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Disclaimer

The	information	presented	here	is	in	the	public	
domain	and	contains	no	proprietary	information	

or	trade	secrets
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Highlights	of	Revised	Guidance	Document	for	Biosimilars
(Guidance	Document		Information	and	 Submission	Requirement	for	Biosimilar	 Biologic	Drugs,	14	November	2016)

v Change	in	terminology:	 	
The	term	Subsequent	entry	biologic(SEB)	 is	changed	to	biosimilar	 biologic	 drug	and	its	internationally	
accepted	abbreviation	biosimilar.

v Clarify	the	requirement	 for	the	use	of	a	non-Canadian	 reference	biologic	drug.
v Updating	the	Guidance	to	further	assist	sponsors	 in	selecting	sensitive	populations	

and	endpoints	 for	clinical	comparability	assessments.
v Further	Details	on	the	process	and	requirements	 for	“indication	authorization”
v Clarifying	 the	status	of	a	biosimilar	once	it	has	received	authorization

§ A	biosimilars	 is	a	new	drug	with	all	of	the	associated	regulatory	requirement	under	the	Food	and	Drugs	
Act	and	Regulations

§ Biosimilars	 are	not	generic	biologics.	Authorization	of	a	biosimilar	 is	not	a	declaration	of	pharmaceutical	
equivalence,	 bioequivalence	 or	clinical	equivalence	to	the	reference	biologic	 drug.

*Designation	of	a	drug	as	interchangeable	is	under	the	purview	of	the	provinces	and	
territories,	and	is	thus	outside	the	scope	of	the	Guidance	Document	for	Biosimilars
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Biosimilars Authorized in Canada
Product name Active substance Therapeutic area Authorization date

Omnitrope somatropin Growth hormone deficiency in adults 
and children

Small for gestation age (SGA)
Turner Syndrome (TS)

20 Apr 2009

08 May 2015

Remsima infliximab Ankylosing spondylitis
Psoriatic arthritis
Psoriasis
Rheumatoid arthritis

Crohn’s disease
Fistulising Crohn’s disease 
Ulcerative colitis 

15 Jan 2014

10 Jun  2016

Inflectra infliximab Ankylosing spondylitis
Psoriatic arthritis
Psoriasis
Rheumatoid arthritis

Crohn’s disease
Fistulising Crohn’s disease
Ulcerative colitis 

15 Jan 2014

10 Jun  2016

Basaglar insulin glargine Type 1 diabetes mellitus
Type 2 diabetes mellitus 

01 Sep 2015

Grastofil filgrastim Prevention/treatment of neutropenia 
in various indications

Dec 7 2015

Brenzys etanercept Rheumatoid arthritis 31 Aug 2016 4



Step-wise Approach for Similarity Evaluation

ØStep-wise sequential development program, evaluating residual 
uncertainty at each step.

Ø Case-by-case based approach tailored to individual product.

Physicochemical
characterization

Biological
activity

Non-
clinical

Clinical 
PK/PD

Clinical
trials

Comparative clinical studies
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Biologics Biosimilars
Regulatory Pathway New Drug Submission (NDS) NDS

Chemistry & Manufacturing 
(C&M) Studies

Full package Full package

Extensive comparative analytical studies 
between biosimilar and RBD

Non-Clinical Study Full data package as per ICH S6(R1) Reduced and comparative to RBD

PK/PD Study Standard PK/PD studies Comparative PK/PD profile to RBD

Clinical Efficacy Required for all indications In most cases, comparative to RBD for at least 
one indications in a representative indication 
and sensitive population

-Clinical trial design Superiority, non-inferiority or equivalence 
trial design

Equivalence trial preferred over non-inferiority 
design
Adequately sensitive to rule out clinically 
meaningful differences within predefined 
comparability margins

-Study endpoint Clinical outcomes or validated surrogates Sensitive and clinically relevant

Efficacy/Safety Establishing evidence of efficacy and 
safety/Acceptable risk and benefit profile

No meaningful difference to RBD
Safety must be assessed  in a sufficient number 
of patients treated for an acceptable period of 
time

Immunogenicity Acceptable immunogenicity profile No meaningful difference to RBD

Post market Risk management plan Risk management plan

Difference in Submission Data Requirement Between Biologics and Biosimilars



• The quality attributes are highly similar.
• Any differences in quality attributes should have 
no adverse impact upon safety or efficacy of the 
biosimilar.

• Non-clinical and clinical data previously generated 
with the reference biologic drug are relevant to the 
biosimilar.

• The degree of similarity at the quality level will 
determine the scope and the breadth of the 
required non-clinical and clinical data. 

Demonstration of Similarity



Clinical Program 

The purpose of the clinical program is to show that there are no 
clinically meaningful differences between the biosimilar and the 
reference biologic drug. 

Ø Comparative Pharmacokinetic (PK ) studies: comparative 
bioavailability 

Ø Comparative Pharmacodynamic (PD) studies: Parameters 
investigated in PD studies should be clinically relevant. 

Ø A clinical efficacy trial may not always be necessary, e.g. where 
there is a validated and clinically relevant PD endpoint. In such 
cases, a scientific justification is needed and safety as well as 
comparative immunogenicity data are still required. 

Ø Safety	and	Immunogenicity
Safety	in	sufficient	number	 of	patients	for		sufficient	length	of	time
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Design of Clinical PK Studies for Biosimilars
Ø Comparative clinical PK data are required.

Ø The comparative PK studies should be conducted in a setting that 
is reflective of the clinical situation and/or is sensitive to detect 
differences between the biosimilar and the reference.

Ø The most sensitive PK study design to detect potential differences 
is the single dose cross-over design (short half-life).

Ø The cross-over, single dose design can be limited by the 
properties of the biologics. Alternatively, parallel and/or multiple-
dose design could be considered.

Comparative Pivotal PK Studies

www.esourceresearch.org/tabid/198/Default.aspx
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Design of Clinical PK Studies for Biosimilars 
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Ø In general, the PK study can be conducted in healthy volunteers.

Ø However, healthy volunteers may not always adequately reflect the PK 
parameters of the patient population, since host factors such as 
receptor expression, receptor sub-types, pathophysiological process of 
disease and patient status can affect the disposition and clearance of 
the biosimilar.

Ø Principles of study design, statistical methods and criteria of 
acceptance for small molecules are used as a general guidance.

• AUCt (90% CI 80-125%)

• AUCi (90% CI 80-125%)

• Cmax (90% CI or ratio 80-125%)



Ø Healthy subject (homogenous and sensitive) vs. patients

Ø Single dose vs. multiple dose 

Ø Cross over vs. parallel

Ø Route of administration

Ø Monotherapy vs. concomitant therapy 

Ø The factors should be taken into consideration for PK study design:

Ø Half life of the biologics, linearity of PK parameter, endogenous levels and diurnal variation of 
the protein under study and conditions and diseases to be treated, route of administration and 
indications for which the biosimilar sponsor is applying.

Ø General principles of study design and statistical methods for comparative 
bioavailability studies should be considered.

Factors to consider for Sensitivity of PK Studies
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PD studies should be comparative in nature and combined with 
PK studies.

PD studies

PD parameters Assay/Dosing sensitivity

Should be clinically 
relevant, scientifically 
justified and relevant to the 
mechanism of action of the 
drug.

e.g., absolute neutrophil 
count for a biosimilar G-
CSF is an established
surrogate PD marker to
predict clinical outcome 
(febrile neutropenia-
infection).  

Dose in the steep part of the 
dose-response curve should be 
considered 
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Sensitive Clinical Study Population 

Ø A homogeneous population would give a 
better chance to detect potential differences 
between a biosimilar and its reference

Ø Observed clinical effects are the direct 
action by the biosimilar or the reference 
without interference of other drugs

Ø A large body of historical data is available 
for validation of study outcomes

Ø Mechanism of action is well-understood and 
representative

Ø Large effect size

The comparative clinical study should be conducted in a sufficiently 
sensitive population that is representative of the authorized indications 
to detect differences between the biosimilar and the reference.
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Sensitive Clinical Study Endpoint & Equivalence Margin

Equivalence trials are preferred over non-inferiority trials. A 
sensitive primary study endpoint should be considered to improve 
the detection of potential differences between the biosimilar and 
the reference within the sensitive population.

Ø A study endpoint different from the innovator's original study 
endpoint(s) may be used, e.g., ORR or PFS as primary 
endpoint instead of OS in oncology trials for biosimilars.

Ø The equivalence margin should be the largest difference 
that can be judged as clinically acceptable for the biosimilar 
and smaller than differences observed in superiority trials of 
the reference biologic drug.
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Most biologics induce some level of anti-drug antibodies (ADAs) and 
these ADAs may have undesirable clinical effect on pharmacokinetics, 
efficacy and/or safety, including immunogenicity.

Ø Factors that influence immunogenicity:

Immunogenicity
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Ø Immunogenicity should be compared between the biosimilar and the 
reference in at least one clinical study that enrolled a sufficient number of 
patients for a sufficient period of time in an appropriate population 
(immunocompetence, use of immunosuppressant and immunogenicity 
data from the reference biologic drug

Ø Immunogenicity assessment strategy:

Anti-Drug Antibody (ADA) Formation Is a Key 
Concern

A biosimilar should not be more immunogenic than its 
reference in terms of ADA incidence or ADA concentration
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Screening	Assays
•Quickly	 assess	 all	
binding	
antibodies	with	a	
sensitive	 assay

Confirmatory	
Assays
•Eliminate	false	
positives	 due	to	
non-specific	
binding

Neutralizing	
Assays
•Discriminate	
neutralizing/non
-neutralizing	
ADAs

PK/Clinical	 Impact	
Assessment



Consideration for Granting Therapeutic Indications authorized to a 
reference biologic drug

Physicochemical
characterization

Biological 
activity/Mechanism 
of action

Non-clinical studies

PK/PD Profile Clinical Trial, Route 
of Admin & Dosage 
Range    

Monotherapy & 
Combination Therapy

Biosimilars can receive all indications held by the reference based on 
the totality of evidence obtained from all comparative analyses.

17

Physicochemical
characterization



Conclusions

Ø A biosimilar has to demonstrate that its structure and function(s) 
are (highly) similar to the reference biologic product.

Ø Clinical studies should be conducted in a sufficiently sensitive 
population that is representative of the authorized therapeutic 
indications and should use a sensitive clinical endpoint to 
demonstrate that residual uncertainty from quality assessment 
does not cause clinically meaningful differences in efficacy, safety 
and/or immunogenicity.

Ø Immunogenicity is a key concern in the context of biosimilar 
development, and its clinical relevance and potential risk should be 
thoroughly assessed.

Ø Therapeutic indications held by the reference product can be 
granted to its biosimilars when appropriate data and rationales are 
provided based on the totality of evidence.
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