changed. The manufacturers have to do 
comparability studies to demonstrate that 
the safety and effi cacy of the product has 
not changed after the change in the man-
ufacturing process. Biosimilars are new 
versions of original biological medicines. 
Biosimilars are shown to be comparable 
to the original medicine by extensive com-
parability studies. This approach to drug 
development is not well known to physi-
cians who prescribe biological medicines. 
Therefore, physicians have been reluc-
tant to prescribe  biosimilars. The purpose 
of this manuscript is to summarize the 
 information that is essential for the pre-
scriber to become confi dent in the quality, 
safety and effi cacy of biosimilars.

Biosimilars have been shown to reduce 
the costs of biologicals and, in this way, 
to improve patients’ access to important 
medicines.
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