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Abstract
As of 31 December, 2023, 31 observational studies have been published, including a total of 6081 patients who underwent a 
switch from one biosimilar to another biosimilar of the same reference biologic. Most studies evaluated infliximab, while a smaller 
number evaluated adalimumab, rituximab or etanercept. Indications studied now include sarcoidosis, as well as the indications 
previously reported of rheumatoid arthritis, psoriatic arthritis, axial spondyloarthritis/ankylosing spondylitis and inflammatory 
bowel disease (Crohn’s disease and ulcerative colitis). This updated data set includes eight additional studies and 2386 more 
patients compared with those included in an earlier systematic review of biosimilar-to-biosimilar switching. In addition, since 
the earlier systematic review was published in 2022, the European Medicines Agency has stated that reference-to-biosimilar 
and biosimilar-to-biosimilar switching in the European Union is safe and efficacy remains unchanged after switching. Further-
more, following a review of the available evidence, the US Food and Drug Administration has confirmed that initial safety and 
immunogenicity concerns related to biosimilar switching are unfounded and that no differences are observed in efficacy, safety 
or immunogenicity following one or more switches. The availability of this new efficacy and safety data together with the sup-
portive statements from the European Medicines Agency and the Food and Drug Administration re-confirm the conclusion that 
as a scientific matter, biosimilar-to-biosimilar switching is an effective clinical practice, with no new safety concerns. Any sug-
gestions to the contrary are not supported by the evidence.
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Key Points 

The published data supporting the practice of biosimilar-
to-biosimilar switching have grown to include (as of 31 
December, 2023) 31 observational studies with a cumula-
tive total of 6081 patients across all studies.

The availability of the existing efficacy and safety data 
confirms that as a scientific matter, biosimilar-to-biosimilar 
switching is an effective clinical practice, with no new 
safety concerns. This conclusion is supported by state-
ments from both the European Medicines Agency and the 
US Food and Drug Administration.

This analysis adds to the evidence that theoretical 
concerns about clinical efficacy and/or safety being 
impacted through multiple switches, including biosimi-
lar-to-biosimilar switches, are not justified.

1  Introduction

Biosimilars are becoming an accepted alternative to ref-
erence biologics in many therapeutic areas, including 
immune-mediated diseases and oncology [1]. As of Decem-
ber 2023, there are more than 90 biosimilars approved in 
the European Union (EU) and more than 40 approved in 
the USA [2, 3]. Furthermore, for many molecules, sev-
eral biosimilars are approved and commercially available, 
including infliximab, adalimumab, etanercept, insulins, 
trastuzumab and bevacizumab, among others. As a result, 
patients,  healthcare professionals and formularies are 
increasingly exposed to the practice of switching between 
different biosimilars of the same biological reference prod-
uct in real-world settings.

http://crossmark.crossref.org/dialog/?doi=10.1007/s40259-024-00655-4&domain=pdf
http://orcid.org/0000-0002-8758-0890
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The first systematic review of biosimilar-to-biosimilar 
switching studies was published by Cohen et al. in July 
2022 [4]. The cut-off date for inclusion of studies in this 
review was 31 December, 2021. The literature search iden-
tified 23 observational studies (N = 3657 patients) that 
contained switching data on safety and/or effectiveness. 
Since that time, there have been further developments with 
regard to biosimilar-to-biosimilar switching.

The European Medicines Agency (EMA) and the Euro-
pean Heads of Medicines Agencies (HMA) have since 
issued a joint position statement supporting the safety and 
efficacy of switching to and between biosimilar medicines 
in the EU [5]. A questions and answers document was sub-
sequently issued to further clarify and support their posi-
tion [6].

The US Food and Drug Administration (FDA) has 
conducted a systematic review and meta-analysis to 
evaluate safety outcomes when switching between bio-
similars and reference biologics. This found no differ-
ences in safety or immunogenicity between patients who 
were switched and those who remained on a reference 
biologic or a biosimilar [7]. The FDA has also developed 
an educational presentation that addresses the theoretical 
safety and immunological concerns related to biosimilar 
switching [8].

Several new biosimilar-to-biosimilar switching studies 
have been published in 2022 and 2023. In addition, data 
from some studies that were available only in abstract form 
as of 31 December, 2021 have since been published as 
full articles in peer-reviewed journals. In light of this new 
evidence, it is timely to provide an update to the Cohen 
et al. (2022) systematic review.

2 � Methods

The same process described in Cohen et al. [4] was fol-
lowed for the literature search, study selection, data extrac-
tion, quality assessment and analysis. Several approaches 
were used to identify biosimilar-to-biosimilar switching 
studies published from 1 January, 2022 through 31 Decem-
ber, 2023. For some studies, outcomes (e.g. patient per-
ception and clinical endpoints) were published in multiple 
articles or congress abstracts. Therefore, we were careful 
to only count a particular study once, irrespective of the 
number of publications.

2.1 � Literature Search

A systematic literature search was conducted for the 
period from 1 January, 2022 through 31 December, 
2023, using the same electronic databases as previously 
[4]. For the search terms, the list of MeSH keywords 
was expanded to include all biological drugs for which 
multiple biosimilars were commercially available in 
the USA, EU, Canada and Australia during the search 
period (erythropoietin/epoetin, human growth hormone/
somatropin, filgrastim, pegfilgrastim, etanercept, adali-
mumab, infliximab, rituximab, teriparatide, trastuzumab 
and bevacizumab).

2.2 � Additional Searches

Hand searching of scientific publications cited in trade 
press and medical communication articles that reviewed 
the scientific literature was conducted to identify any 
studies published between 1 January, 2022 and 31 
December, 2023 that were not retrieved by the system-
atic search. In addition, three other systematic reviews 
included biosimilar-to-biosimilar switching studies. 
These reviews were examined to identify any further 
studies for inclusion that may have not been previously 
detected in our search: (1) a review of 19 anti-tumor 
necrosis factor biosimilar-to-biosimilar switching studies 
by Allocati et al. in August 2022 [9]; (2) a review of 15 
studies describing multiple switches between reference 
biologics and biosimilars by Lasala et al. in November 
2022 [10]; and (3) a review of 43 anti-tumor necrosis 
factor switching studies by Meade et al. in 2023 [11].

3 � Results

3.1 � Overall Results

As of 31 December, 2023, 31 observational studies of bio-
similar-to-biosimilar switching containing efficacy and/or 
safety data have been published (Table 1). These studies 
included a total of 6081 patients. Most studies evaluated 
infliximab, while a smaller number evaluated adalimumab, 
rituximab or etanercept. Indications studied included rheu-
matoid arthritis (RA), psoriatic arthritis (PsA), axial spon-
dyloarthritis/ankylosing spondylitis (AxSpA) and inflamma-
tory bowel disease (IBD), including both Crohn’s disease 
(CD) and ulcerative colitis (UC).

In addition to the 23 studies included in the earlier Cohen 
et al. review [4], eight additional studies were identified, of 



333Additional Data Support the Practice of Biosimilar-to-Biosimilar Switching

which six are reported in full publications and two reported 
in congress abstracts. Five congress abstracts that were 
included in Cohen et al. [4] have since been published as 

full articles in peer-reviewed journals. The systematic review 
conducted by Allocati et al. [9] contained one biosimilar-to-
biosimilar switching study that was not included in Cohen 

Table 1   Overview of biosimilar-to-biosimilar studies

AxSpA axial spondyloarthritis/ankylosing spondylitis, CD Crohn’s disease, CLL chronic lymphocytic leukemia, IBD inflammatory bowel dis-
ease, NHL non-Hodgkin’s lymphoma, PsA psoriatic arthritis, PsO psoriasis, RA rheumatoid arthritis

Molecule References New publications (not 
included in Cohen et al. [4])

Indication Number of patients switched 
from one biosimilar to 
another of the same refer-
ence biologic

Total 
number of 
patients

Reported in peer-reviewed journal articles
 Infliximab Trystram et al.  [29] No IBD 158 3930

Khan et al. [30] No IBD 170
Luber et al. [31] No IBD 186
Mazza et al. [32] No IBD 52
Hanzel et al. [33] No IBD 149
Lovero et al. [34] No IBD 36
Macaluso et al. [35] No IBD 67
Gisondi et al. [36] No Chronic plaque PsO 96
Lauret et al. [37] No IBD, RA, PsA, AxSpA, 

Uveitis
140

Bouhnik et al. [21] Yes (had been included as 
an abstract)

IBD 289

Harris et al. [38] Yes (had been included as 
an abstract)

IBD 133

Fautrel et al. [39] Yes (had been included as 
an abstract)

RA, PsA, AxSpA 210

Nabi et al.  [20] Yes (had been included as 
an abstract)

RA, PsA. AxSpA 1605

Peters et al. [12] Yes Sarcoidosis 55
Gros et al. [13] Yes IBD 297
Reissigová et al. [14] Yes IBD 287

 Adalimumab Ribaldone et al. [40] No CD 61 244
Derikx et al.  [41] No IBD 31
Lontai et al. [16] Yes IBD 102
Scrivo et al. [17] Yes RA, PsA, AxSpA 40
Vernero et al. [18] Yes IBD 10

 Etanercept Piaserico et al. [42] No Chronic plaque PsO 76 176
Kiltz et al. [43] Yes (had been included as 

an abstract)
RA, PsA, AxSpA 100

 Rituximab Urru et al. [28] No NHL and CLL 26 26
Reported in congress abstracts
 Infliximab Siakavellas et al. [44] No IBD 246 1488

O’Neill et al. [45] No IBD 227
Mott et al. [46] No IBD 289
Cunningham et al. [47] No Not specified 607
Privitera et al. [15] Yes IBD 119

 Adalimumab Gall et al. [48] No RA, PsA, AxSpA 90 217
Parisi et al. [19] Yes RA, PsA, AxSpA 127

Total number of patients in all studies 6081
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et al. [4] and that was not detected in our systematic search 
for the current publication.

3.2 � Studies Not Included in Cohen et al. (2022) [4]

3.2.1 � Biosimilar‑to‑Biosimilar Switch Studies of Infliximab 
Biosimilars

Sarcoidosis is an immune-mediated inflammatory disease 
in which nodules called granulomas form throughout the 
body. After failure of systemic glucocorticoids and disease-
modifying antirheumatic drugs, anti-tumor necrosis fac-
tor agents such as infliximab are typically considered. In a 
single-center retrospective cohort study, all patients diag-
nosed with severe refractory sarcoidosis receiving reference 
infliximab Remicade® or biosimilar infliximab Inflectra® 
were switched to biosimilar infliximab Flixabi® [12]. The 
primary outcome was infliximab discontinuation within 6 
months of switching. Out of 86 patients who switched to 
Flixabi®, 79 patients had complete data and 55 had previ-
ously received Inflectra®. None of these patients discontin-
ued infliximab during the first 6 months after switching. Five 
patients reported an adverse event (AE) related to Flixabi® 
treatment. No changes from baseline in forced vital capac-
ity, forced expiratory volume in 1 second, diffusing capac-
ity of the lung for carbon monoxide, the 6-minute walking 
distance test and infliximab trough concentrations 26 weeks 
after switching were observed. The authors concluded that 
switching from Remicade® or Inflectra® to Flixabi® did not 
result in treatment discontinuation or loss of clinical, func-
tional or inflammatory remission.

In a prospective observational cohort study, a total 
of 297 patients with IBD (CD, n = 196 [66%]; UC/IBD 
unclassified, n = 101 [34%]) were switched from inflixi-
mab biosimilar SB2 to infliximab biosimilar CT‐P13 [13]. 
During the follow-up period, 9.4% of patients discontinued 
infliximab treatment. Reasons for discontinuation included 
immunogenicity, secondary loss of response, AEs, patient’s 
choice and primary non-response. Infliximab persistence 
was analysed based on the number of switches, with higher 
persistence rates observed in patients with fewer switches. 
However, after adjusting for confounders, the number of 
switches was not independently associated with infliximab 
persistence. A multivariable analysis identified the absence 
of biochemical remission, a diagnosis of UC/IBD unclassi-
fied, detectable antibodies against infliximab at the switch 
and the time on infliximab as independent predictors for 
infliximab persistence, rather than the number of infliximab 
switches. Effectiveness of treatment, as measured by clinical, 
biochemical and fecal biomarker remission rates, was com-
parable at baseline, week 12 and week 24. De novo inflixi-
mab antibody development did not differ significantly based 
on the number of switches. Infliximab concentrations did 

not differ across timepoints, although dose adjustments were 
allowed. Six AEs were reported in five patients, with three 
classified as severe AEs leading to drug discontinuation. The 
authors concluded that multiple successive switches from 
reference infliximab to biosimilars appear effective and well 
tolerated, irrespective of the number of switches.

A prospective observational study conducted at a single 
IBD center between 2021 and 2022 assessed the effective-
ness and safety of treatment after switching a cohort of 
287 patients with idiopathic IBD from infliximab biosimi-
lar CT-P13 to infliximab biosimilar SB2 [14]. After the 
13-month post-switch period, treatment persistence was 
86.4% (95% confidence interval 82.5, 90.4) and there were 
no significant changes in clinical or biological parameters of 
IBD activity. Reasons for discontinuation after the 13-month 
period were listed as patient-reported loss of efficacy, side 
effects of therapy or loss to follow-up. No higher manifesta-
tions of immunogenicity of the treatment were detected after 
switching from CT-P13 to SB2. The results of this study 
showed that switching from CT-P13 to SB2 is effective and 
well tolerated in the majority of patients with IBD on long-
term maintenance therapy.

A psychometric and clinical observational study of 119 
patients with IBD (CD, n = 73 [61%]; UC, n = 46 [39%]) 
evaluated the effects of switching from CT-P13 to SB2 [15]. 
Patient-reported outcomes and psychometric tests were used 
to assess the impact of the switch. The study also measured 
C-reactive protein levels, concomitant steroid use and AEs. 
Serum samples were collected to measure infliximab and 
anti-infliximab trough concentrations, as well as cytokine 
levels. No significant changes in psychometric assessments, 
clinical laboratory measurements, pharmacokinetics or AEs 
were observed during the follow-up. Overall, the results sug-
gested that switching from CT-P13 to SB2 can be considered 
safe, does not significantly impact treatment effectiveness or 
drug pharmacokinetics, and is seemingly not associated with 
any major negative psychological implications.

3.2.2 � Biosimilar‑to‑Biosimilar Switch Studies 
of Adalimumab Biosimilars

A study evaluated short-term and medium-term clinical effi-
cacy, drug sustainability and safety of switches from refer-
ence adalimumab to biosimilar adalimumab and between 
adalimumab biosimilars in 276 patients with IBD (CD, n 
= 205; UC, n = 71) [16]. A total of 102 patients underwent 
a biosimilar-to-biosimilar switch (adalimumab biosimilar 
ABP501 to adalimumab GP2017, n = 85; adalimumab bio-
similar MSB11022 to adalimumab GP2017, n = 17). No 
significant differences were found in clinical remission rates 
at weeks 8–12 prior to switching, at the time of switching 
or at weeks 8–12 and 20–24 post-switching in patients 
switching from biosimilar to biosimilar (72.0%, 77.4%, 
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84.9% and 77.6%, respectively). Mean C-reactive protein 
levels remained unchanged in both cohorts. Drug survival 
was 85.8% after 40 weeks. Two cases of skin reactions, one 
of which led to treatment discontinuation, were reported. 
Results showed that clinical remission rates remained 
unchanged after switching, and a medium-term clinical ben-
efit was maintained. Drug sustainability was high and did 
not differ between patients who switched from the reference 
product to a biosimilar and from biosimilar to biosimilar.

A single-center study compared the effectiveness of 
switching from adalimumab biosimilar ABP501 to adali-
mumab biosimilar SB5 in 40 patients with chronic inflam-
matory arthritis (RA, n = 12 [30%]; PsA, n = 25 [62%]; 
AxSpA, n = 3 [8%]) [17]. After 4 months of SB5 treat-
ment, no differences were seen in 28-joint Disease Activity 
Score C-reactive protein (DAS28-CRP) or Disease Activity 
in Psoriatic Arthritis (DAPSA) measures for RA and PsA, 
respectively, or in the percentage of patients in remission or 
with low disease activity compared with baseline. Likewise, 
no differences were found in any patient-reported outcome 
measures. Three patients discontinued SB5 because of a lack 
of efficacy, and three discontinued because of AEs. Out of 
the 40 patients switched, two switched back to ABP501 
because of paresthesia and a lack of efficacy, respectively.

An observational retrospective study was conducted in 
two centers in northern Italy in 72 patients with IBD (CD, n 
= 65 [90%]; UC, n = 7 [10%]) treated with adalimumab bio-
similar GP2017 as initial therapy or as a switch from the ref-
erence product or other biosimilars [18]. Of these patients, 
ten had been treated with unspecified adalimumab biosimi-
lars and were then transitioned to GP2017. In total, 6/10 
(60%) patients were in remission at the time of switching, 
and 7/10 patients were in remission after 6 and 12 months. 
Drug persistence was similar in patients starting GP2017 
as their first therapy and in those who switched to GP2017 
from either reference adalimumab or another biosimilar 
adalimumab. No serious AEs were detected in this study.

Another study evaluated 127 patients with inflammatory 
diseases (RA, n = 41 [32%]; PsA, n = 52 [41%]; AxSpA, 
n = 34 [27%]) who were initially switched from reference 
adalimumab to adalimumab biosimilar ABP501, and then 
1 year later from ABP501 to adalimumab biosimilar SB5 
[19]. Retention rates at 1 year after the biosimilar-to-bio-
similar switch were the same as at 1 year after the reference 
biologic to the first biosimilar switch: the 1-year retention 
rate for ABP501 was 84.4%, 78% and 76% in patients with 
AxSpA, RA and PsA, respectively. The 1-year retention 
rate for SB5 was 82.1%, 78.7% and 77.5%, respectively. As 
confidence intervals were not reported for patient retention 
values, it is not possible to determine whether the observed 
differences across indications were statistically meaningful. 
Disease activity, as measured by DAS28, DAPSA and Bath 
Ankylosing Spondylitis Disease Activity Index for AxSpA, 

remained stable over the 3 years of the study. The authors 
concluded that there was no difference in terms of efficacy 
when switching from reference adalimumab to ABP501 or 
from ABP501 to SB5.

3.2.3 � Abstracts That Have Since Been Published as Full 
Articles

Of the ten congress abstracts identified by Cohen et al. 
[4], five have since been published as full articles in peer-
reviewed journals. Of these, two reported patient numbers 
larger than those in the congress abstracts. As they included 
new data, we have reviewed these two articles below.

The largest study of biosimilar-to-biosimilar switching 
conducted to date was a prospective observational cohort 
study conducted using the DANBIO health registry system 
in Denmark [20]. In total, 1605 patients (RA, n = 685; PsA, 
n = 314; and AxSpA, n = 606) were switched from bio-
similar infliximab CT-P13 to biosimilar infliximab GP1111. 
Patients were classified as reference product naive or refer-
ence product treated. Drug retention, drug activity levels 
(assessed using the Clinical Disease Activity Index or Anky-
losing Spondylitis Disease Activity Score) and safety were 
monitored for a 1-year post-switch. The authors reported 
that “changes in disease activity pre- and post-switch were 
close to zero.” Retention was higher in reference biologic-
experienced patients and those with low disease activity, 
suggesting that outcomes are affected by patient-related 
rather than drug-related factors. Stratified by indication, 
the retention rate was 80–87% for reference product-naïve 
patients (highest in patients with AxSpA) and 90–96% for 
reference product-experienced patients (lowest in patients 
with RA). The relatively high retention rates in patients with 
AxSpA compared with the other indications are consistent 
with results reported by Parisi et al. [19] and is an observa-
tion that warrants further analysis.

The prospective observational PERFUSE study was a 
long-term, non-interventional, multicenter study of patients 
with IBD receiving infliximab biosimilar SB2 in France, 
either as their first infliximab treatment (n = 85) or after 
transition from treatment with reference infliximab (n = 442) 
or another infliximab biosimilar (n = 289) [21]. After 1 year 
of treatment on SB2, measures were made of drug reten-
tion, disease activity (Harvey–Bradshaw Index for UC and 
the Simple Clinical Colitis Activity Index for CD), immu-
nogenicity and safety (serious and non-serious treatment-
emergent AEs). Among patients who had been treated with 
a prior infliximab biosimilar and then switched to SB2, the 
proportions of patients in remission at baseline, month 6 and 
month 12 remained unchanged in the UC cohort, and were 
comparable or higher in the CD cohort. No immunogenicity 
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or safety signals were detected after the biosimilar-to-bio-
similar switch.

4 � Discussion

The additional effectiveness and safety data from biosimi-
lar-to-biosimilar switching studies presented here confirm 
the conclusion reached by the previous systematic review 
of Cohen et al. [4], demonstrating that biosimilar-to-bio-
similar switching is an effective clinical practice that is 
not associated with safety concerns. The extent to which 
biosimilar-to-biosimilar switching is already occurring 
in the real-world setting is not entirely clear. While this 
systematic review identified studies published in the scien-
tific literature, this practice may already be occurring more 
broadly, especially in healthcare systems that are impacted 
heavily by economic drivers for product selection, such as 
the use of tenders or exclusive contracts. Alternatively, it 
may only be occurring in limited circumstances in some 
healthcare systems because of a reluctance of some health-
care professionals to adopt a new biosimilar use paradigm.

There are multiple permutations of switching related 
to biosimilars, including switching to, from and between 
biosimilars [22]. It is important that individual patients, 
patient advocacy groups, healthcare professionals and pol-
icy specialists, including those from health authorities, are 
knowledgeable about the fact that the reference biologic 
and all biosimilars of the reference biologic are the very 
same molecule, with an identical amino acid structure and 
no clinically meaningful differences. Given the sameness of 
the molecules, from a scientific perspective, one expects that 
biosimilars and reference biologics will have the same clini-
cal and safety profiles even after switches. Individuals who 
are not familiar with this fact, or the existing and expansive 
data already supporting biosimilars, may be cautious in their 
use of and expectations for biosimilars. Increased knowl-
edge about the underlying science as well as the safety and 
efficacy of biosimilars will likely lead to increased patient 
access to these molecules, with the possibilities of signifi-
cant savings for patients and healthcare systems.

The EMA and the HMA issued a joint statement on 21 
April, 2023 entitled “Statement on the scientific rationale 
supporting interchangeability of biosimilar medicines in 
the EU” that explicitly supports biosimilar-to-biosimilar 
switching of biosimilars approved in the EU [5]. This 
states that the “HMA and EMA consider that once a bio-
similar 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.” 
The EMA and HMA cited several publications from 

leading European regulators and scientists as helping to 
establish the foundation for their joint statement [23–25].

The FDA is limited in its ability to address the practice 
of biosimilar-to-biosimilar switching because US legisla-
tion states that a biosimilar is only approved relative to 
its reference biologic. However, in response to concerns 
regarding safety and potential immunogenicity when 
switching from reference biologics to biosimilars and 
from one biosimilar to another, the FDA has examined 
evidence from reviews of randomised and real-world stud-
ies and found no negative impact of switching on safety or 
immunogenicity. They concluded that “theoretical safety 
and immunological concerns with switching have not been 
demonstrated in patients” [8].

The efficacy, safety and immunogenicity of switching 
once from a reference biologic to a biosimilar have been 
evaluated in many observational studies and randomised 
clinical trials, with the results summarised in two large and 
comprehensive systematic reviews [26, 27]. These revealed 
no loss of efficacy or any new safety concerns when switch-
ing from reference biologics to EMA-approved or FDA-
approved biosimilars.

Given the variability in study designs and analyses, nei-
ther of the two systematic reviews was able to conduct a 
meta-analysis of the data. To address this limitation, the 
FDA undertook a systematic review that identified all ran-
domised clinical trials and extension studies with switching 
treatment periods that were incorporated into data provided 
to the FDA for review and that are available in summary 
documents available on the FDA website [7]. These data 
were supplemented by additional information from peer-
reviewed publications of a reference biologic to biosimilar 
switching not included in the FDA reviews. They identified 
44 switching time periods from 31 unique studies of 21 dif-
ferent biosimilars that included 5252 patients. Meta-analyses 
were undertaken to estimate the relative risk of death, seri-
ous AEs and drug discontinuation across all studies. Drug 
discontinuation is an imperfect measure of effectiveness but 
can also reflect patient dissatisfaction for a variety of rea-
sons. Immunogenicity data (total anti-drug antibody levels 
and neutralising antibody levels) were also compared across 
the studies but could not be integrated into a meta-analysis 
because of differences between the studies in assay design 
and performance. The results were unambiguous, with an 
overall risk difference (95% confidence interval) of − 0.00 
(− 0.00, 0.00), 0.00 (− 0.01, 0.01) and 0.00 (− 0.01, 0.00) 
across switching treatment periods for deaths, serious AEs 
and discontinuations, respectively. Immunogenicity data 
were equally unambiguous, with a similar incidence of anti-
drug antibodies and neutralising antibodies seen in patients 
who switched to or from a biosimilar to its reference bio-
logic, compared to patients who were not switched.
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Our analysis of biosimilar-to-biosimilar switching 
studies is limited by the fact that so far, only observa-
tions studies have been reported. However, some of the 
observational data in biosimilar infliximab-to-biosimilar 
infliximab switching were obtained from DANBIO, the 
Danish national biologics registry [20]. Large-scale reg-
istries have the potential to provide broad, real-world, 
population-level data that can be used to address research 
questions in an observational manner. For example, the 
DANBIO registry could be used to evaluate other biosimi-
lar molecules. In addition, other large registries may also 
provide useful real-world information on biosimilar-to-
biosimilar switching.

Another limitation is that only a small number of 
biosimilars have been evaluated to date in biosimilar-
to-biosimilar switching studies, even though many more 
molecules already have multiple biosimilars available for 
them. We believe that the preponderance of infliximab 
studies, and to a lesser degree adalimumab studies, in 
this data set reflects the fact that multiple biosimilars to 
infliximab and adalimumab became available and were 
adopted widely relatively early, and does not reflect a 
reluctance to use other biosimilar molecules.

With the exception of a single rituximab study [28], 
all studies identified in this systematic review were con-
ducted in chronic disease indications. As with the rituxi-
mab study identified, biosimilar-to-biosimilar switching 
may also occur with oncolytic drugs, but the shorter treat-
ment cycles of those therapies makes that possibility less 
likely.

Furthermore, the number of patients enrolled in many 
of the individual studies was relatively small, which 
may limit the ability to draw conclusions from them as a 
stand-alone dataset. However, the findings from smaller 
studies can be considered as supportive when consist-
ent with those of larger studies. Several of the studies 
included in this review have to date only been published 
as abstracts. It is generally understood that the amount of 
data provided within an abstract is typically less than that 
included in a peer-reviewed publication.

Despite these limitations, we propose that there is suf-
ficient robust data to draw scientific conclusions about 
biosimilar-to-biosimilar switching. Additional data on 
biosimilar-to-biosimilar switching will undoubtedly be 
forthcoming in the future, but based on the current evi-
dence, there is no longer any valid reason to consider this 
practice to be potentially unsafe.

These conclusions regarding the safety and effective-
ness of the practice of biosimilar-to-biosimilar switching 
do not negate the need for patient counseling prior to 
being switched from one biosimilar to another. Patients 
have the right to be involved in and make choices regard-
ing their care, so should be provided with appropriate 

information to enable them to do so. It is also impor-
tant that patient care is founded on a strong relationship 
between the patient and their healthcare team.

5 � Current Opinion

Currently, 31 observational studies (N = 6081 patients) have 
provided safety and/or effectiveness data on biosimilar-to-
biosimilar switching. The EMA and FDA have recently 
released statements supportive of switching to biosimilars, 
including switching from one biosimilar to another biosimi-
lar of the same reference biologic. We believe that the avail-
able data suggest that as a scientific matter, the practice of 
biosimilar-to-biosimilar switching is as safe and effective 
as being treated solely with either a reference biologic or a 
single biosimilar, or the switch from a reference biologic to 
its biosimilar. Any suggestions to the contrary are not sup-
ported by clinical evidence or the underlying science.
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