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Abstract: The availability of biosimilars (also known as follow-on biologic or subsequent
entry biologic, etc) is expected to improve access to health care and to provide more affordable
alternatives to the reference products. However, despite this promise, based on publicly available
information from clinical trial databases, there is apparent global disparity in participation (more
so in oncology) and interest in the clinical development of proposed biosimilars. The disparity
seems to be partly due to lack of access to biologics, as well as expectations of the development
process and/or study objectives. There is inherent misalignment between the characterizations
of the clinical studies, in the public domain, with regulatory guidance (eg, the use of “Phase”
to describe a comparative study). There is also apparent non-appreciation of potential research
opportunities afforded by the biosimilar development paradigm. It is imperative that key stakehold-
ers required for the development of this class of drugs are adequately engaged and that they fully
understand the development paradigm, if the promises of biosimilars are to be realized globally.
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Expectations and opportunities with biosimilars

development
A biosimilar drug (also known as follow-on biologic or subsequent entry biologic in
different regions) is not an exact copy of the innovator biologic. Nevertheless, it has
similar structure, function, mechanism of action, and pharmacokinetic, pharmacody-
namic, and risk—benefit profiles. Biosimilars are expected to improve access to health
care and to provide more affordable alternatives to the reference products. Despite the
promise of biosimilars, based on publicly available information (eg, Clinicaltrials.gov
and TrialTrove), compared to new molecular entities, there is emerging global disparity,
more so in oncology, in participation and interest in the clinical development of proposed
biosimilars (p-biosims) by key stakeholders. The disparity seems to be partly due to lack
of access to biologics, as well as gaps in knowledge and expectations of the development
process that likely stems from misaligned description of the clinical studies undertaken
in a typical clinical development program. There is also apparent non-appreciation of
potential research opportunities afforded by the biosimilar development paradigm.
The development of a p-biosim is characterized by a sequence of research activi-
ties that are not typical for the development of a new molecular entity (NME). Unique
to the development paradigm is that the clinical research activities are predicated on
the need to resolve residual uncertainties due to (potential) concern over one or more
attributes of the p-biosim. Inherent in the clinical development paradigm is the need
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to conduct studies that convincingly demonstrate similarity
between the reference product and p-biosim, with the use of
sensitive end point(s) that can discern the lack of similarities.
This distinct difference between the clinical development of
aNME and a p-biosim is apparently underappreciated by key
stakeholders, and the paucity of understanding is susceptible
to exacerbation by commonly used terminologies describing
the clinical studies. The terminologies do not adequately
characterize the “steps or stage(s) of development”, and the
scientific underpinnings that are required. By regulatory
demands, the clinical development components of a p-biosim
are much fewer compared to what would be typical for a
NME. There are fewer clinical trials expected. These may
include pharmacokinetics (PK), PK—pharmacodynamics
(PK-PD), efficacy (one or more based on the reference
product), safety, and immunogenicity studies. All or a subset
of these studies combined are expected to contribute to the
“totality of evidence” needed to demonstrate biosimilarity
between the reference product and a p-biosim. The overarch-
ing goal in the development of a p-biosim is “to demonstrate
biosimilarity between the proposed product (p-biosim) and
a referenced/licensed product (innovator biologic)”. To this
end, there are guidelines from major regulatory agencies
on the recommendations and requirements for what level
of scientific evidence should support the development of a
potential biosimilar.!

Although the regulatory guidelines are congruent and
employ very similar and sometimes identical terminologies,
the emerging literature and publicly available informa-
tion describing the clinical development of biosimilars
seem to be plagued by subtle inadvertent contradictions
and/or misinterpretations of the “spirit” of the regulatory
guidelines, eg, the use of “Phase” to characterize clinical
trials and therefore the expectations by key stakeholders
for routine elaborate clinical trials, supporting documents
and processes utilized for the clinical trials are divergent.
These publications and current practices present a set of
challenges for stakeholders such as investigators, nurses,
pharmacists, and patients who are required partners in the
development process.

Before highlighting some of the contradictions, it is worth
reviewing briefly the traditional terminologies and our com-
mon understanding of them when applied to the development
of a NME. Conventional use of the term “Phase” in clinical
development is intended as a “noun”, and it invokes expecta-
tions of a set of clinical research objectives and end points
based on the “Phase” of clinical development referenced as
follows:

1. A Phase I study demonstrates if it is safe to administer
a NME to humans. The primary objectives are typically
“dose finding”, which is the description of PK character-
istics and safety evaluation after administration of single
or multiple doses. Several Phase I studies including ten
or more healthy volunteers and/or patients with durations
that could last up to 2 years, depending on the disease of
interest, are typical.

2. A Phase II study involves more clinical evaluation of the
drug with the main objective of discerning activity and
better characterization of the safety profile. The typical
study could be single arm or randomized controlled trial
and could involve up to 100 or more patients and last up
to 3 years depending on the disease of interest

3. A Phase III study is characterized by the main objective
to demonstrate a new treatment is better than an available
treatment option. Study end points may be clinical benefit
end points that are predictive or indicative of improve-
ment in survival. These studies are typically randomized
trials involving several hundreds of patients and could
last several years, depending on the disease of interest.

The abovementioned characterization of the Phases of clini-
cal trials implies the gradual unraveling of the benefit—risk
profile of a NME. However, contrary to the objectives and
end points of the various Phases of a conventional clinical
trial, the prevailing terminologies characterizing the clinical
development of p-biosims are not aligned with similar expec-
tations, resulting in an apparent disconnect and a paucity
of understanding and/or interest in potential benefits of the
clinical research opportunities.

In order to create a gradual and meaningful assimila-
tion of the clinical development paradigm of biosimilars,
it is necessary to clarify and reposition the terminologies
applied to the clinical development of biosimilars so as to
be aligned with the regulatory guidelines, as well as bet-
ter educate key stakeholders required for the development
opportunity.

The initial “Step”/clinical study for most potential
biosimilars is with a single dose. The main objective is the
demonstration of PK similarity with the reference product
through confirmation of bioequivalence. The dose for the
study is not required to be a therapeutic dose. Repeated dos-
ing or dose escalation is not a requirement for these studies.
The demonstration of PK similarity at this initial step of
clinical development is critical for continued development.
This study is typically performed in a population that is the
most homogeneous and/or most sensitive to discern similarity
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between the reference product and p-biosim. Despite these
obvious demands, the literature characterizing most of these
studies is incorrectly titled as “Phase I study”.

To promote better understanding of the clinical devel-
opment activity, it is reasonable to suggest that this study
should only be referred to as Comparative Clinical PK study.
Such a description conveys to the reader this is a PK study
that is “not” akin to what is typically expected for a Phase I
study, instead there is a known PK profile being elucidated
for comparison in the study. Furthermore, it does not entail
dose finding and/or selection; there is no need for a subset/
exploratory analysis of the data and no expectation of a clini-
cal benefit signal which may drive the continued development
of the p-biosim. Safety is usually not a primary objective at
this stage of development of the p-biosim unless there are
residual concerns emanating from preclinical data which
are highly suggestive of the potential for disparity in safety
profile between the reference product and p-biosim. The next
study, if not an efficacy study, would typically evaluate the PD
property(ies) of the p-biosim. Such a study when referred to
as “Comparative Clinical Pharmacodynamics Study” should
characterize a step in the development scheme, where PD can
be integrated into the process. Finally, the “efficacy” study
should be referred to as the “Comparative Clinical Efficacy
Study”. This study focuses mainly on two major objectives:
primarily to demonstrate similarity with a clinically relevant
and “sensitive” endpoint and secondarily safety and immu-
nogenicity. This study is intended to demonstrate similarity
using a typical clinical activity and/or end point for both the
p-biosim and reference product. Supportive trials should be
titled as “Supportive Clinical Comparability Study”. This title
indicates that the p-biosim is undergoing or has undergone
other steps of development and demonstrated similarity to
the reference product.

At no point in clinical development, should there be
an expectation for subset analysis or characterization of
an emerging benefit-risk profile for the reference drug or
p-biosim. The nomenclatures proposed earlier should help
to better characterize, and make it easier and less confusing
to understand the studies undertaken for the clinical develop-
ment of p-biosims.

The conduct of biosimilar studies presents a very unique
opportunity for the scientific community to address ques-
tions including “interchangeability”, lingering questions
on mechanism(s) of action, previously unexplored activity,
determinants of safety attributes, etc after regulatory approval
of a biologic. Thus, the clinical development of a p-biosim
presents a plethora of possibilities to address questions in

the context of exploratory or confirmatory research using
more recent knowledge and advanced technologies. New
treatment paradigms could be explored especially in off-label
or potential new indications.

Another terminology worth exploring is “extrapola-
tion”. Extrapolation is a topic of continued discussion in the
development of a p-biosim. Simply defined, extrapolation
infers drawing a conclusion based on known data, making
an educated guess or prediction based on facts and observa-
tions about a present or known situation. Commentaries on
extrapolation and interchangeability seem to be mushroom-
ing into a call for more clinical trials. Ongoing review of
the literature on extrapolation suggests an apparent gradual
drift from the goals/intent of the development paradigm for
biosimilars into a discussion on the need for extra studies to
demonstrate similarity in clinical efficacy and safety in every
indication for which the reference product is approved. While
such positions merit close attention, it would seem that if the
main basic pharmacological attributes of any two products are
similar or superimposable — including, eg, receptor affinity
and binding — the clinical outcome expected from perturba-
tion of the receptor will be similar since dysregulation or
disruption of downstream receptor signaling effects should
be no different.

By definition, a biosimilar is not expected to be identical
to the reference product. There are bound to be minor differ-
ences in quality attributes; however, the basic pharmacologic
properties including target binding and PK are already known
or demonstrated to be similar. Thus, the clinical activity is
extremely unlikely to be significantly different from the
reference product when used for the treatment of currently
approved indication for the innovator.

Furthermore, assuming a hypothetical situation in which
both a reference product and the proposed p-biosim are being
evaluated at the preclinical Phase of an initial development
program, it is unlikely that any known minor differences in
quality attributes may warrant the development choice of one
over the other. Either one will be considered acceptable for
development for the target and/or indication(s). Therefore, a
similar perspective can and should be applied retrospectively,
especially where a clinical study has demonstrated high
similarity in PK profile and/or PK-PD relationships. The
“need” for more clinical studies should “not” become the
gold standard. The argument can be made that comparative
clinical efficacy studies should only be “supportive” and
“not” a requirement in extrapolation decisions. Clinical effi-
cacy studies are more likely to be less sensitive in discerning
similarity between a p-biosim and reference product when
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compared to data from other studies. A clinical efficacy study
is intended to address residual uncertainty.

Nevertherless, it is extremely unlikely that a p-biosim
which demonstrated similarity in exposure and activity in
one or more clinical settings/studies will depart significantly
in activity from a reference product, such that the current
benefit-risk profile or effectiveness of the reference product
will be significantly altered (when the p-biosim is used in
other or all approved indications). Otherwise, it undermines
the expected inter- and intra-lot variability in quality and
other attributes that are typical and expected for the com-
mercially available reference product and the p-biosim.
Moreover, it is worth noting that the quality variability range
for the reference product must have been used as boundary for
where the p-biosim must operate, to be considered as such.

In conclusion, current trends in therapeutics increasingly
demand the use of biologics. Access to biologics is a global
challenge that could be partly ameliorated by the availabil-
ity of biosimilars. The development of biosimilars is in its
infancy. Despite global uniformity in the regulatory guid-
ance pertaining to the clinical development of biosimilars,
the emerging literature characterizing clinical development
of p-biosims and arguments for extrapolation is not aligned
with such guidances. There is an apparent gap in knowledge,
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expectations of the development process, and unwillingness
to engage in biosimilars development that is seemingly
related to access to biologics and mischaracterization of the
clinical trials. All stakeholders should have a vested interest
in this endeavor. Ultimately, a faster global adoption of bio-
similars may enhance the goal of achieving better treatment
outcomes promised by biotherapeutics as the next frontier
in fighting a plethora of diseases.
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