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Abstract: Tumor necrosis factor-alpha (TNF-α) antagonists are biological drugs with multiple autho-
rized biosimilars. Biosimilars are becoming critical to the financial sustainability of health systems.
Recent studies emphasize that physicians’ knowledge regarding biosimilars has not yet progressed
sufficiently to overcome their concerns regarding biosimilars’ safety and efficacy. To assess the current
knowledge, opinions, and attitudes toward TNF-α antagonist biosimilars among postgraduate physi-
cians and specialists, an anonymous, self-administered survey was implemented on SurveyMonkey
between February and May 2022. The survey was validated through think-aloud interviews with se-
nior and postgraduate physicians in rheumatology, gastroenterology, and immunoallergology, and a
senior epidemiologist. Participant recruitment was conducted with the help of the physicians’ profes-
sional societies and departmental head physicians of two university hospitals in Western Switzerland.
Most physicians felt more comfortable initiating a TNF-α antagonist biosimilar in biologic-naive
patients (BNPs) than switching patients stabilized on the original biologic (originator). However, most
participants agreed that BNPs should start treatment with the biosimilar rather than the originator
when available. Postgraduate physicians and specialists in rheumatology, gastroenterology, and
immunoallergology who participated in this survey were familiar with TNF-α antagonist biosimilars
and were confident in prescribing them. Yet, they still preferred to avoid switching a patient already
on the originator.

Keywords: biosimilar adoption and commercialization; tumor necrosing factor-alpha/tnf-alpha/
survey; cost savings; physician incentive plans

1. Introduction

The market for biologics continues to grow faster than the market for non-biologic
medicines, and is expected to account for 30% of global pharmaceutical sales by 2025 [1–3].
The constant and growing craze for biologics has been putting pressure on health expendi-
ture. In most countries, the arrival of biosimilars made it possible to considerably increase
the number of patients benefiting from these innovative therapies while sparing the paying
parties [3–6].

Biosimilars are biologics that are highly similar to a reference biologic (i.e., originator),
with whom they share no clinically significant differences. As biologics, biosimilars are
manufactured by biotechnology using living organisms such as bacteria, plants, or animal
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cells [7,8]. Biosimilars can only be registered on the market after the originator’s patent has
expired, at a price that is 10 to 30% lower than that of the originator [3,9].

In this study, we will focus on the biosimilars of three tumor necrosis factor-alpha
(TNF-α) antagonists licensed in Switzerland: infliximab, etanercept, and adalimumab.
These biologics are used to treat inflammatory autoimmune diseases and possess multiple
authorized biosimilars [3,10–16]. Their first biosimilars were approved by the EU in
September 2013, January 2016, and March 2017, respectively [3]. As of December 2021,
Switzerland was still among the European countries with the lowest adoption of TNF-α
antagonist biosimilars, with only a 27% market share in treatment days, compared with the
European average of 60% [3].

A lack of knowledge and misunderstanding surrounding biosimilars have been high-
lighted in the early 2010′s as barriers to biosimilars’ acceptance by physicians, across mul-
tiple specialties [17–20]. Two systematic reviews that included studies from 2014 to 2019
reported that physicians’ expertise have been progressing but that objectively-measured
knowledge was generally more limited than their self-assessed knowledge [21,22]. Es-
sentially, the early skepticism from healthcare professionals about prescribing and/or
administrating biosimilars has been decreasing thanks to their increased experience and on-
going education efforts [23]. However, the most recent studies emphasize that physicians'
knowledge regarding biosimilars has not yet progressed enough for them to overcome their
concerns regarding biosimilars’ safety, efficacy, and extrapolation of indications [23–33].
Altogether, these elements contribute to limiting the potential savings mentioned above
and putting the financial sustainability of healthcare systems at risk [25].

To date, the exact reasons explaining the low uptake of TNF-α antagonists biosimilars
in Switzerland are still unclear [34]. The knowledge of Swiss prescribers regarding biosimi-
lars has only been assessed in a 2019 survey, which reported that only 31% out of 93 Swiss
specialists were very familiar with biosimilar medicines [27]. Hence, to better understand
the potential barriers to the use of biosimilars in Switzerland, the present study aims to
assess the current expertise, opinions, and attitude toward TNF-α antagonist biosimilars
among postgraduate physicians and specialists in Western Switzerland.

2. Materials and Methods

The questionnaire was sent to postgraduate physicians and specialists in rheumatol-
ogy, gastroenterology, and immunoallergology, practicing in Western Switzerland, likely
to prescribe TNF-α antagonists and their biosimilars. Physicians from other specialties
where TNF-α antagonists are used only in response to autoimmune reactions from con-
comitant therapies such as oncology or hematology were not included. The survey was
self-administered on SurveyMonkey (Momentive Inc., San Mateo, CA, USA), an online
survey site [35].

The head physicians of the rheumatology, gastroenterology, and immunoallergology
departments at two university hospitals were contacted to recruit hospital-based physicians.
In parallel, the Swiss societies of Gastroenterology (SSG), of Rheumatology (SSR) and
immunoallergology (SSAI) were contacted to recruit the specialists practicing in their
offices or in other medical structures. The project was accepted by all parties, with the
exception of the SSAI, one of the head physicians of the immunoallergology department
and one of the head physicians of the gastroenterology department. Participation in the
survey was voluntary and was only possible through links sent to the parties who agreed
to help us recruit participants. No incentives were offered to increase the response rate.

The questionnaire was developed especially for this study by three hospital phar-
macists and one health economist, based on previously published surveys from 2014 to
2020 [17,18,27,36,37]. The questions were developed in French, as this is the official lan-
guage used in Western Switzerland. The first version of the survey was reviewed and
refined by a senior epidemiologist, with expertise in survey design. The updated survey
was then implemented on SurveyMonkey and technical functionalities were reviewed on
the desktop and mobile versions by two authors.
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Eight interviews using a think-aloud protocol were conducted by one of the phar-
macists responsible for developing the questionnaire, which led to further changes to the
questionnaire. Questionnaires were administrated on a desktop computer or a tablet to
a senior physician from each specialty and five postgraduate physicians (one in rheuma-
tology, one in immunoallergology, two in anesthesiology and one in internal medicine) to
obtain feedback from specialists and junior physicians. The final version of the question-
naire consisted of 13 questions; eight discrete choice questions, three 5-Point Likert scale
questions, and two 6-Point Likert scale questions. A knowledge score (KS) of 0 to 100%
was calculated based on participants’ agreement or disagreement with seven statements
(available in the Supplementary Materials). The mean of correct statements was calculated
for each participant as well as the maximum, minimum, standard deviation, and mean of
correct answers for all participants.

The items in each of the 13 questions were randomized to avoid order bias and a
completeness check was performed automatically by SurveyMonkey at the end of the
survey, once respondents had clicked the “Submit” button. All items in each question were
mandatory and no non-response options such as “not applicable” or “prefer not to say”
were available. Respondents were able to review and edit their answers, provided they
did not click on the “Submit” button to exit the survey. The answers were automatically
captured by SurveyMonkey and then extracted onto an Microsoft Excel database (version
16, Microsoft Corporation, Redmond, USA). The data was collected between 25 January
2022 and 25 May 2022 and IP addresses and cookies were not recorded as the survey was
guaranteed to be anonymous.

As our survey did not collect any personal or healthcare data, and was strictly anony-
mous, the local Ethics Committee (Commission cantonale d’éthique de la recherche sur
l’être humain) ruled that it did not require further approval (Req. n◦2021–00773) [38].
Participants were informed of the terms of the study (i.e., anonymity, purpose, data pro-
cessing, and identity of the investigator) through an informative introductory page at
the beginning of the survey and by their respective head physicians. Rheumatologists
and gastroenterologists were also informed by their professional association via e-mail.
Furthermore, this study was written in accordance with the Checklist for Reporting Results
of Internet E-Surveys (CHERRIES) statement [39].

Descriptive statistics were reported using numbers, means, and standard deviations.
Analysis of the variance of the dependent variables was performed using Bartlett’s and
Levene’s tests. Parametric and nonparametric methods were used to compare the partici-
pants’ age, KS, and years of cumulative experience (CE). Age was assessed by specialty and
place of practice. Years of CE were compared by specialty and place of practice, and KS
was evaluated by specialty, years of CE and place of practice. Ordinal data issued from the
5 and 6-Point Likert scale questions were evaluated by specialty, years of CE, and place of
practice using nonparametric methods. The association between the participants’ answers
to the 5 and 6-Point Likert scale questions and the KS was assessed using ordinal regression
analysis. Statistical significance was considered at a p < 0.05 threshold. All analyses were
performed using R (Version 4.2.0, R Foundation for Statistical Computing, Vienna, Austria)
and are available in Supplementary information [40].

3. Results
3.1. Respondent’s Characteristics

A total of 37 physicians exclusively from the cantons of Geneva and Vaud participated
in the survey, representing 10% of the specialists in these cantons as of May 2022, according
to the Swiss Medical Register: four (11%) in gastroenterology, 11 (30%) in immunoaller-
gology and 22 (59%) in rheumatology [41]. Thirty (81%) participants were primarily in
hospital practice, while the remainder were in office practice. The mean (sd) age was 44
(12) years, with rheumatologists being significantly older than gastroenterologists and
immunoallergologists (p < 0.01). Office-based physicians were also significantly older than
hospital-based physicians (p < 0.01). Eighteen participants (49%) reported having less than
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10 years of cumulated experience (CE), eight had between 10 and 20 years of CE (22%) and
11 had more than 20 years of CE (30%).

The most frequently treated diseases were psoriatic arthritis (n = 20, 17%), rheumatoid
arthritis (n = 20, 17%), and systemic inflammatory diseases (n = 18, 16%). Four physicians
(11%) had not yet prescribed TNF-α antagonists biosimilars at the time of the survey. The
reference TNF-α antagonists whose biosimilars were the most prescribed were: infliximab
(22, 71%), etanercept (16, 52%), and adalimumab (15, 48%). The prescription frequency of
TNF-α antagonist biosimilars is shown in Figure 1.

Figure 1. Prescribing frequency of reference TNF-α antagonists biosimilars, from most to least
prescribed (n = 33).

3.2. Experience and Knowledge Regarding Biosimilars

A majority of respondents (n = 25, 67%) agreed or strongly agreed (strongly/agreed)
that their level of knowledge regarding biosimilars was “good”. Similarly, participants
strongly/agreed (n = 26, 70%) that they felt “well informed” about biosimilars, having
enough information about safety of use (n strongly/agree = 27, 82%) and therapeutic
efficacy (n strongly/agree = 26, 79%) to be comfortable with prescribing them. With respect
to the level of knowledge and information, office-based physicians agreed significantly
more than hospital-based practitioners (p < 0.05).

The most common sources of information used by participants were “the Swiss Com-
pendium of Medicines website” and “self-study and scientific literature” (Figure 2) [42]. The
least used source of information were “the media” and physicians’ “fellow pharmacists”.
Rheumatologists received more visits from industry representatives than gastroenterolo-
gists and immunoallergologists (p = 0.03).

Twenty-eight (85%) participants strongly/agreed that they present information about
biosimilars in a positive manner when discussing them with their patients. However, only
a minority explicitly use the term “biosimilar” during consultations with their patients (n
disagreed or strongly disagreed = 13 (39%), n neither disagreed nor agreed = 9 (27%), n
strongly/agreed = 11 (33%)), with rheumatologists using the term “biosimilar” significantly
more than gastroenterologists (p < 0.05).

Twenty-five participants (75%) strongly/agreed that their patients who have not
yet started treatment with the reference biologic (i.e., originator) were willing to start
treatment with the biosimilar. Twenty-three participants (69%) strongly/agreed that they
had enough time to offer a biosimilar to their biologic-naive patients (BNPs) and explain
the reasons why. Furthermore, a majority (n = 23, 69%) of physicians strongly/agreed
with routine prescribing of biosimilars instead of original biologics for BNPs. Additionally,



Healthcare 2022, 10, 2152 5 of 12

28 (84%) physicians strongly/agreed that patients who have never used biologics should
start treatment with a biosimilar, if one exists and is available. On the contrary, only 5
(15%) participants agreed that their patients in remission were willing to substitute their
originator with the biosimilar, and the majority (n = 17, 51%) disagreed or strongly disagreed
(strongly/disagreed) with having enough time to propose a biosimilar substitution and
explain the purpose.

Figure 2. Participants’ answers to each item in the question “In the past 12 months, how often have
you used the following sources of information regarding biosimilars?” (n = 37).

Knowledge Score (KS)

The average (sd, min, max) KS score of all participants was 74% (16, 29%, 100%).
There were no significant differences in mean KS between gastroenterologists, immunoal-
lergologists, and rheumatologists, but participants with more than 20 years of CE had
a significantly lower KS than respondents with between 10 and 20 years of CE (64% vs.
84%, p = 0.02). The lowest rate of correct answers (n = 17, 46%) was for the statement “A
biosimilar has the same immunogenicity as its originator”. The rate of correct answers
for the three statements regarding the definition of biosimilars was 78%, 68%, and 68%
(Figure 3).

Figure 3. Averages of correct answers for each statement used to calculate the knowledge score.
(n = 37).

In an ordinal regression model, there was a significant negative association between
participants with higher KS and the statement “I prescribe a biosimilar in a patient based
primarily on my clinical experience” (p = 0.02). In a second ordinal regression model, there
was a significant negative association between KS and the statement “I explicitly use the
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term “biosimilar” when talking to my patients who are going to start a biosimilar or to
whom I want to suggest a biosimilar substitution” (p = 0.02). On the contrary, there was a
significant positive association between KS and participants agreeing with the statement
“The lack of incentive systems is a barrier to the prescription of biosimilars in Switzerland”
(p = 0.02)

3.3. Confidence in TNF-α Antagonist Biosimilars

Only a few physicians disagreed (n = 4, 11%) or strongly disagreed (n = 1, 3%) with
being comfortable talking about the benefits of biosimilars to their patients or colleagues.
Rheumatologists felt more comfortable than immunoallergologists and gastroenterolo-
gists in both cases (p < 0.01), while immunoallergologists were more comfortable than
gastroenterologists when discussing biosimilars with their patients (p < 0.01). A slight
majority of participants (n = 11, 33%) strongly/agreed that they prescribed biosimilars
based primarily on their own clinical experience. Similarly, a larger majority (n = 19, 57%)
strongly/disagreed with the statement “When a biosimilar comes on the market, I prefer to
wait for the results of substitution in my colleagues’ patients before proposing the substitu-
tion to my patients”. The majority of physicians (n = 30, 90%) readily prescribed biosimilars
to BNPs using literature findings, with rheumatologists more likely than immunoallergolo-
gists and gastroenterologists (p < 0.01). Thirty (90%) participants expressed confidence in
the therapeutic management of BNPs for whom they prescribed biosimilars. Furthermore,
most participants (n = 26, 79%) strongly/agreed with initiating treatment with a biosimilar
rather than substituting the originator in patients already in remission.

Sixteen (48%) physicians strongly/disagreed to offer a biosimilar substitution to their
patients already on an originator and in remission. If participants relied solely on findings
from the literature, the majority (n =19, 57%) strongly/disagreed to switch patients who
had difficulty achieving remission. Yet, seventeen (51%) participants strongly/agreed with
the statement “Prescribing a biosimilar gives me confidence in the therapeutic management
of my patients who have not yet started their treatment with the originator”.

3.4. Opinion Regarding Biosimilars of TNF-α Antagonists

Biosimilar prescribing was well promoted in the participant's institutions/office (n
strongly/agreed = 22, 63%). However, when asked if biosimilar prescription was pro-
moted by the Swiss Federal Office of Public Health, participants’ answers were mixed (n
strongly/disagreed = 11 (33%), n neither disagreed nor agreed = 11 (33%), n strongly/agreed
= 11 (33%)). On another note, a minority (n = 4, 12%) acknowledged that they had re-
frained from prescribing biosimilars because health insurance companies routinely blocked
their reimbursement for off-label use. Thirty-one (94%) physicians strongly/agreed that
biosimilars represent an opportunity to reduce healthcare costs. Nevertheless, opinions
were more mitigated regarding the statement “The lack of incentive systems is a barrier to
the prescription of biosimilars in Switzerland” (n strongly/disagreed = 6 (18%), n neither
disagreed nor agreed = 15 (39%), n strongly/agreed = 14 (42%)). Answers were mixed when
participants were asked if the success of a substitution of an originator by its biosimilar
depended mainly on the physician-patient relationship (n strongly/disagreed = 6 (18%), n
neither disagreed nor agreed = 10 (30%), n strongly/agreed = 17 (51%)).

4. Discussion

To our knowledge, this is the first study assessing the expertise, experience, and
opinion regarding TNF-α antagonist biosimilars of postgraduate physicians and special-
ists in rheumatology, gastroenterology, and immunoallergology in Western Switzerland.
This study follows previous work undertaken in Western Switzerland, which reported
a substantial discontinuation rate among patients treated with an infliximab biosimilar
(i.e., CT-P13) [34]. Given the economic stakes associated with biosimilars, an evaluation of
potential barriers to the use of biosimilars in Western Switzerland was required.
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4.1. A Slow but Positive Trend in Knowledge and Confidence in Biosimilars

In general, the physicians in our study felt well-informed about biosimilars and agreed
that their level of knowledge was “good”. They felt comfortable discussing biosimilars with
their colleagues and patients, and reported positively presenting information about biosimi-
lars, even if they did not explicitly use the term “biosimilar” during consultations with their
patients. Their good level of knowledge was objectively confirmed with the calculation of a
knowledge score (KS). However, questions regarding the technical definitions related to the
structure of biosimilars (i.e., amino acid chain and glycosylation) or to their similarity to
their respective original biologics (originators) were not answered correctly by a majority
of our participants, reflecting the results reported by a 2021 systematic review in which
physicians tended to have higher self-reported knowledge compared with their actual
knowledge [21]. Furthermore, only 46% of our participants stated that biosimilars had
the same immunogenicity as their originators, which is also consistent with the literature,
where varying levels of surveyed physicians believe that a biosimilar and its originator do
not have the same immunogenicity [19,36,43,44]. In addition, KS was negatively associated
with using clinical experience alone to prescribe biosimilars, meaning that participants with
higher KS relied on other sources of information to guide their decision (e.g., literature or
fellow physicians).

Physicians practicing for more than 20 years had a significantly lower KS than those
who had between 10 and 20 years of cumulated experience. Of course, this result alone
does not suggest that younger generations of physicians are better trained and informed
about biosimilars, but a trend may be emerging as new biosimilars are being approved.
A comparison of the data from two studies from the Alliance for Safe Biologic Medicines
(ASBM) that took place in 2013 and 2019 revealed a 76% to 90% increase in the level of
knowledge about biosimilars in European prescribers [27]. This observation is consistent
with the hypothesis that there is a positive trend in the positive evolution of knowledge
about biosimilars over the past decade. Interestingly, the 2019 ASBM study also reported
that 31% of Swiss physicians considered themselves “very familiar” with biosimilars, 51%
had only a “basic understanding”, 14% “could not define them”, and 5% had “never heard
of them”. It is worth noting that a higher proportion of physicians in our study agreed
that they had a “good” level of knowledge regarding biosimilars, compared to the 2019
ASBM’s data.

Three older surveys conducted between 2014 and 2015 reported lower awareness
of biosimilars and limited confidence in prescribing them, certainly due to the limited
availability of biosimilars at that time [17,19,20]. The first study (2014) was conducted in
Europe with 307 inflammatory bowel disease (IBD) specialists and reported that 61% felt
“little or no confidence” in prescribing them [19]. The second one (2015) was led by the
ASBM in South America with 399 prescribers from four countries and 10 specialties [17].
Again, only 53% of the participants considered themselves “familiar” with biosimilars. The
third one (2015), with 220 Japanese rheumatologists and oncologists, reported that 35%
of them had “never heard” of the term “biosimilar” [20]. This relative lack of awareness
during these years may be explained by the fact that, until 2016, only four biologics (i.e.,
epoetin alfa, filgrastim, insulin glargine, and somatropin) had biosimilars approved by the
European Medicines Agency (EMA), the world’s primary regulatory body for biosimilar
drug approval [45–49]. However, despite multiple biosimilars being approved in the
following years (TNF-α antagonists: infliximab (2016), etanercept (2017), and adalimumab
(2017); antineoplastic agents: rituximab (2018), trastuzumab (2018), and bevacizumab
(2019)), physicians’ global expertise in biosimilars remained low, while older concerns
flourished, suggesting that the positive trend mentioned above may take more years to
realize its potential [50–55].

Hence, following these European market authorizations, two systematic reviews
(from 2019 and 2021) summarized the state of physicians’ knowledge and acceptance of
biosimilars in multiple specialties. The first included three U.S.-based studies and 17 that
originated in Europe (from 2014 to 2018) [22]. The second included 23 studies from 2014
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to 2019, also primarily European [21]. Both reviews reported varying levels of familiarity
with biosimilars (49% to 67%) and general concerns about the safety, efficacy, extrapolation,
interchangeability, and immunogenicity of biosimilars. The second review also reported
that physicians’ objectively measured knowledge, was generally more limited compared to
their self-reported knowledge, as mentioned before. In addition, the most recent studies
from 2021 reported that efficacy and confidence in biosimilars were still the primary barriers
to their prescribing, in multiple settings and specialties [24,29,31].

4.2. Physician’s Prescription Behavior

Regarding their prescription behavior, physicians in our study preferred to prescribe a
biosimilar to BNPs rather than substituting the originator for an already stabilized patient,
which is also reported by multiple studies with participants from various specialties and
settings in the literature [24,31,56,57]. Interestingly, participants in our study were less likely
to switch stabilized patients than the 95 Swiss physicians in the 2019 ASBM study [27].
This may be because the physicians in our study reported not having enough time to
manage biosimilar substitutions or because their patients, who were already taking the
originator, were reluctant to consider a non-medical switch (i.e., a change of medication
in a stable patient to another (non-generic) medication, for reasons other than side effects,
poor adherence, or lack effectiveness) [58]. Another explanation comes from several
observational studies in the literature which reported that patients who were switched
from an originator to its biosimilar experienced an increase in their disease symptoms, a loss
of treatment efficacy or even adverse effects [59]. In any case, this raises the question of the
extent to which prescribers are aware of their contribution to healthcare costs, as biosimilars
have to be at least 25% less expensive than their originators in Switzerland. In our study, the
positive association between KS and the statement “The lack of incentive systems is a barrier to
the prescription of biosimilars in Switzerland” suggests that physicians with greater knowledge
regarding biosimilars are more sensitive to the economic implications of biosimilars and
their prescription. This is not necessarily a given in Switzerland, as originator drugs and
their biosimilars benefit from the same reimbursement rates and patients contribute only
10% of their outpatient treatment in direct payments.

In the rest of the literature, specialists’ prescription behavior reported by studies from
2019 onward diverged by location. Indeed, European-based studies tended to report a
greater proportion of physicians who are comfortable with biosimilar substitution or are
likely to switch patients who are doing well on the originator, compared with countries
outside EMA jurisdiction or under FDA regulations.

4.3. Opinion Regarding the Prescription of TNF-α Antagonists Biosimilars in Switzerland

Promoting the prescription of biosimilars at the national level, for example through
incentives or national tenders, is complex because Switzerland is a federal state (confed-
eration). Hence, each member state (cantons) retains its independence but is subject to
the central authority, essentially consisting of a coordinating body whose decisions must
be taken unanimously by the member states. In general, although the central authority
coordinates health policy strategies (e.g., strategy “Health2030”), the cantons have the
freedom to implement them as they see fit [60]. Hence, even though the prescription of
TNF-α antagonist biosimilars is known to be well-promoted in Western Switzerland, it
is not necessarily the case in the central and eastern part of Switzerland, as reported by
the Swiss Biosimilars Barometer (SBB), an annual report published by a community of
interest to promote biosimilars in Switzerland [61,62]. This year’s report noted that regional
disparities in Switzerland regarding the prescribing of biosimilars continued to widen
and that drug costs for mandatory health insurance could have been reduced by about
100 million Swiss francs if biosimilars had been used consistently [61,63]. Although this
amount of savings is based only on direct purchase prices and does not take into account
discounts negotiated between hospitals and pharmaceutical industries or the full direct
costs required to introduce a biosimilar in a hospital, it does highlight the political power
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of cantons to operate as they see fit and to prioritize the use of more expensive originators
in their hospitals [34]. Indeed, there were no official guidelines for the implementation,
management, or use of biosimilars in Switzerland at the time of this study.

The main limitation of the present study is its relatively low response rate and thus
its ability to infer to a larger population of rheumatologists, gastroenterologists, and im-
munoallergologists in the cantons of Vaud and Geneva. However, the majority of responses
were rarely correlated with specialties (i.e., rheumatology, gastroenterology, or immunol-
ogy), years of cumulative experience (i.e., <10 years, between 10 and 20 years, or >20 years),
or place of practice (i.e., office or hospital), meaning that the overall results reported by our
study might be generalized to all practitioners prescribing TNF-α antagonist biosimilars in
Western Switzerland.

Future studies should include the rest of the regions of Switzerland, or at least the
cantons with a university-level hospital (i.e., Basel, Bern, and Zurich) to better characterize
the regional differences identified in the SBB report. Creating a questionnaire that would be
fully understood by all prescribers of biosimilars in Switzerland is a complex task; not only
would there be specificities with respect to the prescribers’ specialties or place of practice,
but also back-translation methodologies (two-way translations by two independent transla-
tors) would be required to ensure that the questionnaire is understood in French, German
and Italian (the three official languages in Switzerland.). Nevertheless, such results would
help to understand and address regional disparities regarding the use of TNF-α antagonist
biosimilars in Switzerland and lay the groundwork for concrete actions to optimize our
healthcare resources.

5. Conclusions

The present study reported current expertise, opinions, and attitudes toward TNF-α an-
tagonist biosimilars among postgraduate physicians and specialists in Western Switzerland.
Participants’ knowledge and confidence in these biosimilars were high and consistent with
the current trend reported in the literature. Respondents seemed particularly comfortable
initiating biosimilar therapy in biologic-naive patients, whereas a significant proportion
expressed concerns about switching patients already receiving an originator. Further stud-
ies would be needed to assess the need for specific guidelines for biosimilar switching or
whether national incentives should be established to facilitate the communication around
these biosimilars and their prescription.
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et al. Policies for biosimilar uptake in Europe: An overview. PLoS ONE 2017, 12, e0190147. [CrossRef] [PubMed]

7. U.S. Food & Drug Administration (FDA). Biological Product Definitions. Available online: https://www.fda.gov/media/108557
/download (accessed on 6 February 2020).

8. U.S. Food & Drug Administration (FDA). Biosimilars. Available online: https://www.fda.gov/drugs/therapeutic-biologics-
applications-bla/biosimilars (accessed on 18 March 2022).

9. European Medicine Agency (EMA). Biosimilars. Available online: https://www.ema.europa.eu/en/human-regulatory/research-
development/scientific-guidelines/multidisciplinary/multidisciplinary-biosimilar (accessed on 18 March 2022).

10. Murage, M.J.; Tongbram, V.; Feldman, S.R.; Malatestinic, W.N.; Larmore, C.J.; Muram, T.M.; Burge, R.T.; Bay, C.; Johnson, N.;
Clifford, S.; et al. Medication adherence and persistence in patients with rheumatoid arthritis, psoriasis, and psoriatic arthritis: A
systematic literature review. Patient Prefer. Adherence 2018, 12, 1483–1503. [CrossRef]

11. Yasmeen, N.; Sawyer, L.M.; Malottki, K.; Levin, L.; Apol, E.D.; Jemec, G.B. Targeted therapies for patients with moderate-to-severe
psoriasis: A systematic review and network meta-analysis of PASI response at 1 year. J. Dermatol. Treat. 2020, 33, 204–218.
[CrossRef]

12. Yu, C.L.; Yang, C.H.; Chi, C.C. Drug Survival of Biologics in Treating Ankylosing Spondylitis: A Systematic Review and
Meta-analysis of Real-World Evidence. BioDrugs 2020, 34, 669–679. [CrossRef] [PubMed]

13. Peyrin-Biroulet, L.; Van Assche, G.; Gómez-Ulloa, D.; García-Álvarez, L.; Lara, N.; Black, C.; Kachroo, S. Systematic Review of
Tumor Necrosis Factor Antagonists in Extraintestinal Manifestations in Inflammatory Bowel Disease. Clin. Gastroenterol. Hepatol.
2016, 15, 25–36. [CrossRef] [PubMed]

14. MSD Merck Sharp & Dohme AG. Remicade®. Available online: https://www.swissmedicinfo.ch/?Lang=EN#section4 (accessed
on 18 March 2022).

15. AbbVie AG. Humira®, Solution Injectable. Available online: https://www.swissmedicinfo.ch/#section4 (accessed on 18 March
2022).

16. Pfizer AG. Enbrel®/Enbrel MyClic®. Available online: https://www.swissmedicinfo.ch/#section4 (accessed on 18 March 2022).
17. Alliance for Safe Biologic Medicines (ASBM). ASBM Latin America Prescribers Survey. Available online: https://safebiologics.

org/wp-content/uploads/2015/06/ASBM-Latin-America-2015-FINAL.pdf (accessed on 8 March 2022).
18. Beck, M.; Rybarczyk-Vigouret, M.-C.; Levêque, D.; Sordet, C.; Sibilia, J.; Velten, M.; On behalf of the CRI (Club “Rhumatismes et

Inflammations”). Rheumatologists’ Perceptions of Biosimilar Medicines Prescription: Findings from a French Web-Based Survey.
BioDrugs 2016, 30, 585–592. [CrossRef]

19. Danese, S.; Fiorino, G.; Michetti, P. Viewpoint: Knowledge and viewpoints on biosimilar monoclonal antibodies among members
of the European Crohn's and Colitis Organization. J. Crohns. Colitis. 2014, 8, 1548–1550. [CrossRef]

20. Tanabe, K.; Sugimoto, N.; Fujimoto, Y. A Web-Based Survey to Investigate the Extent of Awareness and Understanding for
Biosimilar among Japanese Physicians and Pharmacists. Value Health 2015, 18, A658. [CrossRef]

21. Sarnola, K.; Merikoski, M.; Jyrkkä, J.; Hämeen-Anttila, K. Physicians’ perceptions of the uptake of biosimilars: A systematic
review. BMJ Open 2020, 10, e034183. [CrossRef]

https://www.bccresearch.com/market-research/biotechnology/biologic-therapeutic-drugs-technologies-markets-report.html
https://www.bccresearch.com/market-research/biotechnology/biologic-therapeutic-drugs-technologies-markets-report.html
https://www.statista.com/topics/1764/global-pharmaceutical-industry/
https://www.statista.com/topics/1764/global-pharmaceutical-industry/
https://www.iqvia.com/-/media/iqvia/pdfs/institute-reports/the-global-use-of-medicine-in-2019-and-outlook-to-2023.pdf?_=1580989922494
https://www.iqvia.com/-/media/iqvia/pdfs/institute-reports/the-global-use-of-medicine-in-2019-and-outlook-to-2023.pdf?_=1580989922494
https://www.iqvia.com/-/media/iqvia/pdfs/institute-reports/advancing-biosimilar-sustainability-in-europe.pdf?_=1582559849932
https://www.iqvia.com/-/media/iqvia/pdfs/institute-reports/advancing-biosimilar-sustainability-in-europe.pdf?_=1582559849932
https://www.iqvia.com/-/media/iqvia/pdfs/institute-reports/the-global-use-of-medicine-in-2019-and-outlook-to-2023.pdf?_=1580989922494
https://www.iqvia.com/-/media/iqvia/pdfs/institute-reports/the-global-use-of-medicine-in-2019-and-outlook-to-2023.pdf?_=1580989922494
http://doi.org/10.1371/journal.pone.0190147
http://www.ncbi.nlm.nih.gov/pubmed/29284064
https://www.fda.gov/media/108557/download
https://www.fda.gov/media/108557/download
https://www.fda.gov/drugs/therapeutic-biologics-applications-bla/biosimilars
https://www.fda.gov/drugs/therapeutic-biologics-applications-bla/biosimilars
https://www.ema.europa.eu/en/human-regulatory/research-development/scientific-guidelines/multidisciplinary/multidisciplinary-biosimilar
https://www.ema.europa.eu/en/human-regulatory/research-development/scientific-guidelines/multidisciplinary/multidisciplinary-biosimilar
http://doi.org/10.2147/PPA.S167508
http://doi.org/10.1080/09546634.2020.1743811
http://doi.org/10.1007/s40259-020-00442-x
http://www.ncbi.nlm.nih.gov/pubmed/32946076
http://doi.org/10.1016/j.cgh.2016.06.025
http://www.ncbi.nlm.nih.gov/pubmed/27392760
https://www.swissmedicinfo.ch/?Lang=EN#section4
https://www.swissmedicinfo.ch/#section4
https://www.swissmedicinfo.ch/#section4
https://safebiologics.org/wp-content/uploads/2015/06/ASBM-Latin-America-2015-FINAL.pdf
https://safebiologics.org/wp-content/uploads/2015/06/ASBM-Latin-America-2015-FINAL.pdf
http://doi.org/10.1007/s40259-016-0202-5
http://doi.org/10.1016/j.crohns.2014.06.007
http://doi.org/10.1016/j.jval.2015.09.2381
http://doi.org/10.1136/bmjopen-2019-034183


Healthcare 2022, 10, 2152 11 of 12

22. Leonard, E.; Wascovich, M.; Oskouei, S.; Gurz, P.; Carpenter, D. Factors Affecting Health Care Provider Knowledge and
Acceptance of Biosimilar Medicines: A Systematic Review. J. Manag. Care Spec. Pharm. 2019, 25, 102–112. [CrossRef]

23. Yang, J.; Blinzler, K.; Lankin, J.; Vijayakumar, S.; Maculaitis, M.C.; Shelbaya, A. Evolving Perceptions, Utilization, and Real-World
Implementation Experiences of Oncology Monoclonal Antibody Biosimilars in the USA: Perspectives from Both Payers and
Physicians. BioDrugs 2021, 36, 71–83. [CrossRef] [PubMed]

24. Marín-Jiménez, I.; Carrascosa, J.M.; Guigini, M.A.; Monte-Boquet, E. Knowledge, perceptions, attitude, barriers and facilitators of
biosimilars use across specialty physicians and hospital pharmacists: A national survey. Farm. Hosp. 2021, 45, 240–246. [PubMed]

25. Cohen, H.P.; McCabe, D. The Importance of Countering Biosimilar Disparagement and Misinformation. BioDrugs 2020, 34,
407–414. [CrossRef] [PubMed]

26. Hadoussa, S.; Bouhlel, M.; A Soussi, M.; Drira, C.; Hadoussa, M.; Khrouf, M.R. Perception of hematologists and oncologists about
the biosimilars: A prospective Tunisian study based on a survey. J. Oncol. Pharm. Pract. 2019, 26, 124–132. [CrossRef] [PubMed]

27. Alliance for Safe Biologic Medicines (ASBM). ASBM Survey of European Prescribers. Understanding and Knowledge of Biosimilar
Medicines. Available online: https://safebiologics.org/wp-content/uploads/2020/06/EU-Survey-2019.pdf (accessed on 8
March 2022).

28. Aoki, Y.; Sai, K.; Katsuta, Y.; Suzuki, M.; Suzuki, Y.; Ishii-Watabe, A.; Saito, Y. Questionnaire Survey on Adoption and Prescription
of Biosimilars (Antibody and Its-related Products) by Medical Doctors in Japan. YAKUGAKU ZASSHI 2022, 142, 547–560.
[CrossRef]

29. Poon, S.Y.-K.; Hsu, J.C.; Ko, Y.; Chiang, S.-C. Assessing Knowledge and Attitude of Healthcare Professionals on Biosimilars: A
National Survey for Pharmacists and Physicians in Taiwan. Healthcare 2021, 9, 1600. [CrossRef]

30. Mhiri, A.; Khemakhem, M.; Kalboussi, N.; Kacem, B. Knowledge and perceptions of biosimilar medicines by health professionals
in Tunisia. Ann. Pharm. Fr. 2021, 80, 327–339. [CrossRef] [PubMed]

31. Gibofsky, A.; McCabe, D. US rheumatologists’ beliefs and knowledge about biosimilars: A survey. Rheumatology 2020, 60, 896–901.
[CrossRef]

32. Karateev, D.; Belokoneva, N. Evaluation of Physicians’ Knowledge and Attitudes Towards Biosimilars in Russia and Issues
Associated with Their Prescribing. Biomolecules 2019, 9, 57. [CrossRef] [PubMed]

33. Demir-Dora, D.; Aksoyalp, Z. Medical students' knowledge and awareness levels about biologics and biosimilars: The earlier the
better? Expert Opin. Biol. Ther. 2022, 22, 245–251. [CrossRef] [PubMed]

34. Krstic, M.; Devaud, J.-C.; Marti, J.; Sadeghipour, F. Exploring the Reasons Behind the Substantial Discontinuation Rate Among
Patients Taking CT-P13 in a Large Tertiary Hospital in Western Switzerland: A Retrospective Cohort Study Using Routinely
Collected Medical Data. Drugs Real World Outcomes 2022, 9, 425–436. [CrossRef]

35. Momentive. SurveyMonkey. Available online: https://www.surveymonkey.com (accessed on 1 April 2022).
36. Danese, S.; Fiorino, G.; Michetti, P. Changes in Biosimilar Knowledge among European Crohn’s Colitis Organization [ECCO]

Members: An Updated Survey. J. Crohn’s Colitis 2016, 10, 1362–1365. [CrossRef]
37. Cook, J.W.; McGrath, M.K.; Dixon, M.D.; Switchenko, J.M.; Harvey, R.D.; Pentz, R.D. Academic oncology clinicians’ understanding

of biosimilars and information needed before prescribing. Ther. Adv. Med Oncol. 2019, 11. [CrossRef]
38. The Federal Assembly of the Swiss Confederation. Federal Act on Research Involving Human Beings. Available online:

https://www.fedlex.admin.ch/eli/cc/2013/617/en (accessed on 1 April 2022).
39. Eysenbach, G. Improving the Quality of Web Surveys: The Checklist for Reporting Results of Internet E-Surveys (CHERRIES). J.

Med Internet Res. 2004, 6, e34. [CrossRef]
40. Computer Program. R: A language and environment for statistical computing. In R Foundation for Statistical Computing; Computer

Program: Vienna, Austria, 2022.
41. Federal Office of Public Health (FOPH). Register of Medical Professions. Available online: https://www.medregom.admin.ch/EN

(accessed on 31 May 2022).
42. HCI Solutions SA. Compendium.ch. Available online: https://compendium.ch (accessed on 28 July 2022).
43. Cohen, H.; Beydoun, D.; Chien, D.; Lessor, T.; McCabe, D.; Muenzberg, M.; Popovian, R.; Uy, J. Awareness, Knowledge, and

Perceptions of Biosimilars Among Specialty Physicians. Adv. Ther. 2016, 33, 2160–2172. [CrossRef] [PubMed]
44. Park, S.-K.; Moon, W.; Kim, E.S.; Park, S.H.; Park, D.I. Knowledge and Viewpoints on Biosimilar Monoclonal Antibodies among

Asian Physicians: Comparison with European Physicians. Korean J. Gastroenterol. 2019, 74, 333–340. [CrossRef] [PubMed]
45. European Medicines Agency (EMA). Abasaglar. Available online: https://www.ema.europa.eu/en/medicines/human/EPAR/

abasaglar-previously-abasria#authorisation-details-section (accessed on 20 June 2022).
46. European Medicines Agency (EMA). Binocrit. Available online: https://www.ema.europa.eu/en/medicines/human/EPAR/

binocrit#authorisation-details-section (accessed on 20 June 2022).
47. European Medicines Agency (EMA). Tevagrastim. Available online: https://www.ema.europa.eu/en/medicines/human/EPAR/

tevagrastim#authorisation-details-section (accessed on 20 June 2022).
48. European Medicines Agency (EMA). Zarzio. Available online: https://www.ema.europa.eu/en/medicines/human/EPAR/

zarzio#authorisation-details-section (accessed on 20 June 2022).
49. European Medicines Agency (EMA). Omnitrope. Available online: https://www.ema.europa.eu/en/medicines/human/EPAR/

omnitrope#authorisation-details-section (accessed on 20 June 2022).

http://doi.org/10.18553/jmcp.2019.25.1.102
http://doi.org/10.1007/s40259-021-00509-3
http://www.ncbi.nlm.nih.gov/pubmed/34822141
http://www.ncbi.nlm.nih.gov/pubmed/34806583
http://doi.org/10.1007/s40259-020-00433-y
http://www.ncbi.nlm.nih.gov/pubmed/32691270
http://doi.org/10.1177/1078155219848817
http://www.ncbi.nlm.nih.gov/pubmed/31106664
https://safebiologics.org/wp-content/uploads/2020/06/EU-Survey-2019.pdf
http://doi.org/10.1248/yakushi.21-00216
http://doi.org/10.3390/healthcare9111600
http://doi.org/10.1016/j.pharma.2021.08.001
http://www.ncbi.nlm.nih.gov/pubmed/34428456
http://doi.org/10.1093/rheumatology/keaa502
http://doi.org/10.3390/biom9020057
http://www.ncbi.nlm.nih.gov/pubmed/30754705
http://doi.org/10.1080/14712598.2021.1982890
http://www.ncbi.nlm.nih.gov/pubmed/34546845
http://doi.org/10.1007/s40801-022-00299-2
https://www.surveymonkey.com
http://doi.org/10.1093/ecco-jcc/jjw090
http://doi.org/10.1177/1758835918818335
https://www.fedlex.admin.ch/eli/cc/2013/617/en
http://doi.org/10.2196/jmir.6.3.e34
https://www.medregom.admin.ch/EN
https://compendium.ch
http://doi.org/10.1007/s12325-016-0431-5
http://www.ncbi.nlm.nih.gov/pubmed/27798772
http://doi.org/10.4166/kjg.2019.74.6.333
http://www.ncbi.nlm.nih.gov/pubmed/31870139
https://www.ema.europa.eu/en/medicines/human/EPAR/abasaglar-previously-abasria#authorisation-details-section
https://www.ema.europa.eu/en/medicines/human/EPAR/abasaglar-previously-abasria#authorisation-details-section
https://www.ema.europa.eu/en/medicines/human/EPAR/binocrit#authorisation-details-section
https://www.ema.europa.eu/en/medicines/human/EPAR/binocrit#authorisation-details-section
https://www.ema.europa.eu/en/medicines/human/EPAR/tevagrastim#authorisation-details-section
https://www.ema.europa.eu/en/medicines/human/EPAR/tevagrastim#authorisation-details-section
https://www.ema.europa.eu/en/medicines/human/EPAR/zarzio#authorisation-details-section
https://www.ema.europa.eu/en/medicines/human/EPAR/zarzio#authorisation-details-section
https://www.ema.europa.eu/en/medicines/human/EPAR/omnitrope#authorisation-details-section
https://www.ema.europa.eu/en/medicines/human/EPAR/omnitrope#authorisation-details-section


Healthcare 2022, 10, 2152 12 of 12

50. European Medicines Agency (EMA). Inflectra. Available online: https://www.ema.europa.eu/en/medicines/human/EPAR/
inflectra (accessed on 6 April 2021).

51. European Medicine Agency (EMA). Erelzi. Available online: https://www.ema.europa.eu/en/medicines/human/EPAR/erelzi
(accessed on 21 June 2022).

52. European Medicine Agency (EMA). Rixathon. Available online: https://www.ema.europa.eu/en/medicines/human/EPAR/
rixathon (accessed on 21 June 2022).

53. European Medicine Agency (EMA). Amgevita. Available online: https://www.ema.europa.eu/en/medicines/human/EPAR/
amgevita (accessed on 21 June 2022).

54. European Medicine Agency (EMA). Kanjinti. Available online: https://www.ema.europa.eu/en/medicines/human/EPAR/
kanjinti#authorisation-details-section (accessed on 21 June 2022).

55. European Medicine Agency (EMA). Zirabev. Available online: https://www.ema.europa.eu/en/medicines/human/EPAR/
zirabev (accessed on 21 June 2022).

56. O'Callaghan, J.; Bermingham, M.; Leonard, M.; Hallinan, F.; Morris, J.M.; Moore, U.; Griffin, B.T. Assessing awareness and
attitudes of healthcare professionals on the use of biosimilar medicines: A survey of physicians and pharmacists in Ireland. Regul.
Toxicol. Pharmacol. 2017, 88, 252–261. [CrossRef] [PubMed]

57. Feldman, M.; Reilly, M.S. A white paper: US biosimilars market on pace with Europe. Generics Biosimilars Initiat. J. 2020, 9,
150–154. [CrossRef]

58. Krstic, M.; Devaud, J.-C.A.; Sadeghipour, F. Pharmacists’ considerations on non-medical switching at the hospital: A systematic
review of the economic outcomes of cost-saving therapeutic drug classes. Eur. J. Hosp. Pharm. 2021, 28, e2–e7. [CrossRef]
[PubMed]

59. Federal Office of Public Health (FOPH). Health2030. Available online: https://www.bag.admin.ch/bag/en/home/strategie-
und-politik/gesundheit-2030.html (accessed on 22 July 2022).

60. Curafutura bc, Intergenerika. Baromètre des biosimilaires Suisse 2022: Les Biosimilaires Encore Trop Peu Utilisés en Suisse.
Available online: https://curafutura.ch/fr/barometre-des-biosimilaires-suisse-les-biosimilaires-encore-trop-peu-utilises-en-
suisse/ (accessed on 23 June 2022).

61. Institute fo Human Data Science (IQVIA). Homepage. Available online: https://www.iqvia.com (accessed on 23 June 2022).
62. Curafutura bc, Intergenerika. Baromètre des biosimilaires Suisse 2020. Available online: https://biosimilar.ch/wp-content/

uploads/simple-file-list/Biosimilar_Barometer_1_April-2021_FR.pdf (accessed on 23 June 2022).
63. Curafutura bc, Intergenerika. Baromètre des biosimilaires Suisse 2021. Available online: https://biosimilar.ch/wp-content/

uploads/simple-file-list/Biosimilar_Barometer_2_September-2021_FR.pdf (accessed on 23 June 2022).

https://www.ema.europa.eu/en/medicines/human/EPAR/inflectra
https://www.ema.europa.eu/en/medicines/human/EPAR/inflectra
https://www.ema.europa.eu/en/medicines/human/EPAR/erelzi
https://www.ema.europa.eu/en/medicines/human/EPAR/rixathon
https://www.ema.europa.eu/en/medicines/human/EPAR/rixathon
https://www.ema.europa.eu/en/medicines/human/EPAR/amgevita
https://www.ema.europa.eu/en/medicines/human/EPAR/amgevita
https://www.ema.europa.eu/en/medicines/human/EPAR/kanjinti#authorisation-details-section
https://www.ema.europa.eu/en/medicines/human/EPAR/kanjinti#authorisation-details-section
https://www.ema.europa.eu/en/medicines/human/EPAR/zirabev
https://www.ema.europa.eu/en/medicines/human/EPAR/zirabev
http://doi.org/10.1016/j.yrtph.2017.06.013
http://www.ncbi.nlm.nih.gov/pubmed/28666961
http://doi.org/10.5639/gabij.2020.0904.025
http://doi.org/10.1136/ejhpharm-2020-002652
http://www.ncbi.nlm.nih.gov/pubmed/33472819
https://www.bag.admin.ch/bag/en/home/strategie-und-politik/gesundheit-2030.html
https://www.bag.admin.ch/bag/en/home/strategie-und-politik/gesundheit-2030.html
https://curafutura.ch/fr/barometre-des-biosimilaires-suisse-les-biosimilaires-encore-trop-peu-utilises-en-suisse/
https://curafutura.ch/fr/barometre-des-biosimilaires-suisse-les-biosimilaires-encore-trop-peu-utilises-en-suisse/
https://www.iqvia.com
https://biosimilar.ch/wp-content/uploads/simple-file-list/Biosimilar_Barometer_1_April-2021_FR.pdf
https://biosimilar.ch/wp-content/uploads/simple-file-list/Biosimilar_Barometer_1_April-2021_FR.pdf
https://biosimilar.ch/wp-content/uploads/simple-file-list/Biosimilar_Barometer_2_September-2021_FR.pdf
https://biosimilar.ch/wp-content/uploads/simple-file-list/Biosimilar_Barometer_2_September-2021_FR.pdf

	Introduction 
	Materials and Methods 
	Results 
	Respondent’s Characteristics 
	Experience and Knowledge Regarding Biosimilars 
	Confidence in TNF- Antagonist Biosimilars 
	Opinion Regarding Biosimilars of TNF- Antagonists 

	Discussion 
	A Slow but Positive Trend in Knowledge and Confidence in Biosimilars 
	Physician’s Prescription Behavior 
	Opinion Regarding the Prescription of TNF- Antagonists Biosimilars in Switzerland 

	Conclusions 
	References

