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Abstract

Purpose of Review Biosimilars of the reference biologic ther-
apeutics infliximab, etanercept, adalimumab, and rituximab
are entering the market. Clinical and real-world data on the
effects of reference — biosimilar switching are limited. This
review was carried out to assess the current body of switching
data.

Recent Findings Fifty-three switching studies were identified.
Infliximab publications covered CT-P13 (25 studies), SB2 (1),
infliximab NK (1), and unspecified infliximab biosimilars (2).
Etanercept publications covered SB4 (2) and GP2015 (2).
Adalimumab publications covered ABP 501 (2) and SB5
(1). Rituximab publications covered CT-P10 (1). Efficacy
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and safety data generally showed no differences between pa-
tients who switched treatments versus those who did not. No
differences were seen pre- and post-switch. Immunogenicity
data were presented in 19/37 (51%) studies.

Summary Additional data from switching studies of these
therapies are still required, as is continuing pharma-
covigilance. Switching should remain a case-by-case clinical
decision made by the physician and patient on an individual
basis supported by scientific evidence.

Keywords Biologics - Biosimilars - Switching - Clinical
trials - Real world data

Introduction

Biosimilars are biologic products assessed by regulatory agen-
cies to be similar to a licensed reference product in terms of
quality, safety, and efficacy. Different agencies have their own
definitions of biosimilarity [1-3], and regional regulatory re-
quirements for biosimilars have been discussed elsewhere [4].
Proposed biosimilar products include both candidate
biosimilars (copies of licensed reference products still in de-
velopment) and intended copies (products marketed without
first undergoing rigorous comparative evaluations) [5]. The
development of proposed biosimilar products has increased
as reference drugs lose patent exclusivity, with the anticipated
effect of increasing patient access through reduced costs.

A key question for health care professionals (HCPs) con-
templating prescribing biosimilar drugs is “Should the
biosimilar immediately replace the reference product currently
in use by the stable patient?” When considering this, HCPs
should take into account not only the efficacy and safety of the
biosimilar, but also any possible effects of switching patients
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from the reference to its biosimilar product. Such effects can
be identified by clinical and real-world studies of switching.
With each approach, the goal is to demonstrate no loss of
efficacy or increase in safety risk when transitioning patients
between the two compounds. However, regulatory agencies
generally do not require switching studies in order to approve
a biosimilar, resulting in registration studies that do not always
assess the effects of switching patients between treatments.
The United States Food and Drug Administration (US FDA)
is an exception to this, requiring a single transition evaluation
to demonstrate that a biosimilar can be switched with a refer-
ence product [6], and a study with three reference —
biosimilar switches to demonstrate interchangeability [7].
When switching data are unavailable to inform clinical deci-
sions, this may negatively impact the HCP’s ability to offer
optimal treatment.

Clinical and real-world studies conducted using scientifi-
cally sound methodology and that have an appropriate trial
design provide the highest levels of evidence that a reference
compound can be effectively switched with its biosimilar.

Trial designs of biosimilar switching studies have been
discussed previously [8—10], and six elements are considered
necessary to fully demonstrate the safety of switching between
reference biologic and biosimilar drugs [10-12] (Fig. 1).
Studies can incorporate these elements in several different
ways (Fig. 1) and can be transition studies (patients receiving
treatment A switch to B, but not vice versa), switch studies
(patients receiving treatment A switch once to B while those
receiving B switch once to A), or interchangeability studies
(patients switch treatments multiple times) [8, 13].

Several proposed biosimilars of the reference biologics
infliximab (Remicade), etanercept (Enbrel), adalimumab
(Humira), and rituximab (MabThera/Rituxan) are in develop-
ment, and six compounds have been approved by either the
European Medicines Agency (EMA) [14] or the FDA [15]
(Table 1). The level of available evidence regarding
switching varies greatly for these treatments. This re-
view assesses the current body of switching data for
these reference biologics and their respective biosimilars
and proposed biosimilars.

Optimal Switching Study Design

4. Sufficient washout between treatment (multiple switching)
5. Sufficient power to assess efficacy and safety (equivalence)
6. Sufficient follow-up period

1. Randomized design with appropriate control arms
2. At least 1-way switch from originator to biosimilar
3. Assessment of immunogenicity
Transition studies (single switch from one treatment to another)
Prior to study Blinded \ Open-label
I T T 1
1 No study treatment Biosimilar
) Originator Biosimilar
Prior to study \ Open-label ,
r T 1
2 ) Originator Biosimilar
Originator
Biosimilar
3) __No study treatment_
Prior to study Blinded
r T :
Originator Biosimilar
4) Originator
No study treatment Biosimilar
5) Originator Biosimilar
Originator

Switch studies (single switch from each treatment to the other)

Prior to study Blinded
I } |
No study treatment Biosimilar washout Originator
6) Originator A Biosimilar
Biosimilar
7) - No study treatment_|
Originator

Interchangeability studies (multiple switches between treatments)

Prior to study \ Blinded ,
r T 1
Biosimilar
8) __No study treatment__ Multiple switching
SETETE
Originator
¥ Switch

Blinded: Double- or single-blind study phase

Open-label: Open-label study phase

No study treatment: At study initiation, these patients were not receiving the
biologic treatment that was the focus of the study

Fig. 1 Elements of the optimal switching study and study designs employed by switching studies of reference biologics and biosimilars
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Table 1  Approval status of proposed biosimilars of infliximab, etanercept, adalimumab, and rituximab
Biologic Biologic Regulatory body
reference copy
EMA FDA
Approval status Date Proprietary name(s) Designation Approval Date Proprietary Designation
status name(s)
Infliximab ~ CT-P13 Approved [14]  September Inflectra/Remsima  Biosimilar ~ Approved April 2016 Inflectra Biosimilar
2013 [15]
SB2 Approved [14]  May 2016  Flixabi Biosimilar ~ Accepted for May 2016 - Proposed
regulatory
review [16]
Etanercept ~ SB4 Approved [14]  January Benepali Biosimilar ~ Not submitted - - Proposed
2016 for review
GP2015 MAA accepted December n/a Proposed  Approved August Erelzi Biosimilar
for regulatory 2015 [15] 2016
review [17]
CHS-0214 Planned MAA Q42016 - Proposed  Notsubmitted - - Proposed
submission for review
(18]
HD203 Not submitted - - Proposed  Notsubmitted - - Proposed
for review for review
LBECO0101 Not submitted - - Proposed  Notsubmitted - - Proposed
for review for review
TuNEX Not submitted - - Proposed  Notsubmitted - - Proposed
for review for review
Adalimumab ABP 501  Positive CHMP January Amgevita/Solymbic Proposed  Approved September Amjevita ~ Biosimilar
opinion [19, 2017 [15] 2016
20]
SB5 MAA accepted  July 2016 - Proposed  Notsubmitted - - Proposed
for regulatory for review
review [21]
M923 Not submitted - - Proposed  Notsubmitted - - Proposed
for review for review
Rituximab ~ CT-P10 MAA submitted November - Proposed  Notsubmitted - - Proposed
for review 2015 for review
[22]
GP2013 MAA accepted May 2016 - Proposed  Not submitted - - Proposed
for regulatory for review

review [23]

Abbreviations: CHMP Committee for Medicinal Products for Human Use, EMA European Medicines Agency, F'DA United States Food and Drug

Administration, MAA marketing authorization application, Q4 fourth quarter

Methodology

We conducted a search (31 October 2016) of PubMed and
Web of Knowledge to identify studies where patients being
treated with infliximab, etanercept, adalimumab, or rituximab
for conditions in the areas of rheumatology, gastroenterology,
and dermatology switched from the reference product to a
biosimilar or proposed biosimilar. The International Clinical
Trials Registry Platform was searched to identify unpublished
clinical trials involving reference biologic — biosimilar
switch(es). Selected congresses were hand-searched to identi-
fy abstracts not indexed at the time of the literature search.
Search details are available in Online Resource Tables 1 and 2.
The effect of switching on the three clinical areas of drug
efficacy, safety, and immunogenicity was noted for each pub-
lished study.

Results

Switching Between Reference and Biosimilar/Proposed
Biosimilar Infliximab

Many clinical and observational studies involving a
switch between reference infliximab and its biosimilars
CT-P13 [24, 25+, 26, 27+, 28, 29, 30, 31e, 32, 33,
34e, 35-64, 65, 66°, 67-72] (EMA/FDA-approved),
SB2 [73e, 74¢] (EMA-approved), and NK [75]
(Japanese Pharmaceuticals and Medical Devices
Agency-approved) have been conducted or are ongoing
(Table 2). Some studies report switching data but do not
identify the biosimilar used [76, 77].

Data have been published from 26 studies of reference
infliximab — CT-P13 switching (23 completed, 3 ongoing) in
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various indications: theumatic disease [24, 25+, 26, 27, 28, 29,
30e, 31e, 322, 33¢, 34+, 35-43] (n = 11); inflammatory bowel
disease [44—63] (n = 12); psoriasis (PsO) [64] (n = 1); and multiple
disease areas [65¢, 66¢, 67] (n = 2). All these studies are transition
studies (single switch from reference — biosimilar), although the
precise designs used vary (Table 2]. Switching data are available in
Online Resource Table 3).

Three of the 10 completed reference infliximab — CT-P13
switching studies in patients with theumatic disease are open-
label extensions (OLEs) of double-blind (DB) studies (study
design 1, Fig. 1). In the PLANETRA [24, 25¢], PLANETAS
[26, 27¢], and Tanaka et al. [28] studies, patients with rheu-
matoid arthritis (RA) or ankylosing spondylitis (AS) who
completed a DB clinical trial of CT-P13 [101-103] enrolled
in an OLE; patients who received reference infliximab in the
DB stage switched to CT-P13. In all three studies, clinical
measures of efficacy were similar in the switched and non-
switched groups at study end. Efficacy was also similar
pre- and post-switch in the switched groups. In the
PLANETRA and Tanaka et al. studies, clinical measures of
safety were comparable between non-switched and switched
groups [24, 25+, 28]. In the PLANETAS study, the proportion
of patients with >1 treatment-emergent adverse event (TEAE)
was higher in the switched group (71.4%) than the non-
switched group (48.9%) [26, 27¢]. However, rates of TEAEs
in both groups during both phases of the PLANETAS study
were within the range reported historically in studies of refer-
ence infliximab in patients with AS [104—110] and were mild
or moderate in severity [26, 27¢]. In all studies, immunogenic-
ity was comparable between the non-switched and switched
groups at study end, and anti-drug antibody (ADAD) positivity
did not increase in the OLE versus the DB stage [24, 25¢, 26,
27, 28].

The other seven completed studies of infliximab — CT-
P13 switching in patients with rtheumatic disease are either
database/registry analyses [29, 30e, 31¢, 32¢, 33+, 34¢] or small
(30-56 patients) single-center studies [35—42] with no com-
parator arms (Fig. 1, study design 2). As with the clinical trials
described above, efficacy and safety outcomes were usually
similar pre- and post-switch, although one study reported a
significant reduction in duration of morning stiffness follow-
ing switch to CT-P13 [36]. The DANBIO registry study in
patients with various rheumatic diseases found that 117/768
(15%) of patients discontinued treatment between switching
and end of follow-up (median 336 days) for reasons including
AEs (34 patients) and loss of efficacy (51) [33¢]. Only two
studies reported immunogenicity outcomes, with no change in
ADAD levels reported before/after switching [31e, 32¢, 36].

The final study in patients with rheumatic disease, which is
still ongoing, is the BIO-SWITCH study. Interim data showed
that patients with spondyloarthritis (SpA), but not RA or pso-
riatic arthritis (PsA), experienced significantly enhanced mean
disease activity 6 months post-switch. The number of patients

with ADAbs decreased from study baseline to end, but the
significance of this was not discussed [43].

The 12 published studies of reference infliximab —
CT-P13 switching in patients with inflammatory bowel dis-
ease were predominantly open-label (OL) observational stud-
ies utilizing study design 2 or 3 (Fig. 1) and were of various
sizes (17143 patients) and duration (Table 2) [44-63]. All
studies except for one [45] reported efficacy outcomes, with
no significant differences generally found between reference
infliximab and CT-P13. In the PROSIT-BIO study, a signifi-
cantly higher proportion of patients who switched from refer-
ence infliximab to CT-P13 (12%) experienced a loss of treat-
ment response over 6 months, compared with patients receiv-
ing CT-P13 who were anti-TNF-o-naive (1%) or who had
previous exposure to a biologic (5%) [61, 62]. All 12 studies
reported safety outcomes, and none reported any differences
in safety profile between reference infliximab and CT-P13.
Four studies reported immunogenicity data [44, 48, 49, 51,
52, 57]; two compared ADADb positivity pre- and post-switch,
reporting no increase in immunogenicity from time of switch
to study end [51, 52, 57].

One small single-center transition study was conducted in
patients with PsO [64] (design 3, Fig. 1). Efficacy and safety
outcomes were similar pre- and post-switch. Immunogenicity
was not assessed.

Two studies were conducted across multiple indications
[65¢, 66¢, 67]. The first was the NOR-SWITCH study; a large
phase IV DB randomized controlled trial (RCT) (design 4,
Fig. 1) in patients with various inflammatory conditions
[Crohn’s disease (CD; n = 155, 32.2%), ulcerative colitis
(UC; n =93, 19.3%), SpA (n = 91, 18.9%), RA (n = 77,
16.0%), PsA (n = 30, 6.2%), and PsO (n = 35, 7.3%)].
Switching from reference infliximab to CT-P13 was not infe-
rior to continued treatment with the reference product. Disease
worsening (study primary endpoint), other measures of dis-
ease, and incidence of ADADbs were similar for patients receiv-
ing reference infliximab versus CT-P13 across all diseases
[65¢, 66¢]. The second study was a small single-center transi-
tion study (design 2, Fig. 1) of patients in disease remission
who switched treatments. Relapse occurred in seven (30%)
patients after a mean of 1.7 months of CT-P13 treatment; these
patients switched back to reference infliximab and improve-
ments were seen in five (71%) of these patients.
Immunogenicity was not assessed [67].

There are currently five unpublished studies (one complet-
ed, four ongoing) evaluating switching between reference
infliximab and CT-P13. The completed study, in patients with
RA (JapicCTI-142,703 [68]), is an OLE of a DB RCT [103]
with patients receiving reference infliximab in the DB phase
and CT-P13 in the OLE constituting the switch group (design
1, Fig. 1). The four ongoing unpublished studies of reference
infliximab and CT-P13 are of various design [three transition
studies [69, 71, 72] of designs 2 and 4, and one switch study
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[70] of design 7 (Fig. 1)]. Two studies are DB RCTs [69, 70]
and two are OL observational studies [71, 72]. SIMILAR [69]
will randomize patients in a blinded manner to either continue
their current treatment or switch to CT-P13. Study
NCT02096861 [70] will have four treatment arms: (1) refer-
ence infliximab throughout; (2) switch from reference
infliximab — CT-P13; (3) CT-P13 throughout; (4) switch
from CT-P13 — reference infliximab. CONNECT-IBD [71]
will follow patients who have been prescribed reference
infliximab or CT-P13 and document any switches and reasons
for switching. SECURE [72] will switch all patients to
CT-P13.

Overall, CT-P13 switching data suggest that it is well tol-
erated and effective in different patient populations and that
reference — CTP-13 switching has no effect on treatment
efficacy or safety. CT-P13 immunogenicity data have been
reported in 12/26 studies and show no difference in ADAb
incidence between reference infliximab and this biosimilar
product (Online Resource Table 3). The question still remains
as to why some patients who are stable on reference
infliximab, sometimes for several years, discontinue treatment
with the biosimilar after switching.

The biosimilars SB2 [73e, 74¢] and infliximab NK [75]
each have a single switching study. The SB2 study, in patients
with RA, is a transition study [73e, 74¢] (design 5, Fig. 1).
Patients receiving reference infliximab for the first 54 weeks
were re-randomized to receive either reference infliximab or
SB2 for an additional 24 weeks. Patients receiving SB2 in the
main study did not switch treatments. The efficacy, safety, and
immunogenicity profiles were comparable between the three
treatment groups. The infliximab NK study, in patients with
CD or UG, is a transition study [75] (design 3, Fig. 1). In this
single-center study, patients previously receiving reference
infliximab switched to infliximab NK, and patients who were
anti-TNF-a-naive started treatment with infliximab NK.
Remission was maintained in switched patients and achieved
by 80-100% of NK-induced patients (depending on indica-
tion). No differences in safety were noted between groups.
Immunogenicity outcomes were not reported.

As each product must be considered separately, the current
body of data on these infliximab biosimilars (SB2 and NK,
each with only a single switching study) requires further data
and follow-up by pharmacovigilance, registry data and/or ad-
ditional studies to demonstrate the safety of switching be-
tween these infliximab biosimilar products.

Switching Between Reference and Biosimilar/Proposed
Biosimilar Etanercept

The switching studies conducted on reference etanercept and
its biosimilars, and proposed biosimilars cover six different
products (Table 2). These are the EMA-approved biosimilar
SB4, the FDA-approved biosimilar GP2015, and the Korean
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Ministry of Food and Drug Safety-approved biosimilar
HD203 (not EMA/FDA-approved). Three other compounds,
CHS-0214, LBECO0101, and TuNEX, are still under develop-
ment (Table 1). Nine studies of these biosimilars and proposed
biosimilars are completed (four with published switching
data) and three are ongoing. Details regarding efficacy, safety,
and immunogenicity of switching between reference
etanercept and its various biosimilars and proposed
biosimilars are available in Online Resource Table 3.

SB4 is the only EMA-approved biosimilar of etanercept.
Three SB4 studies utilize a switching protocol and two have
published switching data. The first is an OLE of a phase III
DB study of etanercept and SB4 (transition study, design 1,
Fig. 1) [78¢, 79¢]. The second is a phase I, randomized, single-
blind crossover study (with washout) of the pharmacokinetics
(PK) of etanercept and SB4 (switch study, design 6, Fig. 1)
[80, 81]. In the phase III trial, patients with RA were random-
ized to receive etanercept or SB4 for an initial 52 weeks [111],
after which patients receiving etanercept switched to SB4 for a
further 48 weeks [78¢, 79¢]. Clinical measures of efficacy
were similar for switched and non-switched patients at study
end and were similar pre- and post-switch. Safety was similar
for switched and non-switched patients at study end; the
higher level of hepatobiliary disorders reported with SB4
compared with etanercept (17 vs. 0 adverse events (AEs)
[112], all reported pre-switch [111]) was heterogeneous and
thought to be due to chance rather than to true SB4 causality
[113]. Switching from etanercept to SB4 did not result in any
increase in immunogenicity [78, 79¢]. In the phase I trial, the
PK of etanercept and SB4 was assessed in a three-part study.
Part A involved a transition between European Union (EU)-
sourced etanercept and SB4. Part B involved a transition be-
tween US-sourced etanercept and SB4. Part C involved a
transition between EU- and US-sourced etanercept. In all
parts, immunogenicity was assessed before and 28 days after
the first dose, but not after the transition. PK parameters were
similar for etanercept and SB4 in all parts, but as the study did
not provide the data from pre- and post-switch evaluations
separately, the effect of the switch on PK parameters was not
assessed. There were no discontinuations post-switch [80, 81].
The final switching study of Enbrel and SB4 (BIO-SPAN
[82]) is a switching study of etanercept and SB4 in patients
with rheumatic disease. This ongoing study is an OL transition
study (study design 2, Fig. 1) with all patients switching to
SB4.

GP2015 is the only FDA-approved biosimilar of
etanercept. Three GP2015 studies utilize a switching protocol
and two have published switching data. The first (EGALITY
[83¢]) is a phase IIl DB RCT in patients with PsO, incorporat-
ing two non-switching arms and two switching arms involv-
ing multiple switches (interchangeability study, design 8,
Fig. 1). Patients were randomized to treatment with either
etanercept or GP2015 for 12 weeks and then re-randomized
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to either remain on their current treatment or to undergo re-
peated switching between treatments (three switches at
6-week intervals to week 30, and then maintain treatment to
week 52). Repeated switching had no impact on efficacy,
safety, or immunogenicity [83¢]. The second GP2015 study
is a phase I DB RCT PK study (switch study, design 6, Fig. 1)
[84], with the PK of etanercept and GP2015 assessed with a
single switch each way. PK parameters were similar for
etanercept and GP2015 in all parts, but as the study did not
provide the data from pre- and post-switch PK, safety, or im-
munogenicity evaluations separately, the effect of switching
on these outcomes was not assessed [84].

The final switching study of etanercept and GP2015
(EQUIRA [85]) is an ongoing, phase IIl DB RCT with OLE
(transition study, design 1, Fig. 1) in patients with RA, with
patients randomized to treatment with etanercept in the DB
phase switching to GP2015 in the OLE.

There is no evidence yet to support switching between
reference etanercept and any of the proposed biosimilars
HD203, CHS-0214, LBEC0101, and TuNEX, but six studies
are either completed or ongoing. Four of these studies of
etanercept proposed biosimilars are phase I single-dose cross-
over studies of HD203 [86], LBEC0101 [88, 89], and TuUNEX
[91, 92]. One study is a phase III DB RCT of CHS-0214 [87],
and one is an OLE of a phase IIl DB RCT of LBEC0101 [90]
(Table 2). No switching data are yet available from these
studies.

Overall, data showing the safety of switching of reference
etanercept to a biosimilar are only available for SB4 and
GP2015, and for each data are only available from two studies
(one phase I study and one phase III). The safety of transition
and switching between reference etanercept and its proposed
biosimilars requires follow-up by pharmacovigilance, registry
data, and/or additional studies in order to provide sufficient
long-term real-world data.

Switching Between Reference and Biosimilar/Proposed
Biosimilar Versions of Adalimumab and Rituximab

ABP 501 is the only EMA/FDA-approved biosimilar of
adalimumab, and there are no EMA- or FDA-approved
biosimilars of rituximab. Compared with infliximab and
etanercept, there are very few adalimumab or rituximab refer-
ence — biosimilar/proposed biosimilar switching studies
(Table 2). Details of the published studies are available in
Online Resource Table 3.

There are two switching studies of adalimumab and its
biosimilar ABP 501 (two transition studies, designs 1 [93¢]
and 5 [94, 95]; Fig. 1). One is a phase III DB RCT in patients
with PsO [94, 95], while the other is an OLE to a phase III
RCT in patients with RA [93¢]. In the RA study, patients were
randomized to DB treatment with either reference
adalimumab or ABP 501 for 24 weeks. Patients randomized

to treatment with reference adalimumab then switched to OL
ABP 501, and patients receiving ABP 501 continued treat-
ment. Post-switch, efficacy was reported as being maintained
with no new safety findings. Long-term safety and efficacy
results were reported to be similar between patients who
switched from reference adalimumab and those who contin-
ued treatment with ABP 501; however, the necessary data to
compare switched and non-switched patients are not available
[93¢]. In the PsO study, patients were first randomized to treat-
ment with reference adalimumab or ABP 501 for 16 weeks;
patients receiving reference adalimumab were then re-
randomized to either continue treatment with reference
adalimumab or switch to ABP 501. No efficacy or safety data
were presented, but immunogenicity was not affected by
switching treatments [94, 95].

The studies of the proposed adalimumab biosimilars SB5
and M923 are both phase III DB RCTs. The SB5 study is a
transition study (design 5, Fig. 1) conducted in patients with
RA [96¢, 97¢]. Patients were first randomized to treatment
with reference adalimumab or SB5 for 24 weeks; patients
receiving reference adalimumab were then re-randomized to
either continue treatment with reference adalimumab or
switch to SB5. Switching had no impact on efficacy, safety,
or immunogenicity. The M923 study is an ongoing transition
study (design 5, Fig. 1) in patients with PsO [98]. Patients will
be randomized to treatment with reference adalimumab or
M923; some patients receiving reference adalimumab will
later switch to M923.

There are two switching studies of reference rituximab and
its proposed biosimilars CT-P10 [99¢] and GP2013 [100]. The
CT-P10 study is a transition study (design 1, Fig. 1), an OLE
[99+] of a phase I DB RCT [114] in patients with RA. Clinical
measures of efficacy and safety were similar in the switched
and non-switched groups. Efficacy pre- and post-switch could
not be compared as different efficacy measures were reported
for the DB [114] and OLE [99¢] phases of the study.
Immunogenicity was only assessed pre-switch. ASSIST-RT
[100] is an ongoing switching study of GP2013 in which
patients with RA already receiving reference rituximab will
be randomized to either continue treatment or switch to
GP2013.

Data regarding switching of reference adalimumab or ri-
tuximab and their biosimilars/proposed biosimilars are limited
and the safety of switching has not yet been sufficiently
demonstrated.

Considerations Around Switching from Biologics
to Biosimilars

Switching between reference biologics and biosimilar ver-
sions is a therapeutic transition based on prescriber decision.
Medical switching should be performed by the prescriber for
clinical reasons, such as optimizing efficacy or minimizing
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AEs. The potential for financial savings with biosimilars [115]
makes it likely that switching between reference biologics and
biosimilars will take place for non-medical reasons as no
changes in clinical outcomes are expected after switching.

Any decision to switch biologic treatments should remain a
clinical decision made by the treating physician on a case-by-
case basis, with full patient awareness, and supported by sci-
entific evidence. Many factors must be considered. Switching
data is not transferable between different biologics or between
different biosimilars of the same biologic. Differences in the
incidence or type of AEs upon switching must also be consid-
ered; even large RCTs for biosimilars are not powered to show
the significance of the difference when rare, unexpected AEs
occur [12]. In addition, clinical trials have stringent inclusion
and exclusion criteria that may not appropriately reflect the
real-world patient seen by HCPs. For instance, trials conduct-
ed in patients who are naive to biologic treatment are not
reflective of patients who are stable on a reference biologic.
Clinical trials also need to balance the need for using a sensi-
tive population (one most able to demonstrate the looked-for
phenomenon) versus an appropriate population (one with a
condition for which the treatment is indicated) [116].
Switching studies in stable patients must be interpreted with
caution as the definition of “stable” varies between studies and
can refer to both the clinical status of the patient and the dose
of'the existing medication being taken. Furthermore, pediatric
and elderly populations and those with comorbidities are often
under-represented in clinical trials [117-119]. The ability of
the patient to adapt to changes when switching to a biosimilar
also needs to be considered, especially if patients require in-
struction regarding a new injection device. Patient status is
therefore a key consideration when weighing the pros and
cons of switching to a biosimilar. Even when comprehensive
data from clinical studies are available, it may not be appro-
priate to switch all patients.

Careful pharmacovigilance and use of patient registries to
document rare AEs are critical in order to gather clinical evi-
dence of the benefits and risks of switching in all patients.
There is a need for national databases capturing details of
biologic switching so that a full picture of the safety of even
relatively infrequent switching of biosimilar products can be
obtained. Effective pharmacovigilance will be as important as
it currently is for reference biologics.

Recommendations Regarding Switching to Biosimilars

In order to safeguard patient safety, we propose the following
recommendations regarding switching between reference and
biosimilar treatments:

(1) The decision to switch should be based on scientifically
sound (including real-world) data.

(2) Switching between reference biologic and biosimilar
products, or between different biosimilar products, should
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remain a clinical decision to be made by the treating physician
on an individual patient basis with patient awareness.

(3) Switching data from one biologic molecule should not
be used to inform switching decisions between other biologic/
biosimilar treatments.

(4) Automatic substitution at the pharmacy level should not
take place as this decision would not be made by the treating
physician.

(5) Patients should be closely followed post-switching to
monitor for AEs; data should be made available for national
registries that report into large pharmacovigilance databases.

(6) The decision to switch patients from a reference product
to its biosimilar should be made on a case-by-case basis de-
pending on the underlying disease, patient characteristics and
comorbidities, type of reference drug, and patient willingness
to switch.

Conclusions

The introduction of biosimilar versions of established biologic
drugs used in a range of inflammatory diseases provides an
opportunity to greatly increase patient access to treatment. The
safety of switching to these biosimilars has not yet been fully
demonstrated in terms of their long-term efficacy, safety, and
immunogenicity. Thus, data from pharmacovigilance pro-
grams are needed in order to adequately inform clinical
decision-making in relation to switching between these com-
pounds. However, as the information gap is filled (particularly
with data derived from appropriately designed switching clin-
ical trials and real-world experience), we believe treatment
practice will adapt.
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