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Editorial

From Biologics to Biosimilars and 
Biobetters – Democratization of 
High‑end Therapeutics
“Would you tell me, please, which way I ought to go from 
here?” ‑ Alice; “That depends a good deal on where you want to get 
to.” ‑ The Cheshire Cat 

‑Lewis Carroll, Alice’s Adventures in Wonderland and 
Through the Looking‑Glass

Recent advances in medicine have centered around the 
development of biologic and targeted therapies. While these 
expensive biopharmaceuticals help optimize the outcome, there 
is resultant increased spending on healthcare and widening of 
health inequality. Can this chasm be bridged?

Biologics, Biosimilars, Biomimics, and Biobetters
Biologics are medicines, active drug substance of which is 
made by or derived from a living organism, using processes 
such as recombinant DNA technology with controlled gene 
expression.[1‑3] They have become part of the standard of care 
in several cancers, hematological, cardiovascular, autoimmune, 
retinal diseases, and specific rare genetic conditions.[1,4] Biologics 
are driven by years of dedicated research and innovation. 
They are relatively unstable large molecule proteins, involving 
complex manufacturing processes, with a specific and narrow 
spectrum of indications for use in relatively rare and often 
orphan diseases [Fig. 1]. Being invariably patented and 
expensive, these life‑saving treatment modalities are often out 
of reach of patients in large parts of the developing world and 
add significantly to the cost of healthcare in developed countries 
that practice socialized medicine. In the United States (US), for 
example, 36% of overall drug expenditure is on biologics.[5]

A biosimilar is a “biological product highly similar to the 
approved innovator product, with no clinically meaningful 
differences in safety, purity, and potency”.[1‑3] Also known 
synonymously as follow‑on biologics, biogenerics, similar 
biologics, similar biotherapeutic products, and generic biologics, 
biosimilars offer relatively less expensive, widely available, and 
affordable treatment options, and overall, improve access to 
care.[1‑3] Biosimilars are made frugally in half the time and at 
about a tenth of the cost of the innovator biologic.[6] Approval is 
based on demonstration of analytical proof of biosimilarity, an 
animal study on toxicity, and a brief clinical study, and not on 

independently establishing the safety and efficacy of the proposed 
product [Fig. 1].[7,8] The process of development of a biosimilar 
essentially bypasses the discovery stage (as the therapeutic target 
is already known), phase II study (as the dosage, efficacy, and side 
effects are similar to the innovator product), and extensive clinical 
trials [Supplementary Fig. 1.].[1‑3,7,8] Thus, the cost of the biosimilar 
can be driven down substantially in a market that is already 
well‑primed to use the innovator product, with a good potential 
for a market share and profit. However, the pricing currently is 
only 20‑40% lower than that of the innovator product.[9] There 
seems to be a scope to lower the price of biosimilars from the 
current level. Public policies should adequately address this 
aspect. Patient access to biologic treatments has grown as much 
as 100% following the availability of biosimilars.[10]

Biomimics are unregulated, non‑comparable biologics, 
which, fortunately, have withered away. “Authorized” biologics/
biosimilars are cheaper versions of innovator products produced 
by innovator companies themselves to increase patient access 
and compete with biosimilars by their competitors while 
continuing to manufacture and maintain the pricing on the 
approved innovator product in its niche.[11]

Biobetters or me‑betters are new highly differentiated and 
potent biosuperiors based on an existing approved biologic, 
delivered out of better scientific research and antibody 
technologies to create an enhanced therapeutically beneficial 
mechanism of action, or potency improvement, increased bio‑
availability, longer half‑life, better safety and immunogenicity, 
and better and broader efficacy.[12] The scope of biobetters is 
essentially to treat refractory or relapsed patients or those who 
have inconvenient dosing systems or safety concerns.[12]

The Emergence of Biosimilars
The European Union (EU) adapted a framework for biosimilars in 
2004, which paved the way to the approval of the first biosimilar 
human recombinant growth hormone, Omnitrope (somatropin, 
Sandoz, Holzkirchen, Germany) by the European Medicines 
Agency (EMA) in 2006.[13] Biologics Price Competition and 
Innovation Act, part of the Affordable Care Act of 2010, 
created a US biosimilars pathway. The US Food and Drug 
Administration (FDA) approved Zarxio (filgrastim; Sandoz, 
Holzkirchen, Germany) in 2015.[14] The number of biosimilar 
approvals has touched 58 by EMA and 29 by FDA by January 2021, 
clearly showing a rising trend.[13,14] The World Health Organization 
has developed a general framework for the standardization and 
evaluation of “similar biotherapeutic products”.[1‑3]

India – The Quiet Leader
Quietly and steadily, India has led the world in the approval 
and clinical use of “similar biologics”, the nomenclature that 
it uses for biosimilars. Beginning with the approval of the first 
known biosimilar ‑ hepatitis‑B vaccine in 2000, when no specific 
approval frameworks existed, India now has a clear policy, 
processes, and approval standards for biosimilars and has close 
to 100 approved products.[15,16] India has developed an active 
biosimilar development ecosystem with 201 products by 52 
Indian manufacturers currently in the pipeline.[16] The Associated 
Chambers of Commerce of India has projected that the global 
market for biosimilars will have reached $240 billion by 2030, 
with the Indian market contributing to about $35 billion.[17]

Biosimilars in Ophthalmology
India was also the first‑mover in biosimilars in ophthalmology, with 
the approval of Razumab (Intas Pharmaceuticals, Ahmedabad, 
India), the world’s first biosimilar to ranibizumab (Genentech, 

Figure 1: Innovator, biosimilar, biosuperior and novel medicine – the 
difference (adapted from https://www.drugdiscoverytrends.com/next-
generation-of-biosimilars-and-biobetters-challenges-and-opportunities)
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San Francisco, CA, USA) in 2015, followed by several 
biosimilars to bevacizumab (F. Hoffmann La‑Roche AG, Basel, 
Switzerland) [Table 1].[16,18] There are several other Indian 
biosimilars to ranibizumab in various phases of development.[16] 
With the patent cliff impending for the blockbuster innovator 
drug aflibercept (Regeneron, Tarrytown, NY, USA), its prospective 
biosimilars are in the pipeline. Other ophthalmologically relevant 
biosimilars are shown in Table 1.[13,14,18,19]

Conclusion
Biosimilars in ophthalmology represent a unique and an earnest 
opportunity to democratize high‑end medical care and ratchet up 
access to care to those who deserve, yet decrease the burden on 
healthcare systems. While the manufacturers should concentrate 
on optimizing the safety and pricing of these game‑changers, a 
cultural and an informed cognitive transformation and trust are 
needed to change the mindset of the treating ophthalmologists 
and regulators to rapidly transition to biosimilars.
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Table 1: Biosimilars relevant to ophthalmology approved in India

Innovator Biosimilar (examples) Indications

Bevacizumab BevaciRel, Bevatas, Cizumab, Krabeva, Zybe Anti-vascular endothelial growth factor
Ranibizumab Rabumab Anti-vascular endothelial growth factor
Adalimumab Adfrar, Exemptia Non-infectious uveitis
Infliximab Infimab Non-infectious uveitis
Tissue plasminogen 
activator

MiRel Hyphema, vitreous hemorrhage, submacular 
hemorrhage, congenital cataract surgery etc

Rituximab Acellbia, Maball, MabTas, Reditux, RituxiRel Orbital inflammation, thyroid eye disease, 
lymphoma etc

Interferon alpha-2b Intalfa, Reliferon, Shanferon, Zavinex Ocular surface squamous neoplasia
Darbepoietin alpha, 
Epoietin alpha,
Erythropoietin

Actorise, Cresp, Darbatitor, Ceriton, Epofer, Epofit, Erykine, 
Epotin, Erypro, Wepox, Relipoietin, Shanpoietin, Eporec, 
Repoitin, Zyrop

Neuroprotection

Streptokinase Myokinase, Shankinase Fibrin exudate, central retinal vein occlusion
Filgrastim, 
Peg‑filgrastim 

Emgrast, Fegrast, Grafeel, Neukine, Nufil, Religrast  
Neupeg, Pegex, Peg-grafeel  

Chemotherapy-related neutropenia in ocular 
malignancies such as retinoblastoma
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Supplementary Figure 1: Stages in the process of drug development 
for biosimilar drugs as compared to innovator drugs (adapted from 
Agbogbo FK, Ecker DM, Farrand A, Han K, Khouri A, Martin A, et al. 
Current perspectives on biosimilars. J Ind Microbiol Biotechnol 2019; 
46, 1297–13110


