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Introduction

Antivascular endothelial growth factor (anti-VEGF) therapy
has revolutionized the management of retinal vascular diseases.
However, the cost of this therapy resulting from the long-term,
repeated need for intravitreal injections in the majority of cases
is seen as a burden on patients and healthcare systems.

After the expiration of exclusivity of innovator ranibizumab
(Lucentis, Genentech), a biosimilar, ranibizumab-nuna (Byooviz,
Samsung Bioepis), received approval from the US Food and
Drug Administration (FDA) and the European Medicines
Agency (EMA) in September 2021." A second ranibizumab
biosimilar, ranibizumab-eqrn (Cimerli, Coherus Biosciences),
received FDA approval in August 2022. It was approved by the
UK regulatory authority in early 2022 under the name Ongavia
(Teva Pharmaceutical Industries Ltd). It subsequently received
EMA approval under the name Ranivisio (Teva Pharmaceutical
Industries Ltd). Another biosimilar ranibizumab, Ximluci
(Stada Arzneimittel and Xbrane Biopharma), was also approved
in the UK and Europe.

India was the first country to approve and start using a
ranibizumab biosimilar in 2015 (Razumab, Intas Pharmaceu-
ticals). In the past 2 years, India has approved 2 additional
ranibizumab biosimilars. In addition, 3 molecules (Razumab,
Intas Pharmaceuticals Ltd; Ranieyes, Lupin Ltd; Ranizurel,
Reliance Life Sciences) are available in India.’

Competition between biosimilars led to further price drops
in India after the initial price drop of Razumab, making it less
expensive than Lucentis. The same might happen in other
regions. The possibility that patients will need to switch from
one biosimilar to another (cross-switch), for whatever reason, is
also anticipated to rise as the market for biosimilars expands
and the number of biosimilar drugs for each approved biologi-
cal reference product increases. Therefore, the question arises
about the safety and efficacy of switching from one biosimilar
ranibizumab to the other. Here, we discuss evidence for cross-
switching between biosimilars from other medical specialties
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regarding the safety and efficacy of such switches and how that
information could help physicians in retina practice.

Biosimilar Cross-Switching Results
From Other Specialties

Allocati et al? performed an extensive evaluation of anti-tissue
necrosis factor biosimilar agents. Of the 19 studies of biosimi-
lar switching they analyzed, none directly compared biosimilar
with biosimilar of a reference molecule. However, based on
the available studies, the authors concluded that patients with
chronic inflammatory illnesses can safely and effectively
switch from one biosimilar (infliximab, adalimumab, or etan-
ercept) to another biosimilar of the same biologic medication
in terms of disease activity, remission rate, loss of response,
adverse events, and immunogenicity (when analyzed).

Other studies evaluating several switches, including studies
of patients receiving treatment with an originator molecule and
then subsequently switching to one biosimilar and then to
another, came to a similar conclusion. Trials evaluating immu-
nogenicity found similar antidrug antibodies levels shortly
after switching or after extended follow-up and that switching
between biosimilars did not change the immune response. At
present, the number of studies being performed for switching
between biosimilars is minimal, largely because there are no
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regulatory requirements in place that require biosimilars of a
single reference product to be evaluated and compared.?

Anti-VEGF Switching for Retinal
Diseases

In retinal disease management, various kinds of switching have
occurred between the available anti-VEGF molecules. This
includes switching from low-cost, off-label bevacizumab to
innovator ranibizumab and innovator ranibizumab to afliber-
cept. Furthermore, a switch from aflibercept to ziv-aflibercept
has been tried.* These switches were not only part of the real
world but also part of various clinical trials. Despite differences
in molecular structure, such as off-label bevacizumab being a
full-length monoclonal antibody, innovator ranibizumab being
the Fab fragment of an antibody without the Fc portion, and
aflibercept having a fusion-trap arm and an Fc portion, no safety
concerns about the switches have been reported. Switching to
brolucizumab, which contains a fragment of the Fab fragment
without the Fc portion, has been associated with some immuno-
genic reactions. However, the reactions were predominantly
caused by the brolucizumab itself rather than switching.’

Biosimilar Cross-Switching
for Retinal Diseases

As described, switching between anti-VEGF molecules of dif-
ferent structures has been found to be safe; therefore, cross-
switching between biosimilar ranibizumab molecules that have
a similar, although not identical, structure is unlikely to cause
safety concerns. The only study of switching from innovator
ranibizumab to biosimilar ranibizumab found no safety or effi-
cacy concerns.® However, it was a short study and thus would
have limited value in terms of wide interpretability. In India,
retina physicians have generally and anecdotally experienced
no or limited concerns after switching between biosimilars.
Hopefully, more data will become available from India, the US,
and Europe because more than several biosimilars of ranibi-
zumab are now available for clinical use.

Although the manufacturing process of proprietary biosimi-
lars is likely different among manufacturers, the various bio-
similar molecules have similar protein and structural mapping.
Furthermore, regulatory requirements establish that there can
be no clinically meaningful differences between the biosimilar
molecule and the innovator molecule. Therefore, it is highly
unlikely (although not impossible) that switching from one bio-
similar to another would cause safety concerns for the manage-
ment of retinal diseases.

Regulation

Because regulatory agencies do not appear to be concerned about
the mild differences across biosimilars of a reference product,
it is doubtful that in the near future they will be compared in

randomized controlled trials.” There is no legal requirement or
industry-driven motivation for licensed biosimilars of the same
reference product to be assessed for biosimilarity, even if the
clinical equivalence of a biosimilar and its reference product is
extensively validated and well documented.

Beyond individual patient needs, physicians should regu-
larly take into account the extremely low likelihood that head-
to-head clinical trials of biosimilars and the same reference
product will be done in the event of a switch from one biosimi-
lar to another. Furthermore, there are an increasing number of
biosimilars in the market, making it extremely difficult to run
conventional parallel trials comparing all potential sequence
combinations. The FDA approval of Cimerli as an interchange-
able drug without additional studies is another indicator that
biosimilarity approval is sufficient evidence and that extrapola-
tion to biosimilar cross-switching, a natural eventual market
consequence of the approval of multiple biosimilars to the same
reference originator molecule, can be considered safe.

Pharmacovigilance, which allows for the recognition and
classification of adverse drug reactions, is essential for monitor-
ing the use of biosimilars and is mandated by regulatory agen-
cies throughout the world. There are changes in the production
of originators, which have been deemed to be of moderate to
high risk but have been permitted by the regulatory agencies
without additional studies, although with continued and extended
strict pharmacovigilance.

Limitations

The real-world evidence regarding switching from biosimilar to
biosimilar is from systemic diseases. No study has yet been
published for the retina per se. However, we are in the process
of publishing the data from our clinical experience in India.

Conclusions

Evidence from other specialties has not yielded safety or effi-
cacy concerns regarding cross-switching between biosimilars.
Retina specialists have been switching between different anti-
VEGF molecules in their practice over the past 15 years and
have not reported safety concerns. Therefore, it is highly
unlikely that switching between biosimilars would lead to
safety concerns. Studies of switching might be unnecessary and
could be counterproductive for the biosimilar field given the
growing body of evidence suggesting no problems in practice
coupled with the stringent regulatory requirements. However,
real-world data would help strengthen the hypothesis based on
experience from systemic diseases. Furthermore, pharmaco-
vigilance is likely to be the best way to use these molecules and
would help in realizing cost savings without compromising
patient safety.
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