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What follows is a primer on biologics and biosimilars, updated to reflect a dermatological perspective. This educational piece was created in 

conjunction with CARE™ Dermatology Faculty Member Dr. Neil Shear and details the basic science, management and regulatory pathways, legal 

perspectives and recent clinical data on biosimilars. This report is also informed by various CARE™ faculties and recent biosimilar news. 

This Biosimilars Primer is written as of May 2018 and is subject to update and refinement. It is based upon a multi-disciplinary CARETM Primer 

on Biosimilars (produced Fall 2017). For more information on CARE™ visit CAREeducation.ca. To access the comprehensive primer visit:  

http://www.CAREeducation.ca/primer.
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GLOSSARY OF TERMS
Biologic/Biopharmaceutical: a therapeutic agent (usually a protein) produced by   
living cells.

Biosimilar: a biologic that is highly similar to a reference biologic drug.

Generic: an exact copy of a reference small molecule drug.

Glycosylation: a form of post translational modification whereby sugar molecules are 
appended to a protein after it has been biosynthesized.

Immunogenicity: the propensity of a biologic to be recognized as foreign by the body’s 
immune system leading to a cascade of events related to an immune response.

Post-translational modification (PTM): Enzymatic or non-enzymatic alterations to 
proteins after they have been biosynthesized.

Small molecule drug: a pharmaceutically active chemical compound with defined 
composition and molecular structure.

B I O L O G I C : 

A  T H E R A P E U T I C  A G E N T  ( U S U A L LY  A 

P R O T E I N ) ,  P R O D U C E D  B Y  L I V I N G  C E L L S

“

”

•   Biologic therapy has revolutionized the treatment of many dermatological disorders/diseases, and drastically improved patient outcomes.

•   Many biologic therapies used in dermatology have or are going off patent, and competitive molecules such as biosimilars are being introduced.

•   Biosimilars not only have implications for specialty fields, but also for the general delivery of health care in Canada.
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The advent of protein-based biologic pharmaceuticals has allowed 
Canadians access to novel therapeutic agents for a range of 
different medical conditions. These therapies are poised to comprise 
a substantial portion of our health care spending - in less than a 
decade spending on biologics has increased by over 200%.1 Given 
that biologics are inherently complex with stringent manufacturing 
and quality control requirements, drug acquisition costs for both 
private and public payers are substantially higher for biologics than 
their small molecule counterparts. Loss of biologic patent exclusivity, 
coupled with a need for cost-saving alternatives, has prompted the 
development of biosimilars.

INTRODUCTION &

APPRECIATING THE DIFFERENCES BETWEEN SMALL 
MOLECULES AND BIOLOGICS

Before the advent of biologic therapies, drugs were comprised almost 
exclusively of small molecule inhibitors. For small molecules, the 
production process always yields identical copies of the desired drug.

The final protein product may be subject to numerous post-translational 
modifications. These modifications can have several important 
implications from a clinical perspective.

SCIENTIFIC REVIEW OF BIOLOGICS
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Figure 1: Protein synthesis via a ribosome to produce a folded 
polypeptide, in this case a monoclonal antibody.

BIOLOGICS AND THEIR INHERENT COMPLEXITY 

Biologics are significantly larger than small molecule drugs. While 
small molecule drugs are pure compounds and single entities, biologics                
are inherently heterogeneous. As large proteins, they offer many 
potential sites for chemical modification following translation (e.g., 
glycosylation, oxidation). 

The production process for biologics is much more complex. A host cell 
line is typically modified to carry a piece of DNA (called a vector) that 
encodes the sequence for the protein therapeutic. Some types of host 
(producer) cell lines used in the production process include bacterial cells 
(such as Escherichia coli), flora cells like algae, duckweed or yeast, insect 
cells and mammalian (e.g. murine) cells. Through RNA transcription 
and translation, a chain of amino acids is built in the desired sequence, 
leading to formation of the biologic drug. (Figure 1).

HOW MANUFACTURING PROCESSES  
INFLUENCE BIOLOGICS 

There are a number of steps during the manufacturing process that 
can influence the make-up of the final product. Such factors include 
the choice of DNA vector and host organism, the type of bioreactor 
and media used to grow the cells in, the purification process and the 
handling of the drug post production. These variables can all affect the 
heterogeneity of the sample and contribute to batch-to-batch variation. 
Quality control processes are in place to ensure that there is not suf-
ficient variation to alter the quality, efficacy or safety of the product. 
Although some variability is normal and anticipated, it must fall within 
predefined ranges. 

How might these modifications affect the efficacy of biologic 
pharmaceuticals? The Fc domain is the tail region of an antibody that 
interacts with a cell’s surface. Glycosylation can modify the drug’s 
affinity for the cell’s Fc receptors, affecting the antibody’s efficacy.

Changes in the manufacturing  process used to produce a biologic 
that occur after the drug has been approved and is on the market, can 
contribute to drug variation. Manufacturers are required to conduct a 
comprehensive assessment of these changes and their impact on the 
final quality of the drug product.
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IMMUNOGENICITY WITH BIOLOGICS

Biologics and biosimilars are biotechnology-derived proteins and 
have the potential to be highly immunogenic. Hence, immunogenicity 
assessments are one of the most important considerations for all 
biological products.

NEUTRALIZING AND NON-NEUTRALIZING ADA’S

There are two main types of Anti-Drug Antibodies: neutralizing, and 
non-neutralizing ADAs. A neutralizing ADA will prevent the biologic 
from binding to the target site and result in a diminished clinical 
response to the biological. The non-neutralizing ADA, although allowing 
the biologics to bind to the target site, can still affect the biologics’ 
clearance, half-life, and exposure (i.e. the pharmacokinetics and 
pharmacodynamics of the molecule).

NON-MEDICAL SWITCHING

The term “switching” refers to a one-time change from a reference 
biologic drug to a biosimilar. A “non-medical switch” (NMS) occurs 
when there is no medical rationale for switching from one biologic agent 
to another, but the switch is made regardless. In the majority of cases, 
non-medical switches are made for one of the following reasons: the 
switch was mandated by the public/private payer, the patient is paying 
for their own treatment and would like a less expensive alternative, or 
the pharmacist, has the authority to make a “therapeutic switch.”

The potential impact of non-medical switches is important to consider. 
Given the highly immunogenic nature of biologics and the inability 
to produce identical copies of a reference biologic drug, unnecessary 
switches between agents could trigger an immunogenic reaction, as the 
two products (biologic and biosimilar) are not bioequivalent, but rather 
bio-similar. The challenge of immunogenicity is particularly important in 
the context of multiple switches due predominately to the current lack 
of data. Questions remain regarding the safety of multi-switch therapy, 
especially on the subject of potential efficacy loss. Ongoing clinical 
studies are attempting to determine what, if any, impact non-medical 
switches have on patient immunogenicity (see page 5 for more detail 
on NMS trials).

A patient’s immune response to a biologic can impact both the efficacy 
and safety of the drug. Immunological reactions are varied, and can 
include acute anaphylactoid or injection site reactions, as well as 
delayed reactions such as serum sickness.

Some antibodies have no clinically meaningful effect, but others are 
directed against the biologic and can neutralize its effect. In some cases, 
antibodies are not only directed against the administered biologic, but 
also against other endogenous proteins. 

Immunogenetic differences between a reference molecule and a 
biosimilar should be assessed in vivo. As such, Health Canada requires 
biosimilar manufacturers to demonstrate no clinically meaningful 
differences in immunogenicity between the biosimilar and the reference 
biologic as part of the biosimilar’s clinical development program. 

The impact of immunogenicity may be different for long-term 
chronic diseases such as Crohn’s Disease (with higher cumulative risk 
of immunogenicity over time), versus acute treatments like cancer 
chemotherapy (where immunogenicity is less of a concern due to short 
treatment course).

IMMUNOGENICITY

I M M U N O G E N I C I T Y  R E F E R S  T O 

S I T U A T I O N S  I N  W H I C H  A D M I N I S T E R E D 

B I O L O G I C S  A R E  V I E W E D  A S  F O R E I G N 

I N V A D E R S  B Y  T H E  B O D Y ,  T R I G G E R I N G 

I M M U N E  R E S P O N S E S  I N  P A T I E N T S .

”

“

How are assays developed to measure immunogenicity?

Immunogenicity tests are designed to detect ADA’s (Anti-Drug 
Antibodies), that could bring about unwanted biological or 
physiological reactions. There are several types of tests used to detect 
antibody (Ab) production including (in alphabetical order):2

In the past, enzyme linked immunosorbent assay (ELISA) methods 
were the most popular test used to detect immunogenicity. Now, in 
the U.S., the majority of immunogenic tests are conducted using ECL 
technology with bridging format and acid dissociation. This technology 
is preferred because of it’s higher assay sensitivity.3 As of April 2016, the 
FDA recommends that screening and confirmatory ADA assays achieve 
a sensitivity of at least 100 nanograms per milliliter (ng/mL), down from 
the previous standard of 250-500 (ng/mL).4 The drug’s producer is 
expected to conduct immunogenicity tests repeatedly throughout the 
production process. Step by step draft FDA guidelines as to how often, 
and what form immunogenicity testing should take at each stage of the 
drug’s development may be found at:

https://www.fda.gov/downloads/Drugs/Guidances/UCM192750.pdf

• Bioassay

• Biosensor

• Electrochemiluminescence (ECL)

• ELISA

• Gyros

• Meso Scale Discovery (MSD)

• Radioimmune precipitation (RIP)
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REGULATORY PATHWAY OF BIOSIMILARS

REGULATORY APPROACHES AND DATA REQUIREMENTS

The evaluation for biosimilars in Canada takes a case-by-case based 
approach that is tailored to the individual product.

Figure 2. Originator biologic versus biosimilar regulatory pathway.5, 6, 7, 8

HEALTH CANADA APPROVAL
• Health Canada’s approves drugs for sale in Canada – including 

biologics and biosimilars.

• Biosimilars are regulated as new drugs under the Food and Drugs 
Act and the Food and Drug Regulations. Health Canada’s Biologics 
and Genetic Therapies Directorate (BGTD) regulates biosimilars in 
conjunction with other agencies.

• Health Canada’s guidance document Information and Submission 
Requirements for Biosimilar Biologic Drugs communicates the 
regulatory framework for biosimilars.

• Biosimilar manufacturers must provide information to Health 
Canada comparing the biosimilar with the reference biologic drug. 
Similarity is demonstrated using a step-wise approach beginning 
with structural and functional studies, and continuing with human 
clinical studies.

Clinical Studies  
(safety, efficacy,  

immunogenicity)

Biosimilar Development 
Demonstrate biosimilarity to the reference product

Originator Development 
Demonstrate safety, purity and potency

Clinical Pharm 
(PK/PD)

In Vivo Studies 
(non-clinical)

In Vitro Studies 
(analytical  

characterization)

• Health Canada evaluates all the information provided to confirm that 
the biosimilar and the reference biologic drug are similar, and that 
there are no clinically meaningful differences in safety and efficacy 
between them. Once Health Canada authorizes a biosimilar for sale, 
a Notice of Compliance (NOC) and a unique Drug Identification 
Number (DIN) are issued.9

The regulatory pathway for both biologics and biosimilars is a New 
Drug Submission (NDS). There is no different pathway for biosimilars. 
The difference in submission data requirement between biologics and 
biosimilars is summarized as follows (as of 11/14/2016):

Table 1. New Drug Submission Data Requirements: 
Biologics Versus Biosimilars

BIOLOGICS BIOSIMILARS

Regulatory Pathway New Drug Submission (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 indi-
cations

In most cases, comparative 
to RBD for at least one 
indication in a representative 
indication and sensitive 
population

Clinical Trial  Design Superiority, non-infe-
riority 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

CLINICAL PROGRAM 

The clinical program includes:

• Comparative pharmacokinetic (PK) studies. 

• Comparative pharmacodynamic (PD) studies.

• A clinical efficacy trial may not always be necessary, e.g.  
where there is a validated and clinically relevant PD endpoint. 

• Safety and immunogenicity.

CONCLUSION

The developmental and regulatory pathways for biosimilars and 
biologics evidently differ, but nonetheless, biosimilars have received 
approval for use in Canada. This approval is contingent on the 
manufacturer’s demonstration that there is no clinically meaningful 
difference between the reference biologic and the approved biosimilar.5
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OVERVIEW OF RECENT CLINICAL DATA

Many of the biologic therapies used in dermatology have, or are going off patent. 
Competitive molecules such as biosimilars are now being introduced, with a number 
of therapeutic agents in the final stages of clinical trials. These results will supplement 
current data listed below. 

The clinical trial design necessary for biosimilar drugs to be approved differs from that 
required of the originator (reference biologic drug). E.g. sample size on a per disease 
basis, and methodological approach (non-inferiority).

What follows is:

•   Methodological considerations used to study non-medical switching to a biosimilar

•   Characteristics and evidence from switching trials

•   CDA Guidelines for biosimilars

•   CARETM Faculty perspective

DESIGN ASPECT WHY?

Randomized, double-bind Ensures comparison between homogeneous populations; bias reduction/control

Controlled Allows the trial to measure the impact of the single intervention that differs between study arms

Adequately powered Allows for statistically-supported inference of study outcomes to the patients represented in the study population

Multiple switching (aka “alternation”) May elicit “prime-boost” response when subject is exposed to different sets of epitopes (antigenic determinants)

Immunogenicity-related outcomes Potential pathophysiological and clinical response to “prime-boost” effect from alternation

Adequate follow-up Allows for detection of late-onset, low frequency immunogenicity (and/or adverse events) 

Individual patient-level outcomes Allows for study outcomes to apply to “any given patient”

  

CONSIDERATIONS FOR NON-MEDICAL SWITCHING STUDIES OF BIOSIMILARS/BIOLOGICS

Study type Population 
Type

Randomized 
at time of 

switch

Comparison 
group (vs 
reference 
product)

Multiple 
switch 

(alternating)

Powered 
to detect 

differences 
in efficacy

Time ≥12 
months 

post-switch 
follow-up

Patient-level 
reporting of 
outcomes

Nor-switch
(IFX, Remsima/Inflectra) Switch Study 

RA, SpA, 
PsA, UC, CD, 

PsO
      - Pooled

Nor-switch
Extension Phase

Extension 
Phase

RA, SpA, 
PsA, UC, CD, 

PsO

ABP 501 PsO
(ADA, Amerita/Amgevita/Solymbic, 
Amgen)

Approval - 
extension phase 

PsO

SB2
(IFX, Fiorabi/Remflexis, Samsung 
Bioepis)

Approval - 
extension phase

RA

GP2017
(ADA, Sandoz)

Approval - 
extension phase PsO TBD

GP2015 PsO
(ETN, Erelzi, Sandez)

Approval - 
extension phase PsO

  

Legend

Ankylosing Spondylitis AS

Axial spondyloarthritis AxSpA

Crohn’s Disease CD

Plaque Psoriasis PsO

Psoriatic Arthritis PsA

Rheumatoid Arthritis RA

Spondyloarthritis SpA

Ulcerative Colitis UC

  

CHARACTERISTICS OF CURRENT BIOSIMILAR SWITCHING RCTS/EXTENSION PHASES: INFLIXIMAB, 
ADALIMUMAB, ETANERCEPT
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Study Study type Population 
type

Results

Author Conclusions
Switch Group Comparator Group 

Glintborg B, et al
(Denmark, DANBIO) 

Prospective
RA, PSA, 
AxSpA

Median (IQR) IFX treatment duration 
6.8 (4.3-9.5) years at switch 
• No clinically meaningful 

differences in disease activity 3 
months before/after switch

• Flare rates similar before and 
after switch 

• Withdrawls: LOE 71 pts (8.9%); 
AEs 37 pts (4.6%) 

• No disease activity/flare data 
reported 

• Reasons for withdrawl not 
reported

• A nationwide switch from 
Remicade to CT-P13 had no 
negative impact on disease 
activity 

• Adjusted 1-yr CT-P13 reten-
tion rate was slightly lower 
than for historic Remicade 
cohort 

• No new safety signals 
detected for CT-P13

Relative risk of withdrawal significantly higher in CT-P13 treated pts than 
Remicade (HR 1.31, P=0.03)

Danayo P, et al
(Italy) (Psoriasis)

Observational PsO

Mean (range) IFX treatment duration 
237 (14-576) weeks 
• No changes in PASI and visual 

analog pain scale scores 

• 4/5 (80%) IFX-naive pts 
achieved PASI 75 at the end of 
the induction phase 

• Despite the low sample size 
and limited follow-up time of 
the study, the IFX biosimilar 
is an appealing treatment 
choice for plaque psoriasis 

Kim DW, et al
(Korea)

Observational  RA, AS, PsO

• PASI 50 and 75 response was 
100% and 50% in psoriasis, 
respectively 

• Pts achieving BASDAI 
20/50/70 response gradually 
increased from Week 6 to 
Week 24 or 30 in AS

• CT-P13 is efficacious and well 
tolerated in RA/AS/PsA/pso-
riasis. Efficiency and safety 
in pts treated with CT-P13 
was clinically  
consistent with past data 

• Switch group results showed 
that CT-P13 provides a 
useful alternative to other 

• Proportion of pts achieving remission was similar between naive and 
switch groups in RA and AS 

• TEAEs occurred in 41.0% of pts across all indications, 11% pts experi-
enced infection 

Giunta A, et al
Observational PsO, PsA

• 5 pts had dyslipidemia, 4 
diabetes, 14 hypertension, 3 CV 
disease, 2 depression 

• Baseline PASI was 1.5 and mean 
pain VAS was 28.4 

• PASI score was 1.2, 1.5 and 1.6 
at 24 weeks before switch, at 
switch and 24 weeks post-
switch, respectively 

• No serious AEs were reported 
and no AEs leading to d/c

• 4 pts had dyslipidemia, 2 
diabetes, 7 hypertension, 3 CV 
disease, 2 depression 

• Baseline PASI was 9 and pain 
VAS was 50 

• Results suggest switching 
from Remicade to CT-P13 
could be safe and effective 
in pts affected by plaque 
psoriasis and PsA 

Egeberg A, et al
(DERM-BIO; Denmark)

Registry Data PsO

• Mean ETN treatment duration 2089 days at switch; Mean IFX treatment 
duration 1589 days at switch 

• Pts treated for a median of 2089 days (Enbrel) and 1589 days (Remi-
cade) 

• No significant differences in risk of discontinuation between Remi-
cade and CT-P13 or Enbrel and SB4 at 2 years and 6 mos post-switch, 
respectively 

• Adjustment for sex, MTX use, and PsA did not significantly alter the 
results 

• Incidence of AEs was not higher in biosimilars than originator 

• First study to compare the 
survival between originator 
and biosimilar versions of 
Remicade and Enbrel 

• Switching from originator to 
biosimilar IFX or ETN had no 
significant impact on drug 
survival 

  

REAL WORLD EVIDENCE REPORTS ON NON-MEDICAL SWITCHES OF ANTI-TUMOR NECROSIS FACTOR TREATMENT:
RHEUMATOLOGY/PSORIASIS - MULTIPLE COHORT STUDIES OF INFLIXIMAB, ETANERCEPT
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Study Study type Population 
Type Results Author Conclusions

NOR-SWITCH  
(Remsima/Inflectra, 
Cettrion)

Switching
RA, SpA, PsA, 
UC, CD, PsO

Median IFX treatment duration 6.9 ±3.8 years at switch 
Efficacy:
• Switch to CT-P13 was not inferior to continued Remicade 

(pts with disease worsening over 52 wks - 26% in  
continuer group and 30% in switch group) 

Safety:
• Frequency of AEs was similar between groups (SAEs: 10% 

in maintenance vs 9% in switch group)
• Results were similar for immunogenicity (ADAbs: 11% in 

maintenance and 13% switch group) 

•

•

•

A switch was not inferior to continued 
treatment 
No suggestion of differences in safety 
or immunogenicty (IMG)  
The study was not powered to show 
non-inferiority in individual diseases 

NOR-SWITCH  
Extension 
(Remsima/Inflectra, 
Cettrion)

Extension 
Phase 

RA, SpA, PsA, 
UC, CD, PsO

Pts switched at Week 52 (has mean IFX treatment duration of 
6.7 ±3.6 years prior to enrollment in NOR-SWITCH)
Efficacy - Disease worsening 
• Overall: 16.8% of the maintenance group and 11.6% of 

switch group (risk difference 5.9% [95% CI: -1.1 to 12.9] 
• CD: 20.6% maintenance and 13.1% switch (risk difference 

7.9% [95% CI-5.2 to 21]) 
• UC: 15.4% maintenance and 2.9% switch (risk difference 

12.4% [95% CI-0.1 to 25]) 
Safety 
• Overall: 17 SAEs in 14 pts (7%) in maintenance group and 

9 events in 8 pts (4%) switch group - most common TEAE 
was infection (34 events in 33 pts [17%] maintenance vs 16 
events in 15 pts [8%] switch) 

• CD: 7 SAEs in 6 pts (9%) maintenance and 4 SAEs in 3 
pts (5%) switch - most frequent TEAE was infection (8 
events in 8 pts [12%] maintenance and 3 events in 3 pts 
[5%] switch) 

• UC: 0 SAEs in maintenance group and 2 in 2 pts [5%] 
switch - most frequent TEAE was infection (7 events in 6 
pts (14%) maintenance and 8 events in 8 pts [21%] switch) 

• At Week 78, 6.6% of the maintenance group (CT-P13/CT-
P13) and 5.5% of switch pts (CT-P13 to IFX) had detectable 
nAbs (in pts with trough level ≤5 mg/L) 

• Results showed efficacy, safety, and 
IMG was comparable in pts switching 
from originator to CT-P13 and pts on 
long term CT-P13 (also in IBD subset) 

• Results support switching 
• Caution recommended in generalizing 

these findings to other biologic agents 
• Further studies needed to examine 

reverse and cross-switching involving 
originator and biosimilar biologics 

ABP 501 PsO 
(ADA; Amjevita/
Amgevita/Solymbic, 
Amgen)

Approval - 
Extension 

Phase
PsO

Pts switched at Week 16
Efficacy 
• At Wk 50, PASI improvement from baseline was 87.2% 

(ABP 501 continuers), 88.1% (Humira continuers) and 
85.8% (Humira to ABP 501 switchers) 

• No significant differences in PASI 50, 75, 90 or 100 in 
any group 

Safety 
• Similar % pts experienced at least 1 TEAE 
• 48.1% and 36.7% of pts experienced an infection in the 

Humira switch group vs the Humira continuer group 
• Pts positive for binding and neutralizing ADAbs were 

similar between all groups to Wk 52
• Rate of ADAb development in binding ADAb negative pts 

through Wk 16 was similar between switch and continuer 
groups. No pts in this group develiped neutralizing ADAbs 
after transition 

• Limitation of the study is the lack of 
evaluation of maintenance response 
after 52 wks of treatment 

• Single transition from Humira to ABP 
501 has no impact on efficacy, safety 
or immunogenicity 

EVIDENCE FROM CURRENT BIOSIMILAR SWITCHING CLINICAL TRIALS/EXTENSION PHASES: 
INFLIXIMAB, ADALIMUMAB, ETANERCEPT
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Study Study type Population 
Type

Results Author Conclusions

SB2 
(Flixabi/Renflexis, 
Samsung Bioepis)

Approval - 
Extension 

Phase
RA

Pts initially switched at Week 54
Efficacy
• Pattern of disease activity improvement was highly similar 

among 3 treatment groups 
• ACR20, 50 and 70 were comparable across double-blind 

and transition period 
Safety 
• The safety profile during the transition period was 

comparable between all three groups 
• No new cases of active TB or deaths during transition 

period 
• The incidence of overall ADAbs after transition and newly 

developed ADAbs after transition was comparable in the 
three treatment groups 

• SB2 maintained comparable efficacy, 
safety, and immunogenicity up to 78 
weeks, even after switching 

• Results suggest that the clinical profile 
of SB2, when administered long-term 
or when switcher from IFX, is 
comparable with IFX 

GP2017
Approval - 
Extension 

Phase
PsO

Pts initially switched at Week 17, then Week 23 then Week 29 
• No clinically relevant differences in effiaccy or safety 

between switchers and continuers 
• Wk 52 mean PASI reduction from baseline (%): 85.01, 

84.71, 83.91 and 86.84 for Humira switchers, Humira 
continuers, GP2017 switchers and GP2017 switchers 
respectively at Wk 51 

• IGA responders: 55.1%, 59.8%, 46.5% and 58.3% for Humira 
continuers, GP2017 continuers, Humira switchers and 
GP2017 switchers respectively at Week 51 

• AEs (SAEs): 63.5% (9.5%), 66.9% (7.9%), 74.6% (3.2%), 
and 66.7% (3.2%) Humira switchers, Humira continuers, 
GP2017 switchers and GP2017 continuers, respectively 

• ADAbs: 39.3%, 45.1%, 46.7%, 35.8% Humira switchers, 
Humira continuers, GP2017 switchers and GP2017 
continuers, respectively 

• No clinically meaningful differences in 
long-term efficacy among pts in any 
group 

• Switching treatment was well 
tolerated; overall safety and 
immunogenicity profiles were similar 
between groups

• Data add to totality of evidence 
suggesting GP2017 could be used as 
a biosimilar treatment for the same 
indications for which Humira 
is approved 

GP2015
(ETN; Erelzi, Sandoz) 

Approval - 
Extension 

Phase
PsO

Pts initially switched at Week 12, then Week 18, then Week 24 
Efficacy (TP2 [Wk12 to 30]) 
• PASI 50, 75, 90 adjusted response rates and IGA 

responders were comparable for pooled switchers and 
pooled continuers 

• Mean DLQI scores were comparable at BL, Wk 12 and Wk 
30 and mean improvement was similar between pooled 
switchers and pooled continuers 

Safety (TP2):
• Similar findings for pooled continuers vs pooled switchers 

in TEAE (34.9% vs 36.7%), treatment related AEs (12.3% vs 
13.3%), SAEs and d/c due to AEs (1.0% vs 3.1%) 

• No pt in either group was positive for ADAbs 

• Similar efficacy was observed 
between continued treatment and 
switching groups 

• No clinically relevant differences were 
noted in safety or immunogenicity 

• Indicates no impact of repeated 
switches between GP2015 and ETN

CONTINUED
EVIDENCE FROM CURRENT BIOSIMILAR SWITCHING CLINICAL TRIALS/EXTENSION PHASES: 
INFLIXIMAB, ADALIMUMAB, ETANERCEPT

For an overview of the published TNF inhibitor, non-medical switching, RCT and RWE (real world evidence) studies, visit the following link:  
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6133136/figure/Fig2/. 

Source: 
Numan, S. and Faccin, F. Non-medical Switching from Originator Tumor Necrosis Factor Inhibitors to Their Biosimilars: Systematic Review of Randomized Controlled Trials and Real-

World Studies. National Center for Biotechnology Information. Advances in Therapy. 2018. Sep;35(9):1295-1332. doi: 10.1007/s12325-018-0742-9. Epub 2018 Aug 6.
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OVERVIEW OF RECENT CLINICAL DATA

CDA GUIDELINES

The CDA has also developed a position statement on biosimilars and 
innovator molecules. 

Abridged CDA Guidelines follow:

1. The interchangeability of biosimilars with the original medication should
be determined via presentation to Health Canada of new, specific and
rigorous safety and efficacy data for these new molecules.

2. These data must not be extrapolated from data used to bring the
reference biological medications to market as this information may not be
applicable to the biosimilar medication.

3. These data should be disease specific as innovator molecules have
shown differential benefit from one disease entity to another.

4. Biosimilars should have distinct names from the original molecules they
are intended to simulate.

5. Physicians must be required to give explicit instruction to the dispensing
pharmacist when biosimilar medications may be dispensed in place of the
original medication.

6. Patients must be made aware that the substitution is taking place.

7. Long term safety monitoring should be undertaken via post-marketing
registries to help detect emerging safety signals not gleaned from
initial studies.

8. While there may be a cost advantage to biosimilar medications, the
physician’s choice of medication should be made in the best interest of
the patient.

NPF position statement on biosimilars and innovator molecules can be 
found at:  
https://www.psoriasis.org/about-psoriasis/treatments/statement-on-biosimilars

The IPC is also reviewing the role biosimilars will play in the future treatment 
of dermatological disorders - more information on this matter can be found at: 
http://www.psoriasiscouncil.org/bioswg.htm.  

CARETM DERMATOLOGY PERSPECTIVE 

What is the Evidence for Switching from Reference Product to 
Biosimilar mAbs?

• There is increasing support in the medical community for switching 
from reference products to biosimilars on several indications, 
including dermatological diseases.

• Support and data is drawn from peer-reviewed journals, studies 
and presentations at major medical conferences (select studies are
listed on pages 5-7).

These studies establish that biosimilars have comparable safety and 
efficacy to that of their originator biologic, and that the risks associated 
with one time switching of therapeutic agents appears no greater for 
biosimilars than it is for biologics.

• Evidentiary support for medical switches must be balanced with 
consideration of the heterogeneous design of biosimilar trials, and 
results should be accepted with caution and a continued commitment 
to more extensive CT’s.

Further study is required to determine the full clinical effects of switching 
– specifically, how multiple switches might affect patient immunogenicity. 
This is complicated by the sheer number of biosimilars coming to 
market, and current lack of naming and pharmacovigilance. Per CARE™ 
dermatology faculty guidance on biosimilars, patients who are stable
and doing well on biologics should currently not be switched for non-
medical reasons.

For more information regarding CARE™ dermatology faculty guidance on 
biosimilars, please visit: http://www.careeducation.ca/guidingprinciples.

T H E S E  S T U D I E S  E S TA B L I S H  T H AT  B I O S I M I L A R S  H AV E 
C O M P A R A B L E  S A F E T Y  A N D  E F F I C A C Y  T O  T H AT  O F  T H E I R 

O R I G I N AT O R  B I O L O G I C .

“

”
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Figure 3. Spending on biologics in Canada, 2007 to 2015 ($ billions).1

ECONOMIC IMPLICATIONS

Despite accounting for less than 1% of all prescriptions dispensed in the 
United States, biologics nonetheless make up 28% of prescription-drug 
spending, and their numbers are projected to increase more than 20% 
per year.10 A similar trend has been observed in Canada with spending 
on biologics increasing by 200% from 2007 to 2015.1 The introduction 
of biosimilars offers the potential for price competition that help to 
make these medications more affordable. However, biosimilars must 
be introduced to the Canadian healthcare systems safely, and with user 
comprehension.

NAMING

There is currently no standardized naming convention for biosimilars 
in Canada. This systemic gap makes pharmacovigilance difficult and 
generates questions regarding the appropriate therapeutic agent  
to fill a prescription. The American FDA (Federal Drug Administration) 
recently adopted a naming system which uses a 4 letter suffix added 
to a nonproprietary name to distinguish a therapy as a biosimilar, while 
the EMA (European Medicines Agency) adopted a system which uses 
a therapy’s individual DIN (drug identification number) number for 
naming/tracking biosimilars. 

Possible Naming Conventions for Biosimilars in Canada: 

• One which resembles the US system where a 4-letter suffix is 
appended to the non-proprietary name.

• One which uses the brand name with the non-proprietary name to 
distinguish therapies.

• One which resembles the European system and uses the drug 
identification number (DIN) for prescribing/tracking.   

For the sake of prescriptions, post marketing traceability, safety 
and more, Health Canada must create a national naming system for 
biosimilar therapies.

PHARMACOVIGILANCE 

Biosimilars will need pharmacovigilance to ensure there is long-term 
safety and efficacy data. At the time of this document’s creation (Q2, 
2018) there is no standardized procedure or healthcare group (e.g. 
physicians, pharmacists, allied health etc.) for monitoring, reporting and 
managing biosimilar related AEs in Canada. Managing and reporting 
AEs as well as general pharmacovigilance are important considerations,  
but at the moment there are questions regarding what groups are 
responsible for post market reporting, and what are effective tests 
for determining biosimilar efficacy. Healthcare professionals like 
pharmacists will play an instrumental role in pharmacovigilance,  
as well as in the development of a standard biosimilar monitoring/
management procedures. The creation of a standardized, national 
naming convention for biosimilars in Canada is a prerequisite for 
effective pharmacovigilance.

IMPLICATIONS FOR THE CANADIAN 
HEALTHCARE SYSTEM

T H E  C R E AT I O N  O F  A  S TA N D A R D I Z E D , 

N AT I O N A L  N A M I N G  C O N V E N T I O N  F O R 

B I O S I M I L A R S  I N  C A N A D A  I S  A  P R E - R E Q U I S I T E 

F O R  E F F E C T I V E  P H A R M A C O V I G I L A N C E .

S U P P O R T  F O R  M E D I C A L  S W I T C H E S  M U S T 

B E  B A L A N C E D  W I T H  C O N S I D E R AT I O N 

F O R  T H E  H E T E R O G E N E O U S  D E S I G N  O F        

B I O S I M I L A R  T R I A L S .

“

“

”

”
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THE ROLE OF PATIENTS

Therapeutic decisions (such as non-medical switching) should be made collectively between a patient and their treating specialist after an informed 
discussion. Patient decisions can be influenced by a number of factors including economic considerations, efficacy, accessibility, QoL and even family 
history/genetics. The role of patients in treatment making decisions further validates the importance of biosimilar education for both physicians and 
patients alike in Canada.        

At several Canadian stakeholder meetings, representatives of patient groups have expressed concern about switching, and the majority of patients 
would like to know exactly what drug they are getting and what drug they could potentially be switched to.  Currently, there are knowledge gaps 
in the efficacy and potential costs savings of switching a patient from an originator to a biosimilar (or several biosimilars) and then switching them 
back to the originator molecule.  The number of switches that can be safely administered to a single patient over time is also a concern of Canadian 
dermatologists.   

There has been a shift in certain Canadian patient support programs to include a required switch from a biologic to a biosimilar.  One such case is the 
Green Shield Canada patient plan which is implementing a new biosimilar transition program in 2018 that requires rheumatoid arthritis, ankylosing 
spondylitis and psoriatic arthritis patients to switch from an originator biologic to a biosimilar therapy.  The effectiveness of these mandated 
switches and the biosimilar integration plans that other support programs implement will be relevant to patients, physicians and other stakeholders 
as biosimilar integration continues in Canada.    
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UPCOMING

CARE EVENTS

HALIFAX, NS

VANCOUVER, BC

CALGARY, AB

BIOSIMILARS AND  
ACCESS TO INNOVATION

TM

CONGRESSES ON

CARETM invites you to share and discuss your perspectives 
on biosimilars and access to innovation at one of our 

three upcoming regional congresses.

VANCOUVER, BC
   November 8, 2018

CALGARY, AB
   November 1, 2018

HALIFAX, NS
 October 12, 2018

Please visit the CARE website to register: 
www.CAREeducation.ca/regionalcongresses2018
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