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Abstract

When the patent of a drug expires, low cost
generics may be introduced in market. Trial
results that demonstrate the safety and efficacy
of the reference product can be extrapola-
ted to the generic, simplifying the approval
process. This paradigm cannot be applied to
biopharmaceutical products, large molecules
difficult to be characterized. Minor changes in
the production process can influence the bio-
logical and clinical properties of the product
and result in differences in efficacy and safety
profiles. It is not possible to demonstrate the
identical nature of biopharmaceuticals arising
from different manufacturing sources, so they
cannot be approved as simple generics and
need specific regulation. A bibliographical
survey of the main issues involved in the
approval of similar versions of biopharma-
ceuticals was performed as well as a compa-
rative analysis of the regulatory situation in
the largests pharmaceutical markets - U.S.
and European Union - based on legislation,
draft laws, guidelines and technical referen-
ces issued by their regulatory agencies - FDA
(Food and Drug Administration) and EMEA
(European Medicines Agency), respectively, in
order enlight the discussion now taking place
in Brazil. Based on the laws and guidelines
studied, it is concluded that, although Brazil,
Europe and the United States are at different
stages of setting their regulatory framework
for biossimilars, it is possible to identify some
similarities in approach, such as the need for
different treatment for each product class (ora
case by case focus) and a step by step compa-
rison exercise, the results of which will define
the amount of data and non-clinical and cli-
nical studies required. However, issues such as
interchangeability and automatic substitution
of biossimilars for reference products are not
yet clearly defined. From the sanitary point of
view, Europe has a more conservative posture,
while the U.S. and Brazil seem to be building
amore flexible framework. Besides the health
issues, however, we highlight the economic
issues, of great importance in Europe and U.S.
legislation, and not addressed in the Brazilian
regulation - which can bring insecurity to pro-
ducers interested in this market.
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Resumo

Medicamentos genéricos podem ser intro-
duzidos a baixo custo no mercado quando
a patente do medicamento inovador expira.
Os resultados dos testes que demonstram
a seguranca e eficdcia do produto inovador
podem ser extrapolados para o genérico,
simplificando sua aprovacao. Este paradigma
ndo pode ser aplicado aos biofdarmacos, gran-
des moléculas de dificil caracterizacdo, onde
pequenas alteragdes no processo de manufa-
tura influenciam as propriedades biolégicas e
clinicas do produto e podem resultar em dife-
rencas nos seus perfis de eficdcia e seguranca.
Nao sendo possivel demonstrar a identidade
entre biofdarmacos, eles ndo podem ser apro-
vados como simples genéricos e necessitam
regulamentacdo especifica. Neste trabalho
foram feitos um levantamento bibliografico
das principais questdes envolvidas na apro-
vacdo de versdes similares de biofdrmacos e
uma andlise comparativa da situacgdo regula-
téria nos principais mercados — EUA e Unido
Europeia — a partir de legislacao, projetos de
lei, diretrizes e referéncias técnicas de suas
agéncias regulatdrias — FDA (Food and Drug
Administration) e EMEA (European Medicines
Agency), respectivamente, visando a discussao
do caso brasileiro. A partir da legislacdo e di-
retrizes estudadas conclui-se que, apesar de
Brasil, Europa e Estados Unidos estarem em
estdgios distintos de definicdo de sua estrutura
regulatdria para biossimilares, € possivel iden-
tificar algumas semelhancas nas abordagens
seguidas, como a necessidade de tratamento
diferenciado para cada classe de produto (ou
um enfoque caso a caso) e de um exercicio de
comparabilidade passo a passo, cujos resulta-
dos definirdo a quantidade de dados e estudos
clinicos e ndo clinicos necessarios. Entretanto,
questoes como intercambialidade e substitui-
¢do automdtica dos produtos de referéncia
por biossimilares ainda ndo estdo claramente
definidas. Do ponto de vista sanitdrio, a Europa
apresenta uma postura mais conservadora,
enquanto que EUA e Brasil parecem estar
construindo um arcabouco mais flexivel. Ao
lado das questoes sanitdrias, entretanto, des-
tacam-se as questoes economicas, de grande
importancia nalegislacdo dos EUA e Europae
ndo abordadas naregulamentagao brasileira—
o0 que pode trazer inseguranca aos produtores
interessados neste mercado.

Palavras-chave: Aprovacdao de drogas.
Medicamentos similares. Produtos biol6gicos/
uso terapéutico.

Introduction

When the patent of an innovator drug
expires, as in the case of biopharmochemi-
cal drugs, generic drugs may be introduced
into the market, assuring patients access
to safe, effective and lower cost products.
However, drugs developed through modern
biotechnical techniques, known as bio-
pharmaceutical drugs, are considered more
complex than biopharmochemical drugs,
in terms of structure, manufacturing and
drug action. Biopharmaceuticals are more
difficult to be adequately characterized,
considering current analytical techniques.
The standard approach applied to generic
drugs is scientifically inadequate to the
development of biosimilar products and, in
general, additional non-clinical and clinical
data are required.

Important biopharmaceutical drugs
gained patent protection during the 1980’s;
therefore they will soon be unprotected
(e.g. insulin, human growth hormone and
erythropoietin). Launching replicas of these
innovator products would introduce com-
petitiveness into the market and allow price
reduction. In general, biopharmaceuticals
cost more per patient than conventional
drugs, limiting access to important treat-
ments (diabetes, cancer, chronic renal failu-
re, chronic hepatitis). In Brazil, expiration of
the patent term of these products represents
an opportunity for domestic manufacturing
of these drugs.

This issue becomes more relevant as
these products are not only an essential part
of the drugs available today, representing
6% of the worldwide pharmaceutical drugs
marketed, but mainly because one third of
these are biotechnological products? indi-
cating exponential growth of this segment.

With no legal boundaries or clear guide-
lines for biosimilar drug approval, however,
patent expiration may be accompanied by
the introduction of low price competitor
biopharmaceutical drugs in the market.
Moreover, the absence of clear guidelines
leading to a product comparison in rela-
tion to reference products may result in
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the approval of products without sufficient
proof of safety and efficacy.

In the present study, a revision of the
main issues involved in the approval of
similar versions of biopharmaceutical
drugs in the literature, and a comparati-
ve analysis of the regulatory situation in
the major markets - U.S. and European
Union - based on legislation, draft bills,
guidelines and technical references issued
by their regulatory agencies - FDA (Food
and Drug Administration) and EMEA
(European Medicines Agency), respective-
ly, was performed. Both experiences will
certainly influence regulatory procedures
which other countries may adopt as well
as impact on the future global strategy for
biosimilar products. The main aspects of the
discussion and their relevance to Brazilian
regulations are identified. Results are pre-
sented as follows.

Main Issues Involved in the
Licensing and Clinical Use of
Biosimilars

The term “biosimilar” has its origin in
the difficulty to compare two versions of
the same biopharmaceutical drug whose
properties are deeply related to each of their
manufacturing processes. Minor changes
to the process may lead to contamination,
three-dimensional structure changes of pro-
tein and changes in the glycosylation profile
which affect both biopharmaceutical drug
potency and immunogenicity®.

Given specific manufacturing process
information as well as validation and full
characterization data of therapeutic pro-
teins are generally a company’s intellectual
property, it will probably be difficult for
another manufacturer to reproduce a bio-
pharmaceutical drug similar enough to the
original innovator product, based only on
the patent or in published data’.

Since proteins are complex molecules,
it would be difficult to demonstrate the
identity between two biological products
from different manufacturers or sources®.
In addition, current analytical techniques

cannot detect or predict all clinical and bio-
logical properties of proteins, so differences
among biopharmaceutical drugs can easily
remain hidden®.

Demonstration of Similarity

Despite the predominant view that
comparative studies are essential, there is
no consensus as to what extent they would
be necessary. In some cases the necessary
effort to perform a comparative study be-
tween a biosimilar and a reference product
may be greater than licensing the potential
biosimilar as an independent product!.

The amount of clinical data depends on
numerous factors including drug purpose
and mechanism of action. Smaller and
non-glycosylated proteins (such as insulin,
somatropin) are easier to be completely
characterized, whereas highly glycosylated
proteins (such as epoetin) or very large
proteins (such as monoclonal antibodies
and blood factors) cannot generally be
completely characterized®.

Another important issue is the choi-
ce of the reference product. In general,
countries expect the reference product to
be a locally registered drug. However, one
must consider the possibility of a com-
pany wishing to register a biosimilar in a
country in which the reference product is
notlicensed, increasing the opportunity of
access to innovator biological drugs and
making it easier to introduce biosimilars
in some markets’.

Safety in Clinical Use

The most important aspect regarding
the safety of biosimilars is immunogenicity®.
All biopharmaceutical drugs demonstrate
ability to trigger an immune reaction, as
they are polypeptides or proteins. This re-
action may be mild but there is potential to
cause allergies and anaphylaxis. Moreover,
the development of antibodies can neutra-
lize the therapeutic protein, causing loss
or reduction in efficacy. Inmunogenicity
may be influenced by factors related to the
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drug, such as the manufacturing process
and its formulation, and by factors related
to patient, disease and treatment, such as
route of administration’.

Immunogenicity cannot be predicted
in preclinical testing and in some cases it is
only detectable after long term treatment®.
A great number of cases of PRCA (Pure Red
Cell Aplasia) were caused by the develo-
pment of neutralizing antibodies against
recombinant erythropoietin, detected
more than 10 years after the introduction
of erythropoietin for the treatment of re-
nal anemia. The likely cause was a small
change in the formulation. Furthermore,
the replacement of the stabilizer, human
serum albumin, for polysorbate 80 may
have interacted with the rubber existing in
syringes. Modification of syringe material
and changing the route of administration
led to an almost complete disappearance
of PRCA®. The only way to measure the
immune response of a drug is via clinical
trials and it is highly important to have a
pharmaceutical surveillance plan for each
biological product being introduced into
the market.

Automatic Replacement, Naming and
Labeling of Biosimilars

Automatic replacement allows dispen-
sing generic drugs instead of a prescribed
innovator drug without the knowledge or
consent of the doctor. In the case of con-
ventional generic drugs, the risk of this
replacement is generally low®.

If automatic replacement is allowed,
patients may receive multiple biopharma-
ceutical drugs during therapy, which may
impair the collection of pharmaceutical
surveillance data. Therefore, for safety
monitoring, it is essential to know exactly
which biopharmaceutical was given to each
patient®.

According to Nowick?, as biotechnologi-
cal medicines are not identical the original
products and biosimilar labels must be
different. In the case of biosimilars the refe-
rence product must be determined.

It is important to highlight that some
European countries such as France,
Germany and Spain have prohibited auto-
matic substitution of reference biological
medicines by biosimilar drugs®.

Clinical Data Extrapolation

Extrapolation refers to the approval of
a drug for indications for which it has not
been evaluated in clinical trials. For exam-
ple, the approval of the biosimilar growth
hormone Omnitrope in Europe included
comparability studies with the reference
product, Genotropin, conducted only in
children with growth disorders. However,
the labeling of Omnitrope includes the
indication for use in adults. The reasons for
data extrapolation between the innovator
product and a biosimilar include: long cli-
nical history of safe use of growth hormone;
wide therapeutic window for the drug; rare
reports of neutralizing antibodies; the ability
to characterize the structure and biological
activity of growth hormones by physical-
-chemical and biological methods; and, the
variety of tests available to characterize the
active substance®.

European Union and U.S. Position
on Licensing of Biosimilars

The regulatory approach of issues
involving licensing and use of biosimilars
is still being defined in many countries,
including Brazil. The path followed in
major markets - U.S. and European Union
- will undoubtedly influence regulatory
procedures that other countries will adopt
and will also impact the future global stra-
tegy for biosimilar drugs. The following
topics will present an overview of the legal
and regulatory status in these countries.
Chart 1 shows the position of the U.S., the
European Union (and Brazil) in relation
to the main issues involving the use of
biosimilars based on approved legislation
in each country/region and guidelines,
directions and edited guides published by
drug regulating authorities.
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The European Union Approach

The European Union has specific le-
gislation which regulates biosimilar pro-
duct licensing. On this legal basis it has
established a regulatory framework which
includes guidelines with general directions
and additional guidelines, specific to each
product class.

The European Community Directives!*2
provide legal basis to determine that if the
required information for similar drugs does
not prove the similarity of two biological
drug products, additional data must be pro-
vided, such as the toxicological and clinical
profiles, determined case-by-case by the
competent authority, taking into account
the specific characteristics of each drug. If
the reference drug has more than one indi-
cation the safety and efficacy of a biosimilar
drug should be demonstrated separately for
each of the claimed indications.

The period of exclusivity for the referen-
ce product determines that biosimilar drug
approval requests can only be filed after the
period of data exclusivity, which is of 8 years.
Authorized biosimilars can only be introdu-
ced in the market after the period of market
exclusivity of 10 years. Furthermore, when
arequest is made for a new indication of a
well-established substance, a one-year pe-
riod of data exclusivity will be granted pro-
vided pre-clinical or clinical trials relating to
new indications have been conducted. The
period of market protection can be exten-
ded by one year in case of new therapeutic
indications, provided the new application
represents significant clinical benefits and
has been approved during the first 8 years of
the initial marketing authorization.

On this legal basis, the EMEA Committee
for Medicinal Products for Human Use -
CHMP issued a regulatory framework con-
sisting of a general guideline'®, which brings
the concept of similar biological medicine
and the adopted principles, in addition to
a registration request form; quality guide-
lines'; and clinical and pre-clinical study
guidelines', in that the latter two refer to
specific appendixes for different product

classes such as somatropin, insulin, epoetin
and G-CSE

In 2011, documents (“concept papers”)
were published proposing the review of the
three above-mentioned guidelines which
form the backbone of the EMEA regulations
for licensing of biosimilar drugs. These
documents emphasize the need to review
these guidelines in relation to the elapsed
time since their approval and the experience
gained by the Agency in approving various
biosimilar drugs'®'.

There are specific guidelines for recom-
binant human insulin, somatropin, G-CSE
recombinant interferon alpha, heparin,
recombinant erythropoietin. There are also
guidelines for recombinant follicle stimula-
ting hormone, monoclonal antibodies and
IFN-beta, not yet concluded. These docu-
ments require clinical and non-clinical data
describing the size of trials needed and the
bestindication to demonstrate equivalence
for each product compared with a reference
product'® 20,

Besides these three main guidelines, the
document “Guideline on Immunogenicity
Assessment of Biotechnology-derived
Therapeutic Proteins”?! is relevant because
it considers the immunogenicity asses-
sment addressing factors that may lead
to immunogenicity, from development,
planning and interpretation of clinical and
non-clinical trials to evaluate the immuno-
genicity potential and its comparability with
other products, to the implementation of a
risk management plan.

EMEA Guidelines indicate a comparabi-
lity exercise which is a step-by-step compa-
rison in terms of quality, safety and efficacy
in order to demonstrate that a biosimilar
drugand the reference product have similar
profiles in these aspects.

U.S. Approach on Biosimilars

In the U.S., the legal basis for biosimilar
druglicensing is more recent and the result
ofintense debate in the U.S. Congress, a fo-
rum for competing bills which clearly favors
the interests of potential manufacturers of
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biosimilar drugs and projects more favo-
rable to the pioneering drug industry - the
former more and the latter less flexible as
to the requirements for approval of similar
products, such as the legal requirement for
clinical trials, exclusivity periods, among
others®>?*. The Biologics Price Competition
and Innovation Act (BPCI Act) enacted as
part of the Patient Protection and Affordable
Care Act (PPACA), signed into law by
President Obama in March 2010, which un-
derlies the licensing of biosimilar products
in the U.S., adopted an intermediate stand
between the two positions #. Few clinical
trials are required by law, small variations
are accepted, the approval is concentrated
mostly in the hands of the FDA, but the
period of exclusivity for innovators is long
(Table 1).

The BPCI Act amends section 351 of
the Public Health Service Act, determining
the requirements for approval through an
abbreviated pathway for biological products
which are highly similar (biosimilars) or
interchangeable with a biological product
previously licensed by FDA. It also determi-
nes that the FDA will license a product as a
biosimilar if it considers that the informa-
tion provided is sufficient to demonstrate
biosimilarity and that the manufacturing
facilities subject to licensing application
are inspected.

The FDA describes a biosimilar product
as a biological product highly similar to an
already-approved biological product, des-
pite minor differences in clinically inactive
components, and for which there are no
clinically meaningful differences between
the biological product and the biosimilar
product approved in terms of safety, purity
and potency. The Agency understands that
there are no biological generic products
and additional data from clinical safety and
efficacy studies required?®.

Itis important to highlight that the posi-
tion adopted by the FDA was to wait for the
definition of alegal basis to publish specific
guidelines for biosimilar products*. Before
approval of the BPCI Act, some less com-
plex therapeutic proteins were approved as

biosimilars of products registered under the
Food, Drug, and Cosmetic Act (FD&C Act),
based on a case-by-case analysis, such as
human growth hormone and somatotropin.
However, the knowledge and technology
available would allow the approval of more
complex products through an abbreviated
pathway?*".

After the approval of the BPCI Act, the
FDA held a public hearing and set a public
document which addresses the specific
issues and challenges associated with the
implementing of the legislation on biosimi-
lars?. On February 9, 2012, the FDA issued
three draft guidelines for discussion and
commentaries 293031,

The Scientific Considerations in
Demonstrating Biosimilarity to a Reference
Product draft guideline points to the factors
which will be considered by FDA in the
evaluation of biosimilarity, such as product
complexity, formulation and stability, and
biochemical characterization. The appro-
ach will be based on risk considering the
totality of the evidence or data, and referring
to certain product characteristics, such as
the mechanism of action, product structure-
-function relationships, manufacturing
process, and clinical experience with the
reference product. The amount of data and
information needed will be determined
case-by-case.

This draft guideline also stresses that
despite advances in the analytical sciences
that allowed extensive characterization
of some protein products, they may not
be able to detect all relevant structural
and functional differences between two
proteins. Therefore analytical, animal
and clinical study data are required for
the demonstration of biosimilarity unless
the FDA determines that an element is
unnecessary.

The Quality Considerations in
Demonstrating Biosimilarity to a Reference
Protein Product draft guideline emphasizes
the importance of extensive analytical,
physical-chemical and biological cha-
racterization. Any differences between
the proposed biosimilar product and the
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reference product and its potential effects
on safety and potency should be described
and discussed.

The Biosimilars: Questions and Answers
Regarding Implementation of the Biologics
Price Competition and Innovation Act of
2009 draft guideline provides questions
and answers grouped into three main ca-
tegories on the themes of: Biosimilarity or
Interchangeability, Provisions Related to the
Requirement to Submit a BLA for Biological
Product and Exclusivity.

Brazil’s Position on Licensing of
Biosimilars

In Brazil, regulations on biological and
biotechnological products were subject of
discussion in different forums with signi-
ficant involvement of entrepreneurs, class
representatives, academics, government la-
boratories and ANVISA, with a view to draft
proposals for the review of the Brazilian
regulation.

The National Health Surveillance Agency
by Public Consultation 49/10, issued on May
25, 2010, presented a Resolution proposal
on the registration of biological products.
The final text of Resolution 55/2010% was
finally published on December 17, 2010.

Brazilian regulation is much more
general and simplified than the American
and European cases studied. With respect
to safety and efficacy it is careful to require,
in addition to pivotal clinical trials, pharma-
ceutical surveillance and immunogenicity
studies, but does not go beyond what is cur-
rently being done in the European Union, in
aspects such as the difficulty to prove the
identity of these products in relation to the
reference products; the extent and nature
of clinical and preclinical data required,
taking into account the characteristics of the
product, the ability to characterize it with
current analytical techniques (which de-
pends on its structural complexity), dosing

regimen, target population etc.; establishing
an appropriate approach for evaluation of
immunogenicity, including comparability
test validation; naming, labeling and inter-
changeability issues.

Resolution 55/2010 determines that bio-
logical products can be registered through
a development pathway by similarity. It is
defined as the “regulatory pathway that can
be used for a biological product to obtain
registration with the regulatory authority,
in which similarity was determined in terms
of quality, safety and efficacy between the
product developed and to be compared,
and the biosimilar reference product”.
The biosimilar reference product must be
an Anvisa-registered product with a full
registration-based dossier*, where the same
reference product must be used in all stages.

Under Resolution 55/2010 the applica-
tion for registration of a biological product by
adevelopment pathway by similarity should
provide information such as: description
of the analytical techniques used to detect
potential differences between the biologi-
cal product and the biosimilar reference
product, biological and physical-chemical
characterization datarelated to the biological
product quality attributes; information on
the expression system used to manufacture
the biological product and the biosimilar
reference product; molecule similarity be-
tween the biological product and biosimilar
reference product; detailed description of
the similarity assessment stages; accelerated
and stress comparative stability studies; des-
cription of the observed differences in purity
and impurity profile between the biological
product and biosimilar reference product;
evaluation of the contaminants and impu-
rities identified in the biological product,
discussing the potential impact on quality,
safety and efficacy; analytical characteriza-
tion of the biological and biosimilar reference
product; results of comparative biological
tests needed to determine the degree of

* The Complete Dossier “is the total set of documents submitted to ANVISA for demonstrating the attributes of quality, safety and
efficacy of a biological product. This file consists of the complete characterization of the product and detailed description of the ma-
nufacturing process, demonstrating consistency in drug manufacturing, further to substantial safety and efficacy clinical evidence
demonstrated by means of clinical and non-clinical phase I, Il and Il studies. “(Resolution 55/10 of the National Health Surveillance

Agency dated of December 17, 2010).
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comparability; and conclusive report with
demonstration of comparability, containing
sufficient information to predict whether the
detected differences in the quality attributes
result in adverse impacts on the safety and
efficacy of the biological product.

In addition, the applicant company
should present non-comparative clinical
studies, designed to detect significant di-
fferences between the biological product
and biosimilar reference product. Relevant
pharmacodynamic studies for the inten-
ded therapeutic indications and studies
of cumulative toxicity (repeated dose) are
required. In reference to clinical studies,
pharmacokinetic and pharmacodynamic
studies are mandatory; along with a pivotal
study of clinical safety and efficacy.

In 2011, ANVISA issued the “Guideline
for Conducting Comparability Exercise for
Biological Products Licensing”*, with direc-
tions to perform the comparability exercise
for biological product registration by the
development pathway of comparability ac-
cording to RDC55/2010. As in the guidelines
proposed by the FDA, the guideline issued
by ANVISA proposes a gradual approach,
in stages, starting with the characterization

and assessment of quality attributes of the
product, followed by clinical and nonclinical
studies. The characterization and compari-
son at a quality level would be the basis for a
possible reduction of studies in the clinical
and nonclinical development stage. If di-
fferences are found between the biological
product and the biosimilar reference pro-
duct the reasons should be investigated and
justified, which maylead to additional data
requirement. The amount of clinical and
nonclinical data required will depend on the
product; on the degree of characterization
possibly undertaken with modern analytical
methods; on the differences observed in
relation to the clinical experience reference
product and the product class. The guideline
stresses the need for a case-by-case analysis
for each product class.

Table 1 compares the Brazilian posi-
tion in relation to that of the U.S. and the
European Union.

Final Considerations: Implications
for Regulating Biosimilar Drug
Licensing in Brazil

Most biopharmaceutical drugs are

Chart 1 - Comparison of United States, Europe and Brazil’s position in relation to the approval of biossimilars and the
issues related to their use, based in the applied legislation and regulation
Quadro 1 - Comparagdo do posicionamento dos Estados Unidos, Europa e Brasil em relac¢éo a aprovagéo dos biossimilares e
de questées envolvendo o uso dos mesmos, com base na legislacéo e requlamentacéo aplicadas.

American Legislation

European Legislation

ANVISA Resolution

Definition | The term biosimilar is used in
of a biosi- | the legislation and is applied to a
milar biological product that is highly

similar to the reference biological
product notwithstanding minor
differences in clinically inactive
components, and there are no
clinically meaningful differences
between the biological product
and the reference product in terms
of safety, purity and potency.
FDA also uses the term “follow-
on biologics (FOBs)” to designate
these products.

Uses the concept of “similar biological medici-
nal product”. Refers to the product claiming
to be “similar” reference product (authorized
in the European Community via a complete
dossier), based on safety, quality and efficacy
comparability studies.

Resolution 55/2010 determines
a development pathway by
comparability, which can be
used to obtain the registration
of a biological product, using a
comparability exercise in terms
of quality, safety and efficacy be-
tween the product developed to
be compared and the reference
biological product.
Comparability is the scientific
comparison of clinical and non-
clinical parameters in terms of
quality, safety and efficacy of a
biological product with a refer-
ence biological product with the
objective of determining that
there are no detectable differ-
ences in terms of quality, safety
and efficacy.
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Chart 1- continuation
Quadro 1 - continuagdo

American Legislation

European Legislation

ANVISA Resolution

Similarity
require-
ments
(safety/
efficacy)

An application for licensure should
contain: analytical studies, animal
studies (including the assessment
of toxicity) one or more clinical
studies (including the assessment
of immunogenicity and pharma-
cokinetics or pharmacodynamics),
that are sufficient to demonstrate
safety, purity and potency.

It should be demonstrated that the
similar product and the reference
product utilize the same mecha-
nism of action. The condition or
conditions of use proposed for the
biosimilar shall have been previ-
ously approved for the reference
product.

Similarity is demonstrated by comparability
exercises or studies carried out with the cho-
sen reference product which should be used
throughout the study.

In vitro and in vivo non-clinical studies using
animal models are necessary, such as non-
-clinical toxicity studies.

Clinical comparability should include pharma-
cokinetic, pharmacodynamic, and if necessary,
pharmacokinetic/pharmacodynamic studies
followed by safety and efficacy assays as well
as by an immunogenicity assessment. If the
reference medication has more than one in-
dication, safety and efficacy for the biosimilar
candidate should be justified or, if necessary,
demonstrated separately for each one of the
requested indications. Any observed differ-
ences between the biosimilar and the refer-
ence products will have to be justified with
appropriate studies, on a case-by-case basis.

Comparability studies are
required. Analytical techniques
should be utilized to detect
potential differences between
the biological product and the
reference product, as well as the
complete biological, physical
and chemical characterization.
The same reference bio-

logical product should be used
throughout the study.

Complete reports on non-
clinical comparability studies are
required, as well as pharmacody-
namic studies for the intended
therapeutic indications and
cumulative toxicity studies.
Pharmacokinetic, pharmaco-
dynamic and pivotal studies

of clinical safety e efficacy are
mandatory.

Regardless of the develop-

ment pathway used, when the
registration application is filed
for a new biological product or a
biological product, the company
should present an immunoge-
nicity study report.

Naming/
labeling

The FDA guideline proposal pre-
sented determines that the label-
ing of a biosimilar shall contain all
necessary information so that the
health care professional can pre-
scribe; this includes the informa-
tion that the product is biosimilar
to a specific reference product, its
indication, and route of administra-
tion, as well as if the product has
been considered interchangeable
or non-interchangeable.

There are no specific provisions, but it is
clearly determined that the biosimilar should
be “clearly identified”, in order to allow for
pharmaceutical surveillance.

There are no specific provisions.

Guidelines

To date no Guidelines have been
enforced. The FDA has published
three guideline proposals for com-
ments.

Proposals indicate the adoption of
an approach based on risk and on
total evidence.

Proposed guidelines also provide
a panorama of analytical factors to
be considered in the assessment
of therapeutic protein biosimilar-
ity, highlighting the importance
of extensive analytical, physical-
chemical and biological character-
ization.

There is also a proposed Guideline
with a Q&A format, directed to
those interested in filing biosimilar
licensing applications.

Legislation indicates that overall principles to
be applied are covered in the guidance norms
published by the Agency, considering the
biological medicinal product’s characteristics.
The EMEA recognizes the great variability in
the complexity of biopharmaceutical drugs
and establishes specific guidelines for each
product class.

The EMEA has published specific guidelines
for biosimilar products. The regulatory struc-
ture is composed of general guidelines relat-
ing to basic principles, quality and clinical and
non-clinical aspects. There are also specific
guidelines for product classes, some of which
are in effect and other under elaboration.

Anvisa published the guide
“Guidelines on how to conduct
the comparability exercise to
register a biological product”,
which instructs on how to carry
out the comparability exercise

in order to register a biologi-

cal product via development
through comparability as per
resolution RDC55/2010.

The Guideline makes reference
to the WHO and Canadian guide-
lines and proposes a gradual,
step-by-step approach which
starts with the characterization
and assessment of the quality at-
tributes of the product, followed
by clinical and non-clinical
studies.
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Chart 1- continuation
Quadro 1 - continuagdo

American Legislation

European Legislation

ANVISA Resolution

This guideline considers that a
biosimilar is interchangeable
when it can replace a reference
product without the interven-
tion of a health care professional
who prescribed the reference
product.

The FDA BCPI Act allows a
biosimilar to be determined as
interchangeable. This is achieved
by demonstrating that: a biologi-
cal product is biosimilar to the
reference product; produces

There is no specific determination dealing
with biosimilar and reference product inter-
changeability or automatic substitution. The
definition of biosimilar per se differentiates it
from a generic and leaves it clear that differ-
ences related to raw-materials or the manu-

Interchan- | the same clinical results as the facturing process can exist and therefore they
geability/ | reference product, the risk in are not identical products.
automatic | terms of safety or diminished ef- | EMEA clarifies that decisions on interchange- | There are no specific provisions.
replace- ficacy of alternating or switching | ability and/or substitution are the responsibil-
ment between use of the biosimilar ity of proper local authorities and not within
and the reference product is not | its competence.
greater than the risk of using the | French legislation on biosimilars prohibits au-
reference product without such | tomatic substitution of a biological medicine
alternation or switch. However, by another. Other countries such as Germany
the information which shall be and Spain also prohibit automatic substitu-
necessary to allow determining tion.
interchangeability has not yet
been defined by the FDA.
A biosimilar product which
does not meet the necessary
requirements to be determined
interchangeable is determined to
contain a new active ingredient.
Application for biosimilars can only be filed
The BPCl Act determines that until | after an 8-year period of data exclusivity. Au-
the date that is 12 years after the thorized biosimilars can only be introduced
date on which the biological refer- | in the market after a period of market data
ence product was first licensed, exclusivity of 10 years.
the approval of a biosimilar may When an application for a new indication
Exclusivity not be made effective; and until for a well-established substance is made, a
- the date that is 4 years after the period of one year of data exclusivity shall be
periods . A . . . .
date on which the biological refer- | granted, provided that pre-clinical or clinical . -
for the . . - . ) There are no specific provisions.
innovator ence.pr'od.uct was'ﬁrst. licensed, studlgs were carried out in re!athn to the
product no biosimilar application may be new indication; the new application repre-
submitted which has this product sents significant clinical benefits in compa-
as reference. rison to existing therapies; and that it has
Exclusivity periods also apply to been approved during the first 8 years which
certain biological products for followed the initial marketing authorization.
which pediatric studies are being The period of exclusivity cannot exceed a
conducted. total of 11 years; therefore this provision may
only be used once.
Exclusivity | The BPCl Act grants exclusivity
period for | periods for the first biosimilar de- There are no specific provisions There are no specific provisions
the first termined interchangeable with the ’
biosimilar | reference product.
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Chart 1- continuation
Quadro 1 - continuagdo

American Legislation

European Legislation

ANVISA Resolution

Clinical
data extra-
polation

FDA regulating proposals allow
data extrapolation provided that
sufficient scientific justification is
given for each condition of use for
which licensure is sought. The fol-
lowing aspects shall be considered:
The mechanism of action in each
condition of use, the PK and bio-
distribution of the product in differ-
ent patient populations; differences
in toxicities in each condition of
use, as well as any other factor that
may affect the safety or efficacy.

Legislation determines that if the originally
authorized medication has more than one
indication, biosimilar safety and efficacy
should be justified separately for each one

of the requested indications. This position is
confirmed by the guidelines, which allow data
extrapolation from one indication to another
and therefore allow its use for indications
with no formal studies, provided there is a
rationale.

Determines that safety and
efficacy data extrapolation for
other therapeutic indications for
registered biological products
via the comparability pathway
will be defined by specific guide-
lines. Data extrapolation will
only be possible after safety and
efficacy comparability has been
demonstrated between the
products. The involved mecha-
nism of action and receptors in
the different indications must
be the same and the biological
products’ safety and immuno-
genicity should be sufficiently
characterized.

Pharma-
ceutical
surveillan-
ce

Post commercial marketing safety
monitoring is an important compo-
nent to ensure biological product
safety and efficacy, biosimilar
protein products included.

The EMEA recognizes the possibility of exist-
ing issues related to immunogenicity which
were not detected in the clinical trials and
which do not occur with the reference prod-
uct and which therefore require immunoge-
nicity tests and pharmaceutical surveillance
programs to monitor the safety and efficacy of
the biosimilar after its approval.

Regardless of the development
pathway utilized, when the
registration application is filed
for a new biological product or a
biological product, the applicant
company should present a drug
surveillance plan and a minimiz-
ing risk plan according to health

regulation in effect.

complex products with high added va-
lue, and patent term expiry for innovator
products represent the opportunity for
replica of these products, increasing the
population’s access to new treatment possi-
bilities. If on one hand there is all this poten-
tial, on the other hand the regulatory bar-
riers for biosimilars are still significant. The
main aspectis the difficulty in predicting the
safety and efficacy of these products.

Case analysis clearly demonstrates that
a regulatory procedure for biosimilars will
be different from that existing for generic
drugs and that the tendency is to seek spe-
cific guidelines for product categories, and
it is the regulatory authority’s competence
to assess the extent of required data as well
as the appropriateness of a study, deciding
on interchangeability.

Although Brazil, Europe and the United
States are each at a distinct stage of defini-
tion and establishment of their regulatory
framework for biosimilar drugs, similarities
in the approach can be identified: the need
for differential treatment for each product
class, with specific guidelines (as in Europe)

or a case-by-case focus (as indicated in the
proposed American Guidelines and Anvisa
Guidelines); the indication of the importan-
ce of full and extensive analytical studies, as
the first stage of a step-by-step approach
when it identifies potential differences be-
tween the biosimilar candidate and the re-
ference product, which will dictate the data
and the extent of the clinical and nonclinical
studies of later stages. From a health point
of view, Europe has a more conservative
position, whereas the U.S. and Brazil seem
to be building a more flexible framework.
However, based on the European and
American legislation and guideline analysis
we can state that the discussion goes beyond
the issue of safety and efficacy, reaching the
economic aspects of investment in biosimi-
lar drug manufacturing. In this sense, one of
the most controversial aspects is the existen-
ce of periods for data and market exclusivity,
justified by the need to promote innovation.
It is possible to anticipate that this issue is
still the subject of intense debate, which
has not yet been considered in Brazilian
regulations and which can bring insecurity
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to manufacturers interested in this market.

agencies will be to deal with the risks and

The great challenge for regulatory

to development and approval, in order to
promote domestic production and greater
access to safe and effective products for the

benefits inherent to biosimilar drugs, Brazilian population.

while not introducing excessive barriers
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