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Abstract

Background Biosimilars have been adopted by clinicians more slowly than anticipated in the post-marketing phase.
Objectives We aimed to reveal the perceptions and attitudes of pediatric rheumatologists towards biosimilars and the obsta-
cles to biosimilar therapy.

Methods A web-based survey designed to determine the knowledge, experience, and perceptions of pediatric rheumatologists
about biosimilars was electronically mailed to the participants between April and August 2021. Responses were collected
anonymously and subsequently analyzed.

Results A total of 114 pediatric rheumatologists including fellows (32.4%), specialists (29.8%), and seniors (37.7%)
responded to the questionnaire. According to the data, 75 (65.8%) physicians had already prescribed at least one biosimilar.
The vast majority of participants were aware of the potential cost savings of biosimilars (84, 73.3%). Participants who felt
insufficiently informed were 41.8%, 67.6%, and 83.7% among seniors, specialists, and fellows, respectively. In pediatric rheu-
matology, the scarcity of clinical trials and real-life data (64%) and inadequate information about tolerance to the biosimilars
and related side effects in children (49.1%) were the most common barriers expressed by prescribers. Nearly half (45%) of the
pediatric rheumatologists preferred to prescribe biosimilars in the treatment of biologic-naive cases. However, most (93%)
were reluctant to switch a reference molecule to a biosimilar while the patient was doing well under the originator medicine.
Conclusions This survey provided insights into the concerns about prescribing biosimilars among pediatric rheumatologists.
In the field of pediatric rheumatology, further education about biosimilars and real-life experiences is required to better
inform about treatment options in children.
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1 Introduction

Biotechnologic drugs (also known as biologics) are phar-
maceutical products that are either derived from living
microorganisms or contain living cell fragments [1, 2]. In
recent years, the emergence of biologic therapeutics has
revolutionized the treatment of severe, debilitating, and life-
threatening diseases, including oncologic, rheumatologic,
gastroenterologic, immunologic, neurologic, and several
rare diseases. Likewise, the incorporation of biologics into
healthcare systems has led to significant patient improve-
ment in pediatric rheumatology over the past 15 years [3-5].

As targeted therapeutics, biologics differ from the drugs
that are manufactured chemically by using conventional
methods. In this regard, complex biotechnology techniques
such as recombinant DNA render them expensive, so much
so that five biologics were among the top ten budgets allo-
cated to drugs envisioned for 2021 worldwide [6]. In addi-
tion, according to data reported by the pharmaceutical
industry for 2020, a total of ten biologic therapeutics were
designated as “blockbusters”; this is a monetary definition
that means more than $1billion in annual sales [7].

As a result, complex and costly production protocols of
biologics have resulted in the development of biosimilars,
which are approved by agencies such as the US Food and
Drug Administration, European Medicines Agency, and the
World Health Organization as alternatives to biologics. Bio-
similars offer the potential to mitigate rising drug costs and
increase patient satisfaction and access to critical biologic
treatments. The Food and Drug Administration defines a
biosimilar as a product that is highly similar, but not entirely
identical, to the reference medicinal product (also called a
bio-original) in terms of quality, safety, and efficacy [8].

Biosimilars, which may have significant cost-saving
advantages over biologic products, were expected to shake
up the pharmaceutical market. However, market access has
been slower than foreseen [9]. This incoherence has been
attributed to various factors including regulatory challenges,
legal issues, payer policy disparities, and hesitancy of clini-
cians [10].

As more biosimilars enter the market, understanding
the awareness of and current clinician attitudes towards
biosimilars is crucial to identifying the educational need
for biosimilars, promoting their use, and ultimately reduc-
ing the costs of biologic drugs. Several studies have been
reported among physicians and pharmacists that highlight
the reluctance to accept and use biosimilars on an equal
basis with the reference product.[11-16]. A new systematic
review of biosimilar surveys between 2014 and 2018 that
evaluated physicians’ knowledge and beliefs about biosimi-
larity announced that healthcare providers in the USA and
Europe were cautious about prescribing these agents and
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they showed limited familiarity with biosimilars [17]. This
review did not include data on the opinions of pediatric rheu-
matologists. It is well known that the safety and efficacy of
drugs in pediatric patients requires even greater precision
than in adults. In addition, rational drug use is a particularly
important issue for children as they may face drug exposure
throughout their lives. The process of obtaining approval
and licensing of drugs in pediatric patients is often car-
ried out on the basis of studies conducted in adult patients.
A lack of long-term safety and effectiveness data for new
drugs in children can lead to delays in clinicians adopting
them for use in daily practice. Biosimilars have not yet been
embraced among physicians for their use in children. Thus,
the treatment of pediatric rheumatologic conditions with
biosimilars comes to the fore as a delicate subject that needs
to be revealed. However, there are limited current data on
the perceptions and attitudes of pediatric rheumatologists
towards biosimilars in the literature [18, 19]. Here, we aimed
to reveal these perceptions among pediatric theumatologists
with web-based international research.

2 Methods
2.1 Survey Design

As part of the PReS (European Society for Pediatric
Rheumatology)-EMERGE (Emerging Rheumatologists
and Researchers) group, we designed a 30-question online
questionnaire in English and Turkish using the SurveyMon-
key online software. Expert review based on the reviewed
literature ensured that the questionnaire questions achieved
maximal authenticity. The questionnaire included multiple
choice, rating scale, dropdown, demographic, open-ended,
and slider question types. The answers were collected under
five main headings in the following manner: (1) the first six
questions collected demographic data (age, sex, origin, affili-
ation, academic degree, and year in pediatric rheumatology)
of the participants; (2) the following four questions were
about the source and route of knowledge on biosimilars; (3)
nine questions were about the participant’s experiences with
biosimilars; (4) nine questions were regarding perceptions
and attitudes of clinicians in the case of biosimilar use; and
(5) two questions were associated with the nocebo effect (see
Electronic Supplementary Material [ESM]).

2.2 Participants and Invitation Method

Clinicians consisting of fellows, senior physicians, and gen-
eral practitioners who were in direct contact with patients in
their daily practice and dealing with chronic pediatric rheu-
matic diseases were invited to participate in the survey. The
qualifications of these participants were as follows: pediatric
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rheumatology fellows attending the pediatric rheumatology
fellowship training program, senior physicians with an aca-
demic degree at a university or a training hospital, and gen-
eral experts who completed a pediatric rheumatology fellow-
ship training program and dealing with pediatric rheumatic
diseases. They were invited cross-sectionally to complete
an online self-administered survey via e-mail. During April
2021, the questionnaire was e-mailed to the members of
PReS and announced on the PReS website. It was also sent
electronically to the members of the Pediatric Rheumatol-
ogy Bulletin Board, a worldwide electronic mail list and to
the Turkish national e-mail group consisting of pediatric
rheumatologists. Finally, it was included in the Pediatric
Global Musculoskeletal Taskforce newsletter, which is sent
monthly to a large group of pediatric rheumatologists, pedi-
atric orthopedic surgeons, and allied health professionals
from all over the world.

Each of the respondents filled out the questionnaire vol-
untarily and anonymously, containing no individual identi-
fiers to maintain confidentiality, in approximately 10 min in
one step. The survey was open over 15 weeks, from April
26 to August 7, 2021. During the collection of responses, to
encourage the participation of physicians, an e-mail with a
reminder message was sent to the participants three times
at intervals. Each participant could participate at most once
through the link provided to them.

2.3 Data Analysis and Ethics Approval

To avoid missing answers leading to erroneous or mislead-
ing results, only the responses of participants who completed
more than 80% of the questionnaire were included in the
analysis. Descriptive statistics and basic comparisons were
obtained from the Basic Statistics feature of Survey Monkey.
For further analysis, SPSS software version 22.0 was used.
Numbers, percentages, mean, median, maximum, minimum,
and standard deviation were used to present the data. The
data are expressed as the mean + standard deviation for con-
tinuous variables and as the frequency for nominal variables.
The Chi-square test was applied to determine any correla-
tion between the two selected variables. The Mann—Whitney
U test was employed for variables with a distribution that
was not normal. The Kruskal-Wallis test was performed for
assessing the differences among three groups on a single,
non-normally distributed continuous variable. Continuous
variables were compared using a ¢ test.

The present survey was performed in line with the prin-
ciples of the Declaration of Helsinki. It was reviewed and
approved by the Ethics Committee of Istanbul University
(number 21.05.2021-204228). We did not collect any per-
sonal or confidential data and we have followed the Con-
sensus-Based Checklist for Reporting of Survey Studies
(CROSS) [see ESM] [20].

3 Results
3.1 Demographics of Respondents

The survey drew the participation of 114 pediatric rheu-
matologists globally and all of them completed more than
80% of the questionnaire. They were aged between 30 and
81 years, with a median age of 39.5 years. Among the
respondents, 82 (71.9%) were women. Turkey and the USA
came in first and second, respectively, as having the greatest
participation rates among the 22 countries. The origin of the
respondents per country is shown in Fig. 1.

Among all respondents, 107 (93.8%) were hospital-based
rheumatologists, four (3.5%) were office/private hospital
based, and three (2.6%) were both hospital and office/pri-
vate hospital based. Most of the participants (61, 53.5%)
reported more than 5 years of work experience in pediatric
rheumatology. Table 1 outlines the academic status, case,
and prescription volume of respondents.

3.2 Sources of Information About Biosimilars
and Feelings Associated with the Existing
Knowledge

Slightly more than half of the senior physicians (23, 53.5%)
felt well informed about biosimilars whereas four (10.8%)
fellows reported that they were sufficiently knowledgeable
about biosimilars. Two (4.7%) of seniors and one (2.9%%)
of the specialists were extremely well informed and the
proportions of those who were inadequately or partially
informed were 41.9%, 67.6%, and 83.8% among seniors,
specialists, and fellows, respectively (Fig. 2). Regarding
knowledge level, which was evaluated with a scale from 0
to 100, the fellows had a significantly lower level of knowl-
edge (median 30, interquartile range 32, 95% confidence
interval 28.3—43.6) compared with the seniors (median 71,
interquartile range 42, 95% confidence interval 55.5-72.5;
p < 0.01) and a non-significantly lower level than the spe-
cialists (median 50, interquartile range 36, 95% confidence
interval 44—60; p = 0.02); however, there was no significant
difference between specialists and seniors (p = 0.23).

When countries were compared by clustering, European
clinicians felt more informed about biosimilars than their
American (p = 0.021) and Turkish (p = 0.034) counterparts.
However, there was no significant difference between pedi-
atric rheumatologists in Turkey and the USA in this regard
(p =0.37).

Concerning the diversity of information resources, the
most common routes were congresses, symposia, self-
research, and scientific journals. A significant portion of the
respondents stated that they wished to be informed about
biosimilar medicines in the future through congresses/
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18%
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Fig. 1 Origins of participants

symposia (86, 75.4%) and webinars (70, 61.4%) (see ESM).
Two seniors noted that they had obtained information
through anecdotal experiences or colleagues and two spe-
cialists quoted through a hospital pharmacy. We also com-
pared the knowledge levels of physicians who prescribed and
did not prescribe a biosimilar. Pediatric rheumatologists who
prescribed previously had significantly higher knowledge
levels (p < 0.01) and they were more likely to agree that
if the prescription of biosimilar medicines becomes more
frequent, it will enable cost savings and reduce healthcare
expenses (p = 0.01).

3.3 Experiences of Biosimilar Products

At the time of investigation, 75 (65.8%) pediatric rheumatol-
ogists had already prescribed at least one biosimilar. Nearly
half of the fellows (18, 48.6%) had not yet prescribed any
biosimilar, and a quarter (11, 25.5%) of the seniors who
had been dealing with pediatric rheumatic disorders for at
least 10 years had never prescribed a biosimilar. The major-
ity of respondents (71, 62.3%) stated that they have been
using biosimilars in clinical practice for fewer than 5 years.
Figure 3 outlines the indications and product names for bio-
similars prescribed.

Of those physicians who had prescribed biosimilars
before, 10 (12.2%) prescribed them every day, 20 (24.4%)

A\ Adis

mAustralia (n=2)
W Bosnia Herzegovina (n=1)
mBrazil (n=2)
M Canada(n=3)
M Czech Republic (n=1)
M France (n=2)
HGermany (n=3)
mindia (n=2)
mKenya(n=1)
mNetherlands (n=3)
®mNorway (n=1)
¥ Papua New Guinea (n=1)
W Saudi Arabia (n=1)
M Singapore (n=1)
Slovakia (n=1)
MSpain (n=1)
mSweden (n=1)
Switzerland (n=1)
Thailand (n=1)
Turkey (n=63)
United Kingdom (n=1)

United States (n=21)

prescribed them about once a week, and 20 (24.4%) a few
times a month. According to the question investigating the
adverse event(s) experienced by clinicians when treating
patients with a biosimilar, 35 (46.6%) participants did not
report any adverse events. Local reactions at the injection
site (29, 25.4%) were the most frequently marked among the
options (Table 2). In clinical practice, 25 (21.9%) pediatric
rheumatologists considered switching to the original bio-
logic when treating their patients with the biosimilar, while
36 (31.6%) considered switching to a biosimilar when treat-
ing their patients with the reference drug.

3.4 Perceptions, Incentive Issues, and Obstacles
to Adoption and Prevalent Prescription
of Biosimilars

Nearly half of the clinicians agreed that “a biosimilar prod-
uct has the same dosage and route of administration com-
pared to the reference branded product”, “has no significant
difference from the reference molecule in terms of safety
and efficacy”, and they pertinently endorsed biosimilars as
chemically identical to the original branded drug. However,
16 (14%) participants considered a biosimilar as a unique
biologic drug. Seven (6.1%) clinicians held the view that
a biosimilar is a counterfeit copy of an original biologic
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Table 1 Overview of academic status, case volume, and biologic/bio-
similar prescription frequency of the participants (n = 114)

Feature Number of
participants,
n (%)
Academic degree (n = 114; 100%)
Seniors
Assistant Professor
Associate Professor 43 (37.7)
Professor
Emeritus Professor
Specialist in pediatric rheumatology 34 (29.8)
Fellow 37 (32.4)
Case volume per week in medical center (n = 83,
72.8%)
<10 9 (10.8)
10-20 15 (18.1)
20-30 16 (19.3)
> 30 43 (51.8)
Biologic drug prescription per week (n = 83, 72.8%)
<5 34 (41.0)
5-10 30 (36.1)
10-20 13 (15.7)
> 20 6(7.2)
Biosimilar prescription frequency (n = 82, 71.9%)
Every day 10 (12.2)
About once a week 20 (24.4)
A few times a month 20 (24.4)
Once a month 4(4.9)
Less than once a month 23 (28.0)
Never 5(6.1)

medicine and four (3.5%) respondents predicted that bio-
similars will not carve out a niche in contemporary health-
care systems.

The majority of pediatric rheumatologists (92, 80.7%)
agree that the cost savings of biosimilars for national health
systems encourage physicians to choose biosimilars when
prescribing. Among respondents, 15% considered prescrib-
ing biosimilars as critical for expanding the general use of
biologics and implementing innovation in biopharmaceuti-
cal manufacturing. Three-quarters of the participants (86,
75.4%) believed that they were sufficiently informed about
when to prescribe a biosimilar in terms of indications, and
nearly half of them (41.2%, 54.4%, and 58.8%) thought they
are well informed about the quality, efficacy, and dosage of
biosimilars. Ninety-five (83.3%) respondents cited “health-
care cost savings” as a positive factor while talking about
their motivation to prescribe biosimilars. Approximately
one-fourth of the participants (24.6%) preferred biosimi-
lars as they are the sole biologic drug options in the cent-
ers where they work. They also agreed that “biosimilars are

more appropriate forms (dosage or route of administration)
for children than reference products.”

Among 109 responses to the question of barriers to
prescribing biosimilars, it was noteworthy that 64% of the
responses reported were “lack of clinical trial and real-life
experience data in pediatric rheumatology”. The potential
obstacles for selecting biosimilars are outlined in Fig. 4.

When respondents were asked whether they agreed with
various assertions about biosimilars (108, 94.7% answered);
39 (34.2%) thought that biologic therapy could be switched
from a reference to a biosimilar product as biosimilars were
equally safe and effective for children, but few participants
(15, 13.2%) currently considered switching to a biosimilar
in children insufficiently treated with an original biologic.

The majority of pediatric rheumatologist participants
worldwide (84, 73.3%) were aware of the cost-saving poten-
tial of biosimilars. The percentage of participants who pre-
ferred to prescribe biosimilars in the treatment of biologic-
naive cases was 45%. However, nearly one-third (34, 29.8%)
were still hesitant to initiate biosimilars in biologic-naive
children or to switch a reference product to a biosimilar.
Furthermore, most (93%) were reluctant to switch a refer-
ence molecule to a biosimilar while the patient was doing
well under the originator medicine.

When compared in terms of propensity to prescribe
biosimilars, one-third of seniors, specialists, and fellows
indicated that they would prefer biosimilars as the initial
biologic therapy for patients (Fig. 5). The nocebo effect was
rated as a barrier to starting or switching to a biosimilar by
41% of respondents, and 12% stated that they had observed
the nocebo effect of a biosimilar.

4 Discussion

In our study, a significant portion of senior physicians,
specialists, and fellows stated that they felt inadequate or
partially knowledgeable about biosimilars. Regarding bio-
similar awareness, there was similarity between our results
and surveys from Europe and the USA [17]. In 2016, Pasina
et al. investigated hospital specialists’ views about biosimi-
lars. Only 49 (22.9%) doctors from the group stated that
they had full or sufficient knowledge about the scientific
principles of biosimilars [21]. Likewise, Cassar et al. pointed
out that only 6% of Maltese clinicians were familiar with
biosimilarity, 35% had a basic understanding, and 59% could
not define biosimilars or had never heard of them [22]. Our
study reflects similar results to the Maltese clinicians. Fur-
thermore, in a recent survey among French rheumatologists,
only six (5.2%) physicians felt very well informed about
biosimilars [14]. We can also cite a survey of 575 biologic
prescribers on biosimilars (2019) in six Western European
countries (France, Germany, Italy, Spain, Switzerland, and
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Fig.2 Responses (n = 114)
to the question “How well-
informed do you feel about
biosimilar medications?”
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Indications
Juvenile dermatomyositis 9 (7.9%)
Vasculitic diseases 13 (11.4%)
Systemic lupus erythematosus 18 (15.7%)
Behget's disease 13 (11.4%
Autoinflammatory diseases 11 (9.6%)
Connective tissue diseases 13 (11.4%)
Uveitis 55 (48.2%)
Juvenile idiopathic arthritis 74 (64.9%)
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Fig. 3 Summary of indications and commercial products prescribed




Web-Based Survey on the Beliefs and Attitudes of Pediatric Rheumatologists Towards Biosimilars 427

Table 2 Overview of adverse events due to biosimilars

Adverse event n (%)
Local injection-site reaction 29 (25.4)
Systemic allergic reaction/ana- 8(7)
phylaxis
Pyrexia 2(1.8)
Pruritus 7(6.1)
Intolerance 9(7.9)
Abnormal liver function tests 6(5.3)
Infusion-related reactions 12 (10.5)
Latent tuberculosis infection 4 (3.5)
activation
Upper respiratory tract infections 10 (8.8)
Drug antibody development 5(4.4)

Other (please specify) Hypogammaglobulinemia 1 (0.9)
Inverse psoriasis 1 (0.9)

Urticaria 1 (0.9)

the UK) [15]. This periodically applied survey focused on
exploring biosimilar prescribing habits and insights from
clinicians specialized in one of ten practice areas: der-
matology, endocrinology, gastroenterology, hematology
oncology, immunology, nephrology, neurology, oncology,
ophthalmology, and rheumatology. The percentage of phy-
sicians who rated themselves as “familiar” or “very famil-
iar” with biosimilars increased from 76% in 2013 to 90%
in 2019. Consequently, gaps in prescriber knowledge and
insufficient familiarity remain valid challenges for the adop-
tion of biosimilars. It is clear that prescribers dealing with
pediatric theumatic diseases need additional education and

encouragement on biosimilars both by congresses, sympo-
sia, self-research, and scientific journals.

A pooled literature review of 90 studies (in 2018) indi-
cated that switching originator drugs to biosimilars did not
make a significant difference in clinical efficacy and safety
in the majority of patients [23]. However, clinicians are still
skeptical of switching or prescribing these products, with
their hesitation centered on the safety and efficacy of biosim-
ilars. A systematic review by Leonard et al. considers that
healthcare providers are still cautiously approaching bio-
similars and citing safety and efficacy concerns as key deter-
rents to biosimilar use [17]. Greater than 60% of physicians
in distinct studies highlighted the lack of high-level evidence
of safety for biosimilars and were also concerned about bio-
similar immunogenicity. The main concerns were related
to the tendency of biosimilars to elicit an immune response
by themselves or their excipients or pharmaceutical ingre-
dients [24, 25]. The underlying safety (particularly immu-
nogenicity) and efficacy concerns deterred the majority of
clinicians from switching patients who had already tolerated
the original product to the biosimilar [11, 13, 21, 25-28].
In particular, both US and European clinicians did not seem
well aware of the existence of biosimilars as alternative safe
and effective treatment options for their patients. “Physi-
cians were generally reluctant to use biosimilars as a first-
line option for patients requiring biologic therapy. For this
reason, it was stated that they perceived it more as second
or third-line treatment options. Some doctors, on the other
hand, shunned changes in the original biologic drug users
and limited biosimilars only to biologic-naive patients.” [11,
12, 21, 28, 29]. A recent international survey of rheuma-
tologists has identified concerns that biosimilars may not be

Lack of clinical trials in pediatric theumatology _ 74 (64.9%)
Lack of real-life experience data in pediatric theumatology | 73 (64%)
Lack of information about tolerance and adverse effects in pediatric rheumatology _ 56 (49.1%)
Healthcare provider reluctance to prescribe biosimilars for new patients or switch existing patients _ 55 (48.2%)
The extrapolation problem of efficacy and safety of the biosimilar drug | 38 (33.3%)
Risk of raising patient/parent worries, anxiety and concerns _ 36 (31.5%)
Contribution of knowledge gap and lack of awareness to negative expectations _ 31(27.1%)
Immunogenicity risk | 25 (21.9%)

Constraints of country/state laws on health policy for substitution and interchangeability _ 17 (14.9%)

The ineligible forms of products for children in terms of dosage and application methods [N 14 (12.2%)

Possible confusion between the brands/names of medicinal products [N 12 (10.5%)

Biosimilar medicines are not still in use at my hospital institute/country [N 11 0-6%)

Not having a competitive price in markets for biosimilar medicines [l 4 (3.5%)

Lack of stock at the infusion center for the biosimilar that the insurance company requires I 1(0.8%)

it takes time to communicate a switch adequately to parents/patients I 1(0.8%)

insurance preferences for particular medications I 1(0.8%)

Inferior injecting device and lack of support program from biosimilar company I 1(0.8%)

Fig.4 Barriers to prescribing biosimilars
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Fig.5 Responses (n =111/114) 50
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reliable copies of bio-originals and that long-term efficacy
and safety data are insufficient [30]. Although we did not
question about immunogenicity, most of the respondents
stated that main barriers to the prescription of biosimilars
are ‘‘Lack of clinical trials and evidence acquired from real-
life data in pediatric rheumatology’’. Similarly, in a Bel-
gian survey of rheumatologists and patients with rheuma-
toid arthritis, the two most frequently stated reasons for not
prescribing biosimilars were “less studied than principle”
and “no clinical studies have been conducted in a particular
indication” [31]. The nocebo effect is defined as a situation
where a patient develops side effects or symptoms that can
occur with a drug or other therapy just because the patient
believes they may occur. The nocebo effect has reemerged
with the widespread adoption of biosimilars [32]. It was also
rated as a barrier to starting or switching to a biosimilar
product by 41% of respondents in our survey, and 12% of
the respondents stated that they had observed the nocebo
effect of a biosimilar. The nocebo effect reduces the quality
of life of patients and adversely affects treatment compliance
rates in patients receiving biosimilars. Healthcare providers
responsible for patients treated with biosimilars should be
aware of the nocebo effect and adopt strategies to minimize
it [33]. Consequently, pediatric rheumatologists, like other
specialties, need conclusive and comprehensive evidence of
safety and efficacy to safely prescribe biosimilars.

Despite the aforementioned doubts, clinicians dealing
with chronic rheumatic diseases in children are aware of
the potential cost savings of prescribing biosimilars. To the
question exploring the motivations to prescribe biosimilars,
95 (83.3%) respondents quoted “healthcare cost savings” as a
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positive influencer. This knowledge of the cost-saving poten-
tial is somewhat reassuring for prescribing biosimilars in
certain patients, particularly in biologic-naive cases or those
facing treatment failure with other biologics. Consistent with
the above issues, in the study investigating the perceptions of
French rheumatologists, cost savings, freeing up resources
allowing the treatment of additional patients, patients’ access
to innovative drugs, and incentives by health policy mak-
ers were cited as positive factors that could encourage the
prescribing of biosimilars [14]. Despite this acceptance, it
is noteworthy that nearly half of the fellows (48.6%) and a
quarter of the senior physicians who have been dealing with
pediatric rheumatic diseases for at least 10 years (25.5%) in
the current study have not prescribed a biosimilar before.
These ratios show that the adaptation of biosimilars to pedi-
atric theumatology has not been completed yet.

We found it worth presenting evidence about the views
of pediatric rheumatologists on biosimilars and, when com-
pared to previous studies, our study included the participa-
tion of 114 clinicians from different working environments,
with different academic status, on the international platform
[12, 14, 16]. It provides up-to-date information from seniors,
specialists, and fellows on perceptions about biosimilars and,
to our knowledge, no biosimilar research has ever focused on
such a large number of pediatric rheumatologists worldwide.

The study results demonstrate that pediatric rheumatol-
ogists are still hesitant to adopt and embrace biosimilars
and require more education to decide to prescribe biosimi-
lars. More comprehensive research is needed on switching
from an originator to a biosimilar and the long-term effect
of biosimilar prescribing, as well as educational initiatives
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targeting pediatric rheumatologists, including those of all
qualifications.

5 Limitations

Several limitations need to be discussed. First, for reasons
beyond our control, the method we used to send e-mail invi-
tations to complete the survey did not allow receipt tracking
and therefore we were unable to calculate a response rate.
Second, because clinicians working in centers worldwide
could not be contacted directly, a homogeneous participa-
tion could not be achieved. As the majority of respondents
were from Turkey and the USA, the results may not be rep-
resentative of all pediatric rheumatologists. The number of
participants from most other countries was low, despite the
efforts of the authors, PReS and PRINTO authorities, and
the repeated reminder messages that were sent. PReS and
PRINTO are the main meeting points of pediatric rheuma-
tologists worldwide aiming to produce international projects
in this field, and the low participation from countries other
than Turkey indicates that further improvements could be
made in the international collaboration and communication
among pediatric rheumatologists. Third, the survey could
have included more detailed questions about switches or fac-
tors considered by physicians when prescribing a biosimilar.
However, we felt 30 questions to be sufficient for an online
survey, as overly long surveys can decrease the participation
or completion rate [34, 35].

6 Conclusions

Based on the current research, pediatric rheumatologists
worldwide are still somewhat hesitant to use biosimilars in
their clinical practice. However, this study may facilitate
the understanding of obstacles to the widespread use of
biosimilars among the pediatric rheumatology community.
Targeted communication efforts, educational approaches in
various platforms, and growing evidence that biosimilars are
safe and effective in children can help overcome misconcep-
tions about biosimilars among pediatric rheumatologists and
encourage them to prescribe biosimilars when required.
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