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ABSTRACT

Purpose: To assess the awareness of biosimilar intravitreal anti-VEGF agents among retina specialists
practicing in the United States (US) and Europe.

Methods: A 16-question online survey was created in English and distributed between Dec 01, 2021
and Jan 31, 2022. A total of 112 respondents (retinal physicians) from the US and Europe participated.
Results: The majority of the physicians (56.3%) were familiar with anti-VEGF biosimilars. A significant
number of physicians needed more information (18.75%) and real world data (25%) before switching to
a biosimilar. About one half of the physicians were concerned about biosimilar safety (50%), efficacy
(58.9 %), immunogenicity (50%), and their efficacy with extrapolated indications (67.8 %). Retinal
physicians from the US were less inclined to shift from off-label bevacizumab to biosimilar ranibizumab
or on-label bevacizumab (if approved) compared to physicians from Europe (p=0.0001). Furthermore,
physicians from the US were more concerned about biosimilar safety (p=0.0371) and efficacy compared
to Europe (p= 0.0078).

Conclusions: The Bio-USER survey revealed that while the majority of retinal physicians need additional
information regarding the safety, efficacy and immunogenicity when making clinical decisions regard-
ing their use. Retinal physicians from US are more comfortable in continuing to use off-label bevaci-
zumab compared to physicians from Europe.
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final phase of clinical trials at the time of writing this manu-
script. Approval of aflibercept (Eylea, Bayer/Regeneron, USA)
biosimilars is expected between 2023 and 2025 [6].

Although ophthalmic biosimilars are new to the field of
ophthalmology, their availability is widespread in other areas of
medicine. Biosimilars of numerous molecules, such as recombinant
human growth hormone (rhGH), erythropoietin, filgrastim, insulin,

1. Introduction

Biosimilars are biological products that demonstrate high simi-
larity to an already-approved originator biologic. For regula-
tory approval, a biosimilar must demonstrate no clinically
meaningful differences in quality, safety, and efficacy [1].
Unlike generics that are essentially of identical chemical com-
position to the original, biosimilars have a more complex

biologic composition and therefore are not identical to the
original and therefore require a series of clinical trials to
validate their safety and efficacy versus the originator. The
United States Food and Drug Administration (US-FDA) and
European Medical Agency (EMA) recently approved two biosi-
milar anti-vascular endothelial growth factor (anti-VEGF) of
originator ranibizumab (Lucentis, Genentech, USA) for the
management of retinal diseases [2-5]. There are many other
biosimilar molecules of ranibizumab and aflibercept in the

follitropin, infliximab, and etanercept are widely and safely admi-
nistered for various systemic diseases [7].

Patients often turn to healthcare professionals as a source
of information related to newer medicines. Hence, it is impor-
tant to understand the awareness regarding these molecules
amongst clinicians. Only when clinicians are well acquainted
with biosimilars can they effectively counsel patients. When
generic drugs first became available in the United States in the
1980s, physicians required a clear understanding of this new
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class of drugs before they were comfortable prescribing them
to patients [8]. Similarly, it is expected that physicians will also
comprehensive understanding of biosimilars before they feel
comfortable offering these new treatment options to their
patients. Some of the authors of this manuscript (AS, NK, NP,
FB, AL, CR, and BDK) studied the various aspects of biosimilars
in ophthalmology [9-15].

The Biosimilars for Retinal Diseases- United States-Europe
Awareness Survey (Bio-USER - Survey) was designed to assess
the awareness of biosimilar anti-VEGF agents among clinicians
practicing in the United States and Europe due to the avail-
ability of US-FDA and EMA approved biosimilars. The results of
the Bio-USER survey may be of value to better prepare clin-
icians and industry about gaps in knowledge of ophthalmic
biosimilar molecules for clinical use.

2. Methods

A 16-question survey was created in English. This question-
naire was developed after reviewing similar surveys that were
utilized for systemic biosimilars [16-18]. Questions were mod-
ified to extract relevant information from retina physicians and
phrased in a neutral manner. These tailored questions were
reviewed and agreed upon by a panel of 3 experts (AS, NK, NP)
with experience in biosimilars for retinal diseases. Responses
were obtained from retina physicians including faculty, private
practitioners, and fellows practicing in the United States and
Europe. Retina physicians were shortlisted through
a multistage sampling. Personal communication with the
chair of ophthalmology institutions in the United States and
Europe was made to refer the survey to the retinal physicians
in their department. During the survey, primary respondents
were encouraged to share it with their colleagues practicing
retina to reach the final list of 200 retinal physicians. No
specific database was used. Consent was obtained from parti-
cipants after informing them about the purpose of the survey
and how their responses will be used with protection of con-
fidential information. The survey did not require any medical
record review or patient interaction therefore institutional
review board approval was not required.

The online questionnaire was hosted at Google Forms
(Google, CA, USA;). The survey was sent via e-mail, WhatsApp,
and LinkedIn between 1 December 2021 and 31 January 2022.
Two reminders were sent to those who did not respond. No
remuneration was provided to the respondents.

The survey examined a range of topics that were deemed
important to understand the awareness of retinal physicians
about biosimilars. The survey was also designed to gather
information about retina physicians’ intent to use biosimilars
in their practice and the impact of cost. The widespread use of
cost-effective, compounded, off-label bevacizumab makes
ophthalmology unique compared to other specialties.
However, questions were also included about on-label beva-
cizumab. Results are presented in the form of descriptive
statistics, table, and bar charts. Most responses are reported
as nominal data. Data was analyzed using Excel (Microsoft,
Richmond, USA). To identify differences regarding the aware-
ness of biosimilars between the United States and European

participants, data on key parameters were analyzed compar-
ing the two groups. Fisher's exact test was used to understand
differences on parameters between the United States and
Europe and between the faculty, private practitioners and
members in training.

3. Results

The survey invitation was sent to 200 retinal physicians (100
from the United States and 100 from Europe). A total of 112
retinal physicians responded (US: n = 55, Europe: n = 57) to
the survey (response rate = 56%).

3.1. Sample characteristics

There was a mix of respondents with the majority of the respon-
ders having an academic faculty position (64.2%, n = 72) fol-
lowed by private retinal practitioners (17.8%, n = 20) and retina
trainees (17.8%, n = 20). The majority of the responders were
males (69.6%, n = 78) and mean age of the respondents was
447 + 11.3 years (Table 1). Differential demographic data
between the United States and Europe is presented in Table 2.

3.2. Familiarity with the anti-VEGF biosimilars

Although the majority [56.25% (n = 63)] of the physicians were
familiar with anti-VEGF biosimilars, only 35.7% (n = 40)
acknowledged a complete understanding, while 6.25%
(n = 7) of physicians reported only hearing about biosimilars
and 1.78% (n = 2) reported no knowledge whatsoever. Most of
the responding physicians [64.2% (n = 72)] desired educa-
tional information about the safety, efficacy, and performance
for a better understanding of anti-VEGF biosimilars.
Furthermore, 23.2% (n = 26) of physicians expressed the
need for more information regarding guidelines for use of
a biosimilar vs the originator molecule. Although, more than
half of the respondents [69.6% (n = 78)] acknowledged that
biosimilar anti-VEGFs have similar efficacy, safety, and purity
compared to originator anti-VEGF, 16% (n = 18) believed that
they were less safe than the originator. A small minority [8.9%
(n = 10)] responded that they did not know about efficacy and

Table 1. Overall demographic information.

Total Respondents 112 (56%)
U.S. respondents 55
Europe respondents 57
Faculty 64.2%
Private Practitioners 17.8%
Members in training 17.8%
Sex (Male Vs Female) 69.6%/30.4%
Mean Age (Years) 447113
Table 2. Differential demographic information.

us Europe
Faculty 25 47
Private Practitioners 18 2
Member in training 12 8
Sex (Male vs Female) 74.5%/25.4% 64.9%/35.08%
Mean Age (Years) 43.7+10.7 45.6+12.0




safety comparisons and 5.3% (n = 6) thought that biosimilars
were not as efficacious compared to the originator anti-VEGF.
Most respondent [91% (n = 102)] agreed that the major
advantage of biosimilars over originators was lower pricing.
When asked about the examples of originator anti-VEGF drugs
(i.e. ranibizumab, aflibercept), most [78.5% (n = 88)] correctly
answered. However, when asked about the recently FDA- and
EMA-approved ranibizumab biosimilar, only 45.5% (n = 51) of
physicians were aware. Finally, although more than half of the
physicians [63.3% (n = 71)] correctly responded that biosimi-
lars and generic medications were not the same, 21.4%
(n = 24) still considered them to be the same, and 14.2%
(n = 16) indicated that they didn’t know enough to answer
this question (Figure 1).

3.3. Incorporation of biosimilars into clinical practice

When asked if the respondents would be willing to switch
their patients from originator to biosimilar ranibizumab if
biosimilar ranibizumab becomes available at a lower cost,
roughly one-third of respondents [36.6% (n = 41)] wanted
more information before making a decision. 34.8% (n = 39)
were willing to make a switch. A minority [11.6% (n = 13)],
were not in favor of switching despite the lower cost. When
asked if a lower cost ranibizumab biosimilar would prompt
a shift of cases from off-label bevacizumab to the biosimilar,
roughly one-third of the physicians [31.25% (n = 35)] were
willing to make such a switch. However, significant number of
physicians wanted to have more information [18.75% (n = 21)]
and real-world data [25% (n = 28)] before making a switch in
therapy. One-third of the physicians, [33% (n = 37)] responded
that they would make a switch if the patients were unable to
pay. Similar number of physicians [31.25% (n = 35)] chose an
option where they would let the patient choose the drug,
either originator or biosimilar, for treatment. A very small
number of clinicians [15.17% (n = 17)] responded that they
would initiate treatment with a ranibizumab biosimilar
(Figure 2).

3.4. Concerns regarding biosimilar anti-VEGF

More than one-half of the respondent physicians [56.25%
(n = 63)] were concerned about the quality of a biosimilar anti-
VEGF. Similarly, about one-half of the respondents were
slightly concerned about the safety [50% (n = 56)], efficacy
[58.9% (n = 66)] and immunogenicity [50% (n = 56)] and their
efficacy in extrapolated indications [67.8% (n = 76)]. Among
these parameters, the major concern was regarding safety
[21.4% (n = 24)] and immunogenicity [25% (n = 28)]. (Figure 3)

3.5. Awareness of on-label bevacizumab

Most of the physicians [50% (n = 56)] were under the mistaken
impression that ONS-5010 (Lytenava from Outlook
Therapeutics) is a biosimilar of bevacizumab. And many of
them [40.1% (n = 45)] were amenable to prescribing bevaci-
zumab if it receives FDA approval (Figure 4).

EXPERT OPINION ON BIOLOGICAL THERAPY 853

3.6. United States vs Europe

To understand differences between the United States and
Europe, all survey questions were analyzed separately, reveal-
ing a few major differences. Retinal physicians in the United
States were more aware of the originator molecules compared
to Europe (p = 0.0107). Although retinal physicians from both
groups had expressed reservations regarding the safety and
efficacy of biosimilars, more physicians from the United States
expressed concern compared to physicians from Europe, with
respect to safety (p = 0.0371) and efficacy (p = 0.0078). Most
interestingly, when asked whether lower cost ranibizumab
biosimilar would prompt a shift from off-label bevacizumab
to FDA-approved low-cost ranibizumab biosimilars, physicians
from Europe were much more in favor compared to physicians
from the United States (p = 0.0001). Similarly, when asked if
they would use on-label bevacizumab (ONS-5010) instead of
off-label bevacizumab with FDA approval, physicians from
Europe were more in favor compared to physicians from the
United States (p = 0.00002) (Figure 5).

3.7. Faculty vs private practitioners vs member in
training

To understand differences among faculty vs private practi-
tioners vs members in training, all survey questions were
analyzed separately, revealing a few major differences.
Faculty and private practitioners had no significant difference
except on one question entitled ‘If On label bevacizumab
(ONS-5010/Lytenava from Outlook Therapeutics) receives
FDA approval, will you use it instead of off-label bevacizumab
(Avastin)’ Private practitioners needed more scientific informa-
tion compared to respondents at faculty position (p = 0.0451).
The majority of the differences were noticed between mem-
bers in training and faculty or private practitioners, such as
members in training did not have a complete understanding
of biosimilars (p = 0.0194) and some of them have never heard
of them (p = 0.0090) when compared to the faculty.
Furthermore, some of the members in training had the
wrong impression that Razumab (Intas Pharmaceuticals,
Ahmedabad, India) is an FDA and EMA-approved ranibizumab
biosimilar (p = 0.0481) when compared to the faculty. In most
of the questions, members in training needed more scientific
information about biosimilars before making a decision such
as switching from originator to biosimilar ranibizumab if its
cost-effective (p = 0.0327), shifting from off-lable bevacizumab
to low-cost biosimilar ranibizumab (p = 0.0153) and willing to
use on label bevacizumab (if approved) instead of off-label
bevacizumab (p = 0.0167)

4. Discussion

With the two biosimilars of ranibizumab already approved by
the FDA and EMA, many other biosimilars of originator ranibi-
zumab (Lucentis) and aflibercept (Eylea) are on the horizon,
and many other innovative therapies are in the pipeline [2-4],
retinal physicians will have a wider choice of anti-VEGF med-
icines to treat common retinal conditions. Consequently, they
need additional education to make informed treatment
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Which of the following best describes how familiar you are
with the term “Biosimilars of anti-VEGF"?

Complete
understanding

Basic
understading

Heard of the term
(Can'tdefine if)

Never heard of the
term

0.00% 20.00% 40.00%

Which of the following would help you achieve a greater
understanding about Biosimilars of anti-VEGF?

Educational
information about
safety, efficacy, and
performance
Guidelines for
evaluating when to
prescribe a
biosimilar vs the

Access to biosimilar
and reimbursement
related information

Information about
discounts to help

lower patient out of
pocket costs

0.00% 20.00% 40.00% 60.00%

Please choose which is/are an originator anti-VEGFs
Byooviz
Lucentis

Eylea

Lucentis and
Eylea Both

0.00% 20.00% 40.00% 60.00%

Please choose that reflects your understanding for biosimilars of
anti-VEGF

They have similar
efficacy, safety and
purity comparad to

originator ant-VEGF

They have similar
efficacy and purity but
less safe compared
to originator anti-

1do not know

They have simitar
safety and purity but
not as efficacious.
compared to

0.00% 20.00% 40.00% 60.00%

What is the advantage of biosimilar over originator anti
VEGF?

They are priced
less

No advantage

1 don'tknow

0% 25% 50% 75% 100%

Which biosimilar of ranibizumab has received FDA and EMA
approval in the recent past?

Razumab

FYB 201

| dont know

0.00% 10.00% 20.00% 30.00% 40.00%

Do you consider biosimilars to be the same as generic

medicines?

No

| don't know
enough about
biosimilars to
answer

0.00% 20.00%

Figure 1. The response related to familiarity with the anti-VEGF biosimilars.

decisions. Cardinal Health recently performed a survey on
awareness and perspective regarding the role of biosimilars
in ophthalmology [16]. Cardinal Health surveyed community-
based retina specialists in the United States (n = 37). They
found that more than half (55%) of the respondents had read

40.00% 60.00%

research on biosimilars but were not familiar with the speci-
fics, such as manufacturing, approval processes, and clinical
trial design. The Bio-USER survey revealed similar findings with
more than one-half of the physicians reporting only a basic
understanding of biosimilars while very few indicated



If biosimilar ranibizumab is available at lower cost, would be willing to
consider switching your patient from originator to biosimilar

Ineed more
information about
biosimiiars to decide

Depends onthe
insurance payee

Yes

0.00% 10.00% 20.00% 30.00%
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Will lower cost biosimilar ranibizumab prompt you to shift you cases
from off label bevacizumab to FDA approved low cost ranibizumab

Yes

I need more scientfic
infc (suchas
poer reviewed

| would wait for some
real-world experience

Depends on the
insurance payes

No

0.00% 30.00%

If both an originator medicine and a biosimilar anti-VEGF were
available to you for prescribing how likely would it be that you would

Provide the patients
with both the options
and letthem choose

Switch if patient is
unable to pay

Switch from an
originator medicine to
a biosimilar when a

Switch to a biosimilar
when a patient has
had a poor clinical

Prescribe a biosimilar
to a patient on
treatment initiation

0.00% 10.00%

Figure 2. Responses related to incorporation of biosimilars into clinical practice.

In comparison to originator medicines do you have any
concerns specifically about biosimilars's Safety

Not Sure

Major Concemn

Notatall
concemed

Slightly concemed

0.00% 10.00% 20.00% 30.00% 40.00%

In comparison to originator medicines do you have any
concerns specifically about biosimilars's Immunogenicity

Not Sure

Major concern

Notatall
concerned

Slightly concerned

0.00%

10.00%

20.00% 30.00% 40.00%

Figure 3. Responses related to concern about biosimilar anti-VEGF.

20.00% 30.00%

In comparison to originator medicines do you have any
concerns specifically about biosimilars's efficacy

Not Sure

Major concerm

Not atall
concerned

Slightly concerned
0.00%

20.00% 40.00%

In comparison to originator medicines do you have any concerns specifically
about biosimilars's efficacy in extrapolated indications

Major concern

Not at all concerned

4000%

8000%
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If On label bevacizumab (ONS-5010/Lytenava from Outlook Therapeutics) receives
FDA approval, will you use it instead of off label bevacizumab (Avastin)

I need more scientific
Information (such as pear
reviewed articles) to decide

| would wait for some real-
world experience=17

Depends on the insurance
payees17

0.00%

10.00%

20.00%

30.00% 40.00% 5000%

Please choose the option that reflects your understanding for
ONS-5010/Lytenava from Outlook Therapeutics

| do not know

Originatior of
Bevacizumab

Biosimilar of
Bevacizumab

0.00%

10.00%

Figure 4. Responses related to awareness of on-label bevacizumab.

Key Assesment Criteria
B US (%)

Slight concern on
effiacy of biosimilars

Slight concern on
safety of biosimilars

Shift from off lable
bevacizumab to
lower cost
ranibizumab

Shift from off label
bevacizumab to on
label bevacizumab if
approved by US-

0 20

20.00%

30.00% 40.00%

B Europe (%)

40 60 80

Figure 5. Key differences between retinal physicians from the United States and Europe.

sufficient knowledge relating to these molecules. In contrast
to the Cardinal Health survey, our Bio-USER survey reported
fewer retinal physicians who were completely ignorant about
biosimilars. This could be due to the fact that the Cardinal
Health survey was conducted before the approval of ranibizu-
mab-nuna (Byooviz, Samsung Bioepis, South Korea/Biogen,

USA) and the Bio-USER survey (reported herein) was con-
ducted after the approval. Importantly, the results of
ranibizumab-nuna phase 3 trials were presented at the
American Academy of Ophthalmology Annual Meeting in
2021 [19], which explains the increased awareness about bio-
similar anti-VEGFs medications among retina specialists.



However, many of the respondents were still not aware that
Byooviz is an FDA- and EMA-approved biosimilar of ranibizu-
mab. Interestingly, some of the retinal physicians (19%) in our
survey responded that Razumab (approved in India) is FDA
and EMA approved which is not true. This may relate to the
availability of literature on Razumab over the past 7 years as it
was the first biosimilar of originator ranibizumab (Lucentis)
approved in 2015 for clinical use but limited to use only in
India [20].

In our Bio-USER survey, a majority of the respondents were not
willing to switch their patients from an originator ranibizumab to
a biosimilar ranibizumab without more information on biosimilars
including guidelines. Only a few retinal physicians reported the
willingness to initiate treatment with a biosimilar at this time. This
shows that cost is not the primary motivating consideration for
physicians in making a decision to switch or initiate treatment with
biosimilars. This finding mirrors other surveys such as the
European Crohn’s and Colitis Organization (ECCO) performed in
2013 when the first biosimilar of the monoclonal antibody inflix-
imab was approved by EMA. Sixty-one percent of responding
clinicians reported little or no confidence in using biosimilars in
everyday clinical practice [21]. Similarly, a survey of the Canadian
Rheumatology Association (CRA) revealed that 72% of the clin-
icians would be unlikely, or very unlikely, to select a biosimilar as
the initial therapy [22]. In the Bio-USER survey, some physicians
were ready to switch from off-label bevacizumab to biosimilar
ranibizumab. However, most preferred to wait for more significant
scientific and real-world data. The price of ranibizumab-nuna was
not known at the time of the survey, which could certainly impact
physician decision-making. As per the experience of ophthalmic
biosimilars from India and with regard to other systemic biosimi-
lars globally, biosimilars are generally priced 20-30% less than the
innovator molecule, which would still be much higher than off-
label bevacizumab making the price benefit of the biosimilars
limited.

The Bio-USER survey has clearly indicated that most of the
physicians surveyed have some degree of reservation about
the quality, safety, efficacy, and immunogenicity of biosimilar
molecules. Moreover, many physicians expressed major con-
cerns regarding safety and immunogenicity. Physicians are
likely questioning differences in the manufacturing process
or other components of the drug. However, it is well estab-
lished that even originator molecules may undergo changes in
their manufacturing process. One example is the originator
molecule for infliximab, which has undergone more than 3
dozen manufacturing changes since its approval [23]. The FDA
has an established evaluation process to review manufactur-
ing changes and their potential impact on the performance of
a product [24]. Prior studies did not identify any immunogeni-
city signals during the switch from originator ranibizumab
(Lucentis) to biosimilar ranibizumab (Razumab) approved in
India, which is in agreement with other major studies related
to biosimilars for systemic diseases [11,25]. Furthermore, FDA
approval of ranibizumab-eqrn (CIMERLI, Coherus Biosciences,
USA) as interchangeable drug without any additional data also
indicates that switching might not be the concern [26].
Another reason for physicians to have concern about the
efficacy and safety of a biosimilar is due to the clinical trial
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design for the approval process of biosimilars. The phase 3
clinical registration trials for biosimilars require fewer patients
and shorter primary end points compared to the innovator
molecule. It is important therefore for manufacturers of biosi-
milars to develop appropriate communication channels so
that physicians are educated about the regulatory require-
ments for the approval of such drugs and the rationale behind
the short trials with early end points [9].

Off-label bevacizumab will be the major differentiating
factor when comparing success of biosimilars in ophthalmol-
ogy to biosimilars in other areas of medicine. In this survey, we
tried to assess awareness regarding on-label bevacizumab
currently under investigation by Outlook Therapeutics. Most
respondents felt that on-label bevacizumab would be
a biosimilar of bevacizumab which is not true. To refer to
a drug as biosimilar, it is mandatory to have an on-label
originator drug for the same indication. This has never been
the case with bevacizumab for retinal diseases. Hence, on-
label bevacizumab is considered an innovator molecule, and
if it gets approval, it might be granted 12 years of market
exclusivity [27].

The advent of biosimilars, molecules highly similar to their
originator biologics, has offered the promise of ameliorating
cost and access challenges. However, limitations with biosimi-
lar adoption by prescribing physicians remain. Generics have
remarkably improved availability and affordability of small-
molecule drugs; biosimilars could do the same for biologics
in the future. Historically, there has been a slow adoption of
biosimilars by clinicians in other specialties. Most of the clin-
icians in the Bio-USER survey wanted more information before
prescribing. This could probably be mitigated over time with
education and real-world data. This has influenced prescribers
in the past, with prescription of biosimilar infliximab growing
from 13% in 2013 to 47% in 2015 following a strong educa-
tional initiative. A similar survey on ranibizumab biosimilar
uptake in India showed the same trend [28].

Our Bio-USER survey did identify some knowledge gaps as
pertaining to biosimilars. For example, some of the clinicians
suggested that they would switch patients to a biosimilar if
the patient showed a poor clinical response with the origina-
tor. It is unlikely that switching to a biosimilar from the origi-
nator would change the clinical outcome as they would be
expected to produce a similar clinical effect. Furthermore,
some physicians still do not differentiate between biologics
and generics. Many physicians reported a belief that biosimi-
lars have similar efficacy and purity but have less safety. In
addition, some physicians in our survey expressed the belief
that aflibercept (Eylea) is not an originator molecule. These
knowledge gaps can be addressed with further education.

Education of physicians is a key component to promoting
adoption of biosimilars, as recognized by the US-FDA in its
Biosimilars Action Plan [29]. Another major factor for biosimilar
administration is patient education. To achieve that, health-
care providers first need to be confidant with prescribing
these molecules. Only then can they convey confidence to
their patients that they are being treated with a product of
similar efficacy and safety. The Bio-USER survey might be of
value in highlighting the areas to focus on to achieve
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improved biosimilar education. A second survey will be con-
ducted in 1-2 years in order to monitor trends in the aware-
ness, knowledge, and perceptions of biosimilars.

This study has several limitations. First, the sample size is
inadequate to represent the view of all the retina specialists in
the United States and Europe. Furthermore, since the health-
care systems are organized and financed in different ways
across Europe, the results of the study may not necessarily
be generalized to the whole of Europe. However, being an
index manuscript about this new entity called biosimilars, the
results of this survey holds value to understand the dynamics
and might be of help to the FDA and EMA in their ongoing
educational efforts toward biosimilars. We would be initiating
a survey with a larger sample size in the future across various
regions worldwide. Second, there was unequal representation
between practitioners from private and academic institutes.
Furthermore, years of practice of respondents and subspeci-
alty such as medical retina, surgical retina, or both were not
taken into account. As the main focus of the survey was to
understand the awareness about these new molecules, prac-
tice pattern, years of practice and subspecialty might not have
affected the overall results and the outcome. Third, pricing of
biosimilar ranibizumab had not been disclosed at the time of
this survey, which might affect some responses.

5. Conclusion

The Bio-USER survey revealed that retinal communities in the
United States and Europe are generally aware of biosimilars.
Lower pricing is not the only factor for clinicians to consider in
order to make a decision to switch to or use biosimilar as an
initial therapy. Biosimilar ranibizumab and on-label bevacizu-
mab could partially replace off-label bevacizumab as
a treatment of choice for macular disease if approved and priced
relatively low, but these alternative therapies still need robust
real-world clinical data to bolster confidence in the safety and
efficacy of these newer products. Off-label bevacizumab is
valued much more in the United States compared to Europe.
With the availability of two FDA and EMA ranibizumab biosimi-
lars and a strong pipeline of biosimilars (ranibizumab and afli-
bercept) for the management of retinal diseases, this survey
highlights the need for better and more comprehensive sources
of information on these therapeutic alternatives specifically to
mitigate the concerns on safety and efficacy of biosimilars
among retina physicians in the United States and Europe.
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