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Abstract

Background Knowledge, attitudes and substitution laws of biosimilars are not consistent across countries. Biosimilar
acceptance among patients and healthcare professionals may be suffering from gaps in knowledge and understand-
ing about biosimilars and their regulatory approval process. Pharmacists'roles and responsibilities changed consid-
erably during the COVID-19 pandemic. Thus, they might have gained new skills and self-confidence in counseling
and substitution of biosimilars.

Aims To examine and compare the knowledge, perceptions and information needs of German and Swiss pharma-
cists regarding original biologicals and biosimilars in 2020 and 2022.

Methods We conducted an online survey among Swiss and German community pharmacies in February 2020
(before) and August 2022 (after the COVID-19 pandemic). Descriptive statistics were calculated and the Chi-Square
test was used for comparisons among categorical variables.

Results A total of 764 pharmacists took part in the survey (390 in 2020 and 374 in 2022) with comparable demo-
graphics. The frequency of dispensing biologicals remained similar between German and Swiss pharmacists in 2020
and 2022, but the Swiss dispensation of biosimilars increased significantly in 2022 compared to 2020. Concern-

ing the understanding of the term biosimilars, knowledge remained moderate in both countries in both years.
Participants were equally familiar with the term and most felt sufficiently informed. In both countries, substitution
with a biosimilar showed the least confidence of all attitudes. A third of the participants indicated correct substitu-
tion rules in their country. In both years, around 85% of the participants were highly interested in additional training
on this topic.

Discussion/Conclusion The results indicate that similarities and differences between Germany and Switzerland
regarding knowledge and attitudes towards biologicals and biosimilars remained unchanged before and after

the COVID-19 pandemic. An influence of the pandemic is unlikely. There is still a clear lack of knowledge among com-
munity pharmacists on biosimilars, especially regarding the substitution rules. Due to a rising market with many

*Correspondence:

Kirstin Messner

kirstin.messner@unibas.ch

Full list of author information is available at the end of the article

©The Author(s) 2023. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativecom-
mons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12913-023-10475-x&domain=pdf
http://orcid.org/0009-0003-8146-1553

Messner et al. BMC Health Services Research (2023) 23:1432

Page 2 of 12

requires additional training for pharmacists.

Key points

for additional training for pharmacists on this topic.

benefits but also big challenges to overcome, the topic of biosimilars should receive more attention in the future. This

Overall, the similarities and differences between both countries regarding knowledge and attitudes towards biologi-
cals and biosimilars remained unchanged before and after the COVID-19 pandemic. There is still a clear lack of knowl-
edge among community pharmacists on biosimilars, especially regarding the substitution rules. This shows the need

Keywords Biological, Biosimilars, Survey, Community pharmacy, Knowledge, Attitudes, Covid-19 pandemic

Introduction

A biological pharmaceutical product contains active sub-
stances from a biological source, such as living cells or
organisms, which are naturally variable. This variability
must fall within an acceptable range to ensure consistent
safety and efficacy [1]. Biosimilars are biologicals that are
developed with the intention to act as alternatives to ref-
erence biological products with the same functionality. A
biosimilar is highly similar but not identical in its molec-
ular structure due to differences in the complex biotech-
nological manufacturing process. However, structural
differences that may exist of biosimilars compared to
their reference product are not clinically relevant [1-4].
Nevertheless, a biosimilar it is not regarded as a generic
of a biological medicine. Therefore, biosimilars undergo
a different regulatory approval and control process that
focuses on analytical and functional comparability in
place of extensive clinical study data. In contrast to
generics, for which only quality and bioequivalence need
to be demonstrated, biosimilars need to demonstrate
comparable pharmacokinetics and immunogenicity,
with comparable efficacy studies only conducted if there
is residual uncertainty [1]. As a result of lower develop-
ment costs (biologicals: > 800 Mio US-Dollar, biosimilars:
75-250 Mio US-Dollar [5]), biosimilar market uptake can
offer advantages to healthcare systems, as it could lead to
cost savings and it is expected to improve patient access
to costly biological therapies [1, 6].

By the end of 2020, 61 biosimilars in Europe [7] and
29 in the USA [8] had received marketing authoriza-
tion. Despite the fact that biosimilars are highly compa-
rable and reduce costs, the majority had not been able
to reach the anticipated initial market uptake [9]. How-
ever, there has been an increase in biosimilar uptake in
many countries in recent years. By the end of 2022, bio-
similar uptake has exceeded 80% for many molecules
for which biosimilars are available [10]. As biosimilars
differ from generic medicines, healthcare professionals
should be informed of considerations relating to their
prescribing practices, switching and interchangeability.

However, regulatory frameworks for substituting bio-
similars vary largely between countries, and evolve rap-
idly. Substitution is the dispense of generic medicines
instead of the prescribed reference product without
the consent or knowledge of the prescribing physician
[11]. In Europe, interchangeability refers to the possi-
bility of exchanging one medicine for another medicine
that is expected to have the same clinical effect [12].
With a statement in September 2022, the EMA con-
siders that once a biosimilar is approved in the EU it
is interchangeable, which means the biosimilar can be
used instead of its reference product (or vice versa) or
one biosimilar can be replaced with another biosimilar
of the same reference product [12]. However, the deci-
sion on how to implement interchangeability for exam-
ple in form of switching or substitution is managed at
country level [12]. In Germany, the term bioidentical is
used for an interchangeable that only differs in the dos-
age form and/or packaging. Bioidenticals are identical
biosimilars produced on the same production line and
sold under different trade names.

Substitution policies at pharmacy-level rest with the
EU member states [6, 13]. In Switzerland, substitution
for biologicals is not permitted for pharmacists [14]. In
Germany, substitution of bioidenticals is permitted since
April 2020 [15]. A change in legislation is planned in Ger-
many and Norway regarding permission for substitution
of biosimilars [16]. In Germany, the plan for automatic
substitution is met with great resistance. Selective substi-
tution only for biosimilars used by the physician may be
an alternative [17]. In the United States, the term ‘inter-
changeable biosimilar’ is a legal definition in legislation
for which FDA has developed a guidance. To obtain an
interchangeability designation, a manufacturer needs to
provide the Food and Drug Administration (FDA) with
data or rationale that there is no increased safety risk
when switching back and forth between reference prod-
uct and biosimilar [13, 18]. If a biosimilar has the inter-
changeability designation, pharmacists can substitute
with a biosimilar without involvement of the prescriber.




Messner et al. BMC Health Services Research (2023) 23:1432

Reasons for this market uptake below expectations
might be the many challenges the biosimilar market
has to face such as the reluctance of patients to change
medications, medication adherence problems, misin-
formation about biosimilars, or lack of financial incen-
tives when the biosimilars and reference products are
insured in the same manner [19-21]. Furthermore, one
of the biggest challenges and current barriers for the
use of biosimilars is the overall low acceptance among
healthcare providers. Biosimilar acceptance by health-
care professionals and also by patients may be suffer-
ing from gaps in knowledge and understanding about
biosimilars and their regulatory approval process [22].
There is also a widespread uncertainty about the inter-
changeability and substitution of biosimilars among
pharmacists as observed in a case study with Belgian
stakeholders in 2014 [23].

A systematic review in 2020 highlighted that in the
past, the research focus in Europe was primarily on the
perspectives of the physicians and patients and there-
fore, their views were predominantly surveyed and ana-
lyzed [24] . In contrast, little is known on the knowledge,
attitudes and perception of biologicals and biosimilars
among pharmacists, even though they are likely to play
a more important role in this field in the near future. A
French survey with pharmacists in 2017 found that more
than half of the pharmacists indicated they had "little
knowledge" about biosimilars, community pharmacists
being less familiar with biosimilars than hospital phar-
macists [25]. A survey with physicians and pharmacists
conducted in Ireland in 2017 showed that the majority of
pharmacists claimed to be either very familiar or familiar
with the term biosimilar, whereas many GPs were unable
to define the term or had never heard of it before [22]. A
Polish study highlights the concerns expressed by phar-
macists, especially regarding immunogenicity and phar-
macokinetic properties, and that biosimilars were not
identical to the reference product. According to the par-
ticipants in this study, substitution by pharmacists is not
appropriate [26].

These studies show that knowledge, attitudes and sub-
stitution laws of biosimilars are not consistent across
countries. To gain more insight into these differences, a
consortium of nine countries (Australia, Belgium, Den-
mark, Finland, Germany, Switzerland, Thailand, United
Kingdom and the USA) was founded in 2018 to examine
the knowledge, perceptions and information needs of
pharmacists regarding biologicals and biosimilars. The
consortium developed a questionnaire focusing on three
topics: (1) how well are pharmacists informed about bio-
logicals, (2) how well are pharmacists informed about the
substitution of biologicals, and (3) which perceptions do
pharmacists have towards biosimilars [27].
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The COVID-19 pandemic led to a disruption of health-
care services and global vaccination programs were
launched. Healthcare providers such as pharmacists
were invited to play a paramount role in vaccinating and
informing the general public, or managing drug short-
ages e.g., by substitution, among others [28]. Suddenly,
pharmacists needed to expand their knowledge regarding
vaccines development [29] and in analogy probably also
genetic engineering and biotechnological manufactur-
ing processes. They also needed new skills in counseling
on biopharmaceutical medicines because of hesitancies
and misconceptions against the new vaccines. There-
fore, it is conceivable that healthcare providers gained
broader knowledge about biotechnological manufactur-
ing processes in general and potential risks and benefits
of immunoactive substances such as vaccines, but also
biologicals and biosimilars.

We aimed to examine and compare the knowledge,
perceptions and information needs between German
and Swiss pharmacists regarding original biologicals and
biosimilars in 2020 and 2022. The survey results from all
countries represented in the consortium are published
separately in a commentary [27]. In the following, we will
present and discuss the results of the survey in 2020 and
its repetition after the COVID-19 pandemic in 2022 in
Germany and Switzerland in more detail.

Methods

An English-language questionnaire was developed by the
consortium [27]. It consisted of 17 items on the follow-
ing topics (see supplementary material): characteristics
of the participants (6 items), definition of biosimilars (1
item), frequency of dispensing biologicals and biosimilars
(2 items), attitudes towards biosimilars (1 item), substitu-
tion and interchangeability of biosimilars (4 items), infor-
mation sources on biosimilars (3 items). One item on the
impact of the COVID-19 pandemic was added in 2022.
The answers were collected as yes/no/don’t know or
level of agreement and frequency on Likert scales. It was
translated into German according to standard forward
and back translation procedure for use in Germany and
German speaking individuals in Switzerland. The online
version of the survey was created in REDCap ", a secure
web application, and was used for collecting and manag-
ing the study data for this survey.

Dissemination of the survey links in Switzerland
occurred in February 2020 and June 2022, and in Ger-
many in May 2020 and June 2022. An invitation to the
survey was sent out per email in Switzerland to can-
tonal pharmacists, cantonal pharmacists’ associations,
Swiss young pharmacist group and Swiss associations of
public health and hospital pharmacists. Recipients were
asked to forward the email containing the survey link to
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their members. In Germany, the survey was distributed
to approximately 3,000 participants of a mailing list on
pharmaceutical care. In 2020, the survey link was valid
during 4 weeks (Switzerland) respective 6 weeks (Ger-
many) and one reminder was sent after 17 days (Swit-
zerland) respective 28 days (Germany) in 2020. In 2022,
participants had 3 weeks to answer the survey and no
reminder was sent since response rate was sufficient
within this timeframe.

Statistical analysis

The minimum sample size per country was set at 100
based on recommendations to allow valid statistical
analysis when conducting multivariable analysis [30, 31].
As Switzerland has different language regions, the Eng-
lish and the German versions of the survey were offered
to the participants. For the analysis, only completed
surveys from community pharmacists were considered.
To simplify analysis, time indicating Likert-scales were
grouped to build two categories: “>2 times a week”
(including once or multiple times a day; 2 to 6 times a
week) and “<1 time a week” (including once a week; less
than once a week; never). To minimize the participants’
tendency towards a neutral middle position [32], agree-
ment indicating Likert-scales were given with a 5-point
Likert scale. Answers were merged to build three catego-
ries—“Agree” (including strongly agree; agree), “Neither
agree nor disagree”, and “Disagree” (including disagree;
strongly disagree). Six answer options were available for
the definition of biosimilars, of which only one option (“a
biosimilar is a similar copy of a biological”) was correct.
Descriptive statistics were calculated and the Chi-Square
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test was used for comparisons among categorical vari-
ables. To assess the degree to which our results reflect
knowledge and attitudes from the overall population, we
calculated the margin of error for our sample size with
a 95% confidence interval (MOE;) and the Z-value 1.96.
Because we performed multiple testing, we applied Bon-
ferroni correction to control for type I error for items
belonging to the same family. P-values considered to
indicate statistical significance are<0.01 (for the item
family “frequency of dispensing”);<0.008 (for the item
family “attitudes”); <0.004 (for the item families “condi-
tions for using” and “training”), and <0.005 (for the item
families “knowledge on substitution rules” and “sources
of information”).

Results

A total of 764 individuals took part in both surveys, with
a similar number of responses received in both years (390
individuals in 2020 and 374 individuals in 2022). Two
third of the participants were from Switzerland (Table 1).
Overall, there were no statistically significant differ-
ences in participants’ characteristics between both years
(Table 1). A total of 322 (42.1%) completed surveys from
community pharmacists were analyzed (2020: 146 and
2022: 176; MOE,; + 6%; Table 1).

Frequency of dispensing biologicals and biosimilars

In 2020 and 2022, the frequency of dispensing biologi-
cals did not differ significantly between German (DE)
and Swiss (CH) pharmacists (2020:>2 times a week:
DE: 67.9% vs CH: 54.8%; <1 time a week: DE: 32.1%
vs CH: 45.2%, ns; 2022: >2 times a week: DE: 53.3% vs

Table 1 Characteristics of the 764 participants in both surveys (2020 and 2022) in Germany and Switzerland. Percentages of
individuals participating refer to the total N participants, all other percentages refer to the n-number of the respective country

(DE=Germany; CH = Switzerland)

Country 2020 (N=390) 2022 (N=374) P-value
Individuals participating (n [%]) CH 256 [65.6%] 233 [62.3%)] ns
DE 134 [34.4%] 141 [37.7%]
Survey completed (n [%]) CH 128 [50%] 154 [66%)] ns
DE 92 [69%] 82 [58%]
Community pharmacists (n [%]) CH 62 [48%) 101 [66%)] <0.05
DE 84 [91%] 75 [91%)]
Age (mean [range]) CH 43.3 years [26-80] 42.2 years [24-67] ns
DE 50.6 years [25-72] 49.6 years [29-72]
Gender (n [%]) CH 43 female [69.4%] 73 female [69.4%)] ns
DE 53 female [63.1%] 43 female [57.3%)]
Years of working experience (mean) CH 17.0 years 16.4 years ns
GE 24.9 years 23.1 years
Language distribution, only in Switzerland (%) CH English 38.7% English 10.9% <0.05

German 61.3%

German 89.1%
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CH: 56.4%; <1 time a week: DE: 46.7% vs CH: 43.6%,
ns; Fig. 1, panel A). Concerning biosimilars, in 2020
Swiss pharmacists reported significantly more often
a dispensing frequency of less than once a week com-
pared to the German group (2020:>2 times a week:
DE: 44.0% vs CH: 9.7%; <1 time a week: DE: 56.0% vs
CH: 90.3%, p < 0.01; see Fig. 1, panel B). This difference
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disappeared in 2022, with more Swiss pharmacists dis-
pensing biosimilars more than twice a week (2022:>2
times a week: DE: 38.7% vs CH: 23.8%; <1 time a week:
DE: 61.3% vs CH: 76.2%, ns). In Switzerland between
2020 and 2022, there was a significant increase in the
dispensing frequency of biosimilars more than twice a
week (from 9.7% to 23.8%, p <0.01).

A 2020

= 2 times a week

<1 time a week

B

<1 time a week R *
_
0 20 40 60 80 100
Frequency (%)
A 2022

= 2 times a week

<1 time a week

B
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<1 time a week

0 20

40 60 80 100

Frequency (%)

Fig. 1 Dispensation of biologicals (panel A) and biosimilars (panel B) by community pharmacists in 2020 and 2022 in Switzerland (dotted bars)
and Germany (solid bars) according to the frequencies > 2 times a week and < 1 time a week; statistical significance is marked with an asterisk
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Fig. 2 Agreement (in %) to 6 attitudes regarding biosimilars of Swiss (dotted bars) and German (solid bars) pharmacists regarding biosimilars
in 2020 (left panel) and 2022 (right panel); statistical significance is marked with an asterisk

Knowledge of the definition of biosimilars

Knowledge of the term biosimilars did not differ between
countries in 2020 and 2022, with 41.7% (DE, n=35) and
50.0% (CH, n=31) of correct answers in 2020, and 49.3%
(DE, n=37) and 41.6% (CH, n=42) of correct answers in
2022 (ns). The most frequent error was that a biosimilar
is a generic biological (2020: DE: 54.8% (n=46) vs CH:
45.2% (n=28), ns; 2022: DE: 45.3% (n=34) vs CH: 58.4%
(n=59), ns). None of the participants had never heard of
biosimilars, and none believed a biosimilar to be a coun-
terfeit copy. There was no relationship between knowing
the definition of biosimilars and the dispensing frequency
of biologicals or biosimilars (data not shown).

Attitudes towards biosimilars
In 2020 and 2022, four out of six attitudes of German
and Swiss participants remained unchanged that were:
being familiar with the term biosimilar, feeling suf-
ficiently informed about biosimilars and sufficiently
informed to dispense biosimilars, and being confident
in handling patient queries regarding a therapy with a
biological (Fig. 2).

In 2022, the confidence in handling patient que-
ries regarding a therapy with a biosimilar differed

significantly between Swiss and German participants
(2020: DE: 42.9% vs CH: 40.3%, ns; 2022: DE: 26.7% vs
CH: 41.6%; p < 0.008) as well as the confidence in substi-
tuting with a biosimilar (Fig. 2) with Swiss participants
indicating a higher confidence than German partici-
pants (2020: DE: 15.5% vs CH: 30.6%, ns; 2022: DE:
17.3% vs CH: 32.7%, p < 0.008).

Knowledge on substitution rules and sources

of information

In 2020 and 2022, at most one third of the participants
in Germany and Switzerland were aware of the interdic-
tion for a community pharmacist to substitute a biologi-
cal with a biosimilar, which was the correct answer (2020:
DE: 32.1% vs CH: 21.0%, ns; 2022: DE: 37.3% vs CH:
32.7%, ns). In 2020, significantly more Swiss pharmacists
did not know that substitution was not allowed (2020:
DE: 7.1% vs CH: 37.1%, p <0.005), and significantly more
German pharmacists thought it was allowed, but only for
insulin products (2020: DE: 7.1% vs CH: 1.6%, p <0.005).
The difference disappeared in 2022 (2022: not allowed:
DE: 16.0% vs CH: 24.8%, ns; only for insulin DE: 4.0% vs
CH: 4.0%, ns).
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A wide variety of information sources were named by
the participants. The sources consulted once a week or
more were primarily the Summary of Product Charac-
teristics (SmPC)/Package leaflet (2020: DE: 40.5% vs CH:
35.5%, ns; 2022: DE: 40.0% vs CH: 35.6%, ns), followed by
scientific publications (2020: DE: 26.2% vs CH: 21.0%, ns;
2022: DE: 24.0% vs CH: 13.9%, ns).

Conditions for using biosimilars

In 2020 and 2022, German participants would predomi-
nantly refrain from substituting biologicals indepen-
dently whether it is on treatment start (DE: 2020: 44.0%
vs 2022: 52.0%, ns) or during treatment course (DE: 2020:
64.3% vs 2022: 54.7%, ns); for most of them, substitution
should remain a prescribers’ decision (Fig. 3). Signifi-
cantly more Swiss participants were of the opinion that
substitution of a biological should be permitted for phar-
macists at treatment start (2020: DE: 25.0% vs CH: 67.7%,
p<0.004; 2022: DE: 29.3% vs CH: 70.3%, p<0.004; see
Fig. 3). During treatment course, most of the Swiss par-
ticipants stated that substitution should be a prescribers’
decision (Fig. 3). Substitution when the prescribed medi-
cine is not available would be an option many German
pharmacists would prefer (at treatment initiation: DE:
2020: 26.2% vs 2022: 14.7%, ns; during treatment course:
DE: 2020: 26.2% vs 2022: 32.0%, ns; Fig. 3).

That biosimilars should never be used was rarely
mentioned in 2020 and 2022 by German and Swiss par-
ticipants but significantly more often by German partici-
pants (2020: DE: 6.0% vs CH: 1.6%, ns; 2022: DE: 10.7% vs
CH: 0%, p<0.004). The conditions for using biosimilars
with the highest acceptance rates were the lowest price
for Swiss pharmacists (2020: DE: 16.7% vs CH: 56.5%,
p<0.004; 2022: DE: 14.7% vs CH: 65.3%, p<0.004) and
when the originator medicine causes adverse drug reac-
tions (ADR) for German pharmacists (2020: DE: 52.4% vs
CH: 35.5%, ns; 2022: DE: 52.0% vs CH: 25.7%, p < 0.004).

Training on biologicals

In 2020 and 2022, a comparable percentage of partici-
pants had obtained training on biologicals (2020: DE:
48.8% vs CH: 41.9%, ns; 2022: DE: 44.0% vs CH: 48.5%,
ns) and was highly interested in additional training on
this topic (2020: DE: 83.3% vs CH: 88.7%, ns; 2022: DE:
81.3% vs CH: 89.1%, ns). In both years and countries,
there was no significant difference in giving the correct
answer for the biosimilar definition between participants
who had received any training on the topic of biologicals
and participants without any training (2020: DE with
training: 48.8% vs without training 32.5%, ns; CH with
training: 42.3% vs without training 55.9%, ns; 2022: DE
with training: 63.6% vs without training 42.1%, ns; CH
with training: 42.9% vs without training 42.0%, ns).
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In both years and independently of the country,
knowing the substitution rules did not differ signifi-
cantly between participants with and without train-
ing (2020: DE with training: 39.0% vs without training
25.0%, ns; CH with training: 23.1% vs without training
14.7%, ns; 2022: DE with training: 36.4% vs without
training 39.5%, ns; CH with training: 44.9% vs without
training 22.0%, ns).

Influence of the COVID-19 pandemic

The opinion about the impact of the COVID-19 pan-
demic did not differ between German and Swiss partici-
pants. After two years of pandemic, the majority of the
participating community pharmacists indicated a simi-
lar interest in biologicals and biosimilars (DE: 60.0% vs.
CH: 55.5%; ns), similar working style with biologicals
and biosimilars (DE: 56.0% vs CH: 65.4%; ns), and similar
confidence in counselling on biologicals and biosimilars
(DE: 61.3% vs. CH: 57.4%; ns). Approximately half of the
participants were of the opinion that knowledge about
biologicals and biosimilars remained unchanged before
and after the pandemic (DE: 49.3% vs. CH: 53.5%; ns) as
well as their feeling of readiness to assume more respon-
sibility regarding biologicals and biosimilars in the future
(DE: 45.3% vs CH: 52.5%; ns).

Discussion
The results of this survey indicate a mixed picture of the
knowledge and attitudes of German and Swiss phar-
macists towards biologicals and biosimilars. Although
almost three quarter of the participants responded that
they werefamiliar with the term biosimilar, only half of
them knew the correct definition of the term or were
confident when it comes to counselling patients, and
only one third of them knew the correct substitution
rules in their own country. These results are in line with
findings from other European countries such as France,
where 77% of the pharmacists indicated “little knowl-
edge” about biosimilars [25]. Even if knowledge does not
predict behavior [33], and although we did not assess any
correlates or determinants between knowledge and bio-
similar substitution, it was unsurprising that only one
third of the participants felt confident when substitut-
ing a biosimilar. The frequency of dispensing biosimilars
significantly increased in Switzerland between 2020 and
2022 with more than twice as many participants who dis-
pensed biologicals more than twice a week (from 9.7%
to 23.8%). However, this number might not have greatly
impacted the overall confidence of the Swiss pharmacists.
Overall, the similarities and differences in knowl-
edge and perception between both countries remained
unchanged before and after the COVID-19 pan-
demic, which leads us to the conclusion that in neither
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Fig. 3 Comparison of answers on whether substitution should be permitted on treatment start or during treatment course by the Swiss (dotted
bars) and German (solid bars) community pharmacists in 2020 (left panel) and 2022 (right panel); statistical significance is marked with an asterisk
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country the circumstances caused by the pandemic had
a greater impact on changing pharmacists’ knowledge
or attitudes toward biologicals and biosimilars than
in the other. In both countries, the integration of new
processes in the pharmacy due to the pandemic were
challenging. As an example, the ordering, storage and
distribution of COVID-19 vaccines were omnipresent.
Other additional challenges such as production of dis-
infectant, distribution of FFP2 masks, managing drug
shortages or lack of personnel intensified the crisis,
and mental stress in general increased among pharma-
cists [34, 35]. Nevertheless, pharmacists indicated their
general interest in biosimilars and their readiness to
take more responsibilities in this field. Therefore, phar-
macists seem to be receptive to an emerging unknown
area. It is likely that pharmacists in both countries—
although interested—had no capacities for additional
training or self-study on topics such as biosimilars.

Another contributing factor to the persisting knowl-
edge gaps might be the under representation of the topic
biologicals/biosimilars in the curricula of pharmacy
students. This hypothesis gets strengthened by find-
ings in a French survey where nearly 8 out of 10 phar-
macy residents stated they had “no knowledge” or “little
knowledge” related to biosimilar medicines and felt less
informed about biosimilar medicines compared to their
older counterparts working at the hospital [25] . There-
fore, integrating educational lessons or training on bio-
logicals with emphasis on the regulatory and practical
aspects in handling biosimilars in the curricula of phar-
macy students might be one strategy to improve knowl-
edge on biosimilars in future pharmacists.

For already practicing pharmacists, educational mate-
rial in a time-saving format should be provided e.g., by
health authorities (Swissmedic in Switzerland and BfArM
in Germany). Both institutions already offer training
courses on various topics. In addition, the pharmaceuti-
cal industry could provide written information on their
products to the pharmacists since the SmPC where the
information source used by 35-40% of the participants.
The pharmaceutical industry remains a main information
source and was mentioned by over 70% of the pharma-
cists in the French survey [25].

A sizable number of German and Swiss pharma-
cists were still of the opinion that substitution of bio-
similars should only be a prescriber’s decision. While
substitution in other areas is common practice in Ger-
man and Swiss pharmacies, such as the generic sub-
stitution, deferring the substitution to someone else
indicates a reluctance to take responsibility regarding
biosimilars. In this sense, German and Swiss pharma-
cists seem to differ. The higher willingness of Swiss
participants to substitute biosimilars in the same way
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as the generic substitution may be caused by a Swiss
law that gives more freedom in substitution to Swiss
pharmacists compared to German pharmacists [36]. In
contrast to German pharmacists, Swiss pharmacists are
not bound to contracts with health insurance compa-
nies for generic substitution. Notwithstanding, many
pharmacists commented in our survey that a primary
condition for biosimilar prescription and therefore for
increasing dispense is the physicians’ confidence and
acceptance in biosimilars. Finally, controversial discus-
sions about the permission to substitute or not, when
they are placed in the public domain, may increase hes-
itancy and doubt of healthcare professionals [37].

In spite of all these hesitancies, about half of the partic-
ipants maintained a positive attitude toward substituting
a biological/biosimilar and a readiness to assume more
responsibility regarding biologicals and biosimilars in the
future. Thus, education and training represent the main
solution to fill this gap, which was acknowledged by the
participants with 85% of them wishing additional training
on this topic.

For Switzerland, it is estimated that by the end of 2025,
patent expirations will create a market for biosimilars
that could compete with biologicals sales of CHF 500 mil-
lion [38]. However, our research suggests that the topic of
biosimilars was of less importance in German and Swiss
pharmacies than would be necessary to fully exploit the
financial advantages of biosimilars. To further improve
the acceptance of biosimilars by patients and healthcare
professionals, it is necessary to close the gaps in knowl-
edge and understanding about biosimilars and their regu-
latory approval process. Two studies published in 2020
discussed possible approaches to address this. Concrete
recommendations by European multi-stakeholders were
for instance developing a clear and one-voice regula-
tory guidance about biosimilar interchangeability and
switching across Europe, disseminate evidence from and
experience with (multiple) switching, providing practical
biosimilar product information and providing guidance
about biosimilar use, and communicating the benefits
provided by biosimilars and the introduction of mar-
ket competition [24, 39]. Overall, next to price policies,
awareness remains the main driver to increase uptake of
biosimilars globally [40].

In addition, as is known from literature some practi-
cal barriers need to be overcome to increase biosimi-
lars’ success [20]. One of the greatest practical barriers
is potential patient concerns about their new medicine.
Those concerns and the possible low expectations of the
effect of the new medicine could lead to a nocebo effect
[19, 20]. Furthermore, the switch in medication can lead
to confusion and therefore unintended medication non-
adherence [41].
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In Germany since 2020, the automatic substitution of
bioidenticals is mandatory due to established contracts
with health insurance companies. A political decision
is currently awaited to permit biosimilar substitution,
which should come in force in August 2023. In view of
such a change in pharmacy practice, training for phar-
macists seems indispensable, especially because patients
often react with negative attitudes when confronted with
non-medical medication switches, that are defined as
switches not motivated by a medical reason [41]. Thus,
it is likely that the 85% survey participants who wished
additional training on the topic biologicals/biosimilars
were conscious about the imminent challenges in the
healthcare systems in their countries.

In summary, the topic of biologicals/biosimilars should
receive more attention. Our findings have implications
on the future handling of biosimilars, their substitution
in daily practice and the future training of pharmacists on
this topic. As experts in this field, pharmacists should be
able to competently address patients’ concerns when ini-
tiating a therapy with a biological or switching a current
biologic medicine to a biosimilar. Various barriers such
as knowledge gaps especially in the substitution rules
and an overall low confidence in handling were identi-
fied. Possible solutions were proposed based on those
findings. Additional training is one of the most impor-
tant and promising way to achieve an adequate level of
expertise and confidence in pharmacists and is therefore
required, among others.

This study had several strengths. First, the survey ques-
tions were identical in 2020 and 2022. Second, character-
istics of all participants were similar in 2020 and 2022,
allowing comparing the data. Third, even though newer
biosimilars were approved between 2020 and 2022, and
uptake was growing [42], there were no fundamental
changes in substitution laws, nor breaking discoveries or
news between 2020 and 2022 in the field of biologicals
and biosimilar. The biosimilar landscapes in Germany
and Switzerland were similar in 2020 and 2022 with
most of the newly approved biosimilars being a further
development of a biosimilar already on the market (e.g.,
adalimumab, bevacizumab, insulin aspart) [43]. Thus,
the few influences on attitudes and knowledge that we
have observed are likely due to fluctuation in the single
respondents. Finally, 2023 is expected to be a turning
point as new therapeutic areas will expand the use of
biosimilars such as ophthalmology or gene therapy [44].
Thus, we claim that our results are robust and were not
influenced by external factors.

Our study has some limitations. First, the survey was
offered to Swiss pharmacists in German and English
although four national languages exist. By doing so, Swiss
pharmacists who speak neither German nor English were
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excluded in theory. However, we were able to recruit par-
ticipants from all linguistic regions of the country. Even
if non-German-speaking participants were a minority or
underrepresented (38% in 2020 and 10% in 2022), this
represents roughly the repartition of the languages over
the Swiss territory with approximately 65% of German-
speaking people in 2020. Thus, we claim that our results
are generalizable to whole Switzerland. Second, the sam-
ple size was moderate, with 390 participants in 2020 and
374 participants in 2022. Nevertheless, we obtained full
data sets from 50 to 69% of the participants, which dem-
onstrates a large interest in the topic and is sufficient for
statistical analyses [30, 31]. Third, we cannot exclude
selection bias toward more interested, knowledge-
able individuals who answered our surveys. Solutions to
counteract and motivate unwilling individuals to partici-
pate have bias themselves such as unreliable answers with
financial incentive. Thus, our results might overestimate
the knowledge and interest of pharmacists in comparison
to the overall Swiss and German pharmacist-population.

Conclusion

Although the biosimilar market has grown continuously
over the last years, there have been only limited changes
in Swiss and German pharmacists’ knowledge and atti-
tudes. A lack of knowledge and confidence in dealing
with biologicals is still present among the pharmacists,
especially when it comes to substitution with biosimilars.
It is likely that more responsibilities in this field are to
be placed on pharmacists in the future, as we currently
see in Germany and Norway with an ongoing discus-
sion regarding permission for (automatic) substitution of
biosimilars. Thus, issues such as hesitancy and miscon-
ception must be overcome. Therefore, actions must be
taken such as promoting pharmacists’ confidence in deal-
ing with biosimilars through individual training, among
others.

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/512913-023-10475-x.

Additional file 1.
Additional file 2.

Acknowledgements
We are grateful to Rahel Schober, MSc, for setting up the survey in German
language and Silvia Rogers for the back translation of the German version.

Authors’ contributions

Kirstin Messner, Christiane Eickhoff, Martin Schulz, Samuel Allemann and
Isabelle Arnet contributed to the survey conception and design. Preparation
of the online survey, data collection and analysis were performed by Kirstin
Messner and Isabelle Arnet. The first draft of the manuscript was written by
Kirstin Messner. Isabelle Arnet, Christiane Eickhoff, Samuel Allemann and


https://doi.org/10.1186/s12913-023-10475-x
https://doi.org/10.1186/s12913-023-10475-x

Messner et al. BMC Health Services Research (2023) 23:1432

Martin Schulz commented on previous versions of the manuscript. All authors
read and approved the final manuscript.

Funding
Open access funding provided by University of Basel No funding was received
for the conduct of this study.

Availability of data and materials

The data generated during the study are not publicly available. Raw data are
available from the corresponding author on reasonable request to ensure that
they are only used for reasonable purposes. Raw data are stored in a secured
digital environment.

Declarations

Ethics approval and consent to participate

All methods were carried out in accordance with relevant guidelines and
regulations. According to national Swiss and German laws, this project is not
within the scope of the Human Research Act since this survey did not collect
or store identifiable data (see Human Research Act; Chapter 1, Sect. 1, Art. 2,
available from: https://www.fedlex.admin.ch/eli/cc/2013/617/en). Therefore,
ethical review was not required. Compliance with data protection require-
ments was confirmed by the institutional data protection officer. Written
informed consent was obtained at the time of original data collection from all
participants to use data in anonymized format for publication. Participation
was voluntary.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details

"Pharmaceutical Care Research Group, University of Basel, Basel, Switzerland.
2Department of Medicine, ABDA — Federal Union of German Associations

of Pharmacists, Berlin, Germany. ®Institute of Pharmacy, Freie Universitat Berlin,
Berlin, Germany.

Received: 26 April 2023 Accepted: 12 December 2023
Published online: 18 December 2023

References

1. European Medicine Agency (EMA). Biosimilars in the EU - information
guide for healthcare professionals 2019; https://www.ema.europa.eu/en/
documents/leaflet/biosimilars-eu-information-guide-healthcare-profe
ssionals_en.pdf, Accessed: 15 Mar 2020.

2. World Health Organization (WHO). Guidelines on evaluation of similar
biotherapeutic products (SBPs). 2009; https://www.who.int/biologicals/
publications/trs/areas/biological_therapeutics/TRS_977_Annex_2.pdf?
ua=1, Accessed: 25 May 2020.

3. US. Food and Drug Administration (FDA). Biologic product definitions.
https://www.fda.gov/media/108557/download Accessed: 29 Jan 2021.

4. Bundesgesetz Uber Arzneimittel und Medizinprodukte (Heilmittelgesetz,
H., vom 15. Dezember 2000, Stand 1. August 2020, SR 812.21, Art. 4 Abs. 1
Bst. a novies,; https://www.fedlex.admin.ch/eli/cc/2001/422/de Accessed
29 Jan 2021.

5. Windisch J. Biosimilars versus original biologics. Similarities and differ-
ences from development to approval. Z Rheumatol. 2015;74(8):672-81.

6. European Medicine Agency (EMA). Guideline on similar biological
medicinal products. CHMP/437/04 Rev 1 2014; https://www.ema.europa.
eu/en/documents/scientific-guideline/guideline-similar-biological-
medicinal-products-rev1_en.pdf, Accessed 15 Mar 2020.

7. Rothwell F. Ernst, Manbeck PC. How the US compares to Europe on
Biosimilar Approvals and Products in the Pipeline. https://www.jdsupra.
com/legalnews/how-the-u-s-compares-to-europe-on-30663/, Accessed
18 Mar 2021.

20.

21.

22.

23.

24.

25.

26.

Page 11 of 12

Fish, R. Biosimilars 2020 Year in Review. JD Supra 2021; https://www.jdsup
ra.com/legalnews/biosimilars-2020-year-in-review-4933102, Accessed 18
Mar 2021.

Sarnola K, Merikoski M, Jyrkka J, Himeen-Anttila K. Physicians’ percep-
tions of the uptake of biosimilars: a systematic review. BMJ Open.
2020;10(5):2034183-e034183.

IQVIA. The Impact of Biosimilar Competition in Europe. 2022; https://
www.iqvia.com/-/media/iqvia/pdfs/library/white-papers/the-impact-of-
biosimilar-competition-in-europe-2022.pdf20.09.2023.

. Gdmez-Belmonte R, Hernandez-Chirlaque C, Arredondo-Amador M,

Aranda CJ, Gonzdlez R, Martinez-Augustin O, Sdnchezde Medina F. Bio-
similars concepts and controversies. Pharmacol Res. 2018;133:251-64.
European Medicines Agency (EMA). Statement on the scientific rationale
supporting interchangeability of biosimilar medicines in the EU. 2022;
https://www.ema.europa.eu/en/documents/public-statement/state
ment-scientific-rationale-supporting-interchangeability-biosimilar-medic
ines-eu_en.pdf, Accessed 15 Mar 2023.

Phani Kishore Thimmaraju; R Rakshambikai; Raheem Farista, M.K.J,, Legis-
lations on biosimilar interchangeability in the US and EU — developments
far from visibility GABI Generics and Biosimilars Initiative online, 2021.
Swissmedic. AW - Anweisung - Zulassung Biosimilar HMV4. 2020; https://
www.swissmedic.ch/dam/swissmedic/de/dokumente/zulassung/zl_
hmv_iv/zI101_00_012d_wlverwaltungsverordnunganleitungzulassun
gaehnliche.pdf.download.pdf/ZL101_00_012d_WL%20Zulassung%20Bio
similar.pdf, Accessed 16 Mar 2020.

Anonymous. Rahmenvertrag Uber die Arzneimittelversorgung nach §
129 Absatz 2 SGB V. 2020; https.//www.gkv-spitzenverband.de/media/
dokumente/krankenversicherung_1/arzneimittel/rahmenvertraege/
apotheken/Rahmenvertrag_nach_129_Abs.2_SGB_V_vom_01.04.2020_.
pdf, Accessed Jun 2022.

Barbier L, Mbuaki A, Simoens S, Declerck P, Vulto AG, Huys I. Regulatory
information and guidance on biosimilars and their use across Europe:

a call for strengthened one voice messaging. Front Med (Lausanne).
2022;9:820755.

Gemeinsamer Bundesausschuss. Tragende Griinde zum Beschluss des
Gemeinsamen Bundesausschusses Uber die Einstellung des Verfahrens
zur Anderung der ArzneimittelRichtlinie: § 40b — Austausch von biotech-
nologisch hergestellten biologischen Arzneimitteln durch Apotheken.
2022; https://www.g-ba.de/downloads/40-268-9087/2022-12-06_AM-
RL_Einstellung-Verfahren_Biologika-Apotheke_TrG.pdf, Accessed 16 Mar
2023.

U.S. Food and Drug Administration (FDA). Considerations in demonstrat-
ing interchangeability with a reference product - guidance for industry.
2019; https://www.fda.gov/media/124907/download, last access:
13.3.2020.

Barsky AJ, Saintfort R, Rogers MP, Borus JF. Nonspecific medication side
effects and the nocebo phenomenon. JAMA. 2002;287(5):622—7.
Pouillon L, Socha M, Demore B, Thilly N, Abitbol V, Danese S, Peyrin-
Biroulet L. The nocebo effect: a clinical challenge in the era of biosimilars.
Expert Rev Clin Immunol. 2018;14(9):739-49.

Cohen HP, McCabe D. The Importance of Countering Biosimilar Dispar-
agement and Misinformation. BioDrugs Clin Immunother Biopharmaceut
Gene Ther. 2020;34(4):407-14.

O'Callaghan J, Bermingham M, Leonard M, Hallinan F, Morris JM, Moore U,
Griffin BT. Assessing awareness and attitudes of healthcare professionals
on the use of biosimilar medicines: a survey of physicians and pharma-
cists in Ireland. Regul Toxicol Pharmacol. 2017;88:252-61.

Dylst P, Vulto A, Simoens S. Barriers to the uptake of biosimilars

and possible solutions: a Belgian case study. Pharmacoeconomics.
2014,32(7):681-91.

Barbier L, Simoens S, Vulto AG, Huys . European Stakeholder Learnings
Regarding Biosimilars: Part I-lmproving Biosimilar Understanding and
Adoption. BioDrugs. 2020;34(6):783-96.

Beck M, Michel B, Rybarczyk-Vigouret MC, Leveque D, Sordet C, Sibilia

J, Velten M. Knowledge, behaviors and practices of community and
hospital pharmacists towards biosimilar medicines: results of a French
web-based survey. MAbs. 2017;9(2):383-90.

Pawlowska I, Pawlowski L, Krzyzaniak N, Kocic I. Perspectives of hospital
pharmacists towards biosimilar medicines: a survey of Polish pharmacy
practice in general hospitals. BioDrugs. 2019;33(2):183-91.


https://www.fedlex.admin.ch/eli/cc/2013/617/en
https://www.ema.europa.eu/en/documents/leaflet/biosimilars-eu-information-guide-healthcare-professionals_en.pdf
https://www.ema.europa.eu/en/documents/leaflet/biosimilars-eu-information-guide-healthcare-professionals_en.pdf
https://www.ema.europa.eu/en/documents/leaflet/biosimilars-eu-information-guide-healthcare-professionals_en.pdf
https://www.who.int/biologicals/publications/trs/areas/biological_therapeutics/TRS_977_Annex_2.pdf?ua=1
https://www.who.int/biologicals/publications/trs/areas/biological_therapeutics/TRS_977_Annex_2.pdf?ua=1
https://www.who.int/biologicals/publications/trs/areas/biological_therapeutics/TRS_977_Annex_2.pdf?ua=1
https://www.fda.gov/media/108557/download
https://www.fedlex.admin.ch/eli/cc/2001/422/de
https://www.ema.europa.eu/en/documents/scientific-guideline/guideline-similar-biological-medicinal-products-rev1_en.pdf
https://www.ema.europa.eu/en/documents/scientific-guideline/guideline-similar-biological-medicinal-products-rev1_en.pdf
https://www.ema.europa.eu/en/documents/scientific-guideline/guideline-similar-biological-medicinal-products-rev1_en.pdf
https://www.jdsupra.com/legalnews/how-the-u-s-compares-to-europe-on-30663/
https://www.jdsupra.com/legalnews/how-the-u-s-compares-to-europe-on-30663/
https://www.jdsupra.com/legalnews/biosimilars-2020-year-in-review-4933102
https://www.jdsupra.com/legalnews/biosimilars-2020-year-in-review-4933102
https://www.iqvia.com/-/media/iqvia/pdfs/library/white-papers/the-impact-of-biosimilar-competition-in-europe-2022.pdf20.09.2023
https://www.iqvia.com/-/media/iqvia/pdfs/library/white-papers/the-impact-of-biosimilar-competition-in-europe-2022.pdf20.09.2023
https://www.iqvia.com/-/media/iqvia/pdfs/library/white-papers/the-impact-of-biosimilar-competition-in-europe-2022.pdf20.09.2023
https://www.ema.europa.eu/en/documents/public-statement/statement-scientific-rationale-supporting-interchangeability-biosimilar-medicines-eu_en.pdf
https://www.ema.europa.eu/en/documents/public-statement/statement-scientific-rationale-supporting-interchangeability-biosimilar-medicines-eu_en.pdf
https://www.ema.europa.eu/en/documents/public-statement/statement-scientific-rationale-supporting-interchangeability-biosimilar-medicines-eu_en.pdf
https://www.swissmedic.ch/dam/swissmedic/de/dokumente/zulassung/zl_hmv_iv/zl101_00_012d_wlverwaltungsverordnunganleitungzulassungaehnliche.pdf.download.pdf/ZL101_00_012d_WL%20Zulassung%20Biosimilar.pdf
https://www.swissmedic.ch/dam/swissmedic/de/dokumente/zulassung/zl_hmv_iv/zl101_00_012d_wlverwaltungsverordnunganleitungzulassungaehnliche.pdf.download.pdf/ZL101_00_012d_WL%20Zulassung%20Biosimilar.pdf
https://www.swissmedic.ch/dam/swissmedic/de/dokumente/zulassung/zl_hmv_iv/zl101_00_012d_wlverwaltungsverordnunganleitungzulassungaehnliche.pdf.download.pdf/ZL101_00_012d_WL%20Zulassung%20Biosimilar.pdf
https://www.swissmedic.ch/dam/swissmedic/de/dokumente/zulassung/zl_hmv_iv/zl101_00_012d_wlverwaltungsverordnunganleitungzulassungaehnliche.pdf.download.pdf/ZL101_00_012d_WL%20Zulassung%20Biosimilar.pdf
https://www.swissmedic.ch/dam/swissmedic/de/dokumente/zulassung/zl_hmv_iv/zl101_00_012d_wlverwaltungsverordnunganleitungzulassungaehnliche.pdf.download.pdf/ZL101_00_012d_WL%20Zulassung%20Biosimilar.pdf
https://www.gkv-spitzenverband.de/media/dokumente/krankenversicherung_1/arzneimittel/rahmenvertraege/apotheken/Rahmenvertrag_nach_129_Abs.2_SGB_V_vom_01.04.2020_.pdf
https://www.gkv-spitzenverband.de/media/dokumente/krankenversicherung_1/arzneimittel/rahmenvertraege/apotheken/Rahmenvertrag_nach_129_Abs.2_SGB_V_vom_01.04.2020_.pdf
https://www.gkv-spitzenverband.de/media/dokumente/krankenversicherung_1/arzneimittel/rahmenvertraege/apotheken/Rahmenvertrag_nach_129_Abs.2_SGB_V_vom_01.04.2020_.pdf
https://www.gkv-spitzenverband.de/media/dokumente/krankenversicherung_1/arzneimittel/rahmenvertraege/apotheken/Rahmenvertrag_nach_129_Abs.2_SGB_V_vom_01.04.2020_.pdf
https://www.g-ba.de/downloads/40-268-9087/2022-12-06_AM-RL_Einstellung-Verfahren_Biologika-Apotheke_TrG.pdf
https://www.g-ba.de/downloads/40-268-9087/2022-12-06_AM-RL_Einstellung-Verfahren_Biologika-Apotheke_TrG.pdf
https://www.fda.gov/media/124907/download

Messner et al. BMC Health Services Research

27.

28.

29.

30.

31.

32.

33.

34

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

(2023) 23:1432

Arnet |, Verbeek M, Almarsdéttir Anna B, Barbier L, Clifford R, Eickhoff C,
Hersberger K, Huys |, Lee K, Saramunee K, Schulz M, Zgarrick D, Sarnola

K. Community pharmacists’ preparedness for substituting biologics and
dispensing biosimilars - Lessons learned from a multinational survey.
Explor Res Clin Soc Pharm. 2021;4:100084.

Costa S, Romao M, Mendes M, Horta MR, Rodrigues AT, Carneiro AV,
Martins AP, Mallarini E, Naci H, Babar Z-U-D. Pharmacy interventions on
COVID-19 in Europe: Mapping current practices and a scoping review.
Res Social Adm Pharm. 2022;18(8):3338-49.

Costantino C, Graziano G, Bonaccorso N, Conforto A, Cimino L, Sciortino
M, Scarpitta F, Giuffre C, Mannino S, Bilardo M, Ledda C, Vitale F, Restivo V,
Mazzucco W. Knowledge, Attitudes, Perceptions and Vaccination Accept-
ance/Hesitancy among the Community Pharmacists of Palermo&rsquo;s
Province, Italy: From Influenza to COVID-19. Vaccines. 2022;10(3):475.
Memon M, Ting H, Hwa C, Ramayah T, Chuah F, Cham T-H. Sample size for
survey research: review and recommendations. 2020. 4: p. i-xx.

Goffaux P, Boudrias M, Mathieu D, Charpentier C, Veilleux N, Fortin D.
Development of a Concise QOL Questionnaire for Brain Tumor Patients.
Can J Neurol Sci. 2009;36(3):340-8.

Schwarz N, Hans JH, Deutsch B, Strack F. Response scales: effects of
category range on reported behavior and comparative judgments. Publ
Opin Quart. 1985;49(3):388-95.

Ajzen |, Joyce N, Sheikh S, Cote NG. Knowledge and the prediction of
behavior: the role of information accuracy in the theory of planned
behavior. Basic Appl Soc Psychol. 2011;33(2):101-17.

Apotheke Adhoc. Corona-Félle in jeder zweiten Apotheke. 2022; https://
www.apotheke-adhoc.de/nachrichten/detail/pta-live/corona-faelle-in-
jeder-zweiten-apotheke/, Accessed 02 Nov 2022.

Pharmazeutische Zeitung. Apotheker weltweit ausgebrannt. 2021;
https://www.pharmazeutische-zeitung.de/apotheker-weltweit-ausge
brannt-128355/, Accessed 02 Nov 2022.

Bundesgesetz Uber die Krankenversicherung vom 18. Mérz 1994, S.J., SR
832.10, Art. 52a. 2020; https://www.admin.ch/opc/de/classified-compi
lation/19940073/index.html, Accessed 20 May 2021.

Anonymous. Zusammenstellung der Stellungnahmen zum Gesetzent-
wurf GKV-Finanzstabilisierungsgesetz. 2022; https:.//www.sozialpolitik-
aktuell.de.

Anonymous. Biosimilar Barometer. 2021; https://biosimilar.ch/wp-conte
nt/uploads/2021/09/210914-Biosimilar-Barometer-2_DE.pdf, Accessed 02
Nov 2022.

Barbier L, Simoens S, Vulto AG, Huys I. European stakeholder learnings
regarding biosimilars: part ii-improving biosimilar use in clinical practice.
BioDrugs. 2020;34(6):797-808.

Carl DL, LaubeY, Serra-Burriel M, Naci H, Ludwig W-D, Vokinger KN.
Comparison of uptake and prices of biosimilars in the US, Germany, and
Switzerland. JAMA Netw Open. 2022;5(12):2244670-e2244670.
Schackmann L, Heringa M, Wolters M, Faber A, van Dijk L, Koster ES, Verv-
loet M. Facilitating pharmacy staff’s conversations about non-medical
medication switches: Development and testing of a communication
training. Res Social Adm Pharm. 2023;19(5):738-45.

Cohen J. Will 2021 Be Another Break-Through Year For Biosimilars? Forbes
2020; https://www.forbes.com/sites/joshuacohen/2020/12/03/will-
2021-be-another-break-through-year-for-biosimilars/?sh=3fc80f3535d8,
Accessed 09 Jan 2023.

vfa - Die forschenden Pharma-Unternehmen. Ubersicht tber zentralisiert
in der EU zugelassene Biosimilars. 2022; https://www.vfa.de/download/
biosimilars-uebersicht-originalpraeparate.pdf, Accessed 14 Mar 2023.
Hunter H. Biosimilars 2022: Realizing the potential in the year ahead, in
cardinal health biosimilars report: The U.S. Journey and Path Ahead. 2022.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 12 of 12

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://www.apotheke-adhoc.de/nachrichten/detail/pta-live/corona-faelle-in-jeder-zweiten-apotheke/
https://www.apotheke-adhoc.de/nachrichten/detail/pta-live/corona-faelle-in-jeder-zweiten-apotheke/
https://www.apotheke-adhoc.de/nachrichten/detail/pta-live/corona-faelle-in-jeder-zweiten-apotheke/
https://www.pharmazeutische-zeitung.de/apotheker-weltweit-ausgebrannt-128355/
https://www.pharmazeutische-zeitung.de/apotheker-weltweit-ausgebrannt-128355/
https://www.admin.ch/opc/de/classified-compilation/19940073/index.html
https://www.admin.ch/opc/de/classified-compilation/19940073/index.html
https://www.sozialpolitik-aktuell.de
https://www.sozialpolitik-aktuell.de
https://biosimilar.ch/wp-content/uploads/2021/09/210914-Biosimilar-Barometer-2_DE.pdf
https://biosimilar.ch/wp-content/uploads/2021/09/210914-Biosimilar-Barometer-2_DE.pdf
https://www.forbes.com/sites/joshuacohen/2020/12/03/will-2021-be-another-break-through-year-for-biosimilars/?sh=3fc80f3535d8
https://www.forbes.com/sites/joshuacohen/2020/12/03/will-2021-be-another-break-through-year-for-biosimilars/?sh=3fc80f3535d8
https://www.vfa.de/download/biosimilars-uebersicht-originalpraeparate.pdf
https://www.vfa.de/download/biosimilars-uebersicht-originalpraeparate.pdf

	Knowledge and attitudes of German and Swiss community pharmacists towards biologicals and biosimilars – a prospective survey before and after the COVID-19 pandemic
	Abstract 
	Background 
	Aims 
	Methods 
	Results 
	DiscussionConclusion 

	Key points 
	Introduction
	Methods
	Statistical analysis

	Results
	Frequency of dispensing biologicals and biosimilars
	Knowledge of the definition of biosimilars
	Attitudes towards biosimilars
	Knowledge on substitution rules and sources of information
	Conditions for using biosimilars
	Training on biologicals
	Influence of the COVID-19 pandemic

	Discussion
	Conclusion
	Anchor 22
	Acknowledgements
	References


