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Abstract
The aim of this project was to understand patients’ knowledge and opinion about biosimilars and to
evaluate patient satisfaction with care after education on multiswitching of biosimilars (bsDMARDs) by
rheumatologists in comparison to nurse specialists. Adult patients with rheumatoid arthritis, axial
spondyloarthritis or psoriatic arthritis who underwent a non-medical switch to the adalimumab biosimilar
MSB 11022 were randomized into a group in which information about multiswitching of bsDMARDs was
provided by a nurse specialist or a rheumatologist. Validated outcome tools and standardized parameters
for assessment of disease activity and function were used at baseline and 12 weeks after switching.
Patients’ satisfaction with care was assessed by the Leeds Satisfaction Questionnaire. A structured
questionnaire was used to assess patient’s knowledge. A total of 102 patients was randomized, 40 were
seen by the rheumatologist (39.2%) and 62 by the nurse (60.8%). Fifty patients (49%) had already
undergone one and 52 multiple switches (51%). Less than one third of patients was able to correctly
answer questions on manufacturing, effectiveness, clinical trial evidence and cost of bsDMARDs.
Patients were generally satis�ed with care irrespective of whether the information had been given by the
nurse or the rheumatologist. No difference in outcomes was seen.Patient satisfaction and outcomes after
education about bsDMARDs and switching by nurses and rheumatologists were similarly good. The
number of switches did not have a negative impact on patient satisfaction.

Introduction
Following the approval of the �rst biosimilar (biosimilar disease modifying anti-rheumatic drug
(bsDMARDs)) in the �eld of rheumatology by the European Comission in 2015, bsDMARDs have captured
a steadily growing market [1]. The approval of bsDMARDs is based on totality of the evidence in which
e�cacy, safety and equivalence to the reference biologic DMARD (bDMARD) has to be demonstrated [2–
5]. Although some studies on effectiveness and safety of bsDMARDs in routine care have been published
in recent years [6], there is scarcity of data on how patients view and evaluate the use of bsDMARDs –
especially in case of multiple switching [7, 8].

Many economic incentives have stimulated the approval of an increasing number of bsDMARDs in the
�eld of rheumatology for, at present, mainly TNF inhibitors (TNFi) and rituximab. As a consequence of the
substantial fall of prices, health authorities are often pursuing aggressive strategies for rapid
implementation of bsDMARDs for economic reasons. Both internationally and nationally, the proposals
range from a non-regulated approach (i.e. the decision making lies solely in the hands of the physician)
to rigid guidelines for an obligatory change from reference biologicals to bsDMARDs as in Norway (i.e.
the state or the insurance company decides) [8]. Danish data in context of a mandatory switch from
reference etanercept to biosimilar SB4 have shown that the retention rate of bsDMARDs was even higher
than of non-switchers, even though lower compared to a historical cohort [5–9]. Patient factors and non-
speci�c drug effects may have had an impact on retention rates [10].
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In Germany, the national authorities ‘Paul-Ehrlich Institut’ [11] and ‘Arzneimittelkom-mission der deutschen
Ärzteschaft’ [12] have taken very clear positive positions on the use of bsDMARDs in clinical practice.
However, on the German national level the prescription of bsDMARDs has been differently handled in
regional associations of panel physicians (KV). For example, in our area, Westfalen-Lippe,
rheumatologists are confronted with a requirement of a biosimilar quota of >90% - which practically
means that almost all patients have to be started on a biosimilar, and an existing therapy with a reference
biologic agent has to be switched to a biosimilar. In consequence, multiple switches also between
bsDMARDs are to be expected. Such multiswitch scenarios occur because of economic factors but also
due to loss of e�cacy and potential side effects of the previous biosimilar [13]. As recently shown by our
group and others [14] multiswitching did not affect disease activity over a 6-month observational period
suggesting that it is safe and effective [15]. However, in other open-label studies in which all patients in
remission were automatically switched to bsDMARDs, the retention rate was low [16]. In anecdotal case
reports loss of e�cacy after switching has been described [17].

The patients’ view on bsDMARDs and multiswitching of bsDMARDs has not been well investigated to
date [20]. Lack of acceptance and negative perceptions about bsDMARDs may lead to increased nocebo
effects [6] after a change of therapy and potentially compromise patient compliance [21]. Studies have
shown that some patients have a negative perception on bsDMARDs and may not even be willing to
switch medication at all [20]. Negative perceptions include beliefs that bsDMARDs are inferior in quality,
safety and e�cacy compared to the reference product. International and national recommendations have
included patient education in general and the e�cacy and safety of nurse led programs in particular [19,
22]. Patient guidance by specialised nurses in an outpatient setting has been shown to be effective and
safe and that the performance of such nurses are equivalent to rheumatologists including physical
examination [23]. Importantly, patients' need to be well trained about their illness and the necessary
therapies. The educational process may be covered by nurse specialists which even led to improved
patient satisfaction [24]. Our experience with biologics goes back to the beginning of the millennium [25],
and bsDMARDs have been used in our center ever since their �rst approval in rheumatology in 2015.
Accordingly, adalimumab bsDMARDs have been used since October 2018. Furthermore, well trained
nurse specialists have been working in our center for several years.

The objectives of this project was (I) to investigate patients’ knowledge and opinion on bsDMARDs, (II) to
explore the impact of multiple switches on patient satisfaction, and (III) to evaluate whether satisfaction
with care differ when receiving education about a bsDMARD to bsDMARDs adalimumab switch from a
rheumatologist or nurse specialists.in patients with chronic in�ammatory rheumatic diseases (CIRD)
treated in routine care.

Material And Methods
Population: Adult patients diagnosed with rheumatoid arthritis (RA), axial spondyloarthritis (axSpA) or
psoriatic arthritis (PsA) who had been treated with an adalimumab biosimilar, were planned to be
switched to the adalimumab biosimilar MSB 11022. All patients who ful�lled this inclusion criteria were
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invited to participate and gave informed consent for the study. Patients who did not have appropriate
language skills could not participate in this study. 

A non-medical switch from adalimumab biosimilar GP2017 to the adalimumab biosimilar MSB 11022
was used as an opportunity to study patients' knowledge, their view on bsDMARDs and their satisfaction
with the educational process longitudinally. Patients were strati�ed on having experienced the �rst switch
from �rst to second adalimumab bsDMARD (mono-switch) or to >1 switch between different
adalimumab bsDMARDs in the past (multi-switch).

Study design
Patients were 1:1 randomized into two groups by means of block randomisation with a variable length of
blocks (block was de�ned as one month): Information provided by the rheumatologically trained nurse
specialist (nurse led care (NLC)), and information provided by the rheumatologist (rheumatologist led
care (RLC)). study visit at baseline and week 12 during the routine visit in the outpatient clinic. The
primary endpoint was to evaluate differences in patient satisfaction after education about a bsDMARD to
bsDMARDs adalimumab switch between rheumatologists and nurse specialists. The secondary endpoint
was to identify the outcome of mono- and multi-switching scenarios in routine care with respect to
patients’ attitudes towards bsDMARDs. The study was approved by the Ethical Committee of the Ruhr-
Universität Bochum, Germany (Registration number 20-6990). Written informed consent was obtained
from all participants. 

Educational process
Four rheumatologists and 2 nurse specialists provided standardized information on the switch to another
bsDMARD based on the information strategy provided in routine care. Information process was
supported by standardized lea�ets about different drug treatments provided by the German Society of
Rheumatology. In Germany, nurse specialists have completed a standardized curriculum and successfully
passed a �nal examination also on drug therapy. In addition, the nurse specialists in our study were
educated about bsDMARDs once more directly before the start of the study. Patients received the
education session directly after the visit by the treating rheumatologists and were followed up for 12
weeks. 

Outcome measures
Patients �lled in paper-based package of study questions during their time in the outpatient clinic. At
baseline, patients �lled out the study documents before the education session. Demographics and
clinical data including comorbidities, laboratory parameters (rheumatoid factor, HLA-B27, C-reactive
protein (CRP)) and concomitant medication were documented at the baseline visit which was de�ned by
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the day of the switch to adalimumab biosimilar MSB 11022. Disease activity was assessed in RA and
PsA patients by the 28-joint Disease Activity Score (DAS28) [27], and in axSpA patients by the Bath
Ankylosing Spondylitis (AS) Disease Activity Index (BASDAI) and the AS Disease Activity Score (ASDAS)
[28]. Physical function was assessed in RA and PsA patients by using the Funktionsfragebogen Hannover
(FFbH) score, which correlates well with the Health Assessment Questionnaire (HAQ). Values of FFbH
were converted into HAQ values by the formula: HAQ score = 3.16 − (0.028 × FFbH score) [29]. In axSpA
patients, physical function was assessed by the Bath AS functional index (BASFI) [30]. Demographic and
clinical data as well as assessment of disease activity and physical function as well as biosimilar
tolerance, safety and adherence were taken from hospital notes documented at the baseline and follow-
up visit at 12 weeks.

In addition to standard care, a structured questionnaire was used at baseline to assess patients’
perceived knowledge about manufacturing, effectiveness, acceptance, evidence from clinical trials and
costs of bsDMARDs, as well as sources of information about bsDMARDs. In addition, we asked all
patients whether the information about bsDMARD was understandable. The structured questionnaire
contained 1 closed question, 2 questions with a NRS (1-10) and 5 questions with multiple response
options plus free text. These questions refer to manufacturing, effectiveness, acceptance and costs.
Satisfaction with care was assessed by the standardized Patient Satisfaction Questionnaire (PSQ) at
baseline and 12 weeks [26]. The questionnaire contains items on �ve subscales: information, empathy
with and attitude to the patient, access to and continuity with the healthcare provider, technical
competence and a general satisfaction scale. Patients were asked to indicate their level of agreement to
45 statements by responding to a 5-point Likert scale (range between strongly agree (1) to strongly
disagree (5). Scores 3 indicate ≥ satisfaction and < 3 dissatisfaction.

Statistical Analyses
Descriptive statistics are presented as absolute frequencies and percentages when referring to qualitative
variables. Continuous variables were expressed as mean values and standard deviations. A value of p
<0.05 was considered statistically signi�cant. Pearson’s Chi-squared tests to compare groups were
performed using SPSS, version 26.

Results

Characteristics of the study population
124 patients were invited to participate, and 102 were enrolled into the study (�gure 1). Main reason for
refusal was personal reasons to decline participation or low language skills. Irrespective of study
participation, all patients were switched to adalimumab MSB 11022. 62 (60.8%) patients were
randomized to NLC and 40 (30,2%) to RLC. There were 26 (25.4%) patients with RA, 61 (59.8%) with
axSpA and 15 (14.8%) with PsA (Table 1). 56 (52.8%) were male, mean age 48.7 years (13.6), mean CRP
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0.2 mg/dl (0.33), with 12 (11.7%) having an elevated CRP (cut-off 0.5 mg/dl).A total of 50 patients had
already undergone one (49%) and 52 (51%) multiple switches. Patients were in moderate to low disease
activity states and had some impairments in physical function (Table 2). Patients in both groups did not
differ between baseline characteristics.

Table 1
Patients and disease characteristics in both groups

Variables * Total group NLC (n=62) RLC (n=40) P-Value#

Sex, male, n (%) 56 (54.9%) 31 (50%) 25 (62.5%) 0.215

Age, years 48.7(13.5) 48.8 (13.9) 48.7 (13.3) 0.996

Rheumatoid Arthritis, n (%) 26 (25.5) 16 (25.8%) 10 (25%) 0.927

Axial Spondyloarthritis, n (%) 61 (59.8%) 36 (58.1%) 25 (62.5%) 0.656

Psoriatic arthritis, n (%) 15 (14.8%) 10 (16.1%) 5 (12.5%) 0.613

Disease Duration, years 9.8 (9.4) 9.4 (10,9) 10.5 (9,2) 0.574

Number of previous bDMARDs 1.4 (0.9) 1.5 (0.7) 1.4 (1) 0.452

DAS28 2(1.1) 1.4(1.1) 2.5(0.9) 0.003

HAQ 1(0.8) 0.9(0.7) 1.1(0.4) 0.254

BASFI 3.5(2.7) 3.2/2.7) 3.8(2.5) 0.397

ASDAS 2.1(1) 1.9(1) 2.2(0.9) 0.294

Comprehensibility of the information 7(3.1) 8(3.2) 7(3.1) 0.450

Concerns regarding the switch 3(2.7) 2.5(2.5) 3(2.8) 0.294

* values are mean (SD); # between NLC and RLC

NLC = nurse led clinic ; RLC = rheumatologist led clinic
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Table 2
Change of disease activity and physical function in both groups during follow-up

Assessments*   NLC     RLC    

  Baseline Follow-
up

Difference

Follow-up –
Baseline

Baseline Follow-
up

Difference

Follow-up
– Baseline

P –
Value#

DAS28 2.0 (0.9) 2.4
(0.9)

0.2 (0.7) 1.3 (1) 1.3
(0.8)

0.2 (0.7) 0.006

HAQ 0.9 (0.7) 1.1
(0.5)

0.08 (0.3) 1.1 (0.4) 0.8
(0.6)

0.1 (0.4) 0.224

BASFI 3.3 (2.7) 2.9
(2.5)

0.3 (0.9) 3.9 (2.5) 3.6
(2.6)

0.3 (1.7) 0.526

ASDAS 1.9 (1) 1.9
(0.8)

0.1 (0.7) 2.1 (0.9) 2 (0.8) 0.01 (0.5) 0.271

* values are mean (SD); #p-value comparing differences between NLC and RLC

NLC = nurse led clinic ; RLC = rheumatologist led clinic

NLC = nurse led clinic ; RLC = rheumatologist led clinic ;

LSQ = Leeds Satisfaction Questionnaire

At follow up, 98 patients were analysed. Four patients were lost to follow up. The remaining other
patients adhered adalimumab MSB 11022. 59 patients were evaluated in the NLC group and 39 in the
RLC group at the control visit (Figure 3.). Scores of disease activity and physical function during follow-
up remained unchanged (Table 2).

Perceived knowledge about bsDMARDs and information
needs
Less than one third of patients was able to correctly answer questions before the education about
manufacturing, effectiveness, acceptance and costs of bsDMARDs (Figure 1). Almost 75% of the patients
had no concerns to be switched to a new bsDMARD (quotation from free text box: “I do not notice any
difference”). The majority of patients expected the same effectiveness (75%) and safety (60%) of
bsDMARDs compared to the previous bsDMARD. The main sources of information about bsDMARDs
were rheumatologists and nurses (78%), the internet (36%) and patient associations (5%). Only, 12% of
the patients indicated that information about bsDMARD was understandable (quotation from free text
box: “much was explained, little was understood”).Knowledge about bsDMARDs did not differ between
patients who already underwent multiple bs – to bsDMARD switches compared to patients who received
the �rst bsDMARD to bsDMARD switch.
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Patient satisfaction regarding the educational process
Patients were generally satis�ed with care irrespective of whether information about bsDMARDs and
switching had been given by the nurse or the rheumatologist (Table 2). Subdomains were not rated
differently by patients. Multiswitching did not lead to reduced satisfaction with care in patients on
bsDMARDs, and the number of switches did not have a negative impact on patients’ satisfaction (Figure
2). The vast majority (95%) of patients who had undergone multiple switches were satis�ed with the
ongoing therapy.

Discussion
This study shows that the satisfaction and outcomes of patients educated about bsDMARDs by nurse
specialists were not different from the information provided by rheumatologists. Multiswitching did not
lead to reduced satisfaction with care in patients on bsDMARDs and the number of switches did neither
have a negative impact on patients’ satisfaction nor on disease activity or physical function of patients.
However, patients’ knowledge on bsDMARDs was limited. Furthermore, the study shows that the
information on bsDMARDs provided by nurse specialists was as good as that given by the
rheumatologist [31–32]. This is largely consistent with data of a British multicentre study, in which the
overall satisfaction with rheumatologic care was higher when nurse specialists provided the information
on the treatment process [3, 5, 24, 26]. As recommended by EULAR [6] patients should have access to
nurse consultations in order to enhance satisfaction with care’, and this is based on the overarching
principle ‘Rheumatology nursing is based on the principles of evidence-based practice”. Indeed, there is
evidence that patient information provided by nurse specialists leads to improved self-management
skills, increased self-e�cacy and global well-being in patients with RA [37]. Thus, information on
bsDMARDs can and should be provided by nurse specialists. However, the situation described here is
different from a shared decision making process with an open end since the decision to switch was
already made when patients were informed about it. Moreover, there is a lack of data concerning a
bsDMARD-to-bsDMARD transition. Thus, our �ndings cannot be generalized.

Our study shows that patient information on bsDMARDs may not be optimal because less than one third
of patients was able to correctly answer questions on bsDMARDs. Is it possible and is it needed to further
increase patients’ knowledge ? Theoretically, we clearly think: yes. However, patients may have major
differences in their educational status [38]. Even though not assessed in this study, such differences and
educational inequalities may well have in�uenced the results of this study. In this regard, it seems
appropriate to mention the Educational Needs Assessment Tool (ENAT) that is used to identify and
prioritise patients’ individual educational needs [39]. The ENAT has indeed been shown to signi�cantly
increase the effect of patient education delivered by nurses. Another approach just recently reported is to
implement educational interviews by pharmacists on knowledge and adherence to biologics [40] which
signi�cantly increased patients' knowledge scores on therapy with biologics. It has been shown that
positive framing can improve perceptions of and willingness to switch to a biosimilar in patients currently
taking bDMARDs [41]. However, even though being well aware of this issue, we didn’t pay much attention
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to this important aspect when informing patients about bsDMARDs in this study. Nevertheless, since we
have been discussing this intensively in our team [21] we cannot exclude that the rheumatologist and the
nurse who provided the information on bsDMARDs has taken advantage of positive framing. One smaller
study indicated that possible nocebo effects may be reduced by a tailored communication with a
prominent role of nurses [42]. Finally, not only switching but also not multiswitching seemed to be a
major problem for patients with CIRD which is consistent with an early controlled study on multiswitching
[43] and our data on the lack of nocebo effects in patients switched from originator to a biosimilar [44].
However, it has been reported that more than a few patients switch back to the originator [44].
Nevertheless, in this study most patients switched from biosimilar to biosimilar which implies that they
were not naïve to the use of bsDMARDs.

This study also has some limitations. First, the study design was retrospective which implies that
unknown factors which could not been controlled for may have biased the results. Second, our
population was mixed in two ways: some patients had already experienced switches, other not, and, of
course, there were three different types of diagnosis involved: RA, axSpA and PsA which brings some
heterogeneity in. Third, we did not systematically check which other sources of information the patients
had used. Finally, we cannot exclude that the pandemic had an in�uence on results.

Taken together, the main result of this study is that nurse specialists are at least equally capable of
providing information on bsDMARDs compared to rheumatologists. It is likely that this can even be
improved by specialized training and more education on framing and nocebo effects. Multiswitching
does not seem to be a major problem but this may not be the case for all patients. Appropriate patient
information and education is mandatory to achieve good clinical results. Shared decision making is, in
the area of non-medical switching and treatment decisions following economic principles, a di�cult task
but patient information and education becomes then even more important.
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Figure 1
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Patients’ knowledge about bsDMARDs

Figure 2

Satisfaction of patients who were educated by a nurse specialist (NLC) or a rheumatologist (RLC) at
baseline and at follow-up

NLC = nurse led clinic ; RLC = rheumatologist led clinic ;

 LSQ = Leeds Satisfaction Questionnaire
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Figure 3

Consort 2010 Flow Diagramm


