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Biosimilarity and Interchangeability

Subsequent entry biologics 
(biosimilars) in Canada: 
approaches to interchangeability 
and the extrapolation of 
indications and uses
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The principles Health Canada use when extrapolating the 
indications and uses of a biosimilar product subsequent to 
a single clinical trial or limited number and scope of clinical 
trials during product development are discussed. The prin-
ciples underlying the regulatory framework for subsequent 
entry biologics (SEBs or biosimilars) in Canada explain the 
position taken by the regulator in respect of the substitut-
ability and/or interchangeability of SEBs.
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It is expected that these products will be 
cheaper [1] than the original products on 
which they are based. Bioequivalence 
studies have long been considered suffi -
cient to prove the safety and effectiveness 
of generic drug products, but biosimilars 
(SEBs) are not generics, they are biologi-
cal products that require a specifi ed set of 
studies due to their unique properties, both 
physico-chemical and pathophysiologi-
cal. It is important to note that, contrary to 
generic pharmaceuticals, the only a priori 
characteristic of a biosimilar is that, from 
the chemistry and manufacturing perspec-
tive, it must be highly similar [2-5] to the 
reference product chosen as a comparator 
(RBP: reference biological product).

The term SEB is used throughout this 
paper, except when there is a need to 
clarify that SEBs and biosimilars are terms 
that may be used interchangeably.

Description of an SEB
Biological products are complex and can 
vary with the batch produced, the site 

of production and multiple other fac-
tors, some intangible. As a consequence, 
the safety and effi cacy parameters of a 
 biological product may vary from batch to 
batch. At the same time, it is assumed that 
the pharmacodynamic (PD) effect of the 
biological stays consistent [3, 5-7].

SEBs are similar (or highly similar) to 
biological products already authorized 
for market or, in most instances, already 
marketed. The product to which an SEB is 
compared is called a reference biological 
product or drug (RBP or RBD). The quality 
attributes are comparable or highly similar 
and the PD action(s) of the  product remain 
consistent with those of the product to 
which it is compared [5-8]

In general, a generic drug is compared 
with the fi rst product of a class. SEBs may 
be compared to one of several original 
products in the class; SEBs cannot be used 
as reference products for new SEBs.

SEBs have some additional distinctive 
characteristics compared with generic 
drug products:

The principles under which they are 1. 
authorized apply to products that are 
well-characterized biologicals [5, 9-12]. 
Many, but not all, are monoclonal anti-
bodies. Some complex substances, 
such as heparin and low molecular 
weight heparins are also regulated as 
biologicals in several jurisdictions, so 
their ‘copies’ are regulated as SEBs in 
Canada.
The reference product does not neces-2. 
sarily have to be Canadian, but must 
be supported by a well-founded sci-
entifi c rationale and, when necessary, 
by bridging studies. Either one or both 
may be necessary, depending on the 
circumstances. In all cases, the support-
ing information must be acceptable to 
the regulator [5, 8].
At least one clinical trial is required 3. 
to demonstrate that there are no clini-
cally relevant or meaningful differences 
between the reference product and its 
SEB.
In most instances, a single clinical trial may 4. 
not cover all indications and uses of the 
product to which the SEB is compared.
The labelling of an SEB is unique for 5. 
each product: the label captures class 
properties and is supplemented with 

Introduction
Biosimilars (known as subsequent entry 
biologics [SEBs] in Canada) present new 
challenges in the regulation of biotherapeu-
tic products. New and unexpected situa-
tions are encountered with some frequency, 
necessitating novel modes of problem solv-
ing. Here, we explain some of the principles 
used in decision making around SEBs. In 
this context, it is critical to discuss both inter-
changeability and extrapolation of indica-
tions as these are the two most controversial 
elements in decision making in this area. We 
also explain the approach taken by Canada, 
with some unique features related to extrap-
olating indications and clinical uses.

The advent of biosimilars followed the expi-
ration of the patents for biological drugs. 
Interest had started to grow in the manu-
facturing of ‘copies’ of the active medici-
nal ingredients of some biologicals, as well 
copies of their fi nal dosage forms. This new 
category of biological drug was named sub-
sequent entry biologicals (SEBs) in Canada, 
and known in other countries as  biosimilars. 
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the characterization of the properties of 
each product. This is usually based on 
the scope and extent of the information 
generated during the development of 
each SEB [5].
There is no declaration of bioequiva-6. 
lence, nor any statement related to the 
interchangeability or substitutability of 
a biosimilar in relation to the RBP. Such 
matters fall under the jurisdiction of the 
Health Care System, which is under the 
responsibility of each of the provinces 
in Canada [13].

Science in support of SEBs
The premise underlying the develop-
ment of SEBs is that they are biological 
 products that enter the market subsequent 
to an existing biological and are highly 
similar (biosimilar) to a comparator. As 
such, information in the public domain 
may be used to shorten the development 
period for that drug/drug product, thereby 
reducing development costs. In Canada, 
SEB products fall under the same provi-
sions as new drugs: Division 8 of the 
Drug Regulations [5]. It must be demon-
strated that the active medicinal ingredient 
of the SEB is similar, from the chemistry 
and manufacturing perspective, to the 
reference product, and the fi nal dosage 
form is equivalent to that of the reference 
 product. As a result, no SEB can be autho-
rized for  market with bioequivalence as 
the sole study type. However the SEB can, 
and usually is, developed via a shortened 
clinical development pathway. This has 
still some advantages as far as costs are 
concerned.

Before developing an SEB, sponsors 
would do well to understand clearly, and 
be able to implement appropriately, the 
concepts of similarity.

Differences between pharmaceuticals 
and biologicals
There are many differences between phar-
maceuticals and biologicals, varying from 
their method of manufacture/synthesis to 
their pharmacokinetic properties, their 
routes of administration and the manner 
in which their safety and effi cacy are mea-
sured. A summary of these differences is 
provided in Table 1.

The differences outlined in Table 1 explain 
why decision making regarding SEBs is so 
complex. In fact, many of these charac-
teristics – of pharmaceuticals versus bio-
logicals – appear diametrically opposed. 

Experience in Canada has shown that 
sponsors/manufacturers of biosimilars use 
the unique features of each  biological 
drug product in an unexpected way when 
choosing their RBP. There are examples 
where a concentration that is not mar-
keted and has never been authorized in 
Canada is being used with the argument 
that the concentration does not matter. 
This is unwise because biologicals are 
commonly administered by the subcuta-
neous route, and practical experience has 
shown that the kinetic profi le of a bio-
logical administered by the subcutaneous 
route is concentration- dependent. In other 
instances, subtle changes to a molecule 
have been introduced so as not to breach 
intellectual property laws; however, those 
changes can infl uence the therapeutic and 
immunological properties of a biological 
agent in manners that are unforeseen.

Regulatory pathway for SEBs
In general, there is an acceptance by regu-
latory agencies that SEBs cannot be iden-
tical copies of innovator products. The 

differences between a  pharmaceutical and 
a biological require specifi c  regulatory 
approaches, tailored to the concept of 
similarity. Most countries have created 
regulations specifi c to biosimilars. These 
regulations have taken various approaches 
with concepts ranging from approxima-
tions to the generics pathway, to hybrids 
between the pathways for pharmaceuti-
cals and biologicals and, as in the case 
of  Canada, a practical approach that takes 
into consideration the unique properties 
of biologicals. These properties are also 
applied in a fl exible way, based on the 
science and its evolution. Regulatory and 
legal considerations are also brought in 
the equation when deciding on a particu-
lar product.

In Canada, SEBs fall under the same provi-
sions as those of new drugs. The difference 
between an SEB and a new drug is that an 
SEB is developed by comparison with a 
reference product of  similar  structure and 
mechanism of action previously  authorized 
and marketed in Canada.

Table 1: Differences between pharmaceuticals and biologicals

Category Pharmaceuticals Biologicals

Method of synthesis Chemical Living organisms or cells

Structure Usually fully known Complex, frequently 
 partially unknown

Susceptibility to contamina-
tion during manufacturing

Low High 

Sensitivity to physical 
 factors, e.g. heat, light

Low High

Manufacturing methods Relatively simple, 
synthetic

Complex, recombinant 
methods

Molecular weight (MW) Small Large

Species for non-clinical 
studies

Independent Specifi c

Immunogenicity Non-antigenic (generally) Antigenic (MW > 10k Da)

ADME (absorption, distribution, metabolism, and excretion)

 absorption More rapid Slower (subcutaneous 
[SC]; intramuscular [IM])

 distribution High Low/limited

 metabolism Metabolized to active and 
non-active metabolites 

Catabolism to amino acids 
similar to endogenous ones

 disposition Often target-mediated Rarely target-mediated

Pharmacokinetic profi le Non-linear (often) Linear (frequently)

Half-life Short or shorter; variable Long

Safety Toxicity (variable 
mechanisms) 

Exaggerated pharmacology
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In order to understand the pathway  chosen 
in Canada, there needs to be a comparison 
between SEBs and generics, see Table 2.

Table 2 outlines the differences between 
generic drug products and SEBs, and 
explains some of the concerns regarding 
automatic substitution or interchange-
ability between two biological products. 
Concerns surround the correlates of qual-
ity, safety, immunogenicity, clinical and 
post-market traceability of biosimilars. It 
must be emphasized that two biologicals 
cannot be exactly the same. That is, the 
demonstration that two drug products are 
identical, which is the a priori requirement 
for a drug product to be a generic copy of 
another, cannot be proven for biological 
drugs. The US Food and Drug Administra-
tion (FDA), however, could declare some 
biosimilars as substitutable or interchange-
able based on their fi ngerprint characteris-
tics: in those instances no clinical studies 
would be required.

The approaches taken by different jurisdic-
tions are documented in their  respective 
guidelines dealing with biosimilars. In 
addition, the WHO has published a guid-
ance document on biosimilars where the 

approach taken is very similar to that 
taken by Canada [14].

Current situation in Canada
The meaning of substitutability and inter-
changeability may be defi ned in various 
ways. Although an SEB may be used instead 
of the reference biological, exchanging 
a reference product  during a therapeutic 
course and switching between that refer-
ence and its SEB raises many concerns and 
could put the patient at risk. Substitution 
and interchangeability must be thought 
about carefully, for the following reasons:

Two biological products cannot be 1. 
exactly the same: minor differences in 
the production method for each SEB 
can lead to clinically meaningful differ-
ences in activity and side effect profi le 
which do not become apparent until the 
product is in widespread use [5, 9-12].
The complexity and impurity profi le 2. 
of an SEB means that automatic inter-
changeability of SEBs, or even of origi-
nator biologicals, has a real potential for 
different, and sometimes unexpected, 
clinical consequences [5, 11]. The exam-
ple most often used is the case of PRCA 
(pure red blood cell aplasia) with eryth-
ropoietins (EPOs), where a particular 

EPO formulation induced an immune 
response in patients leading to PRCA. 
While there were two EPOs marketed 
in Canada, this adverse event became 
important for only one of the products. 
In time, it became clear that the differ-
ences between the two products were 
quantitative and qualitative. It was over 
a decade after EPOs were approved 
before the link was identifi ed. Similar 
situations can arise between an origin-
ator biological and its SEB/s.
The immunogenicity of SEBs cannot be 3. 
fully predicted using preclinical/clinical 
studies as the process is abbreviated and 
the number of patients/subjects in clini-
cal studies is relatively limited. Repeated 
switches between an SEB and an origi-
nator product may increase immunoge-
nicity, with potentially negative effects.
Not all indications of the reference product 4. 
are, necessarily, authorized for the SEB.
Post-market traceability for each biolog-5. 
ical is necessary or needed for analysing 
the cause when an adverse drug reac-
tion occurs.
In Canada, the regulator does not declare 6. 
interchangeability, neither for generics 
nor for SEBs; interchangeability remains 
a provincial decision. In a letter to 
 Provincial/Territorial Drug Plans [13] con-
cerning the Health Canada guidance on 
the  market authorisation of SEBs, Health 
 Canada stated that: ‘… SEBs are not 
generic biologic[al]s and authorization of 
an SEB is not a declaration of pharmaceu-
tical or therapeutic equivalence to the ref-
erence biologic[al] drug; and … as a result 
of manufacturing drifts, Health Canada … 
does not support automatic substitution 
of an SEB for its reference drug’.
The decision to treat a patient with an 7. 
originator product or an SEB is within 
the authority of a qualifi ed healthcare 
professional, in consideration and in 
the best interest of his/her patient.
Provinces defi ne interchangeability 8. 
and substitutability in different ways. 
However, interchangeability has been 
used to refer to the requirement to 
‘interchange’ a lower cost generic drug 
version, while substitutability refers to 
using one drug in place of the other.
True therapeutic interchangeability gen-9. 
erally depends on specially designed 
studies.

Differences in interchangeability and sub-
stitutability between the European Medi-
cines Agency, US FDA and Health Canada 
are outlined in Table 3. Under US  legislation, 

Table 2: Differences between subsequent entry biologics (SEBs) and generics

SEBs Generics

Regulatory pathway New drug submission (NDS) Abbreviated new drug 
submission (ANDS)

Drug substance Similar to reference product Identical to reference 
product

Comparative non-clinical Required Not required

Comparative PK/PD Similar PK/PD profi le PK equivalence ( formal 
declaration of bioequiva-
lence)

Comparative clinical trials At least one in a sensitive 
population and using a 
sensitive endpoint

Not required, unless the 
generic drug product has a 
narrow therapeutic index

Effi cacy/safety No meaningful (clinical) 
difference 

Therapeutic equivalence 

Indication extrapolation Based on a set of practical 
principles: hence case by case 
(clinical trials for more than 
one use may be needed or 
required)

All indications of compara-
tor are claimed
Products are declared 
bioequivalent

Interchangeability Generally no: Health Canada 
does not advise this as part 
of regulatory decision 
making

Automatic, depending on 
the legislation covering 
the healthcare system

PK/PD: pharmacokinetic/pharmacodynamic.
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interchangeable or interchangeability means 
that a biological product is biosimilar to the 
reference product and there is an expec-
tation that the two products will produce 
the same clinical result in any given patient. 
When a given biological product is admin-
istered more than once to an individual, 
the risk of alternating or switching between 
the biosimilar and its reference product (in 
terms of safety or effi cacy) is no greater 
than the risk of using the reference product 
without such alternation or switch. This, it 
can be noted, is a very high bar.

In the US, some states are moving, or 
proposing to move, to a vote on amend-
ments to their generic-equivalent laws to 
include guidance on biosimilars. These 
amendments propose to establish that 
pharmacies can only substitute if the FDA 
licenses a biosimilar as interchangeable, 
and only then if the physician does not 
specify: ‘brand medically necessary’.

Extrapolation of indications and uses
The extrapolation of indications, based on 
a limited number of studies, is an impor-
tant factor to discuss because most savings 
in the development of SEBs can be made 
by extrapolating several of the indications 
of the comparator.

While the indication of SEBs in Canada 
must be the same as those of the refer-
ence  product, some jurisdictions, such as 
EMA, have considered the extrapolation of 
uses to all those approved for a class of 
products.

Limitation of extrapolations
Since pharmacokinetic/pharmacodynamic 
(PK/PD) factors may differ between indi-
cations and uses for any given  biological 
 therapeutic, extrapolation must be consid-
ered very carefully and should be based 
on a set of principles so as to ensure 
that the extrapolation is carried out in a 

 consistent manner for all SEBs using the 
same principles for all.

Principles used in Canada for the 
extrapolation of indications for SEBs

Similarity must be demonstrated by com-1. 
prehensive comparative characterization 
of the two products: this is similar to one 
of the principles used when considering 
whether a product is really an SEB.
Even when two products are generally 2. 
comparable, minor, usually unimportant 
differences between two active ingredi-
ents may have an impact on mechanism/s 
of action, so extrapolation is precluded.
Differences in mechanisms of action, 3. 
and differences in the mechanisms of 
action for each condition/use, preclude 
extrapolation.
Differences in pathophysiological mech-4. 
anism/s of the disease/s (indications and 
uses) preclude extrapolation.
Differences in clinical experience com-5. 
pared with the reference drug preclude 
extrapolation.
Type and design of trials using sensi-6. 
tive populations and endpoints must 
be capable of detecting changes in the 
endpoints chosen
Other considerations: including route 7. 
of administration; posology; and PK/PD 
profi les in each indication considered.

Conclusions
As noted above, an SEB is not identical 
to the reference product chosen. While 
science and scientifi c and therapeutic 
principles play a role in both interchange-
ability/substitutability and extrapolation 
of indications, each country has a unique 
approach, based on national and local 
laws and practice issues and perceptions. 
In addition to regulations that govern 
interchangeability/substitutability of SEBs 
and the extrapolation of their indica-
tions, there exist administrative processes 
that differ in every country regarding the 

substitution of a prescribed product with 
another ‘equivalent product’.

It is also recognized that local medical 
practice and standards of practice con-
tribute to the use of a drug which, in the 
case of a new drug such as an SEB, carries 
several unknowns. That is why in many, if 
not most, countries automatic substitution 
of SEBs for the reference product is not 
recommended and why Canada has taken 
a cautious approach to extrapolation of 
indications and uses.

It is hoped that with increased experience, 
some of these uncertainties and misgiv-
ings will be overcome.
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PHARMA NEWS

ECCO 2013 survey highlights lack of confi dence in 
biosimilars
Results of a survey carried out by the European Crohn’s and 
Colitis Organisation (ECCO) highlight a lack of confi dence in 
biosimilars and the need for continued education.

The results of the ECCO 2013 survey [1] were presented by 
Dr Alessandro Armuzzi, together with the EU physician 2013 
survey on naming, transparency and traceability for biosimilars 
conducted by the Alliance for Safe Biologic Medicines [2] at the 
EuropaBio (European Association for Bioindustries) roundtable 
held on 18 March 2014 in Brussels, Belgium.

The survey was carried out in order to study whether infl ammatory 
bowel disease (IBD) specialists were aware of biosimilars. The sur-
vey consisted of a 15-question anonymous web survey, for which 
ECCO members were randomly invited by email to participate.

Of the 307 ECCO members that completed the survey, most 
(69.5%) realized that monoclonal antibody biosimilars were ‘simi-
lar’ but not identical to their respective originator  biological. The 
majority of respondents (89.4%) also thought that such biosimi-
lars would be cheaper than the originator products. On the other 
hand, 62.4% of respondents thought that monoclonal antibody 
biosimilars were more complex compared to other biosimilars 
and therefore more at risk of ‘not being similar enough’.

Substitution
On the subject of pharmacist substitution of originator biologi-
cals by biosimilars, 85% of respondents were not in favour of 
automatic substitution, although 18% would support such sub-
stitution for new prescriptions.

Interchangeability
When considering interchangeability of originator biologicals and 
biosimilars, most of the respondents (63.7%) said that they would 

not switch a patient onto a biosimilar monoclonal antibody as there 
is no disease-specifi c evidence about their interchangeability.

Confi dence
When questioned as to whether they were confi dent about prescrib-
ing biosimilars, less than half (39%) of respondents felt confi dent. 
The majority (61%) of respondents were either not confi dent (32.7%) 
or only a little confi dent (28.3%) about prescribing biosimilars.

Dr Armuzzi concluded that IBD specialists are generally informed 
about biosimilars and see them as an opportunity to reduce costs. 
However, they do not see biosimilars as interchangeable and are 
not confi dent about the use of biosimilars in clinical practice.
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