
EDITORIAL

Biosimilar Versus Generic Drugs: Same But Different?

Katelijne van de Vooren • Alessandro Curto •

Livio Garattini

Published online: 5 February 2015

� Springer International Publishing Switzerland 2015

1 Introduction

Research and development characterizes the pharmaceuti-

cal industry, and the flow of new drugs is protected by

patents to remunerate this investment. Once a patent

expires, price competition is possible, since any manufac-

turer can copy the originator product. This circumstance

justifies the place in the pharmaceutical market for generics

and biosimilars, i.e. off-patent medicines to be sold at

lower prices than their originators.

While generics have been widely used throughout the

world for decades, this is not yet the case for the more

recent biosimilars, of which only six have been approved

by the European Medicines Agency (EMA) so far [1].

Here, we compare these two types of off-patent medicines

to highlight their differences, particularly what makes

biosimilars peculiar beyond the way they are produced. We

mainly refer to Western European countries, since generics

have been in use there for decades alongside in-patent

drugs.

2 Comparative Analysis

A generic medicine is a chemically derived drug developed

to be equivalent to an originator that has already been

authorised. Only the inactive ingredients (or ‘excipients’)

may differ in the generic and its originator [2]. The concept

of bioequivalence is fundamental for generics. These small

and not very complicated chemical entities are relatively

easy to synthesize and have predictable performance in

humans, since they are exact copies of the originators.

A biosimilar product is developed to be similar to an

original biological medicine whose patent has expired. The

active ingredient of a biosimilar and its originator are

essentially the same biological substance, though there may

be minor differences due to their complex nature and

production methods [3]. According to the EMA [3] neither

an ‘inferior’ nor a ‘superior’ product should be approved as

a biosimilar, due to the potential for different biological

activity and/or safety. A biosimilar needs an extensive

head-to-head comparison with the originator to ensure

close resemblance in physicochemical and biologic char-

acteristics, safety, and efficacy. In practice, the type and

amount of clinical data required for each biosimilar can

vary widely, depending on (1) the complexity of the active

substance and how well it can be characterized, (2) the

availability of an accepted surrogate endpoint to compare

efficacy, (3) the type and seriousness of safety concerns

that the reference product encountered, (4) the possibility

of extrapolating efficacy and safety data to other indica-

tions of the reference product that have not been studied for

the biosimilar. In theory, if the relevant mechanism of

action of the active substance and the target recep-

tor(s) involved in the tested and extrapolated indica-

tion(s) are the same, extrapolation should not be a problem

[4].

Most generics and the few biosimilars approved thus far

are prescribed in quite different settings [5], which vary

according to the healthcare system framework. The former

are mainly prescribed in primary care by general practi-

tioners (GPs), who are self-employed independent practi-

tioners in most Western EU countries; the latter are used

more by specialists, particularly hospital doctors, who are
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employees in all countries but The Netherlands [6]. Thus,

their distribution channels can differ significantly. Generics

are primarily dispensed through community pharmacies in

all countries, while biosimilars are usually first used in

hospitals, so the influence of community pharmacists is still

limited overall.

An important issue for generics in the long run, world-

wide, is patients’ perceptions of the safety and quality of

products marketed, mainly influenced by health profes-

sionals. Pharmaceutical companies sometimes have an

obvious interest in discrediting generics and undermining

their credibility among prescribers [7], who in turn are

reluctant to favour their widespread prescription without

any financial incentive from health authorities to com-

pensate their loss of influence. Broadly, community phar-

macists are keener about generics, their interest mainly

depending on whether commercial incentives offered by

the manufacturer of the generic more than compensate their

lower margins (than the originators) and the extra time

needed to inform patients.

Biosimilars still encounter substantial barriers when

competing with branded originators for market share.

Third-party payers seem cautious about supporting their

diffusion, probably because they are still unsure how to

interpret the concept of similarity, and fear immunoge-

nicity. Another big hurdle seems to be extrapolation to

other indications for the biosimilar when the originator has

multiple indications (e.g. epoetin and infliximab) and

similarity has been demonstrated by clinical trials (CTs)

only for one at approval. The ‘similar but not identical’

principle and the traditional use of CTs to judge efficacy

and safety may lead to suspicion in the different medical

consultants involved in their prescription, even though

extrapolation is based on rigorous characterisation and

comparison of structural and functional characteristics

using state-of-the-art analytical tools [4]. Furthermore,

extrapolation of data has been accepted for many years,

even when major changes are made to the manufacturing

process of originators [4]. In general, the employee status

of medical consultants and hospital pharmacists in the

Western EU countries should facilitate the introduction by

health authorities of budgetary tools to enhance the pro-

motion of biosimilars.

Approval for marketing a generic usually requires only

limited investments in clinical safety and efficacy. This can

lead to prices 50 % lower than originators, even 80 % in

many cases [8]. Most national authorities have set specific

pricing and reimbursement schemes for generics to

encourage their widespread diffusion and thus contain

pharmaceutical expenditure [9]. The most widely adopted

price regulation in the Western EU countries has been the

so called ‘reference pricing’ scheme, whereby health

authorities set a maximum price for products that have the

same active ingredient so the cost of equivalent products

exceeding the reference has to be covered by the patient

[10].

As an average, prices of biosimilars are only discounted

20–35 % compared with the originators so far [11]. Com-

panies justify this relatively small price difference with the

considerable investment needed to develop and market a

biosimilar [12]. Current biosimilar pricing in Western EU

countries is still unclear and uneven. Countries like Ger-

many and The Netherlands have included the first bio-

similars approved (epoetin and filgrastim) under reference

pricing like generics, but in countries like Italy [13] and

Spain [14] many regional authorities purchase biosimilars

through tenders.

3 Policy Implications

Biosimilars are the ‘new’ off-patent medicines made via a

biological process. A few biosimilars are on the European

markets at present, but interest is being spurred by a

number of top-selling biologics about to become off-patent

in the next 5 years [15].

The characteristics of biosimilars differ from those of

generics, which have simple small chemical structures and

are considered to be identical to their reference medicines.

The complexity of the biological/biotechnology-derived

products renders the standard generic procedure based on

bioequivalence not applicable, and a specific approach

based on a comprehensive comparability exercise includ-

ing CTs must be followed [16]. The complicated biological

production process, even though it greatly influences the

characteristics of the end product, is kept a company secret.

Disclosure of the production process could lead to easier

and more exact copying of the originator [4].

In principle, since hospitals and health authorities

employ specialists, it should be easier for them to promote

biosimilars. In contrast with what happens with the atti-

tudes of GPs and community pharmacists towards generics,

health authorities could exploit straightforward managerial

tools to enhance biosimilar prescription through budgeting.

The oft-mentioned concern about the quality of generics

should not play a major role for biosimilars. Not only are

there only a few manufacturers—who are easy to control—

but most of them are well established companies in the

pharmaceutical field. Moreover, annual periodic safety

update reports from the EMA for these drugs have not yet

identified differences between biosimilars and reference

products in frequency, type, or severity of adverse events

[11]. To our knowledge, the only accident thus far relating

to biologics involved batches of the epoetin originator [17].

Like generics, biosimilars are unlikely to earn a place in

the pharmaceutical arsenal without inducing considerable
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savings for health authorities. The manufacturers’ claim

that price cuts on biosimilars should be much smaller than

on generics seems questionable. The higher development

costs for biosimilars compared with generics are partly

justified by the CTs required for approval and partly by the

more complicated production process. While CT costs

could be reduced simply by different patent regulation,

fixed costs like production are hardly a major proportion of

the ex-factory prices for in-patent drugs [18]. This seems

even more unlikely for the monoclonal antibodies with

extremely high prices whose patents shortly expire. Ten-

ders could be the most effective tool to cut the prices of

biosimilars. However, to generate substantial savings, the

bid needs to be designed so that competition can produce

its effects, at least allowing more than one manufacturer to

compete for the same lot [19].

To conclude, the main hurdle for diffusion of biosimi-

lars at present seems to be international patent regulation.

Opening up production secrecy in ample advance of patent

expiry would help biosimilars contribute more to sustain-

able pharmaceutical expenditure, which is particularly

important in this period of unprecedented economic crisis.

Here, we suggest a very general proposal for debate.
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