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Biosimilar is defined by The EuropeanMedical Agency as a biological medicinal product, which is similar but not
identical to the biological drug already authorized. The biosimilar and its reference product are expected to
display the same safety and efficacy profile and are generally used to treat the same conditions. The Italian
Medicines Agency considers biosimilars as a valid therapeutic option with an economic advantage, especially
in primary naïve patients with no previous exposure to the originator orwith a sufficiently longwash-out period
(“secondary naïve”).
The identification of “secondary naïve” is not well defined and can be subjected to different variables, mainly the
drug biologic effect and its immunogenicity. The first one depends on the type of biologics and on their mecha-
nism of action. The second one is related to the fact that biologicals may be immunogenic and can trigger an anti-
drug antibody response (ADA). ADAmay behave as neutralizing antibodies blocking the active site of the biolog-
ical but can also recognize other epitopes favoring the formation of immune-complexes that eventually affect the
pharmacodynamics. Moreover, the concomitant immune-suppressive treatment can affect the immunogenicity,
even if the exact mechanism remains unknown.
In conclusion, the development and use of biosimilars represent a tool for increasing health system sustainability.
However it is of paramount importance to distinguish between the pharmacodynamics of a given drug and its
immunogenicity being the two aspects unrelated. Thus a detailed definition of “secondary naïve” patients is
challenging, and may be related to both the two parameters.

© 2015 Elsevier B.V. All rights reserved.
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1. Introduction

The clinical management and the course of immune mediated in-
flammatory diseases, anemia, as well as of several types of tumors
have dramatically changed by the introduction of biologic therapies
[1–3]. The main limitation of biologics is related to their costs and
their use may result very expensive overtime. Patents for several
biologics will expire over the next decade, removing a barrier to the
development and marketing of biosimilars [2–4].

Biosimilars are defined by The EuropeanMedical Agency (EMA) as a
biological medicinal product, which is similar to the biological drug
already authorized, the so-called “reference medicinal product” or
“originator”. The active substance of a biosimilar medicine is similar to
the one of the originator and is used in general at the same dose for
treating the same disease(s) [5].

The biosimilar and its reference product are expected to display the
same safety and efficacy profile and are generally used to treat the same
conditions [6]. Biosimilars can be authorized only if highly similar to the
original drug from an analytical and clinical perspective point of view
and supported by a “comparability exercise” [5].

As biologics differ from small-molecule drugs because of their mo-
lecular size and complexity, multifaceted manufacturing process may
induce micro-heterogeneity, and possibly immunogenicity. Biosimilars
cannot be considered “generic versions” of currently approved bio-
logics. The interchangeability between the originator and the biosimilar
drug cannot be defined a priori and possible differences in inducing rare
adverse events and anti-drug antibodies (ADA) should be evaluated.
The decision on interchangeability and substitution relies on national
competent authorities and is outside the remit of EMA.

2. The prescription status of biosimilars: in which patients should
biosimilar be used?

The Italian Medicines Agency (AIFA) confirmed the previous EMA
definition of biosimilars in a recent Position Paper [7]. Moreover, AIFA
stated that biosimilars cannot be considered interchangeable or simple
substitutes of originators and that in case of multiple indications
the biosimilarity has to be demonstrated for each single medical
condition [7].

The decision to prescribe an originator or a biosimilar remains a clin-
ical indication entrusted to the prescribing specialist physician. AIFA
considers biosimilars as a valid therapeutic option available to physi-
cians, and preferable if they constitute an economic advantage, especial-
ly in naïve patients [7].

The term naïve patient refers to two specific categories: i) patients
with no previous therapeutic exposure to originator (“primary
naïve”), and ii) patients with previous exposure to the originator but
with a wash-out period of time adequately long based on the judgment
of the clinician (“secondary naïve”) [7].

3. The problem of the definition of “secondary naïve” patients

The identification of “secondary naïve” patients is not well defined
and can be subjected to different interpretations. Hence, it appearsman-
datory to clarify what exactly we should accept as “secondary naïve”
patients and what variables can play a role in such a definition.

The variables potentially affecting the wash-out period can be the
drug biologic effect itself and its immunogenicity.

3.1. Drug biologic effect

It is very difficult to generalizewhat is the correctwash-out period of
time for defining a “secondary naïve” patient after a previous exposure
to a specific biologic.

Primarily, it depends on the type of biologics and on their mecha-
nism of action. For example, in the case of monoclonal antibodies,

there is a big difference between the effect of an antibody targeted to
a cytokine (i.e. infliximab) or to a cell surface molecule (i.e. rituximab).

Rituximab is a monoclonal antibody that selectively depletes B cells
expressing the cell surface antigen CD20 [8]. CD20 is expressed on pre-B
cells andmature B cells but not on stem cells, pro-B cells, or plasma cells
[9]. Because CD20 is not expressed on stem cells or plasma cells, deple-
tion of CD20positive B cells does not appear to compromise either B-cell
recovery (from stem cells) or immunoglobulin production (by plasma
cells). Rituximab causes a rapid and complete depletion of CD20+
B cells in the bone marrow and incomplete depletion in the peripheral
blood [10]. The effects of rituximab are exerted by antibody-
dependent and complement-mediated cytotoxicity, as well as by
apoptosis-inducing effects that last for a minimum of 16 weeks [11].
Studies in patients with Non-Hodgkin Lymphoma (NHL) have shown
that treatment with rituximab results in a sustained but reversible de-
pletion of peripheral CD20 positive B cells for up to 6 months following
completion of treatment [12]. So, a therapeutic interval of more than 6
months could be reasonable taking into account the pharmacological
effect of the drug, while its immunogenicity is unrelated to its pharma-
cological effect.

Likely, biological therapies targeting other cell membranemolecules
(i.e. co-stimulatory molecules) may affect cell subpopulations in a
similar way although no data are available as for anti-CD20 therapy.

Biologicals targeting soluble mediators (i.e. cytokines, growth
factors) display a different pharmacodynamics, requiring shorter
wash-out periods, when a therapeutic change is decided by the physi-
cian. No data are actually available, but a randomized clinical trial
regarding the cycling from one tumor necrosis factor inhibitor (TNFi)
to another TNFi suggests a wash-out period of at least 8 weeks for
drugs with sub-cutaneous administration (i.e. adalimumab or
etanercept) and 12 weeks for those with intravenous one (i.e.
infliximab) [13], just considering their pharmacological effects.

3.2. Immunogenicity

3.2.1. Immunological memory
The immune system is characterized by the capacity to:

i) recognize self from non-self molecules (antigen specificity),
ii) produce a response against a given antigen (Ag) (Ag immunoge-

nicity) through the expansion/activation of specific clones of
effector cells (clonal selection), and

iii) maintain a specific memory of the Ag (immunological memory).

The clonal selection theory explains the cellular basis for both the
immune response and the immunological memory [14]. The immuno-
logical memory is generated during the primary immune response.
Most of the Ag-specific effector cells die in few days/weekswhile mem-
ory cells are long-living after the original activation and display the
same Ag-specificity. Immunological memory is almost life-long and
can produce an anamnestic response if stimulated by the same Ag. For
example, CD4 and CD8 positive T cells specific for the smallpox can be
found even 75 years after the initial contact [15]. Their number is how-
ever decreasing over time in contrast with the anti-virus antibody titer
that is usually kept constant, unless a new antigen stimulation takes
place. The biological mechanisms responsible for the maintenance of
the immunological memory are still a matter of research.

Biologicals, even when totally humanized, are immunogenic mole-
cules that can be recognized as non-self Ag and able to trigger a detect-
able antibody response (ADA) [16]. Biologicals are given through a
parenteral route and in most cases subcutaneously. Such a route is the
best way to increase their immunogenicity like an active immunization
(vaccination).

Patient related factors may influence immunogenicity [17]:
i) differences inmajor histocompatability and human leukocyte antigen
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