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Biologics are any medicinal products containing
biotechnology-derived proteins as active substance [1]. It is
anticipated that within the next 5-10 years, 50% of all the
drugs in development will be biological in origin. This
increase in research and development of such molecules are
due to their efficacy in disrupting the exact pathophysiology
of the disease. Since the last decade, biologics have become
the mainstay of treatment of many retinal vascular pathol-
ogies. They have transformed the visual outcomes of such
diseases and have reduced the disease-related blindness.
Currently, the anti-VEGF molecules being administered
intravitreally are bevacizumab, ranibizumab, aflibercept
and brolucizumab. Bevacizumab is being used off label
in monthly dosing regimen, ranibizumab is the first
FDA-approved anti-VEGF molecule for ophthalmic use in
monthly dosing regimen, while aflibercept is approved by
FDA for q8w dosing. Hinderances in instituting and
maintaining biological therapy in ophthalmology are fre-
quent visit to hospitals, repeated injections and the cost of
the drug itself. The financial burden is found to be the major
cause of patient non-compliance to monthly dosing regi-
men. In order to increase the dosing interval and thus
reducing the cumulative cost of treatment, various regimens
have been tried, most successful being Pro Re Nata and treat
and extend approaches. These treatment protocols have
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though been shown to be inefficient in maintaining the
visual gains in long term follow-up when compared with
monthly dosing regimen [2]. Recently, there has been
advancement in development of newer anti-VEGF agents
which inherently increase the dosing interval from 4 weeks
to 8—12 weeks, and thus can reduce cost. But none of the
methods to reduce the financial burden is as realistic as
biosimilars [3-5].

Biosimilars are the near-identical copies of the innovator
biologic or reference product which do not have a sig-
nificant difference in terms of efficacy or safety in clinical
use [6]. These biosimilars have potential to reduce cost of
treatment up to 30% without compromising on the dosing
interval and are validated to be used in all the indications for
which the reference product is approved for administration.
The regulatory authorities have issued comprehensive
guidelines for the development and approval of biosimilars
across the globe to maintain the safety index of the mole-
cule. These guidelines mandate the biosimilars to be proven
similar to the reference product in large number of analy-
tical studies about the structure and few clinical trials
to assess the safety among the human subjects [7].
The reduced number of clinical trials, lesser investment into
the research and development of molecule due to the pre-
sence of a reference product are few factors which help to
reduce the cost of the drug. The presence of lower-cost
options is also anticipated to increase the market competi-
tion, which also will lead to reduction in cost of therapy.

Biosimilars are increasing in number. FDA has
approved 11 biosimilars till date for use in various dis-
eases. Razumab (Intas Pharmaceutical Ltd, Ahmedabad,
GJ, India) is the first, and till now the only biosimilar to
ranibizumab that has been approved for ophthalmic use
[8]. It is approved for use in India by the drug controller
general of India. The biosimilars were anticipated to be
adopted by healthcare professionals and patients for their
reduced cost. They, however, have faced resistance due to
widely popular perception of biosimilar being generic
versions of innovator molecules. That brings in a nocebo
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(negative perception) effect among the care providers and
patients. The negative perception may increase reporting
of minor adverse events such as low-grade inflammation,
which usually is overlooked in therapy involving inno-
vator molecule. Our group has evaluated the switching
of patients from ranibizumab to its biosimilar (razumab)
in different indications (Ci-DME, BRVO, CRVO and
n-AMD), and have found to maintain safety and efficacy.
Furthermore our data revealed no signs of immunogeni-
city after switching (Unpublished data under review).
Furthermore no differences were observed between size
variants and potency between original and biosimilar
ranibizumab [9]. In order to combat such nocebo
surrounding the drug and to sensitize the patients and
healthcare professionals about the potential benefits of
biosimilars while highlighting the regulatory guidelines
that govern the biosimilar development, FDA has
increasingly been issuing education materials for the same
[10]. FDA conducted a survey where healthcare profes-
sionals revealed loss of clarity on various terms that are
used to define biosimilars, switching, interchangeability
and immunogenicity. They have launched a dedicated
web portal to provide one-stop answer to all such biosi-
milar related queries [11].

Several other biosimilars for ophthalmic use are in
pipeline across the globe for development with their launch
on the horizon [6]. The development of such biosimilars are
strictly regulated by their concerned authorities, thus are
proven for their safety and efficacy [7]. These regulatory
bodies, akin to FDA should initiate outreach programmes
and create education materials to sensitize the providers and
patients. Professional societies should also take an initiative
to understand such molecules, facilitate dialogues between
their members, manufacturers and regulatory authorities to
remove the nocebo effect. Widespread adoption of biosi-
milars will reduce the healthcare cost, and thus can also help
to bring patients who currently cannot afford the treatment
into the ambit, which also will reduce the disease burden
itself. It can also help to reduce the cost for insurance
providers like NHS, who are now burdened with rising cost
of prescription drugs.
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