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Abstract
Background Patients in clinical practice are transitioned from originator etanercept (OR-ETA) to biosimilar etanercept (BS-
ETA), but some subsequently retransition. Insights into the incidence of and reasons for retransitioning and the characteristics 
of these patients could help clinicians successfully introduce biosimilars.
Objective Our objective was to assess the incidence of and reasons for retransitioning from BS-ETA to OR-ETA in patients 
with a rheumatic disease (RD) and to explore the determinants thereof.
Methods This cohort study included all patients with RD who had transitioned from OR-ETA to BS-ETA in a large hospi-
tal in the Netherlands in 2016. The incidence of retransitioning to OR-ETA and the 1-year persistence with BS-ETA were 
assessed using the Kaplan–Meier estimator. Reasons for retransitioning were classified as related to (1) efficacy, (2) adverse 
events, (3) the administration device, and (4) other. Determinants for retransitioning, including baseline and treatment char-
acteristics, were assessed in a nested case–control study using conditional logistic regression.
Results We included 342 patients (median age 57.8 years; 53.5% females). At 1 year after transitioning, 9.4% of patients 
had retransitioned to OR-ETA and 69.7% were persistent with BS-ETA. At the end of follow-up (median 4.4 years), 47 
patients (13.7%) had retransitioned to OR-ETA. The median time until retransitioning was 0.55 years (interquartile range 
0.2–1.3). Most patients (n = 34 [72.3%]) retransitioned because of a (perceived) loss of effect, followed by adverse events 
(23.4%). In total 3.8% of patients switched to another biological treatment or a Janus kinase inhibitor; 17.1% of patients 
discontinued BS-ETA without retransitioning or switching within the first year. Univariate determinants for retransitioning 
included initiating corticosteroids or intensifying immunomodulator treatment (odds ratio [OR] 2.37; 95% confidence interval 
[CI] 1.03–5.45) and the number of visits to the rheumatology department (OR 2.06; 95% CI 1.55–2.74). In the multivariate 
analysis, only the number of visits to the rheumatology department remained significantly associated with retransitioning 
(OR 2.19; 95% CI 1.60–3.01).
Conclusion When introducing a biosimilar in clinical care, clinicians should anticipate that one in seven patients will retransi-
tion to the originator. A (perceived) loss of effect was the most frequently reported reason for retransitioning. Patients who 
visited the rheumatology department more frequently had an increased risk of retransitioning, which is likely to be related 
to patients reporting a loss of effect and to adverse events resulting in more visits to the rheumatology department.
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Key Points 

After patients transition from an originator to a biosimi-
lar, approximately one in seven will retransition to the 
originator.

The most frequently reported reason for retransitioning 
was a (perceived) loss of effect, followed by adverse 
events.

An increased number of visits to the rheumatology 
department was related to an increased risk of retransi-
tioning, which probably reflects patients experiencing 
loss of effect and/or adverse events.

1 Introduction

Several tumor necrosis factor (TNF)-α inhibitor biosimi-
lars have been available in Europe and the USA for several 
years. The market exclusivity right for originator etanercept 
expired in Europe in January 2016, and the first etanercept 
biosimilar was introduced in clinical practice soon there-
after. A biosimilar is defined as a “biological medicinal 
product that contains a version of the active substance of an 
already authorized biological medicinal product (origina-
tor)” [1]. The similarity of the biosimilar etanercept to the 
originator was demonstrated by an extensive comparability 
exercise comparing physiochemical properties, biological 
activity, immunochemical properties, and in vivo pharma-
cological properties [2]. Finally, efficacy and safety were 
studied and similarity confirmed in three premarketing clini-
cal studies, which randomly assigned TNFα inhibitor-naïve 
patients with rheumatoid arthritis to originator etanercept or 
to the biosimilar [3–5].

The market entry of the etanercept biosimilar, as with all 
biosimilars, led to competition, reduced prices, and reduced 
financial burdens for healthcare budgets. Therefore, many 
patients in clinical practice are currently transitioned from 
originator etanercept to the biosimilar. In a phase III rand-
omized controlled trial (RCT), patients were blindly tran-
sitioned from originator etanercept to a biosimilar, and the 
results confirmed that transitioning to the etanercept bio-
similar did not affect efficacy, safety, or immunogenicity [6].

However, the results of RCTs in which patients transi-
tioned from originator etanercept to the biosimilar have not 
been reflected in observational studies. Patients who transi-
tioned from originator etanercept to the biosimilar identified 
from the DANBIO registry in Denmark remained stable in 
their disease activity but had a significantly lower 1-year 

persistence of 82% (95% confidence interval [CI] 79–83) 
compared with 88% (95% CI 87–90) in the historic cohort 
of originator etanercept users [7]. Similar results were 
reported in the Dutch BIOSPAN study, where patients who 
transitioned from originator etanercept to the biosimilar 
had a higher relative risk (hazard ratio [HR] 1.57; 95% CI 
1.05–2.36) of treatment discontinuation. Patients who transi-
tioned also experienced more subjective adverse events than 
did users of the originator (84 vs. 40%) [8].

Moreover, in the aforementioned observational studies 
and others, 2.7–17.2% of patients who transitioned from 
originator etanercept to the etanercept biosimilar retransi-
tioned to originator etanercept within 6–12 months [7–10]. 
The most important reasons for retransitioning were adverse 
events caused by the etanercept biosimilar, including sub-
jective adverse events such as arthralgia and fatigue, or 
(perceived) loss of effect. According to the authors of these 
studies, the higher rate of subjective adverse events after 
transitioning to the etanercept biosimilar could have been 
caused by the nocebo effect (where negative perceptions of 
transitioning to a biosimilar result in unwanted effects [9]); 
however, this has not been explicitly studied.

Current studies have not provided insight into which 
types of patients are more likely to retransition to origina-
tor etanercept. An important consideration for clinicians 
is whether a successful transition from the originator to 
the biosimilar can be achieved with a limited burden on 
the patient. Insights into the incidence of and reasons for 
retransitioning and the characteristics of patients who are 
most likely to retransition could help clinicians ensure the 
successful introduction of biosimilars.

The aims of this study were to assess the incidence of 
and reasons for retransitioning from biosimilar etanercept 
to originator etanercept in patients with a rheumatic disease 
(RD) and to explore the determinants of retransitioning.

2  Methods

2.1  Setting and Study Population

This cohort study was conducted at the Spaarne Gasthuis, 
a large teaching hospital in Haarlem and Hoofddorp, the 
Netherlands. In line with current Dutch reimbursement regu-
lations, all biologicals used for the treatment of RDs in the 
outpatient setting have been exclusively dispensed by the 
outpatient pharmacy of the treating hospital since 2012 [11].

Patients treated with etanercept for RD and who transi-
tioned from originator etanercept to biosimilar etanercept 
between June 2016 and December 2016 were included. The 
date at which a patient first received biosimilar etanercept 
was assigned as that patient’s index date. Patients were 
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followed from the index date until retransitioning to origi-
nator etanercept, switching to another biological or Janus 
kinase (JAK) inhibitor, discontinuing biological treatment, 
being lost to follow-up, or death or reaching the end of data 
collection (18 April 2021), whichever came first.

In the Netherlands, the decision to transition patients to a 
biosimilar is made by individual hospitals; transitioning is 
directed by treating physicians and hospital pharmacists. All 
patients in this study received a letter to inform them about 
the introduction of biosimilar etanercept and an additional 
information package about the biosimilar. Patients received 
their usual care during the transition. However, patients 
had the option of consulting their rheumatology nurse or 
rheumatologist if they had questions or concerns about tran-
sitioning to biosimilar etanercept or if they required extra 
training by the rheumatology nurse on using the biosimilar 
etanercept autoinjector. The information and communication 
on transitioning was consistent throughout the whole period 
(June–December 2016).

2.2  Retransitioning

For each included patient, treatment episodes for the bio-
similar etanercept were constructed. These episodes were 
defined as the time between the first dispensing of biosimilar 
etanercept until the end of the duration of the final dispens-
ing within the treatment episode, calculated based on the 
number of syringes dispensed and the dosing frequency. The 
information required to construct the episodes (dose and 
dosing regimen, specialism of the prescriber, and dispensing 
date) was collected from CompuGroup Medical (Echt, the 
Netherlands), an outpatient pharmacy system. A maximum 
permissible gap of 90 days was allowed to elapse between 
the theoretical end date of a dispensing and the subsequent 
dispensing date. The 90-day limit was based on the 90-day 
standard dispensing period in the Netherlands, which is 
applicable to clinical practice at the Spaarne Gasthuis.

Retransitioning was defined as restarting originator 
etanercept within the maximum permissible gap of 90 days 
from the theoretical end date of biosimilar etanercept dis-
pensing. The date of retransitioning was assigned as the 
patient’s event date. The reason for retransitioning was 
extracted from the electronic patient dossier EPIC (Madi-
son, WI, USA) and classified as related to (1) efficacy, (2) 
an adverse event, (3) the autoinjector through which the bio-
similar was administered, or (4) other.

We also assessed persistence on biosimilar etanercept, the 
incidence of switching from biosimilar etanercept to another 
biological or JAK inhibitor, and the incidence of discon-
tinuing etanercept treatment without switching. Persistence 
(continuous use) was assessed at 6 months, 1 year, and 
end of follow-up. Switching was defined as dispensing of 
another biological or JAK inhibitor (listed in the electronic 

supplementary material [ESM]-S1) registered for RD within 
the maximum permissible gap after the theoretical end date 
of the final dispensing of biosimilar etanercept. Discontinu-
ing biosimilar etanercept without switching was defined as 
no dispensing of biosimilar etanercept within the maximum 
permissible gap without retransitioning or switching.

2.3  Patient‑ and Treatment‑Related Characteristics 
Associated with Retransitioning

To explore the patient- and treatment-related character-
istics associated with retransitioning, we performed a 
nested case–control study. Cases were defined as patients 
who retransitioned from biosimilar etanercept to origina-
tor etanercept. Up to four controls were randomly selected 
for each case using incidence density sampling. Cases and 
controls were matched by index date (index date between 
June and August 2016 or between September and Decem-
ber 2016) to correct for potential seasonal influences during 
transitioning.

The following characteristics were explored: age at index 
date (continuous, years); sex (male or female); biosimilar 
etanercept dosing interval at index date (7 days [12] or 
more than 7 days); use of other biologicals registered for 
RD prior to originator etanercept (yes or no); duration of 
originator etanercept treatment before index date (longer or 
shorter than the median duration of originator etanercept 
treatment); initiation of corticosteroids or intensification of 
immunomodulator treatment in the 60-day period before the 
event (yes or no); hospitalizations, defined as having been 
hospitalized (yes or no) within 6 months before the event, 
included as a representation of the general health condition 
of the patient; and number of outpatient visits to the rheu-
matology department, defined as the sum of the number of 
outpatient visits and phone consultations with the rheuma-
tology department in the 60-day period before the event 
(continuous).

The included immunomodulators and corticosteroids are 
listed in ESM-S2.

2.4  Data Analysis

Descriptive statistics were used to present the characteristics 
of the patients and the reasons for retransitioning. Time on 
biosimilar etanercept was presented with a Kaplan–Meier 
curve. The cumulative incidence of retransitioning, switch-
ing, or discontinuing was presented in cumulative incidence 
curves. Patient and treatment characteristics associated with 
retransitioning were explored using conditional logistic 
regression and expressed as odds ratios (ORs) with corre-
sponding 95% CIs. All characteristics were included in the 
multivariate model.
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Data were analyzed using R version 3.6.1.

3  Results

In total, 342 patients transitioned to biosimilar etanercept 
during the study period and were thus included in our cohort. 
An overview of the included patients is presented in Fig. 1. 
The median age of the patients was 57.8 years, and 53.5% 
were female. For a majority of patients (93.0%), originator 
etanercept was the first biological treatment, and the median 
duration of originator etanercept treatment prior to the index 
date was 4.3 years. At the index date, the median dosing 
interval was 7 days, which is in line with the approved dos-
ing interval (Table 1).

In total, 9.4% of the patients had retransitioned to origi-
nator etanercept 1 year after the index date and 47 patients 
(13.7%) had retransitioned at the end of follow-up (median 
4.4 years). The median time until retransitioning was 0.55 
years (interquartile range [IQR] 0.2–1.3) (Fig. 2). (Per-
ceived) loss of effect after the introduction of the biosimilar 
was the most frequently reported reason for retransitioning 
(n = 34 [72.3%]). Patients reported, among other symptoms, 
an increase in pain, swelling of joints, and (morning) stiff-
ness, and 11 (23.4%) patients reported one or more adverse 
event resulting in retransitioning to originator etanercept. 
The type of adverse events reported varied, but the most fre-
quently reported was an itching skin reaction (four patients). 
No patients retransitioned because of the autoinjector 
through which biosimilar etanercept was administered. Two 
patients (4.2%) retransitioned for other reasons.

Aside from retransitioning, the persistence with biosimi-
lar etanercept was 82.4% at 6 months and 69.7% at 1 year. In 
total, 3.8% of patients switched to another biological treat-
ment or a JAK inhibitor; 17.1% of patients discontinued 
biosimilar etanercept without retransitioning or switching 
within the first year.

Patients who retransitioned remained treated with the 
originator for a median of 2.0 years (IQR 0.8–4.0). Eight of 
the 47 retransitioned patients (17.0%) switched to another 
biological within a median of 1.0 years (IQR 0.5–1.5) after 
retransitioning. These patients switched to adalimumab (n 
= 2), baricitinib (n = 1), secukinumab (n = 2), rituximab (n 
= 1), tocilizumab (n = 1), or ustekinumab (n = 1).

As depicted in Fig. 2, at the end of follow-up, 33.0% of 
the patients (n = 113) had discontinued biosimilar etaner-
cept treatment without retransitioning or switching. Of these 

Fig. 1  Flow chart of included patients. JAK Janus kinase, JIA juvenile 
idiopathic arthritis

Table 1  Baseline characteristics of the study cohort (n = 342)

Data presented as n (%) or median (interquartile range) unless other-
wise specified
a Information on treatment with originator etanercept was available 
from January 2012; patients could have been treated for a longer 
period

Patient and treatment characteristics n = 342

Females 183 (53.5)
Age at index date, years 57.8 (47.6–67.7)
Dosing interval at index date, days 7 (7–10)
Number of biologicals used before index date
 0 318 (93.0)
 1 16 (4.7)
 2 7 (2.0)
 > 2 1 (0.3)

Duration of originator etanercept treatment, years 4.3 (2.8–4.6)a

Follow-up time from index date, years 4.4 (4.1–4.6)

Fig. 2  Kaplan–Meier curve of time on biosimilar etanercept and time 
until retransitioning; time until switch to another biological and time 
until discontinuation of biological treatment
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discontinued patients, 78.8% (n = 89) restarted biosimilar 
etanercept within a median of 3.8 months (IQR 3.3–5.6). 
Three patients (2.7%) restarted treatment with infliximab, 
golimumab, or adalimumab within a median of 22.7 months 
(IQR 15.0–35.8) after discontinuing biosimilar etanercept.

The characteristics for retransitioning were explored in 
the nested case–control study and are presented in Table 2. 
Of the 11 patients in the retransitioning cohort (cases) ini-
tiating corticosteroids or intensifying immunomodulator 
treatment, five intensified immunomodulator treatment, five 
initiated corticosteroid treatment, and one did both. Within 
the control group, 11 patients intensified immunomodula-
tor treatment, 12 initiated corticosteroid treatment, and one 
did both. None of the patients initiated immunomodulator 
treatment.

From the univariate analysis, initiating corticosteroids 
or intensifying immunomodulator treatment increased the 
odds of retransitioning by 2.37 (95% CI 1.03–5.45) com-
pared with patients without changes in corticosteroid or 

immunomodulator treatment. The frequency of outpatient 
visits to the rheumatology department in the 60-day period 
before retransitioning was associated with a significantly 
increased risk of retransitioning, where the odds increased 
by 2.06 (95% CI 1.55–2.74) for every additional visit. No 
other determinants studied were associated with retransi-
tioning. The multivariate analysis revealed that, for each 
outpatient visit to the rheumatology department, the odds 
of retransitioning increased by 2.19 (95% CI 1.60–3.01).

4  Discussion

In this study, we investigated the incidence of and reasons 
for retransitioning to originator etanercept in a cohort of 
patients with RD who transitioned from originator etaner-
cept to biosimilar etanercept over a median time of 4.4 years. 
We also explored the determinants for retransitioning. We 
demonstrated that approximately one in seven patients 

Table 2  Association between different patient and treatment characteristics and retransitioning (cases) from biosimilar etanercept to originator 
etanercept

Data are presented as n (%), mean ± standard deviation, or odds ratio (95% confidence interval) unless otherwise specified. Analysis performed 
using conditional logistic regression
OR odds ratio, Ref reference
a Crude estimates are matched by design on index date (index date between June and August 2016 or index date between September and Decem-
ber 2016)
Significant results are presented in bold

Characteristics Cases (n = 47) Controls (n = 188) OR (univariate model)a OR (multivariate model)

Age, years 58.0 ± 14.5 57.3 ± 13.9 1.00 (0.98–1.03) 1.00 (0.97–1.03)
Sex
 Male 15 (31.9) 90 (47.8) Ref Ref
 Female 32 (68.1) 98 (52.1) 1.95 (0.99–3.83) 1.36 (0.61–3.05)

Biosimilar etanercept dosing interval at index date
 7 days 35 (74.5) 122 (64.9) Ref Ref
 > 7 days 12 (25.5) 66 (35.1) 0.61 (0.29–1.29) 0.63 (0.27–1.48)

Previous use of other biological
 No 44 (93.6) 178 (94.7) Ref Ref
 Yes 3 (6.3) 10 (5.3) 1.00 (0.27–3.74) 1.42 (0.30–6.67)

Duration of originator etanercept treatment
 More than 4.3 years 24 (51.1) 93 (48.9) Ref Ref
 Less than 4.3 years 23 (48.9) 96 (51.1) 0.91 (0.48–1.75) 0.72 (0.32–1.64)

Initiating corticosteroids or intensifying immune-
modulator treatment

 No 36 (76.6) 166 (88.3) Ref Ref
 Yes 11 (23.4) 22 (11.7) 2.37 (1.03–5.45) 2.12 (0.80–5.64)

Hospitalization
 No 42 (89.4) 168 (89.4) Ref Ref
 Yes 5 (10.6) 20 (10.6) 1.00 (0.36–2.76) 0.44 (0.12–1.53)

Number of visits to the rheumatology department 2.2 ± 1.7 0.8 ± 1.1 2.06 (1.55–2.74) 2.19 (1.60–3.01)
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retransitioned, and most did so within 1 year of transition-
ing to the biosimilar. The most frequently reported reason 
for retransitioning was a (perceived) loss of effect after the 
introduction of the biosimilar. Patients who initiated cor-
ticosteroids or intensified immunomodulator treatment, as 
well as patients who had frequent visits to the rheumatology 
department, had an increased risk of retransitioning. How-
ever, in the multivariate model, only the frequency of visits 
to the rheumatology department seemed to be associated 
with retransitioning.

This study demonstrated that 9.4% of patients had retran-
sitioned to originator etanercept 1 year after the introduction 
of the biosimilar, which increased to 13.7% after 4.4 years 
of follow-up. This finding was in line with those of previous 
studies in which patients were transitioned in 2016 or 2017, 
reporting that 2.7–13.3% of their patients retransitioned 
within 6–12 months [7–9].

In the present study, the majority of patients (82.4%) con-
tinued to use biosimilar etanercept 6 months after transition-
ing from originator etanercept to biosimilar etanercept; this 
proportion decreased to 69.7% at 1 year after transitioning. 
Previous studies on transitioning to biosimilar etanercept in 
patients with RD, also performed in 2016, reported higher 
rates of persistence, varying from a 6-month persistence of 
90% [8, 13] to a 1-year persistence of 73–83% [7, 10]. Politi-
cal factors such as the availability of the originator, regional/
national policies, and pricing and reimbursement of the orig-
inator and the biosimilar are likely to affect the persistent 
use of the biosimilar and therefore the proportion of patients 
retransitioning. In our study, originator etanercept was still 
available, which might (partly) explain the differences found. 
We acknowledge that retransitioning will not occur if the 
originator is no longer available or reimbursed. A structured 
positive framing strategy toward biosimilars has been dem-
onstrated to positively affect patients’ opinions regarding 
biosimilars [14]. Although the letter patients received within 
our study contained factual information about biosimilars, 
patients were given the opportunity to discuss their con-
cerns with the rheumatologist and/or rheumatology nurse. 
However, positive framing direct from the beginning of the 
implementation strategy might have contributed to higher 
persistence.

Patients who did not retransition to originator etanercept 
and who were not persistent with biosimilar etanercept were 
subdivided into patients who switched to another biological 
treatment (or to a JAK inhibitor) and patients who discontin-
ued without switching. At 6 months after transitioning, 3.5% 
of patients had switched and 7.4% had discontinued. This 
was higher than the 3.0% who discontinued within 6 months 
after transitioning in the study by Tweehuysen et al. [8]. 
However, in that study, patients who discontinued because 
of remission were censored and not counted as discontinued, 

which explains the lower percentage of discontinued patients 
found [8].

Three-quarters of the patients who were classified as 
biosimilar etanercept discontinuers at the end of follow-up 
restarted treatment with biosimilar etanercept within a few 
months. This could be because they initially discontinued 
treatment because they experienced sustained remission [15] 
but then experienced a flare and restarted treatment [16]. 
Another explanation for this finding might be that patients 
who continuously used biosimilar etanercept, but prolonged 
the dosing interval without informing the outpatient phar-
macy, were misclassified as discontinued. To minimize the 
number of misclassified patients, we used a broad permis-
sible gap of 90 days. However, if the dosing interval more 
than doubled, patients could still have been misclassified as 
discontinuers.

Previous studies reported that approximately one-half 
of patients were not persistent with biosimilar etanercept 
because of either objective clinical worsening or subjective 
health complaints [7, 8, 10], which could be classified as 
the nocebo effect. The present study demonstrated that the 
majority of patients retransitioned because of (perceived) 
loss of effect when treated with the biosimilar. Although 
retransitioned patients remained treated with the origina-
tor etanercept for a median of 2.0 years, which might sug-
gest that patients regained treatment effect, the nocebo 
effect might have played a role. By contrast, patients in a 
previous study remained treated with originator etanercept 
for 0.65 years, but the follow-up was shorter [7]. For the 
patient, a (perceived) loss of effect, regardless of whether it 
is classified as a nocebo effect, is a burden and might nega-
tively impact treatment outcome. No patient retransitioned 
because of the autoinjector used to administer the biosimilar 
etanercept. This finding is supported by a previous study 
that examined patient perceptions of the autoinjector of 
the biosimilar etanercept and the originator etanercept and 
reported a preference for the biosimilar’s autoinjector [17]. 
Although the biosimilar device was not reported as a reason 
for retransitioning in the present study, it should be taken 
into consideration during the introduction and implementa-
tion strategy for biosimilars.

In the current study, initiating corticosteroids or inten-
sifying immunomodulator treatment in the 60-day period 
before the event, as well as the number of visits to the rheu-
matology department in the 60-day period before the event, 
increased the odds of retransitioning. However, when other 
patient- and treatment-related factors were accounted for, 
only the number of visits to the rheumatology department 
was associated with retransitioning: each visit in the 60-day 
period before the event increased the odds of retransitioning 
by 2.19. The patients in our study who wished to retransition 
were extensively contacted by the treating rheumatologist 
or the rheumatology nurse to discuss their concerns with 
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the biosimilar before the decision on retransitioning was 
made. This might (partly) explain the association. Initiating 
corticosteroids or intensifying immunomodulator treatment 
was also not significantly associated with retransitioning in 
the multivariate (full) model. Although no formal correla-
tion existed between the initiation of corticosteroid treat-
ment or intensification of immunomodulatory treatment and 
the number of visits to the rheumatology department, some 
coherence between these determinants is possible. Although 
transitioning to biosimilar etanercept does not increase dis-
ease activity [6], patients might experience a loss of effect, 
resulting in more complaints, which might be treated by ini-
tiating or intensifying corticosteroids or immunomodulator 
treatment and simultaneously retransitioning to originator 
etanercept.

For clinical practice, these results highlight that, when 
patients transition from originator etanercept to the biosimi-
lar, clinicians should anticipate one in seven patients not 
persisting with biosimilar treatment and retransitioning to 
the originator. In addition, clinicians should be aware that 
retransitioning occurs not only in the first few months after 
transitioning but also later.

This study provides insight into transitioning from orig-
inator etanercept to biosimilar in patients with RD using 
real-world clinical data. As such, it provides a reflection of 
daily clinical practice and contributes to the limited knowl-
edge regarding retransitioning. We included a heterogeneous 
patient population in terms of treatment duration and bio-
logical treatment history, and we did not restrict inclusion 
to a certain type of RD or to patients whose diseases were 
clinically stable.

Moreover, we assessed the incidence of retransitioning 
over a longer period of time than did previous studies. Our 
results indicate that retransitioning was not limited to the 
first months after transitioning, suggesting that studies with 
a shorter follow-up might have underestimated the incidence 
of retransitioning.

Several limitations of this study must be addressed. 
First, the indication for etanercept treatment for the 
included patients was not known. However, as retransi-
tioning to the originator is not recommended for any RD, 
we consider it unlikely that this information could have 
influenced our results and main conclusions. Furthermore, 
we commenced our data collection in 2016, and experi-
ence with biosimilars has increased since then. However, 
a recent study demonstrated that a gap in healthcare pro-
fessionals’ knowledge about biosimilars still exists [18]. 
Therefore, studies on patients transitioning from originator 
to biosimilar are required to increase knowledge about and 
improve the introduction of future biosimilars in clinical 
practice. Moreover, by starting data collection in 2016, 
we were able to follow patients over a longer period of 
time than did previous studies. Finally, this study was 

performed in one hospital, which might compromise its 
generalizability to other settings. However, because our 
results complement those of similar previous studies, we 
believe that the information provided by our study is fur-
ther applicable to other hospitals. As previously discussed, 
political factors such as the availability of the originator, 
regional/national policies, and pricing and reimbursement 
of the originator and the biosimilar are likely to affect the 
proportion of patients who retransition. Within the pre-
sent study, the originator was available and reimbursed 
throughout the study period. This might have an effect on 
the generalizability of our results.

5  Conclusion

The results of this study demonstrate that, despite an exten-
sive implementation strategy, when introducing a biosimilar 
in clinical care, clinicians should anticipate several patients 
retransitioning to the originator. The most frequent reason 
for retransitioning was a perceived loss of effect, followed 
by adverse events after the introduction of the biosimilar. 
Patients who visited the outpatient rheumatology department 
more frequently had an increased risk of retransitioning, 
which probably reflects patients reporting loss of effect and 
adverse events, resulting in more visits to the rheumatology 
department as part of the implementation strategy chosen. 
The provision of information specifically aimed at the con-
cerns of these patients might prevent them from retransi-
tioning. Therefore, more qualitative studies are required to 
obtain more detailed information on the underlying reasons 
for retransitioning from both patients and physicians to 
improve the introduction of biosimilars in clinical care.
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