EXPANDING YOUR T0OLBOX
WITH BIOSIMILARS

New options are under investigation—and some are already headed to the retina clinic.

BY HONG-UYEN HUA, MD, AND ALEKSANDRA RACHITSKAYA, MD

iologics—Ilarge, complex molecules produced by vari-

ous biotechnologies and living cell processes—are

mainstays of pharmacologic therapy. Biosimilars are

biological products that, as the name suggests, are

structurally highly similar to their corresponding
FDA-approved reference products; there are no clinically
meaningful differences in safety and efficacy compared with
their references.! Bevacizumab (Avastin, Genentech), ranibi-
zumab (Lucentis, Genentech), aflibercept (Eylea, Regeneron),
and brolucizumab (Beovu, Novartis) serve as FDA-approved
anti-VEGF biologic reference products, although bevacizum-
ab is approved for nonretinal indications.

Because biosimilars are not exact formulaic copies of
biologic reference products, there is concern about immu-
nogenicity.? It is important to note that biosimilars are not
generic drugs, though both may offer more affordable treat-
ment options for patients.

Generic drugs are derived from simpler organic pharma-
cologic chemical reactions. They have the exact same active
ingredient and chemical formulation as branded drugs and
are bioequivalent (eg, acetaminophen vs Tylenol [Johnson &
Johnson]). Biosimilars are more complex, involving reverse-
engineered biologic systems and living cell lines; they may
also have minor differences in inactive products compared
with the biologic reference product (Figure).

APPROVAL AND ECONOMICS

The cost and time to develop drugs vary significantly
depending on the type.>* A biologic reference drug takes 10
to 15 years to develop, costing $1.2 to $2.5 billion. Biosimilars
take 8 to 10 years and $100 to $200 million to develop, and
generics take 3 to 5 years and $1.0 to $5.0 million to develop.

Once similar pharmacokinetics and pharmacodynamics
are established, biosimilars require fewer clinical trials than
biologic reference drugs.® After biosimilarity has been estab-
lished for a product, it may be approved for all the same
indications as the reference drug through extrapolation.? In
theory, these savings pass to the patient, and it is estimated
that biosimilars may save more than $100 billion by 2024.4

INDIA'S BIOSIMILAR EXPERIENCE
India’s experience with Razumab (biosimilar ranibizumab,
Intas Pharmaceuticals) provides important insight into the

ophthalmic biosimilar experience.
HOW IT STARTED A
Biosimilars weren't even part of the conversation
SRR  vhen Reting Today first launched. In fact, the
reference drug ranibizumab (Lucentis, Genentech)
was still under FDA review when we published our first issue in
March 2006
It wasn't until April 2015 that Retina Today even used the word
biosimilar. We reported on the first FDA approval of any biosimilar,
filgrastim-sndz (Zarxio, Sandoz) to treat patients with leukemia.?
Anti-VEGF biosimilars debuted in the magazine in 20173 The
phase 3 trial for FYB201 (Formycon and Bioea) was still enroll-
ing patients, and the now approved ranibizumab-nuna (Byooviz,
Samsung Bioepis/Biogen) wasn't even in the picture yet.
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Compounding pharmacies are rare in India; furthermore,
insurance companies do not always reimburse for anti-VEGF
therapy. Thus arose an unmet need for affordable anti-VEGF
agents, and researchers in India quickly found themselves

on the frontier of biosimilar development. In 2015, the

Drug Controller General of India approved Razumab. The
RE-ENACT Razumab study was a 12-week retrospective, non-
comparative, multicenter study of pooled patients with wet
AMD, diabetic macular edema, and retinal vein occlusion.
The data showed overall improvements in BCVA and central

macular thickness.?

Razumab became the world’s first biosimilar for ranibi-

zumab, and it was rapidly adopted in India. A survey

by Sheth et al showed that use of Razumab by vitreoretinal
specialists in India grew from 41% in 2018 to 56% in 2020.°
Since then, several biosimilars of bevacizumab have been
approved in India, such as Zybev (Zydus Cadila) and Bevatas
(Intas Pharmaceuticals), although retina specialists in India

have been slower to adopt these.®

Razumab’s rapid adoption in India has not been without
controversy. Clusters of sterile endophthalmitis were report-
ed in patients treated with early batches of the drug in 2015
as well as in 2017 and 2019; these reports may have contrib-

uted to adoption hesitancy.®”

BIOSIMILARS IN THE UNITED STATES

Ranibizumab-nuna (Byooviz, Samsung Bioepis/Biogen) is
the United States’ first FDA-approved ophthalmic biosimilar.
Woo et al conducted a phase 3 randomized controlled trial
with wet AMD patients that showed equivalent BCVA, cen-
tral subfield thickness improvements, and low immunogenic-
ity in the biosimilar group compared with the ranibizumab
group.® These results suggest that ranibizumab-nuna is a
viable and safe alternative biosimilar treatment for the bio-

logic reference drug ranibizumab.

However, the cost of the drug remains to be seen, as nei-
ther Samsung nor Biogen has commented on its potential

pricing strategy. Notably, ranibizumab-nuna will not be

brought to the US market until June 2022, due to a licensing

agreement with Genentech.’?

The buzz surrounding biosimilars continues to build in
the United States, propelled in part by two bills signed into
law on April 23, 2021: The Ensuring Innovation Act and the
Advancing Education on Biosimilars Act." The goal of these
two bills is to educate health care professionals about bio-
similars and promote generic and biosimilar competition.

Numerous ophthalmic biosimilars are in the pipeline and

are discussed in this article (Table).

Ranibizumab

Another biosimilar on the horizon for this reference
agent is FYB201 (Formycon and Bioeq). The phase 3
COLUMBUS-AMD trial met its primary endpoint and
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Figure. Biosimilars are reverse-engineered and may have minor differences compared with
the biologic reference product.

showed no significant difference in BCVA improvement
or adverse events between FYB201 and ranibizumab
for the treatment of wet AMD."" Formycon and Bioeq
announced submission of a biologics license application
(BLA) for FYB201 on August 5, 2021. If it's approved, Coherus
BioSciences will exclusively distribute FYB201 in the United
States, starting as early as 2022.1

The ranibizumab biosimilar Xlucane (Stada Arzneimittel
and Xbrane Biopharma) recently met the primary endpoint
of equivalent improvement in BCVA after 8 weeks of treat-
ment of wet AMD in the multicenter phase 3 XPLORE trial;
adverse events and immunogenicity were similar between
the two treatment groups.' Xbrane plans to submit a BLA in
the second half of 2021, according to the company.”

PF582 (Pfenex) is another ranibizumab biosimilar under
investigation, although development has been on hiatus.™

Aflibercept

Formycon and Bioeq are sponsoring the phase 3
MAGELLAN-AMD trial for aflibercept biosimilar FYB203 and
are expecting to introduce the product to the US market in
2024."> MYL1710 (Momenta Pharmaceuticals and Mylan)
is being studied in a phase 3 randomized controlled trial for
diabetic macular edema treatment.

Other potential aflibercept biosimilars under investiga-
tion include ALT-L9 (Alteogen), ABP 938 (Amgen), SB15
(Samsung Bioepis/Biogen), CT-P42 (Celltrion), SOK583A1
(Sandoz), and SCD411 (Sam Chun Dang Pharm).'¢-!

Bevacizumab

Given the cost-effectiveness, safety, availability, and popu-
larity of off-label bevacizumab, the demand for a biosimilar
in the United States may be limited. Nevertheless, at least




TABLE. OPHTHALMIC ANTI-VEGF BIOSIMILARS

IN THE PIPELINE
Biosimilar Reference Clinical Trial Developer(s)
Biologic Phase
FYB201 Ranibizumab | Phase 3 complete | Formycon and
BLA submitted Bioeq
Xlucane Ranibizumab | Phase 3 Stada
complete Arzneimittel
and Xbrane
Biopharma
PF582 Ranibizumab | Phase 1/2 Pfenex
FYB203 Aflibercept | Phase 3 Formycon and
Bioeq
MYL1710 Aflibercept | Phase 3 Momenta
Pharmaceuticals
and Mylan
ABP 938 Aflibercept | Phase 3 Amgen
SCD411 Aflibercept | Phase 3 Sam Chun Dang
CT-P42 Aflibercept | Phase 3 Celltrion
SOK583A1 Aflibercept | Phase 3 Sandoz
ALT-L9 Aflibercept | Phase 1 Alteogen
Bevacizumab-vikg Bevacizumab | Phase 3 QOutlook
(ONS-5010/Lytenava) Therapeutics

Abbreviations: BLA, biologics license application.

one is in the works. Bevacizumab-vikg (Lytenava/ONS-5010,
Outlook Therapeutics) is an ophthalmic preparation of beva-
cizumab designed to address the potential complications of
off-label use of repackaged bevacizumab. Bevacizumab-vikg
showed a favorable safety profile similar to that of bevaci-
zumab in the NORSE THREE phase 3 trial, and the company
plans to file a BLA in the first quarter of 2022.22

Importantly, the AAO recently denounced the push by
insurance companies for the off-label use of nonophthalmic
bevacizumab biosimilars bevacizumab-bvzr (Zirabev, Pfizer)
and bevacizumab-awwb (Mvasi, Amgen).?® These biosimilars,
approved for intravenous therapy for oncologic indications,
have never been tested in the eye.

FUTURE DIRECTIONS

The anti-VEGF biosimilar pipeline is booming, and many
promising cost-effective alternatives are working their way
through trials. Immunogenicity remains a concern, although
current data from phase 3 clinical trials showed similar
safety profiles to biologic reference drugs. It is critical that
ophthalmic and retina providers educate themselves on the
differences between biologics, biosimilars, and generics.

THE RETINA PIPELINE <«

Given the favorable safety profile and widespread
availability of current biologic reference anti-VEGF agents in
the United States, the future adoption of biosimilars remains
to be seen. Retina specialists will have to consider many fac-
tors, including immunogenic and overall safety profile, avail-
ability, cost, and effectiveness. m
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