


Since 2016, the Eye See You program has evolved to include multiple 
advocacy campaigns focused around:

• Raising awareness about emerging vision-related policies;

• Facilitating timely access to educational resources regarding ophthalmic interventions;

• Connecting Canadians to experts and thought leaders in vision health;

• Creating opportunities for Canadians to engage in discourse surrounding vision health 
innovations.

Biosimilars in ophthalmology are on Canada’s horizon, however critical gaps in 
clinical guidelines and patient education must urgently be addressed in order 
to ensure emerging policies on biosimilars are founded upon person-
centredness, access and safety.
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• Since biosimilars first entered the Canadian market 
in 2009, uptake has been slow in comparison to 
other OECD countries, with only 18 biosimilars 
approved to date.  The Patented Medicine Prices 
Review Board (PMPRB) forecasts a potential $1.8 
billion annual health system savings with the 
emergence of more biosimilars.

• While biosimilars are a relatively recent 
phenomenon in Canada, international experiences 
(in Germany, UK, Australia and Japan) provide 
lessons about biosimilar safety, efficacy, and 
implementation policies.

• Toward enabling informed consultations and 
decision-making between older Canadians, their 
caregivers and health care professionals, this report 
explores the urgent need to build an educational 
framework.
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Opportunities for Action:

1. Older Canadians with vision loss must be 
empowered to take an active role in managing 
their health alongside a trusted and supportive 
vision health team.  

2. Across Canada there must be equitable access to 
the best quality, most appropriate and safe and 
effective treatments to slow or prevent blinding 
eye diseases.

3. Biosimilar policies must be responsive to the 
diverse and evolving needs of individuals across 
therapeutic areas to optimize health outcomes.

The critical perspective and guidance of vision health 
care providers is notably absent in the current 
discourse.  Engagement of ophthalmologists is an 
important next step towards establishing clinical 
guidelines around the appropriate use of biosimilars in 
ophthalmology which may align with the WHO 
ICOPE and IPEC frameworks.
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What are Biologics 

The European Agency for the Evaluation of Medicinal Products (EMEA) defines 
biologics as ‘any medicinal product containing biotechnology-derived proteins as 
active substance’.

EMA. Guideline on similar biological medicinal products, 2005. Available: https://www. ema. europa. eu/ en/ documents/ scientific- guideline/ guideline- similar-
biologicalmedicinal-products_ en. Pdf

Biologics are medicines that generally come from living organisms (animals and 
microorganisms, such as yeast and bacteria) 

Different from conventional medications (chemicals)

Sharma A, Reddy P, Kuppermann BD, Bandello F, Loewenstein A. Biosimilars in ophthalmology: Is there a big change on the horizon? OPTH. 2018;Volume 12:2137-
2143. doi:10.2147/OPTH.S180393



Examples

Biologics 

Ophthalmology - Ranibizumab and Aflibercept

Conventional Medications 

Ibuprofen 



Biosimilars

Sharma A, Reddy P, Kuppermann BD, Bandello F, Loewenstein A. Biosimilars in ophthalmology: Is there a big change on the horizon? OPTH. 2018;Volume 12:2137-
2143. doi:10.2147/OPTH.S180393

A biosimilar is a biologic that is highly similar (safety, purity and potency) to, and has 
no clinically meaningful differences from, another biologic that’s already approved 
by the FDA/EMA (known as the original biologic or reference product



Biosimilar Vs Generic 

Sharma A, Reddy P, Kuppermann BD, Bandello F, Loewenstein A. Biosimilars in ophthalmology: Is there a big change on the horizon? OPTH. 2018;Volume 12:2137-
2143. doi:10.2147/OPTH.S180393



Why Biosimilars ?

Reference biologic - 10–15 years (1,200–2,500 million USD)

Biosimilar - 8–10 years (100–200 million USD)

Sharma A, Kumar N, Parachuri N, Bandello F, Kuppermann BD, Loewenstein A. Biosimilars for Retinal Diseases: An Update. Am J Ophthalmol. 2020 Dec 9;224:36-42.

The launch of new biosimilars over the next decade could save consumers as 
much as $250 billion and boost access to biologic treatments for an additional 1.2 

million patients by 2025.



When can Biosimilars enter a Country for its 
use?

Sharma A, Kumar N, Kuppermann BD, Bandello F, Loewenstein A. Understanding biosimilars and its regulatory aspects across the globe: an ophthalmology 
perspective. Br J Ophthalmol. 2020 Jan;104(1):2-7.

Agency Marketing Privilege of Reference Biologics

Patent of the Drug 20 years from the date of filing with additional 4 year of data privilege.

FDA 12 years of market exclusivity from the date of approval.

EMA 10 years of market exclusivity from the date of approval.

India Biologics which are authorized in India using complete data package can be 

used as a Reference Biologic. In case the reference biologic is not authorized 

in India but is licenced and has been in wider use for more than 4 years with 

significant safety and efficacy data.

Korea No guideline on marketing privilege of reference biologics.

Table 3: Market exclusivity of biosimilars under different regulatory bodies



Biosimilars in Ophthalmology 

GaBI Journal Editor. Patent expiry dates for biologicals: 2018 update. GaBI J. 2019;8(1):24-31.
Sharma A, Reddy P, Kuppermann BD, Bandello F, Loewenstein A. Biosimilars in ophthalmology: Is there a big change on the horizon? OPTH. 2018;Volume 12:2137-2143. 
Sharma A, Kumar N, Parachuri N, Bandello F, Kuppermann BD, Loewenstein A. Biosimilars for Retinal Diseases: An Update. Am J Ophthalmol. 2020 Dec 9;224:36-42.

• Reference Ranibizumab patent expires in 2020 (USA) and 2022 (Europe) 

• Reference Aflibercept patent will expire in 2027 (USA &Europe).

• Both the innovator drugs aflibercept and ranibizumab come off patent in Japan and the
People’s Republic of China in 2022 .



Upcoming Biosimilars in Ophthalmology
(Ranibizumab) 

Name Company Stage

Razumab Intas Pharmaceuticals Ltd, 

Ahmedabad, GJ, India

DGCI (2015) Approved 

FYB 201 Formycon AG, Munich, and bioeq 

GmbH, Holzkirchen

Resubmission of BLA to USFDA ( 

2nd half of 2020), 

Phase 3 completed

Xlucane XbraneBiopharma, Sweden Phase 3 active

SB11 Samsung Bioepis/Biogen, South 

Korea and USA

Phase 3 completed

Ranizurel Reliance life sciences, India DGCI (2020) Approved

Lupin Bosmimilar Lupin Ltd, India Phase 3 active

SJP-0133 Senju Pharmaceuticals, Japan Phase 3 active

CJ-40012 CJ Healthcare, South Korea Pre-clinical trial

Sharma A, Kumar N, Parachuri N, Bandello F, Kuppermann BD, Loewenstein A. Biosimilars for Retinal Diseases: An Update. Am J Ophthalmol. 2020 Dec 9;224:36-42.



Upcoming Biosimilars in Ophthalmology
(Aflibercept) 

Name Company Stage

M710 Momenta Pharmaceuticals and Mylan NV, 

Cambridge, MA.
Phase 3 active

ALT-L9 Alteogen Inc, South Korea Phase 1 initiated

ABP-938 Amgen, USA Phase 3 active

SB 15 Samsung Bioepis/Biogen, South Korea 

and USA

Phase 3 active

FYB203 Germany’s Formycon Phase 3 active

CHS-2020 CoherusBioSciences USA Phase 3 to start in 2021

Sharma A, Kumar N, Parachuri N, Bandello F, Kuppermann BD, Loewenstein A. Biosimilars for Retinal Diseases: An Update. Am J Ophthalmol. 2020 Dec 9;224:36-42.

http://www.momentapharma.com/
http://www.mylan.com/
https://www.bigmoleculewatch.com/wp-content/uploads/2018/01/Alteogen-Inc_.pdf
http://www.formycon.com/en/


The Probable first Ophthalmic Biosimilar to be approved by FDA/EMA

-Woo SJ, Veith M, Hamouz J, et al. Efficacy and Safety of a Proposed Ranibizumab Biosimilar Product vs a Reference Ranibizumab Product for Patients With Neovascular
Age-Related Macular Degeneration: A Randomized Clinical Trial. JAMA Ophthalmol. 2021;139(1):68–76. doi:10.1001/jamaophthalmol.2020.5053

-Sharma A, Kumar N, Parachuri N, Bandello F, Kuppermann BD, Loewenstein A. Biosimilars for Retinal Diseases: An Update. Am J Ophthalmol. 2020 Dec 9;224:36-42.



Approval pathway

2005 2015

2012



Key differences between approval pathways for
innovator biologics and biosimilars



Pharmacovigilance

Similar to any other medicine 



Common Discussion Points  



Nomenclature of biosimilars

WHO came up with a unique ‘Biological Qualifier’ scheme. But consensus has not
been achieved by the key marketing authorities for adopting a nomenclature. 

While FDA has approved a random four-letter suffix scheme, 

EMA does not feel a necessity for the suffix to be



Extrapolation of indications 

• Approval for one indication leads to approval for all the other indications for which 
reference biologic is used  (eg- AMD approval leads to approval for RVO, DME)

• Avoid repetition of unnecessary trial for other indications 

• Extrapolation needs to be supported by all the scientific evidences generated in 
comparability studies (quality, non-clinical and clinical). 



Interchangeability 

EMA 

EMA does not regulate interchangeability, switching and substitution of a reference medicine 
by its biosimilar. These fall within the remit of EU Member States.

FDA
An interchangeable product is a biosimilar that  meets additional requirements outlined by the 
law that allows for the FDA to approve biosimilar and interchangeable medications.
There are currently no FDA-approved interchangeable medications.

India

No formal guidelines
Physician decides after discussion with patients 



Switching 

Switching is safe

-Switching from reference drug to biosimilar
-Switching from biosimilar to reference drug
-Switching from one biosimilar to another based 
on the same reference drug

Further clinical studies to confirm safety of switching 
are considered unnecessary



Common queries of Patients and Physicians  



Common queries of physicians  

• Why  is the clinical trial is so short and with fewer patients ( Physicians )

• Is it the same drug  (Patients)

• Is it safe ( Patients and Physicians )

• Will it be as effective as the Reference Drug ( Patients and Physicians )



Nocebo Effect



Testament from EU 

Over the last 10 years, the EU monitoring system for safety concerns has not identified 
any relevant difference in the nature, severity or frequency of adverse effects 

between biosimilars and their reference medicines. 



Impact of off label Bevacizumab

The major differentiator of Biosimilar success in developing and developed world

Bevacizumab- 50-100 USD/ Inj (Aliquots with Good Compounding Pharmacy)

Ranibizumab- 2000 USD/ Inj (Single Dose Vial)



Experience from India

Strict Pharmacovigilance is the Key in terms of Immunogenicity  



Thank you 



R. Geoff Williams, MD FRCSC Dipl ABO

Clinical Associate Professor, University of 
Calgary
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• Future Access



Why Biosimilars?

• Similar efficacy with less cost.

• Original biologics can take 10-15 years 
to develop and cost 1.2-2.5B USD to 
develop

• Biosimilars can take 8-10 years or less 
and cost much less to develop 100-200 
M USD

• Only one clinical study is required to 
compare to the biologic original to 
demonstrate equivalence and the 
biosimilar does not have to replicate 
the results in each indication (AMD 
DME RVO etc)

• Biosimilars are not as easy to produce 
as generic drugs are to their original 
drugs.

• Biosimilar makers must reverse 
engineer processes and therefore 
might come up with a different 
solution that may be less or possibly 
more effective.

• They might also be less or more safe
from a immunogenicity (inflammation) 
perspective as well



Biosimilar Approval Process

• Europe 2005

• Japan and Korea 
2009

• Canada 2010

• US and India 2012

• Global (WHO) 2009

• Razumab® (Intas Pharmaceuticals Ltd., Ahmedabad, 

India) was the first biosimilar to be approved worldwide 

starting in India

• It was approved in 2015 on the basis of a Phase 3 clinical 

trial involving 104 patients

• Contrast this to the studies requiring 2 separate clinical 

trials totaling 1200-2400 patients in registration trials for 

new biologics



1. Bennett CL, et al. Lancet. 2014;15:e594-e605. 2. GaBI Online. Biosimilars approved in South Korea. http://www.gabionline.net/Biosimilars/ General/Biosimilars-approved-in-South-Korea. Accessed 
February 16, 2015. 3. European Medicines Agency. Remsima. http://www.ema.europa.eu/ema/index.jsp?curl=pages/medicines/human/medicines/002576/ 
human_med_001682.jsp&mid=WC0b01ac058001d124. Accessed February 16, 2015. 4. Health Canada. Remsima Summary Basis of Decision. http://www.hc-sc.gc.ca/dhp-mps/prodpharma/sbd-smd/drug-
med/ sbd_smd_2014_remsima_160195-eng.php. Accessed February 16, 2015. 5. GaBI Online. Biosimilar infliximab receives approval in Japan and Turkey. 
http://www.gabionline.net/Biosimilars/News/Biosimilar-infliximab-receives-approval-in-Japan-and-Turkey. Accessed February 16, 2015. 6. Ropes & Gray. China announces final biosimilars guideline. 
http://www.ropesgray.com/news-and-insights/Insights/2015/March/China-Announces-Final-Biosimilars-Guideline.aspx. Accessed March 11, 2015.
Figure adapted from Scheinberg MA, Kay J. Nat Rev Rheumatol. 2012;8:430-436. 



• India was the first 
to approve a 
biosimilar in 
ophthalmology -
Razumab (Intas
Pharmaceuticals, 
Ahmedabad, 
India), the world’s 
first biosimilar to 
ranibizumab in 
2015

• Other biosimilars 
are in various 
phases of 
development.









Moorkens E, Vulto AG, Huys I, Dylst P, Godman B, et al. (2017) Policies for biosimilar uptake in Europe: An overview. PLOS ONE 
12(12): e0190147. https://doi.org/10.1371/journal.pone.0190147
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0190147

https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0190147


Incentives
Yes 7/15

Substitution
Yes 3.5/15



• Razumab (Intas Pharmaceuticals Ltd, 
Ahmedabad, GJ, India)

• Biosimilars of Aflibercept (Eylea) coming

Am J Ophthalmol 2021;224:36–
42.
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Patents and the USMCA (NAFTA 2.0)

• On December 10, 2019, Canada, the United States and Mexico signed the Protocol 
of Amendment to the Agreement between the United States of America, the United 
Mexican States and Canada, commonly referred to as the USMCA.

• The USMCA specifies that a Party shall provide adjustment of the term of a patent 
to compensate for Patent Office delays in issuing patents. Patent term adjustment 
may accrue if a patent issues more than five years from the date the application is 
filed, or three years after examination is requested, whichever is later.

• The United States has had such provisions in its patent laws for some 20 years, but 
patent term adjustment to compensate for Patent Office delay will be entirely new 
to Canadian patent law.

• Canada must implement its obligations under this provision within 4.5 years of the 
date the USMCA enters into force.

• Bill C-4 was introduced in the Canadian Parliament on January 29, 2020, a 
necessary step towards ratification of the USMCA.



Biosimilars Approved in Canada



• Biologics are a high-growth segment of the 
pharmaceutical market. Sales of biologic 
medicines in Canada have tripled over the 
last decade, increasing by 14.6% in the last 
year

• The first biosimilar was introduced in Canada 
in 2009. By 2018, a total of nine biologic 
medicines had one or more biosimilars 
approved for sale in Canada, offering the 
promise of lower prices and market 
competition. However, biosimilar sales only 
amounted to $146 million in 2018 or 1.9% of 
the $7.7 billion biologic market.
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Safety of Biosimilars

• Endotoxin-induced uveitis (EIU) is the sterile 
inflammation of the uveal tissue of the eye 
following an exposure to lipopolysaccharides 
of the Gram-negative bacterial cell wall. These 
endotoxins are intrinsic in origin as the 
biologics involve cell cultures to produce the 
molecule

• Immunogenicity has been reported with all 
biologics

• Immunogenicity may be related to the 
molecule as well as any toxins related to the 
manufacturing process

• Immunogenicity is also highly individual 
meaning that some patients may be more 
prone as well as some biologics have a 
different immunogenicity profile

Am J Ophthalmol 2021;224:36–42.



• Endotoxin-induced uveitis (EIU) is the 

sterile inflammation the eye following an 

exposure to lipopolysaccharides of the 

Gram-negative bacterial cell wall. 

• Endotoxins are produced in culture as the 

biologics involve cell cultures

• Sterile endophthalmitis (inflammation) has 

been reported in all anti-VEGF formulations

• Infectious endophthalmitis is still the more 

severe complication (incidence of 0.029–

0.058%)

• Biologics such as ranibizumab and 

aflibercept are produced from mammalian 

cell lines

• DARPins (Abicipar) are produced from 

bacterial cells (E. coli) and thus may have a 

higher propensity to have intrinsic 

endotoxins.

• Abicipar was withdrawn because of 

intraocular inflammation rates within the 

studies despite a new formulation that was 

tested in the MAPLE trial

• Brolucizumab has received FDA approval, 

is also produced from microbial cell



The Nocebo Effect

The placebo effect is the positive effect on a person's health 

experienced after taking a substance that should have no 

effect.

The nocebo effect is the negative perception effect on patients 

and health care providers that a substance that should have the 

same effect (ie biosimilar vs biologic) is inferior
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Brolucizumab achieved robust and consistent visual gains and a majority of patients 
maintained on a q12w dosing interval

Dugel PU, et al. AAO 2017 [Oral presentation]; Alcon Research Ltd. Data on file (Phase 3 FIR 2017). 
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Treatment Patients maintained on an exclusive q12w interval at Week 48 
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Brolucizumab 3 mg (n = 358) 52% [95% CI (46.0, 56.6)]
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HARRIER Brolucizumab 6 mg (n = 370) 52% [95% CI (46.9, 57.4)]
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Mean Change in Visual Acuity*

at Follow-up Visits
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Visual Acuity Endpoint :
Mean Change from Baseline in BCVA Score Over Time  

Sham/0.5 mg (n=130) Ranibizumab 0.3 mg (n=132) Ranibizumab 0.5 mg (n=130)

Note:  Vertical bars are ±1 standard error of the mean.
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The Global Landscape on Interchangeability of
Biosimilars

Switching is referred to when a

physician decides to exchange one 

medicine with another recognized 

to be therapeutically

equivalent.

Substitution implies replacing one 

drug for another at the pharmacy

without requiring consultation with 

the prescriber or the patient.

Generic substitution of

small molecule drugs is commonly 

used today and has been a 

significant contributor to the

fact that around 90% of 

prescriptions dispensed today in 

the US are generics



• BMJ: first published as 10.1136/bmj.l5444 on 13 January 2020. 

Downloaded from http://www.bmj.com/ on 3 March 2021

Price Regulation
Regulatory Harmonization
Clinical Guidelines
Prevent delays
Switch studies
Public education
Advocacy Campaigns





Extreme regulations to lower drug prices mean Canada will get fewer new drugs
Opinion: Severe price cuts would clearly discourage pharmaceutical manufacturers from launching new drugs in Canada

Brett Skinner and Nigel Rawson

Special to Financial Post

Brett Skinner is CEO of the Canadian Health Policy Institute (CHPI). 

Nigel Rawson is president of Eastlake Research Group and an affiliated scholar with CHPI.

February 7, 2020

• Ottawa has doubled down on the fantasy that government can 
legislate lower drug prices without causing unintended 
consequences.

• The federal government is expanding the regulatory powers of 
the Patented Medicine Prices Review Board (PMPRB).

• The PMPRB evidently believes that with new regulatory tools it 
can ascertain what the correct prices should be. The guidelines 
are more extreme than drug pricing policies in other countries. 
It is not too much of a stretch to say that the new regime 
reflects Soviet-style thinking on price controls.

• The authors applied the new regulations to a hypothetical new 
medication for a rare disorder and found that the price ceilings 
that resulted could be 45 to 84 per cent below existing levels. 
Such severe price cuts would clearly discourage pharmaceutical 
manufacturers from launching new drugs in Canada.

• The new regulations change the reference countries. The 
international benchmark is now biased because the group of 11 
countries is arbitrarily stacked with lower-priced jurisdictions. 
According to the board, higher-priced markets like the U.S. and 
Switzerland are out because they differ from Canada regarding 
price controls, GDP per capita, population and new medicines.

• According to the board, higher-priced markets like the U.S. and 
Switzerland are out because they differ from Canada regarding 
price controls, GDP per capita, population and new medicines. 
But for three of the four criteria, the U.S. and Switzerland were 
as similar to Canada as Norway, Sweden and France which are 
now in.

• Lower-priced markets experienced fewer new drug launches.

• That the new Patented Medicine Prices Review Board 
regulations will reduce the availability of new medicines in 
Canada is consistent both with the evidence and with common 
sense.



Balancing the Playing Field

What does the Government want?

What does the Payor/Insurer want?

What does the patient want?

What does the physician want?

What role does the pharmacist play?

What does the Originator Pharmaceutical Company want?

What does the Biosimilar Company want?





http://www.eyeseeyou.care/

