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Biosimilar monoclonal antibodies are being developed
globally for patients with different types of solid tumors and
hematologic malignancies. Applications for proposed
biosimilar monoclonal antibodies are being submitted to the
regulatory authorities around the world and may increase
patient access to key treatment options upon approval. An
understanding among stakeholders (e.g., physicians, patients
and their caregivers, pharmacists, payers) of the approval
criteria, as well as the similarities and differences in regulatory
pathways involved in biosimilar approval in different
countries, as presented in this review, will facilitate
identification of high-quality, safe, monoclonal antibodies
that have been developed according to strict, biosimilar
regulatory standards. Further guidance and resolution of the
ongoing discussions on biosimilar labeling, naming,
automatic substitution, and indication extrapolation may
ensure, in the future, an effective and appropriate use of
biosimilar monoclonal antibodies by oncologists and other
stakeholders in daily clinical practice.

Introduction

Biosimilars are biologics that are highly similar to their refer-
ence biologic products, notwithstanding minor differences in
clinically inactive components. Biosimilars are currently being
used in clinical practice for the supportive care of patients with
cancer, such as hematopoietic growth factors (e.g., erythropoie-
tin, filgrastim).1 In the next few years, a number of biologics used
for the treatment of patients with cancer will lose exclusivity,
including the monoclonal antibodies (mAbs) trastuzumab,

rituximab, cetuximab, and bevacizumab. This loss of exclusivity
enables biosimilar mAbs to be approved by regulatory authori-
ties, and thus enter clinical use. Awareness of these upcoming
changes may be of substantial value to clinicians, pharmacists,
and patients and their caregivers to ensure that lower-cost alterna-
tives enable savings within healthcare systems.1-6

In this review, we provide an overview of the regulatory stand-
ards for the development and approval of biosimilars in the Euro-
pean Union (EU) and the United States (US), outlining some of
the current differences and their potential implications, and we
consider some of the challenges that arise for emerging countries
in adopting the biosimilar regulatory paradigm pioneered in the
EU/US. Further, we review a few of the key issues for biosimilars
that are currently being discussed on a global basis by regulators,
biosimilars developers, and other stakeholders. We address label-
ing, naming, interchangeability, potential automatic substitution,
and indication extrapolation, as they may significantly impact
future clinical practice in oncology and other therapeutic areas.

Biosimilars Approval Pathways in the EU and the US

The aim of a biosimilar development program is to produce a
biologic that is as similar as possible to the reference product
(Table 1). The biosimilar regulatory paradigm rests upon being
able to detect whether any differences between the biosimilar and
its reference product are clinically meaningful in terms of safety,
purity, and potency. The most sensitive means to do this is to
leverage the advances in analytical characterization as the first
step in comparing the potential biosimilar with its reference
product. Any differences observed must then be further evaluated
via a successive stepwise approach, including in vitro functional-
ity comparisons and/or in vivo preclinical comparisons. Next,
comparative pharmacokinetic and pharmacodynamic studies are
undertaken in healthy human subjects or in patients, followed by
comparative clinical efficacy and safety evaluation in the most
sensitive population to detect differences. The extensive analytical
and non-clinical comparisons allow the clinical efficacy studies to
be more tailored and targeted in addressing whether any existing
differences are clinically meaningful.
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A helpful analogy when considering the challenge faced by a
biosimilar developer is to consider it as aiming to produce a ver-
sion of Leonardo Da Vinci’s Mona Lisa painting, which is as
close as possible or undistinguishable from the original, but cre-
ated without knowing the conditions and materials that pro-
duced the original product. The biosimilar developer does not
have access to the manufacturing or precise cell-line details used
to create the innovator reference product and must work in
reverse, by first studying the reference product to create a similar
version. This requires considerable skill and expertise in the
development and production of biologic products. For biologics,
it is often stated that the ‘process is the product’, meaning that
the process has a huge impact on the product. Given that biosi-
milar developers have to create their own process, there will inevi-
tably be differences between the biosimilar and the reference
product. Differences that are not clinically meaningful are allow-
able, but differences that are clinically meaningful may preclude
further development as a biosimilar.

The EU first pioneered these principles in 2005 with the
release of specific guidance for the development of biosimilars,
based on the principle of a stepwise, comparative approach to
establish similarity. Additional guidances/recommendations fol-
lowed to ensure the safety and efficacy of biosimilar products.7-9

The first biosimilar product, Omnitrope� (Sandoz GmbH,
Kundl, Austria) was approved in the EU in 2006. In the US, the

Biologics Price Competition and Innovation Act (BPCI Act) was
signed into law in 2010 as part of the Patient Protection and
Affordable Care Act (PPAC Act) to provide a regulatory pathway
for the development and approval of biosimilars, and thus allow
greater access to biologic therapies for patients.10 This was fol-
lowed by the release of several draft guidance documents on bio-
similar products in 2012 and, more recently, the release of draft
guidances on clinical pharmacology and on formal meetings
between the biosimilars developers and the US Food and Drug
Administration (FDA).11–14 Recently, the FDA has begun evalu-
ating the first applications under the 351(k) biosimilars pathway
and has just approved the first biosimilar filgrastim (Sandoz) as
of 6 March 2015.15

The overarching principles of how biosimilars should be
developed are highly aligned at a macroscopic level between the
EU and the US. In both the EU and US, a biosimilar is produced
by reverse engineering in such a way as to generate a version of
the product that is as similar as possible to the original reference
product, with no clinically meaningful differences in terms of
safety, purity, and potency. Therefore, both EU and US regula-
tions require head-to head comparative studies to demonstrate
similarity with respect to structural and functional characteriza-
tion, in vitro biologic assays, and pharmacokinetic and pharma-
codynamic evaluations, as well as safety, efficacy, and
immunogenicity studies.11,12

Table 1. Similarities and differences in EMA and FDA regulatory approval pathways

European Medicines Agency (EMA)
United States Food and Drug Administration
(FDA)

First approved biosimilar � Omnitrope� (2006) � ZarxioTM (2015)

Biosimilar regulatory paradigm � Demonstration that a potential biosimilar is highly similar to its reference product in safety, purity, or
potency/efficacy, without clinically meaningful differences

In vivo comparative toxicology studies � Not required routinely as default, relies more on
in vitro evaluation of structure- function
relationships

� Generally routinely required although FDA has
the ability to waive this

Multi-step comparison of a biosimilar
to its reference product

� Analytical and functional studies
� In vivo non clinical analyses

� Clinical pharmacokinetic/pharmacodynamic assessments
� Head-to-head clinical trials in most sensitive population(s): safety, efficacy, and immunogenicity studies

Biosimilar review process � Non-therapeutically aligned structure in central-
ized CHMP reviews

� Therapeutically aligned structure

Legal pathway � The biosimilar pathway is a separate branch of
the generic pathway (Directive 2001/83/EC, Article
10.4)

� Biologics Price Competition and Innovation Act
(BPCI Act) of 2009

Meetings between developers/sponsors
and regulatory agencies

� Centralized advice procedure by the EU CHMP
Scientific Advice Working Party provides mostly
written advice; meetings are called in case of dis-
agreement with proposed plan

� Advice procedures with individual EU country
health authorities usually involve meetings

� FDA meeting structure defined by the Biosimilar
User Fee Act (BsUFA for biosimilar applications)
� Biosimilar Product Development (BPD) meet-
ings enable Biologic License Applications under
351(k) pathway

Inter-agency meetings � EMA and FDA cluster meetings (closed, regulators-only meetings)
� EMA/FDA parallel advice (for companies)
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Notwithstanding the overarching regulatory alignment and
the common goal of approving high-quality, safe medicines,
there may be subtle differences between the EU and US
agencies in how the principles are applied at a specific project
level. The nuances of differing interpretations between FDA
and EMA for requirements at a product level tend to be con-
fidential in nature and specific to the company concerned.
However, one high level difference is in the approach to
comparative in vivo toxicology studies. The EU regulators
generally do not require in vivo toxicology studies as a matter
of course whereas the FDA generally does. The EU regulators
outline their desire to follow a risk-based approach and lever-
age in vitro functional comparisons in a recent article by van
Aerts.16

In addition to scientific differences in interpretation of
requirements, the structure and operation of the US and EU reg-
ulatory agencies have advantages and disadvantages when it
comes to ease of implementation of the biosimilar regulatory par-
adigm. For example, in the centralized EU Committee for
Medicinal Products for Human Use (CHMP) reviews, members
are not therapeutically specialized and the basis of the review is a
peer-based process in which a Rapporteur/CHMP member and a
co-rapporteur/CHMP member undertake the scientific assess-
ment. The other CHMP members may raise points and put forth
questions for consideration. The decision making is ultimately
based on a vote from all the CHMP members on whether or not
to approve the product. This type of review applies to all eligible
products including biosimilars. Therefore, it may be intrinsically
easier to reach agreements across CHMP members on extrapola-
tion of indication and other points of the review, as consensus
building and the need to find a harmonized approach across all
the EU countries are part of the usual assessment process for all
products in this procedure.

On the other hand, FDA works through therapeutically
aligned divisions with deep knowledge of a therapy area, and it
might appear more challenging to implement the biosimilar
concept which is based on the “totality of data” across a variety
of therapeutic areas and multiple functional disciplines. None-
theless, the FDA has set up several specific committees to ensure
that the development of the product is in line with biosimilarity
standards.10 The FDA biosimilar specific committees include
the Biosimilar Implementation Committee (BIC), the Center
for Drug Evaluation and Research (CDER) Biosimilar Review
Committee (BRC), and the Center for Biologics Evaluation
and Research (CBER) Biosimilar Review Committee (BRC).
While the BIC allows for discussion of overarching biosimilar
policy issues, the BRC allows for discussion of product-specific
issues.

There is also a difference in how the legislation is enacted. In
the US, the legal pathway considers biosimilars as new, active
substances, and therefore they need to fulfill pediatric require-
ments unless otherwise justified. In contrast, in the EU, in legisla-
tive terms, the biosimilar pathway (Article 10(4) of Directive
2001/83/EC) is in effect a separate branch of the generic pathway
(Article 10(2) of Directive 2001/83/EC). Biosimilars are consid-
ered as products for which the standard generic criteria of

producing an identical product cannot be fulfilled, as these are
biologic products produced in biological systems and, therefore,
additional data are needed. The fact that the regulation of biosi-
milars is rooted in the generic pathway seems to have influenced
European Medicines Agency (EMA) thinking in determining its
current policy for labeling of biosimilars (please see the labeling
section in this review).

The FDA’s Biosimilar User Fee Act17 Biosimilar Product
Development meeting structure offers distinct advantages to the
sponsor. For example, the fact that a discussion meeting is gen-
erally offered in the US is extremely helpful to the sponsors by
providing them with the opportunity to clarify and discuss mat-
ters with the agency, thus facilitating the development of biosi-
milars. Additionally, the Biosimilar Product Development
meetings17 enable a Biologic License Application–type review
of raw data on chemistry, manufacturing, and controls, and on
pharmacokinetics, which is out of scope for EU scientific
advice.

In Europe, centralized scientific advice procedure by the EU
CHMP’s Scientific Advice Working Party provides a pan-EU
perspective and generally does not involve a discussion meeting
with the developer. There is the option for this to happen, but it
is generally only invoked when the CHMP disagrees with the
applicant’s proposed plans. By contrast, national advice proce-
dures with individual country health authorities in Europe virtu-
ally always involve a meeting with the regulators. In considering
the complex and evolving issues related to the development of
biosimilars, sponsors find meetings to be highly valuable given
that it is important to meet with the regulators early in the devel-
opment program and to meet more frequently than would be
required for a novel product. Nonetheless, the FDA and EMA
have regular biosimilars cluster meetings in which regulators can
share their experiences and harmonize their thinking. In addi-
tion, several biosimilar sponsors have used EMA/FDA parallel
advice as a means to resolve differing advice between FDA and
EMA. Although the process still results in each agency issuing
separate written advice at the end of the procedure, it is highly
valuable for the sponsor to participate in the joint discussion
meetings. The final written feedback is often more harmonized
as result of the joint discussions than would have been likely pur-
suing individual consultations.

Challenges in Emerging Countries

While there is general alignment in the biosimilar standards in
the EU and US, there is greater diversity in the definition of fol-
low-on products to originator biologics and implementation of
strict biosimilar principles in emerging countries.18 The World
Health Organization (WHO) guidance on similar biotherapeutic
products,19 which can ensure a harmonized global regulatory
standard, was largely built upon the principles of the EU guid-
ance.7-9 However, regulatory agencies in emerging countries face
challenges in terms of building capability and capacity to assess
biologic products as a whole and, consequently, biosimilars. The
WHO plays a key role in this regard in holding a number of
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conferences and workshops to help build awareness of these
products.20 However, building capability and capacity takes
time, and yet the clear and pressing need for access to these prod-
ucts is of pivotal importance.

In the meantime, a number of emerging countries, including
Columbia and India, have elected to adopt alternative standards
for the regulation of follow-on biologics which may not fully
comply with the WHO guidance, resulting in the approval of fol-
low-on biologics which have not been rigorously compared with
the reference product at the analytical, nonclinical, or clinical
level. The International Federation of Pharmaceutical Manufac-
turers and Associations (IFPMA) has termed these “non-compa-
rable biotherapeutic products” to distinguish them from
biosimilars developed and approved according to WHO stand-
ards.21 Non-comparable biotherapeutic products would not be
considered biosimilars in the EU and the US, as they have not
fulfilled the strict EU/US approval requirements. In their policy
paper on non-comparable biotherapeutics, IFPMA outlines its
concerns with this approach as “in some cases non-comparable
biotherapeutic products may have little or no safety, efficacy or
immunogenicity data, since they may have been brought to mar-
ket using regulatory pathways designed for chemically synthe-
sized drugs, generic medicines or similarly abbreviated approval
processes, which do not require such data for licensure.”21

Review and approval in emerging countries of non-comparable
(also termed non-innovator or intended copy) pharmaceutical
products with limited, comparative data may create potential
confusion for prescribers, patients, and payers, as well as
increased risks for their use, especially because such products may
coexist on the market with biosimilars regulated according to
WHO standards.

In contrast to the views of the IFPMA, some stakeholders
including the Associaç~ao Brasileira Interdisciplinar de Aids, the
All India Drug Action Network, the Colegio Nacional de
Qu�ımicos Farmac�euticos de Colombia, the Argentinian
Fundaci�on GEP, the Peoples’ Health Movement, and the Third
World Network believe that the EU/WHO/US regulatory stand-
ards for biosimilars represent too high a hurdle and an unneces-
sary barrier that prevents access to medicines. This is exemplified
in the Civil Society statement, “Time to act to ensure access to
affordable biotherapeutics,” which was presented at the 2014
Pre-International Conference of Drug Regulatory Authorities
Biosimilars Conference.22 However, if the regulatory stand-
ards for biosimilars were set too high in the developed world,
we would expect there would be very few regulatory appro-
vals issued. Taking the EU as an example, we find that, since
2005, a total of 19 biosimilars currently hold a marketing
authorization.23 The high number of approvals does not sup-
port the premise that the standards are too high and that
there is “over-regulation” of these products. It is also impor-
tant to point out that the opposite extreme—setting too low
a standard for biosimilars—would also be undesirable since
such “under-regulation” could potentially allow approvals
that would represent a risk to public health. In the EU, there
have been 8 unsuccessful biosimilar marketing authorization
applications to date. This demonstrates that the EU system

for biosimilar approvals, upon which the WHO guidance is
based, is capable of denying approval of products that do not
meet the required standards of biosimilarity. Thus, it can be
concluded that the biosimilar regulatory paradigm has been
effectively “road tested” in the EU and the standards have
been appropriately set. Emerging countries must decide how
to ensure access to follow-on biologics while setting an
appropriate regulatory standard where the equally damaging
extremes of over-regulation and under-regulation are avoided.

Labeling and Extrapolation

Currently there is no global harmonized approach to biosimi-
lar labeling. In the EU, in legislative terms, the biosimilar path-
way (Article 10(4) of Directive 2001/83/EC) is in effect a separate
branch of the generic pathway (Article 10(2) of Directive 2001/
83/EC). Biosimilars, however, are considered products for which
the standard generic criteria of producing an ‘identical’ product
cannot be fulfilled, as these are biologic products produced in
biological systems and, therefore, additional data are needed.
The fact that the regulation of biosimilars is rooted in the generic
pathway seems to have influenced European Medicines Agency
(EMA) thinking in determining its current policy for labeling of
biosimilars In Europe, the EMA has recently indicated that labels
for biosimilars should include only information on reference
products, and has elected to place all mention of the comparative
clinical and preclinical data of the biosimilar in the European
Public Assessment Report (EPAR) with no citation of these data
in the label.24 The EPAR contains a summary of the review pro-
cess and thus, it often contains further details of the studies
undertaken with a product. In this case, as there is no mention of
comparative study results in the label and it is not stated that all
the information was generated with the original reference prod-
uct and not with the biosimilar, physicians may not search for
additional details in the EPAR, potentially assuming, incorrectly,
that all the data generated on the product are already contained
in the label. Although the biosimilar label does specify that the
product is a biosimilar, which is helpful for physicians and
patients to know, this is not mentioned upfront at the beginning
of the label, but midway through the document. There could be
important information related to a biosimilar product, such as
comparative immunogenicity rates, which would be important
for the physician to have ready access to via the label, rather than
searching for this information in the EPAR. Similarly, patients
should be informed about the product. Thus, it would seem
appropriate to consult physicians and patients on what informa-
tion they would find helpful in a biosimilar label.

Of note, in a survey recently conducted by the Alliance for
Safe Biologic Medicines (ASBM) among European physicians
based in France, Germany, Italy, Spain, and the UK, about half
(46%) of the 470 responders acknowledged they had only a basic
understanding of biosimilars.25 Importantly, 38% reported that
they never consult an EPAR to gain additional information on a
product, compared with only 19% who do so routinely. Approxi-
mately 43% of the surveyed physicians noted that they refer to
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EPARs only occasionally. In contrast, more than 80% of the res-
ponders reported using the Summary of Product Characteristics
(SmPC) and the label to gain information on a product. Thus,
since the SmPC is the primary reference source of information, it
should contain all the salient information on a biosimilar
product.25

Other agencies follow a different approach for labeling biosimi-
lars. For example, the Swiss Medic Guidance for biosimilars rec-
ommends that information on both the reference product and the
biosimilar be included in the label, and the data relevant to the
biosimilar be easily identifiable.26 Similarly, Health Canada speci-
fies that subsequent entry biologics (SEBs)/biosimilars should not
use the product monographs of the reference biologic products in
their entirety (as is the case for generic drugs). The product mono-
graphs for SEBs should indicate that the product is a SEB and
present key data supporting its marketing authorization, including
tables with results of the comparison between the SEB and the ref-
erence product.27 Such an approach has been followed by Health
Canada in the recent approval of a biosimilar infliximab antibody.
In Australia, the Therapeutic Goods Administration mandates
compliance for biosimilars product information and consumer
medicine information with the general requirements for medicine
labels.28 Clinical trial information on the reference product may
be included, but it should be clearly identified as having been
obtained with the originator and not with the biosimilar.28

The European Biopharmaceutical Enterprises (EBE) Biosimi-
lars Task Force, a specialized group of the European Federation
of the Pharmaceutical Industries and Associations, has recom-
mended in its position statement that specific information on
both the reference product and the biosimilar should be included
in the label to ensure transparency, as biosimilars are not identical
to their reference products. Furthermore, traceability and appro-
priate safety reporting are very important for biologics, including
biosimilars.29 In addition, this group has recently published an
article explaining why a transparent and complete approach to
product labeling is an important tool in building patient and
physician confidence in biosimilars.30

In the US, the labeling for the first FDA-approved biosimilar,
Zarxio, is similar in structure and content to the labeling used for
generic small molecules.15 The Zarxio label does not indicate that
the product was approved as a biosimilar nor does the label contain
any data specific to Zarxio’s demonstration of biosimilarity. The
FDA noted that the “approach we took for this label is not that dif-
ferent from the approach we have taken in the past for other situa-
tions, such as for generic applications and 505(b)(2) applications”
and that the information in the Zarxio label is sufficient “for a pre-
scriber to make an appropriate prescribing decision for their
patient”.15 According to the FDA, additional specific guidance on
labeling of biosimilars is forthcoming.31 To ensure transparency,
label updates are currently being discussed for pharmaceuticals in
the US, following release of the 2013 FDA Proposed Rule
change,32 which may lead to label differentiation. According to this
FDA Proposed Rule, safety-related updates, based on post-market-
ing pharmacovigilance reports, may yield information that should
be added to specific product labels, thus resulting in labeling
changes for generic drugs, independently of the originator’s or other

generic drug labels.32 It is currently unclear whether such a Pro-
posed Rule on label safety updates may have potential future impli-
cations for labeling biosimilars in the US.

Extrapolation of indications is a topic that is actively debated
within the oncology community, as it represents an important issue
for future approval and labeling of antineoplastic biosimilar mAbs,
such a trastuzumab, rituximab, cetuximab, and bevacizumab,
whose reference products are currently indicated for multiple dis-
ease stages across different tumor types.1,2,33 Extrapolation is
allowed by both the EMA and FDA for biosimilars, although this
must be based on a strong scientific justification, which leverages
the complete comparability data set (quality, non-clinical and clini-
cal evidence, as well as what is known on the mechanism of action
[MOA]).34 Of note, the EMA has recently allowed extrapolation of
indication for rheumatologic and gastrointestinal inflammatory dis-
eases at approval of the 2 infliximab biosimilar mAbs, InflectraTM

(Hospira UK Ltd, Royal Lemington Spa, UK) and RemsimaTM

(Celltrion Healthcare Hungary Kft, Budapest, Hungary).35,36 In
contrast, Health Canada did not agree that extrapolation to the
inflammatory bowel disease indications (e.g., Crohn’s disease and
ulcerative colitis) was justified for Remsima.37

From a regulatory perspective, clinical trials should not be
needed for every indication in oncology once the comparative,
stepwise assessment has demonstrated biosimilarity to the refer-
ence product without clinically meaningful differences, provided
that a strong scientific justification can be made.7,8,11,12 The sci-
entific justification for extrapolation of the safety and efficacy
findings from the patient population that was studied in the bio-
similar clinical trial to a different population should address dif-
ferences in the safety, risk profile, and comorbidities between the
populations, differences in concomitant medications, and differ-
ences in the MOA. In other words, biosimilar developers need to
provide sufficient scientific evidence to allow extrapolation of
available data “to support a determination of biosimilarity for
each condition of use for which licensure is sought”, as indicated
by the FDA in its Scientific Considerations in Demonstrating
Biosimilarity to a Reference Product guidance for biosimilars.11

Accordingly, evidence of comparability in terms of target/recep-
tor for each product’s activity, patterns of product/target interac-
tion (including binding, dose response, and molecular signaling),
and target/receptor localization may support demonstration of
biosimilarity in MOA. Further, pharmacokinetic and biodistri-
bution analyses, as well as pharmacodynamic assessments may
provide additional evidence of a comparable MOA and activity
for the biosimilar product across different patient populations.
Information should also be provided on potential differences in
safety profile and adverse events expected in each indication and
patient population under consideration.7,11 Ultimately, appro-
priate comparative, clinical evaluation of biosimilar mAbs in the
most sensitive patient populations, supported by relevant scien-
tific data on MOA, if available, may provide the body of evidence
needed to approve the full range of indications for the use of anti-
neoplastic biosimilars in patients with cancer.

Identification of the most sensitive patient population(s) for
comparative clinical evaluation of specific biosimilars is currently
being debated across tumor types (eg, neoadjuvant vs. metastatic
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setting for trastuzumab) and specialty (eg, oncology vs. rheuma-
tology for rituximab). In breast cancer, determination of the total
pathologic complete response in the neoadjuvant setting, rather
than overall response rates in patients with metastatic disease
may represent a sensitive setting for demonstration of biosimilar-
ity in efficacy for trastuzumab biosimilars. Early breast cancer
may also provide an appropriate setting for comparative evalua-
tion of immunogenicity. The clinical data generated will support
extrapolation arguments.33 However, it should be noted that
extrapolation depends on the totality of evidence and not on clin-
ical data alone. In conclusion, it is clear that extrapolation is a
complex area, as different regulatory agencies may arrive at
different conclusions on whether extrapolation of indications is
justified for a given biosimilar, and decisions are expected on a
case-by-case basis.34

International Nonproprietary Names and Naming
of Biosimilars

Although the WHO International Non-proprietary Names
(INN) system, first adopted in the 1950s, defines the global
standards for the nomenclature of pharmaceuticals, naming of
biosimilars is still unresolved and actively discussed by stakehold-
ers in many regions, including the US.38-42 The Generic Pharma-
ceuticals Association and other associations are supporting use of
the same innovator INNs for biosimilars as used for the reference
product, a policy that is currently accepted for generic drugs.
They believe that a brand name provides adequate identification
for the product in terms of tracing adverse drug reactions
(ADRs) for the product concerned.40 Conversely, in view of their
complexity and potential microheterogeneity, the Pharmaceutical
Research and Manufacturers of America, the Biotechnology
Industry Organization, the EBE, and the ASBM support the
adoption and use of distinguishable, international, non-proprie-
tary names for biosimilars as an additional means of identifica-
tion beyond use of the invented brand name, as it is not a
mandatory requirement for products to have an invented propri-
etary brand name in either the EU or the US.39,41,42

Naming of biosimilar products has important implications for
physicians’ prescription, potential patient bias, and interchange-
ability, as well as pharmacovigilance. Each biosimilar product
should be readily distinguishable from the reference product and
other biosimilars to ensure appropriate use, traceability, and
accurate reporting of ADRs.43

Different countries, such as Japan, have adopted their own
policies for biosimilar naming. Currently in Japan, the non-pro-
prietary and proprietary names of biosimilars should be easily dis-
tinguishable from those of other biosimilars and those of the
reference products, according to the guidance released by the
Pharmaceuticals and Medical Devices Agency, the Japanese regu-
latory agency.44 Non-proprietary names of biosimilars should
contain, at the end of the name, the respective follow-on number
(e.g., biosimilar 1, 2, or 3), and the proprietary name should con-
tain the BS letters, in addition to the dosage form, dosage, and
name of the manufacturer.44

In other regions, particularly in emerging markets, the lack of
specific regulatory guidance for development/naming of follow-
on biologics or the existence of different approval pathways
currently represents a substantial challenge for stakeholders,
including clinicians, pharmacists, and patients, as well as their
caregivers, who may be confronted, as a consequence, with the
approval and use of ‘intended copies’ or non-comparable versions
of biologic products. Specifically, in certain countries, such as
Brazil, China, Columbia, India, and Mexico, local regulators
have approved biologics that are intended to be a copy of the
innovator (“intended copies”), even though the development was
not conducted in a rigorous, stepwise comparison with the refer-
ence product, according to EU/US guidance and WHO recom-
mendations. Reports of safety issues with some of these products,
such as recombinant erythropoietins, have raised concerns about
the quality of these biologics.45-48 For example, increased rates of
pure red-cell aplasia were observed in patients with chronic kid-
ney disease who received subcutaneous administration of recom-
binant human erythropoietin compared with the reference
product. Such adverse reaction appeared associated with an
increased immunogenicity of the biologic product, with induc-
tion of anti-erythropoietin antibodies and pure red-cell aplasia in
treated patients.48 The term biosimilar should, therefore, be
reserved for products developed in a comparative fashion, accord-
ing to strict regulatory standards.7,8,11,12

The fact that these copy biologics often share the same INNs as
the reference products underscores why having an INN qualifier
unique to the manufacturer would be advisable from a traceability
and patient-safety perspective. As indicated by the WHO, national
regulatory agencies need to ensure accurate ADR reporting for
marketed biopharmaceuticals, by requiring inclusion of proprie-
tary (brand) name, manufacturer’s name, lot number, and country
of origin, in addition to the INN.49 However, ADR-reporting
issues may be compounded in case of incomplete or inaccurate
information, because innovator companies generally have a policy
of accepting ADR reports as belonging to their product if they
cannot reasonably exclude an association with the use of their own
product. Thus, a true signal on a biosimilar may actually be
missed by being included in the originator’s safety database, and
thereby diluted by other reports in the system. In addition, if the
pharmacovigilance system in a given country is not implemented
based on high regulatory and efficiency standards, it may not be
possible to detect safety signals related to specific intended-copy
products. Finally these difficulties may be compounded when a
country introduces specific and rigorous regulatory guidance for
biosimilars and intended copies are already available on the market
and prescribed to patients. To address this issue, the WHO is cur-
rently developing guidance on a risk-based approach.50

The WHO has recently acknowledged the need to distinguish
biosimilar products. In August 2014, it released a draft proposal
for adding a 4-letter code, or “biological qualifier” to all biolog-
ics, in addition to the INN, to establish a more robust system for
the identification of biosimilars and other biologics.51 While
adoption of the biological-qualifier system would be a voluntary
decision by individual regulatory authorities, it would represent
an important tool for global harmonization.
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Interchangeability and Automatic Substitution

Both similarities and differences exist between the US and the
EU perspectives on generic drug substitution and interchange-
ability of biosimilar. In the US, the Approved Drug Products
with Therapeutic Equivalence Evaluations publication (“Orange
Book”), which is constantly updated by the FDA, provides a list
of conventional drugs with demonstrated therapeutic equiva-
lence, but it does not mandate specific generic substitutions.52 In
the absence of specific federal regulations, state legislations in the
US play a substantial role in determining patient access to
approved generic drugs. State laws may require physician notifi-
cation of substitution of a brand product with a generic drug.53

Similarly, substitution of generic drugs considered equivalent to
the reference products may be applied in European countries for
many non-biologic pharmaceuticals, although the policies vary
from country to country.

For biosimilars, the US is the only country which currently
allows a formal ‘interchangeable’ designation for biologic
products. Specifically, the FDA Biologics Price Competition
and Innovation Act of 2009 envisions interchangeability, pro-
vided that manufacturer’s study results demonstrate that a bio-
logic agent is “biosimilar to the reference product” and “can
be expected to produce the same clinical result as the reference
product in any given patient.”10 Further considerations are
included aimed at ensuring patient safety for chronically
administered products when switching biologic therapy. How-
ever, the FDA has not yet released specific recommendations
regarding the scientific standard required for interchangeabil-
ity, although it is clear that a higher standard applies, beyond
approval of the product as a biosimilar. The CDER list of
guidelines under development in 2014 includes an inter-
changeability guidance on “considerations in demonstrating
interchangeability to a reference product”; however, the exact
timing when this might be issued is unclear.31 In September
2014, the FDA released the first edition of the Lists of
Licensed Biological Products with Reference Product Exclusiv-
ity and Biosimilarity or Interchangeability Evaluations
(“Purple Book”), which will provide periodically updated
information for regulators, manufacturers, and clinicians on
biologic product exclusivity and biosimilars.54 In the absence
of specific federal guidance, states in the US have started to
independently legislate on biosimilar substitution, and may
continue to do so, even if biosimilars are deemed interchange-
able by the FDA. Elements that may be common to such legis-
lations include interchangeability only if the FDA has
recommended such designation for a specific biologic product,
as well as the need for patient and/or prescriber notification by
pharmacists and appropriate record keeping in case of a
substitution.

Interchangeability and substitution of biosimilars are not
within scope of EU regulatory approval and, hence, there is no
agreed upon definition of what interchangeability actually means
and no inclusion of such information in the EPAR.24 EU regula-
tors believe that biosimilars are “therapeutic alternatives” to the
reference product, which would allow a biosimilar to be switched

for the reference product either at initiation or during ther-
apy.6,34 However, the European Consensus document released
by the European Commission notes that interchangeability
implies an initiative or agreement by the prescriber, and that
patients should speak to their physician and pharmacist about
switching decisions and changing therapy from one biologic
product to another.24 Consistently, the majority of the European
physicians participating in the ASBM survey agreed that they
should retain sole authority in the substitution process, specifying
that they found it “critically important” (24% of responders),
“very important” (48%), and “somewhat important” (23%) to
retain such authority.25 Potential issues related to the safety and
efficacy of biosimilars including immunogenicity (eg, due to the
switch between different products), incidence of potential adverse
reactions, and specific activity over time are related to the com-
plexity of these biologic drugs and their production in biologic
systems. Approval of biosimilars following strict EMA/FDA
standards, production according to Good Manufacturing Practi-
ces, reliable supply chains, careful post-marketing surveillance,
and clinical experience in their use may all contribute to build a
strong foundation for a safe and effective substitution of reference
products with biosimilars.

Automatic drug substitution is the decision to switch a prod-
uct for another product at the pharmacy level without the con-
sent of the prescribing physician. Automatic substitution is
generally confined to true generic drugs, which are chemically
derived products that can be identical to their reference product
in terms of chemical composition. Specific implementation of
automatic drug substitution is independently regulated by each
European country.55 The majority of the EU member-states do
not currently allow automatic substitution of biosimilars or have
excluded biologics from the official substitution lists. Conversely,
France may, in the future, allow substitution by retail pharmacies
of biosimilar versions of biologics upon initiation of therapy, as
recently indicated in the new Social Security Budget Legislation
(article 47), subject to further approval.56 In this case, substitu-
tion would apply to agents included in “similar biologic groups”
and it would be possible only at the start of treatment, provided
that a clinician has not added “non-substitutable” to the
prescription.56

Implications for Oncology and Conclusions

The approval of biosimilar mAbs is expected to allow
increased patient access to treatment, particularly in oncology
where a number of biologics are key components of standard-of-
care regimens.57 Further guidance by the regulatory authorities in
the US and the EU, with clarification and resolution of labeling,
naming, and interchangeability issues for biosimilars may support
further development by manufacturers, facilitate approval and
integration of biosimilars in the treatment algorithms, and lead
to an appropriate and safe use in daily clinical practice.

In conclusion, specific regulatory guidance and pre/post-
approval education of all stakeholders, including clinicians, phar-
macists, patients, and payers, may help to ensure an effective,
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future utilization of mAb biosimilars, long-term monitoring of
their safety, and optimal patient benefit.

Disclosure of Potential Conflicts of Interest

J Macdonald, H Hartman, and IA Jacobs are full-time
employees of Pfizer Inc.

Acknowledgments

Medical writing support was provided by S. Mariani, MD,
PhD, of Engage Scientific Solutions.

Funding

Medical writing support was funded by Pfizer Inc.

References

1. Zelenetz AD, Ahmed I, Braud EL, Cross JD, Daven-
port-Ennis N, Dickinson BD, Goldberg SE, Gottlieb
S, Johnson PE, Lyman GH, et al. NCCN biosimilars
white paper: regulatory, scientific, and patient safety
perspectives. J Natl Compr Canc Netw 2011; 9:S1-22;
PMID:21976013; http://dx.doi.org/10.1053/j.
seminoncol.2014.03.008

2. Niederwieser D, Schmitz S. Biosimilar agents in oncol-
ogy/haematology: from approval to practice. Eur J Hae-
matol 2011; 86:277-88; PMID:21175852; http://dx.
doi.org/10.1111/j.1600-0609.2010.01566.x

3. Mounho B, Phillips A, Holcombe K, Grampp G, Lubi-
niecki T, Mollerup I, Jones C. Global regulatory stand-
ards for the approval of biosimilars. Food Drug Law J
2010; 65:819-37; PMID:24479248

4. Dranitsaris G, Amir E, Dorward K. Biosimilars of biologi-
cal drug therapies: regulatory, clinical and commercial con-
siderations. Drugs 2011; 71:1527-36; PMID:21861538;
http://dx.doi.org/10.2165/11593730-000000000-00000

5. Wang J, Chow S. On the regulatory approval pathway
of biosimilar products. Pharmaceuticals 2012; 5:353-
68; PMID:24281406; http://dx.doi.org/10.3390/
ph5040353

6. Tsiftsoglou AS, Ruiz S, Schneider CK. Development
and regulation of biosimilars: current status and future
challenges. Bio Drugs 2013; 27:203-11; http://dx.doi.
org/10.1007/s40259-013-0020-y

7. European Medicines Agency. Guideline on Similar Bio-
logical Medicinal Products Containing Monoclonal Anti-
bodies—Non-clinical and Clinical Issues [Internet].
London: European Medicines Agency; 2012 May 30
[updated 2012 Dec 1; cited 2014 Dec 1]. Available at:
http://www.ema.europa.eu/docs/en_GB/document_libra
ry/Scientific_guideline/2012/06/WC500128686.pdf

8. European Medicines Agency. Guideline on Immunoge-
nicity Assessment of Monoclonal Antibodies Intended
for In Vivo Clinical Use [Internet]. London: European
Medicines Agency; 2012 May 24 [updated 2012 Dec
1; cited 2014 Dec 3]. Available at: http://www.ema.
europa.eu/docs/en_GB/document_library/Scientific_g
uideline/2012/06/WC500128688.pdf

9. European Medicines Agency. Guideline on Good Phar-
macovigilance Practices [Internet]. London: European
Medicines Agency; 2013 April 19 [updated 2013 April
25; cited 2014 Dec 1]. Available at: http://www.ema.
europa.eu/docs/en_GB/document_library/Scientific_g
uideline/2013/04/WC500142282.pdf

10. US Food and Drug Administration. Title VII—
Improving Access to Innovative medical Therapies.
Subtitle A—Biologics Price Competition and Innova-
tion Act, 2009 [Internet]. Silver Springs, MD: US
FDA; 2009 [cited 2014 Dec 1]. Available at: http://
www.fda.gov/downloads/Drugs/GuidanceCompliance
RegulatoryInformation/UCM216146.pdf

11. US Food and Drug Administration. Guidance for
Industry: Scientific Considerations in Demonstrating
Biosimilarity to a Reference Product, Draft Guidance
[Internet]. Rockville, MD: US Department of Health
and Human Services, Center for Drug Evaluation and
Research (CDER), and Center for Biologics Evaluation
and Research (CBER); 2012 Feb [cited 2014 Dec 1].
Available at: http://www.fda.gov/downloads/drugs/gui
dancecomplianceregulatoryinformation/guidances/ucm
291128.pdf

12. US Food and Drug Administration. Guidance for
Industry: Quality Considerations in Demonstrating

Biosimilarity to a Reference Protein Product, Draft
Guidance [Internet]. Rockville, MD: US Department
of Health and Human Services, Center for Drug Evalu-
ation and Research (CDER), and Center for Biologics
Evaluation and Research (CBER); 2012 Feb [cited
2014 Dec 1]. Available at: http://www.fda.gov/down
loads/drugs/guidancecomplianceregulatoryinformation/
guidances/ucm291134.pdf

13. US Food and Drug Administration. Guidance for
Industry: Clinical Pharmacology Data to Support a
Demonstration of Biosimilarity to a Reference Product,
Draft Guidance [Internet]. Rockville, MD: US Depart-
ment of Health and Human Services, Center for Drug
Evaluation and Research (CDER), and Center for Bio-
logics Evaluation and Research (CBER); 2014 May
[cited 2014 Dec 1]. Available at: http://www.fda.gov/
downloads/Drugs/GuidanceComplianceRegulatoryInf
ormation/Guidances/UCM397017.pdf

14. US Food and Drug Administration. Guidance for
Industry: Formal Meetings Between the FDA and Bio-
similar Biological Product Sponsors or Applicants,
Draft Guidance. Rockville, MD: US Department of
Health and Human Services, Center for Drug Evalua-
tion and Research (CDER), and Center for Biologics
Evaluation and Research (CBER); 2013 Mar [cited
2014 Dec 1]. Available at: http://www.fda.gov/down
loads/Drugs/GuidanceComplianceRegulatoryInformati
on/Guidances/UCM345649.pdf

15. Sutter S. Biosimilar labeling dissected: Sandoz’s Zarxio uses
Amgen’s Neupogen text. The Pink Sheet, March 9, 2015.
[cited 2015 March 24]. Available at: https://www.pharma
medtechbi.com/publications/the-pink-sheet/77/10/biosimi
lar-labeling-dissected-sandozs-emzarxioem-uses-amgens-ne
upogen-text

16. Van Aerts LA, De Smet K, Reichman G, van der Laan
JW, Schneider CK. Biosimilars entering the clinic with-
out animal studies. mAbs 2014; 6(5):1155-62;
PMID:25517301; http://dx.doi.org/10.4161/mabs.
29848

17. US Food and Drug Administration. Biosimilar User Fee
Act (BsUFA) [Internet]. Silver Springs, MD: US Food
and Drug Administration; 2012 [updated 2014 Aug 8;
cited 2014 Dec 2]. Available at: http://www.fda.gov/For
Industry/UserFees/BiosimilarUserFeeActBsUFA/default.
htm.

18. Desanvicente-Celis Z, Caro-Moreno J, Enciso-Zuluaga
M, Anaya J-M. Similar biotherapeutic products in
Latin America. Regulation and opportunities for
patients with autoimmune diseases. Biosimilars 2013;
3:1-17; http://dx.doi.org/10.2147/BS.S38572

19. Expert Committee on Biological Standardization. Guide-
lines on Evaluation of Similar Biotherapeutic Products
(SBPs) [Internet]. Geneva: World Health Organization;
2009 Oct 19 [cited 2014 Dec 1]. Available at: http://
www.who.int/biologicals/areas/biological_therapeutics/bi
otherapeutics_for_web_22april2010.pdf

20. World Health Organization. VII Conference of the Pan
American Network for Drug Regulatory Harmonization
(PANDRH) [Internet]. Proceedings of the VII
PANDRH Conference Sessions; 2013 Sep 5–7; Ottawa,
Canada [updated 2014 Jan 22; cited 2014 Dec 4].
Available at: http://www.paho.org/hq/index.php?
optionDcom_content&viewDarticle&idD8469%3Avii-
conference-of-the-pan-american-network-for-drug-regula
tory-harmonization-cpandrh&catidD1156%3Ahss-pan-
american-network-for-drug-re&ItemidD1685&langDen

21. International Federation of Pharmaceutical Manufacturers
and Associations (IFPMA). IFPMA Policy Statement:
Non-comparable Biotherapeutic Products [Internet].
Geneva: IFPMA; 2014 Jul 24 [cited 2014Dec 1]. Available
at: http://www.ifpma.org/uploads/media/Non-compara
ble_Biotherapeutic_Products__English__01.pdf

22. Civil Society Statement for Pre-ICDRA and ICDRA.
Time to Act: Ensure Access to Affordable Biotherapeu-
tics [Congress Presentation]. Proceedings of the
Pre-International Conference on Drug Regulatory
Authorities (ICDRA) Biosimilars Conference; 2014
Aug 24–29; Rio de Janeiro, Brazil. Cape Town, South
Africa: People’s Health Movement (PHM). Available
at: http://www.phmovement.org/en/node/9586

23. European Medicines Agency. Biosimilar Medicines
[Internet]. London: European Medicines Agency; 2005
[updated 2014; cited 2014 Dec 1] Available at: http://
www.ema.europa.eu/ema/index.jsp?curl=pages/special_
topics/document_listing/document_listing_000318.jsp

24. European Commission. Consensus Information Paper,
2013: What You Need to Know About Biosimilar
Medicinal Products: Process on Corporate Responsibil-
ity in the Field of Pharmaceuticals Access to Medicines
in Europe. A Consensus Information Document. Brus-
sels: European Commission; 2013 [cited 2014 Dec 1].
Available at: http://ec.europa.eu/enterprise/sectors/
healthcare/files/docs/biosimilars_report_en.pdf

25. Dolinar RO, Reilly MS. Biosimilars naming, label
transparency and authority of choice – Survey findings
among European physicians. GaBi J 2014; 3:58-5;
http://dx.doi.org/10.5639/gabij.2014.0302.018

26. Swissmedic. Administrative Ordinance/Instructions.
Authorisation of similar biological medicinal products
(Biosimilars) [Internet]. Bern, Switzerland: Swiss
Agency for Therapeutic Products; 2014 Jan 9 [cited
2014 Dec 1]. Available at: https://www.swissmedic.ch/?
lang=en

27. Health Canada. Guidance for Sponsors: Information and
Submission Requirements for Subsequent Entry Biologics
(SEBs) [Internet]. Ottawa, Canada: Minister of Public
Works and Government Services Canada; Health Canada,
Health Products and Food Branch; 2008 [updated 2010
May 3; cited 2014 Dec 1]. Available at: http://www.hc-sc.
gc.ca/dhp-mps/alt_formats/pdf/brgtherap/applic-demande/
guides/seb-pbu/seb-pbu-2010-eng.pdf

28. Office of Medicines Authorisation. Evaluation of Biosi-
milars, Version 1.0 [Internet]. Woden Act, Australia:
Australian Government Department of Health, Thera-
peutic Goods Administration; 2013 Jan 7 [cited 2014
Dec 1]. Available at: http://www.tga.gov.au/file/5188/
download

29. European Biopharmaceutical Enterprises. EBE Position
Paper on Labelling of Biosimilars—Summary of Product
Information Characteristics (SmPC) and Patient Informa-
tion Leaflet (PIL) – Draft April 2013. Brussels: a specialised
group of the European Federation of Pharmaceutical Indus-
tries and Associations (EFPIA); 2013Mar 7 [updated 2013
Aug 21; cited 2014 Dec 1]. Available at: http://www.ebe-
biopharma.eu/uploads/Modules/Documents/ebe-position-
paper-labelling_3-07-2013.pdf

30. Watson K, Acha V, Akers C, Roediger A, Rembratt A,
Hume E, Bisordi F, van BruggenM, for the European Bio-
pharmaceutical Enterprises (EBE) Biosimilars Task Force.
Tell me the whole story: the role of product labelling in
building user confidence in biosimilars in Europe [Elec-
tronic Article]. GaBi J 2014; 3 [cited 2014Dec 4]. Available
at: http://gabi-journal.net/tell-me-the-whole-story-the-role-

660 Volume 7 Issue 4mAbs

http://www.ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2012/06/WC500128686.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2012/06/WC500128686.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2012/06/WC500128688.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2012/06/WC500128688.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2012/06/WC500128688.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2013/04/WC500142282.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2013/04/WC500142282.pdf
http://www.ema.europa.eu/docs/en_GB/document_library/Scientific_guideline/2013/04/WC500142282.pdf
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/UCM216146.pdf
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/UCM216146.pdf
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/UCM216146.pdf
http://www.fda.gov/downloads/drugs/guidancecomplianceregulatoryinformation/guidances/ucm291128.pdf
http://www.fda.gov/downloads/drugs/guidancecomplianceregulatoryinformation/guidances/ucm291128.pdf
http://www.fda.gov/downloads/drugs/guidancecomplianceregulatoryinformation/guidances/ucm291128.pdf
http://www.fda.gov/downloads/drugs/guidancecomplianceregulatoryinformation/guidances/ucm291134.pdf
http://www.fda.gov/downloads/drugs/guidancecomplianceregulatoryinformation/guidances/ucm291134.pdf
http://www.fda.gov/downloads/drugs/guidancecomplianceregulatoryinformation/guidances/ucm291134.pdf
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM397017.pdf
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM397017.pdf
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM397017.pdf
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM345649.pdf
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM345649.pdf
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM345649.pdf
https://www.pharmamedtechbi.com/publications/the-pink-sheet/77/10/biosimilar-labeling-dissected-sandozs-emzarxioem-uses-amgens-neupogen-text
https://www.pharmamedtechbi.com/publications/the-pink-sheet/77/10/biosimilar-labeling-dissected-sandozs-emzarxioem-uses-amgens-neupogen-text
https://www.pharmamedtechbi.com/publications/the-pink-sheet/77/10/biosimilar-labeling-dissected-sandozs-emzarxioem-uses-amgens-neupogen-text
https://www.pharmamedtechbi.com/publications/the-pink-sheet/77/10/biosimilar-labeling-dissected-sandozs-emzarxioem-uses-amgens-neupogen-text
http://www.fda.gov/ForIndustry/UserFees/BiosimilarUserFeeActBsUFA/default.htm
http://www.fda.gov/ForIndustry/UserFees/BiosimilarUserFeeActBsUFA/default.htm
http://www.fda.gov/ForIndustry/UserFees/BiosimilarUserFeeActBsUFA/default.htm
http://www.who.int/biologicals/areas/biological_therapeutics/biotherapeutics_for_web_22april2010.pdf
http://www.who.int/biologicals/areas/biological_therapeutics/biotherapeutics_for_web_22april2010.pdf
http://www.who.int/biologicals/areas/biological_therapeutics/biotherapeutics_for_web_22april2010.pdf
http://www.paho.org/hq/index.php?option=com_content&view=article&id=8469%3Avii-conference-of-the-pan-american-network-for-drug-regulatory-harmonization-cpandrh&catid=1156%3Ahss-pan-american-network-for-drug-re&Itemid=1685&lang=en
http://www.paho.org/hq/index.php?option=com_content&view=article&id=8469%3Avii-conference-of-the-pan-american-network-for-drug-regulatory-harmonization-cpandrh&catid=1156%3Ahss-pan-american-network-for-drug-re&Itemid=1685&lang=en
http://www.paho.org/hq/index.php?option=com_content&view=article&id=8469%3Avii-conference-of-the-pan-american-network-for-drug-regulatory-harmonization-cpandrh&catid=1156%3Ahss-pan-american-network-for-drug-re&Itemid=1685&lang=en
http://www.paho.org/hq/index.php?option=com_content&view=article&id=8469%3Avii-conference-of-the-pan-american-network-for-drug-regulatory-harmonization-cpandrh&catid=1156%3Ahss-pan-american-network-for-drug-re&Itemid=1685&lang=en
http://www.paho.org/hq/index.php?option=com_content&view=article&id=8469%3Avii-conference-of-the-pan-american-network-for-drug-regulatory-harmonization-cpandrh&catid=1156%3Ahss-pan-american-network-for-drug-re&Itemid=1685&lang=en
http://www.paho.org/hq/index.php?option=com_content&view=article&id=8469%3Avii-conference-of-the-pan-american-network-for-drug-regulatory-harmonization-cpandrh&catid=1156%3Ahss-pan-american-network-for-drug-re&Itemid=1685&lang=en
http://www.paho.org/hq/index.php?option=com_content&view=article&id=8469%3Avii-conference-of-the-pan-american-network-for-drug-regulatory-harmonization-cpandrh&catid=1156%3Ahss-pan-american-network-for-drug-re&Itemid=1685&lang=en
http://www.paho.org/hq/index.php?option=com_content&view=article&id=8469%3Avii-conference-of-the-pan-american-network-for-drug-regulatory-harmonization-cpandrh&catid=1156%3Ahss-pan-american-network-for-drug-re&Itemid=1685&lang=en
http://www.paho.org/hq/index.php?option=com_content&view=article&id=8469%3Avii-conference-of-the-pan-american-network-for-drug-regulatory-harmonization-cpandrh&catid=1156%3Ahss-pan-american-network-for-drug-re&Itemid=1685&lang=en
http://www.paho.org/hq/index.php?option=com_content&view=article&id=8469%3Avii-conference-of-the-pan-american-network-for-drug-regulatory-harmonization-cpandrh&catid=1156%3Ahss-pan-american-network-for-drug-re&Itemid=1685&lang=en
http://www.paho.org/hq/index.php?option=com_content&view=article&id=8469%3Avii-conference-of-the-pan-american-network-for-drug-regulatory-harmonization-cpandrh&catid=1156%3Ahss-pan-american-network-for-drug-re&Itemid=1685&lang=en
http://www.paho.org/hq/index.php?option=com_content&view=article&id=8469%3Avii-conference-of-the-pan-american-network-for-drug-regulatory-harmonization-cpandrh&catid=1156%3Ahss-pan-american-network-for-drug-re&Itemid=1685&lang=en
http://www.paho.org/hq/index.php?option=com_content&view=article&id=8469%3Avii-conference-of-the-pan-american-network-for-drug-regulatory-harmonization-cpandrh&catid=1156%3Ahss-pan-american-network-for-drug-re&Itemid=1685&lang=en
http://www.ifpma.org/uploads/media/Non-comparable_Biotherapeutic_Products__English__01.pdf
http://www.ifpma.org/uploads/media/Non-comparable_Biotherapeutic_Products__English__01.pdf
http://www.phmovement.org/en/node/9586
http://www.ema.europa.eu/ema/index.jsp?curl=pages/special_topics/document_listing/document_listing_000318.jsp
http://www.ema.europa.eu/ema/index.jsp?curl=pages/special_topics/document_listing/document_listing_000318.jsp
http://www.ema.europa.eu/ema/index.jsp?curl=pages/special_topics/document_listing/document_listing_000318.jsp
http://ec.europa.eu/enterprise/sectors/healthcare/files/docs/biosimilars_report_en.pdf
http://ec.europa.eu/enterprise/sectors/healthcare/files/docs/biosimilars_report_en.pdf
https://www.swissmedic.ch/?lang=en
https://www.swissmedic.ch/?lang=en
http://www.hc-sc.gc.ca/dhp-mps/alt_formats/pdf/brgtherap/applic-demande/guides/seb-pbu/seb-pbu-2010-eng.pdf
http://www.hc-sc.gc.ca/dhp-mps/alt_formats/pdf/brgtherap/applic-demande/guides/seb-pbu/seb-pbu-2010-eng.pdf
http://www.hc-sc.gc.ca/dhp-mps/alt_formats/pdf/brgtherap/applic-demande/guides/seb-pbu/seb-pbu-2010-eng.pdf
http://www.tga.gov.au/file/5188/download
http://www.tga.gov.au/file/5188/download
http://www.ebe-biopharma.eu/uploads/Modules/Documents/ebe-position-paper-labelling_3-07-2013.pdf
http://www.ebe-biopharma.eu/uploads/Modules/Documents/ebe-position-paper-labelling_3-07-2013.pdf
http://www.ebe-biopharma.eu/uploads/Modules/Documents/ebe-position-paper-labelling_3-07-2013.pdf
http://gabi-journal.net/tell-me-the-whole-story-the-role-of-product-labelling-in-building-user-confidence-in-biosimilars-in-europe.html


of-product-labelling-in-building-user-confidence-in-biosimi
lars-in-europe.html; http://dx.doi.org/10.5639/gabij.2014.
0304.043

31. US Food and Drug Administration. Guidance Agenda:
New & Revised Draft Guidances CDER Is Planning to
Publish During Calendar Year 2014 [Internet]. Silver
Springs, MD: US FDA; 2014 Jan 31 [cited 2014 Dec
3]. Available at: http://www.fda.gov/downloads/Drugs/
GuidanceComplianceRegulatoryInformation/Guidanc
es/UCM417290.pdf

32. US Food and Drug Administration, Department of
Health and Human Services. Supplemental Applica-
tions Proposing Labeling Changes for Approved Drugs
and Biological Products: a Proposed Rule by the Food
and Drug Administration [Internet]. Rockville, MD:
Federal Register; 2013 Nov 13 [update 2014 Dec; cited
2014 Dec 1]. Available at: https://www.federalregister.
gov/articles/2013/11/13/2013-26799/supplemental-ap
plications-proposing-labeling-changes-for-approved-dr
ugs-and-biological-products

33. Jackisch C, Scappaticci FA, Heinzmann D, Bisordi F,
Schreitm€uller T, Minckwitz G, Cort�es J. Neoadjuvant
breast cancer treatment as a sensitive setting for trastu-
zumab biosimilar development and extrapolation.
Future Oncol 2015;11:61-71; PMID:25163910;
http://dx.doi.org/10.2217/fon.14.187

34. Schneider CK, Vleminckx C, Gravanis I, Ehmann F,
Trouvin JH, Weise M, Thirstrup S. Setting the stage
for biosimilar monoclonal antibodies. Nat Biotechnol
2012; 30:1179-85; PMID:23222783; http://dx.doi.
org/10.1038/nbt.2447

35. European Medicines Agency. European Public Assessment
Reports: Inflectra (infliximab) EPAR–Product Information
[Internet]. London: European Medicines Agency; 2013
Oct 4 [updated 2014 Nov 17; cited 2014 Dec 1]. Available
at: http://www.ema.europa.eu/ema/index.jsp?curl=pages/
medicines/human/medicines/002778/human_med_00167
7.jsp

36. European Medicines Agency. European Public Assess-
ment Report: Remsima (infliximab) EPAR–Summary
for the Public [Internet]. London: European Medicines
Agency; 2013 Oct 4 [updated 2014 Sep 25; cited 2014
Dec 1]. Available at: http://www.ema.europa.eu/ema/
index.jsp?curl=pages/medicines/human/medicines/002
576/human_med_001682.jsp

37. Health Canada. Remsima–Summary Basis of Decision
[Internet]. Ottawa, Canada: Health Canada; 2014 Apr
1 [updated 2014 Oct 1; cited 2014 Dec 1]. Available
at: http://www.hc-sc.gc.ca/dhp-mps/prodpharma/sbd-
smd/drug-med/sbd_smd_2014_remsima_160195-eng.
php

38. World Health Organization. WHO Informal Consul-
tation on International Nonproprietary Names (INN)
Policy for Biosimilar Products [Internet]. Geneva:
World Health Organization Programme on Interna-
tional Non-Proprietary Names (INN), Quality Assur-
ance and Safety: Medicines (QSM), and Department of
Medicines Policy and Standards (PSM); 2006 Sep 4–5

[cited 2014 Dec 1]. Available at: http://www.who.int/
medicines/services/inn/BiosimilarsINN_Report.pdf

39. Traynor K. Stakeholders discuss biosimilar naming,
substitution. Am J Health Syst Pharm 2014; 71:446-7;
PMID:24589534; http://dx.doi.org/10.2146/news
140023

40. Generic Pharmaceutical Association. Naming of Biosi-
milars [Internet]. Washington, DC: Generic Pharma-
ceutical Association (GPhA); 2014 [cited 2014 Dec 1].
Available at: http://www.gphaonline.org/gpha-media/
gpha-resources/1naming-biosimilars

41. International Federation of Pharmaceutical Manufac-
turers and Associations. Biologic Qualifiers: A Global
Means to the Identification and Traceability of Biother-
apeutic Medicines. Proceedings of the 58th Consulta-
tion on International Non-Proprietary Names for
Pharmaceutical Substances; 2014 April 8–10; Geneva,
Switzerland. Available at: http://www.who.int/medi-
cines/services/inn/58th_executive_summary.pdf

42. Hartman HB. Looking into the Future Biosimilar Land-
scape: a Case Study [presentation]. Proceedings of the
Federal Trade Commission Public Workshop: Impact of
Recent Legislative and Regulatory Naming Proposals on
Competition; 2014 February 4; Washington, DC. Avail-
able at: http://www.ftc.gov/system/files/documents/publi
c_events/Follow-On%20Biologics%20Workshop%3A%
20Impact%20of%20Recent%20Legislative%20and%20
Regulatory%20Naming%20Proposals%20on%20Comp
etition/hartman.pdf

43. Casadevall N, Edwards IR, Felix T, Graze PR, Litten JB,
Strober BE, Warnock DG. Pharmacovigilance and biosi-
milars: considerations, needs, and challenges. Expert
Opin Biol Ther 2013; 13:1039-47; PMID:23527621;
http://dx.doi.org/10.1517/14712598.2013.783560

44. The Pharmaceuticals and Medical Devices Agency,
Japan. Guideline for the Quality, Safety, and Effective-
ness of Biosimilar Products [Internet]. Tokyo: Pharma-
ceuticals and Medical Devices Agency; 2009 Mar [cited
2014 Dec 1]. Available at: http://www.jpma.or.jp/

45. World Health Organization. Biosimilar medicines and
safety: new challenges for pharmacovigilance [Publica-
tion]. WHO Drug Information 2009; 23(2). Available
at: http://www.who.int/medicines/publications/drugin
formation/issues/DrugInfo09vol23-2.pdf

46. Keithi-Reddy SR, Kandasamy S, Singh AK. Pure red
cell aplasia due to follow-on epoetin. Kidney Int 2008;
74,1617-22; PMID:18547998; http://dx.doi.org/
10.1038/ki.2008.230

47. Weise M, Bielsky MC, De Smet K, Ehmann F, Ekman
N, Giezen TJ, Gravanis I, Heim HK, Heinonen E, Ho
K, et al. Biosimilars: what clinicians should know.
Blood 2012; 120: 5111-7; PMID:23093622; http://dx.
doi.org/10.1182/blood-2012-04-425744

48. Praditpornsilpa K, Tiranathanagul K, Kupatawintu P,
Jootar S, Intragumtornchai T, Tungsanga K, Teeraporn-
lertratt T, Lumlertkul D, Townamchai N, Susantita-
phong P, et al. Biosimilar recombinant human
erythropoietin induces the production of neutralizing

antibodies. Kidney Int 2011; 80:88-92;
PMID:21430643; http://dx.doi.org/10.1038/ki.2011.68

49. World Health Organization. Guidelines on Evaluation of
Similar Biotherapeutic Products (SBPs) [Internet].
Geneva: World Health Organization Expert Committee
on Biological Standardization; 2009 [adopted 2009 Oct
19–23; cited 2014 Dec 1]. Available at: http://www.who.
int/biologicals/areas/biological_therapeutics/BIOTHERA
PEUTICS_FOR_WEB_22APRIL2010.pdf

50. World Health Organization. Regulatory Expectations
and Risk Assessment for Biotherapeutic Products: Sci-
entific Principles to Consider: Draft [Internet]. 2014
Jan [cited 2014 Dec 1]. Available at: http://www.who.
int/biologicals/WHO_Risk_Assessment_for_Biothera
peutics_1st_PC_24_Jan_2014.pdf

51. World Health Organization Programme on Interna-
tional Non-Proprietary Names (INN), Quality Assur-
ance and Safety: Medicines (QSM), and Essential
Medicines and Health Products (EMP). Executive
Summary: Proceedings of the 55th Consultation on
International Nonproprietary Names for Pharmaceuti-
cal Substances; Geneva; 2012 Oct 16–18 [cited 2014
Dec 1]. Available at: http://www.who.int/medicines/
services/inn/55th_Executive_Summary.pdf

52. US Food and Drug Administration. Orange Book:
Approved Drug Products With Therapeutic Equiva-
lence Evaluations [Internet]. Silver Springs, MD: Food
and Drug Administration, US Department of Health
and Human Services; 2014 [updated 2014 Oct; cited
2014 Dec 1]. Available at: http://www.accessdata.fda.
gov/scripts/cder/ob/default.cfm.

53. Vivian JC. Generic-substitution laws. US Pharm 2008;
33:30-4

54. US Food and Drug Administration. Background Infor-
mation: Lists of Licensed Biological Products With
Reference Product Exclusivity and Biosimilarity or
Interchangeability Evaluations [Internet]. Silver
Springs, MD: Food and Drug Administration, US
Department of Health and Human Services; 2014
[updated 2014 Sep 9; cited 2014 Dec 1]. Available at:
http://www.fda.gov/Drugs/DevelopmentApprovalProc
ess/HowDrugsareDevelopedandApproved/ApprovalAp
plications/TherapeuticBiologicApplications/Biosimila
rs/ucm411424.htm

55. Generics and Biosimilars Initiative. Possibility of Sub-
stitution of Biosimilars in Europe [Internet]. Mol, Bel-
gium: GaBi Online; 2014 Jun 13 [cited 2014 Dec 1].
Available at: http://www.gabionline.net/Reports/Possi
bility-of-substitution-of-biosimilars-in-Europe

56. Generics and Biosimilars Initiative. France to Allow
Substitution of Biosimilars [Internet]. Mol, Belgium:
GaBi Online; 2014 Feb 2 [cited 2014 Dec 1]. Available
at: http://www.gabionline.net/Policies-Legislation/
France-to-allow-biosimilars-substitution

57. Mellstedt H. Anti-neoplastic biosimilars—the same
rules as for cytotoxic generics cannot be applied. Ann
Oncol 2013; 24(suppl 5):v23-8; PMID:23975701;
http://dx.doi.org/10.1093/annonc/mdt325

www.tandfonline.com 661mAbs

http://gabi-journal.net/tell-me-the-whole-story-the-role-of-product-labelling-in-building-user-confidence-in-biosimilars-in-europe.html
http://gabi-journal.net/tell-me-the-whole-story-the-role-of-product-labelling-in-building-user-confidence-in-biosimilars-in-europe.html
http://gabi-journal.net/tell-me-the-whole-story-the-role-of-product-labelling-in-building-user-confidence-in-biosimilars-in-europe.html
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM417290.pdf
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM417290.pdf
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM417290.pdf
https://www.federalregister.gov/articles/2013/11/13/2013-26799/supplemental-applications-proposing-labeling-changes-for-approved-drugs-and-biological-products
https://www.federalregister.gov/articles/2013/11/13/2013-26799/supplemental-applications-proposing-labeling-changes-for-approved-drugs-and-biological-products
https://www.federalregister.gov/articles/2013/11/13/2013-26799/supplemental-applications-proposing-labeling-changes-for-approved-drugs-and-biological-products
https://www.federalregister.gov/articles/2013/11/13/2013-26799/supplemental-applications-proposing-labeling-changes-for-approved-drugs-and-biological-products
http://www.ema.europa.eu/ema/index.jsp?curl=pages/medicines/human/medicines/002778/human_med_001677.jsp
http://www.ema.europa.eu/ema/index.jsp?curl=pages/medicines/human/medicines/002778/human_med_001677.jsp
http://www.ema.europa.eu/ema/index.jsp?curl=pages/medicines/human/medicines/002778/human_med_001677.jsp
http://www.ema.europa.eu/ema/index.jsp?curl=pages/medicines/human/medicines/002576/human_med_001682.jsp
http://www.ema.europa.eu/ema/index.jsp?curl=pages/medicines/human/medicines/002576/human_med_001682.jsp
http://www.ema.europa.eu/ema/index.jsp?curl=pages/medicines/human/medicines/002576/human_med_001682.jsp
http://www.hc-sc.gc.ca/dhp-mps/prodpharma/sbd-smd/drug-med/sbd_smd_2014_remsima_160195-eng.php
http://www.hc-sc.gc.ca/dhp-mps/prodpharma/sbd-smd/drug-med/sbd_smd_2014_remsima_160195-eng.php
http://www.hc-sc.gc.ca/dhp-mps/prodpharma/sbd-smd/drug-med/sbd_smd_2014_remsima_160195-eng.php
http://www.who.int/medicines/services/inn/BiosimilarsINN_Report.pdf
http://www.who.int/medicines/services/inn/BiosimilarsINN_Report.pdf
http://www.gphaonline.org/gpha-media/gpha-resources/1naming-biosimilars
http://www.gphaonline.org/gpha-media/gpha-resources/1naming-biosimilars
http://www.ftc.gov/system/files/documents/public_events/Follow-On%20Biologics%20Workshop%3A%20Impact%20of%20Recent%20Legislative%20and%20Regulatory%20Naming%20Proposals%20on%20Competition/hartman.pdf
http://www.ftc.gov/system/files/documents/public_events/Follow-On%20Biologics%20Workshop%3A%20Impact%20of%20Recent%20Legislative%20and%20Regulatory%20Naming%20Proposals%20on%20Competition/hartman.pdf
http://www.ftc.gov/system/files/documents/public_events/Follow-On%20Biologics%20Workshop%3A%20Impact%20of%20Recent%20Legislative%20and%20Regulatory%20Naming%20Proposals%20on%20Competition/hartman.pdf
http://www.ftc.gov/system/files/documents/public_events/Follow-On%20Biologics%20Workshop%3A%20Impact%20of%20Recent%20Legislative%20and%20Regulatory%20Naming%20Proposals%20on%20Competition/hartman.pdf
http://www.ftc.gov/system/files/documents/public_events/Follow-On%20Biologics%20Workshop%3A%20Impact%20of%20Recent%20Legislative%20and%20Regulatory%20Naming%20Proposals%20on%20Competition/hartman.pdf
http://www.ftc.gov/system/files/documents/public_events/Follow-On%20Biologics%20Workshop%3A%20Impact%20of%20Recent%20Legislative%20and%20Regulatory%20Naming%20Proposals%20on%20Competition/hartman.pdf
http://www.ftc.gov/system/files/documents/public_events/Follow-On%20Biologics%20Workshop%3A%20Impact%20of%20Recent%20Legislative%20and%20Regulatory%20Naming%20Proposals%20on%20Competition/hartman.pdf
http://www.ftc.gov/system/files/documents/public_events/Follow-On%20Biologics%20Workshop%3A%20Impact%20of%20Recent%20Legislative%20and%20Regulatory%20Naming%20Proposals%20on%20Competition/hartman.pdf
http://www.ftc.gov/system/files/documents/public_events/Follow-On%20Biologics%20Workshop%3A%20Impact%20of%20Recent%20Legislative%20and%20Regulatory%20Naming%20Proposals%20on%20Competition/hartman.pdf
http://www.ftc.gov/system/files/documents/public_events/Follow-On%20Biologics%20Workshop%3A%20Impact%20of%20Recent%20Legislative%20and%20Regulatory%20Naming%20Proposals%20on%20Competition/hartman.pdf
http://www.ftc.gov/system/files/documents/public_events/Follow-On%20Biologics%20Workshop%3A%20Impact%20of%20Recent%20Legislative%20and%20Regulatory%20Naming%20Proposals%20on%20Competition/hartman.pdf
http://www.ftc.gov/system/files/documents/public_events/Follow-On%20Biologics%20Workshop%3A%20Impact%20of%20Recent%20Legislative%20and%20Regulatory%20Naming%20Proposals%20on%20Competition/hartman.pdf
http://www.ftc.gov/system/files/documents/public_events/Follow-On%20Biologics%20Workshop%3A%20Impact%20of%20Recent%20Legislative%20and%20Regulatory%20Naming%20Proposals%20on%20Competition/hartman.pdf
http://www.ftc.gov/system/files/documents/public_events/Follow-On%20Biologics%20Workshop%3A%20Impact%20of%20Recent%20Legislative%20and%20Regulatory%20Naming%20Proposals%20on%20Competition/hartman.pdf
http://www.ftc.gov/system/files/documents/public_events/Follow-On%20Biologics%20Workshop%3A%20Impact%20of%20Recent%20Legislative%20and%20Regulatory%20Naming%20Proposals%20on%20Competition/hartman.pdf
http://www.ftc.gov/system/files/documents/public_events/Follow-On%20Biologics%20Workshop%3A%20Impact%20of%20Recent%20Legislative%20and%20Regulatory%20Naming%20Proposals%20on%20Competition/hartman.pdf
http://www.ftc.gov/system/files/documents/public_events/Follow-On%20Biologics%20Workshop%3A%20Impact%20of%20Recent%20Legislative%20and%20Regulatory%20Naming%20Proposals%20on%20Competition/hartman.pdf
http://www.jpma.or.jp/
http://www.who.int/medicines/publications/druginformation/issues/DrugInfo09vol23-2.pdf
http://www.who.int/medicines/publications/druginformation/issues/DrugInfo09vol23-2.pdf
http://www.who.int/biologicals/areas/biological_therapeutics/BIOTHERAPEUTICS_FOR_WEB_22APRIL2010.pdf
http://www.who.int/biologicals/areas/biological_therapeutics/BIOTHERAPEUTICS_FOR_WEB_22APRIL2010.pdf
http://www.who.int/biologicals/areas/biological_therapeutics/BIOTHERAPEUTICS_FOR_WEB_22APRIL2010.pdf
http://www.who.int/biologicals/WHO_Risk_Assessment_for_Biotherapeutics_1st_PC_24_Jan_2014.pdf
http://www.who.int/biologicals/WHO_Risk_Assessment_for_Biotherapeutics_1st_PC_24_Jan_2014.pdf
http://www.who.int/biologicals/WHO_Risk_Assessment_for_Biotherapeutics_1st_PC_24_Jan_2014.pdf
http://www.who.int/medicines/services/inn/55th_Executive_Summary.pdf
http://www.who.int/medicines/services/inn/55th_Executive_Summary.pdf
http://www.accessdata.fda.gov/scripts/cder/ob/default.cfm
http://www.accessdata.fda.gov/scripts/cder/ob/default.cfm
http://www.fda.gov/Drugs/DevelopmentApprovalProcess/HowDrugsareDevelopedandApproved/ApprovalApplications/TherapeuticBiologicApplications/Biosimilars/ucm411424.htm
http://www.fda.gov/Drugs/DevelopmentApprovalProcess/HowDrugsareDevelopedandApproved/ApprovalApplications/TherapeuticBiologicApplications/Biosimilars/ucm411424.htm
http://www.fda.gov/Drugs/DevelopmentApprovalProcess/HowDrugsareDevelopedandApproved/ApprovalApplications/TherapeuticBiologicApplications/Biosimilars/ucm411424.htm
http://www.fda.gov/Drugs/DevelopmentApprovalProcess/HowDrugsareDevelopedandApproved/ApprovalApplications/TherapeuticBiologicApplications/Biosimilars/ucm411424.htm
http://www.gabionline.net/Reports/Possibility-of-substitution-of-biosimilars-in-Europe
http://www.gabionline.net/Reports/Possibility-of-substitution-of-biosimilars-in-Europe
http://www.gabionline.net/Policies-Legislation/France-to-allow-biosimilars-substitution
http://www.gabionline.net/Policies-Legislation/France-to-allow-biosimilars-substitution

