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Abstract

Aims: Switching from originator to biosimilar is part of current practice in inflammatory
rheumatic musculoskeletal diseases (iIRMDs) such as rheumatoid arthritis (RA}, psoriatic
arthritis (PsA) and axial spondylarthritis (axSpAJ, with evidences derived from both etanercept
(ETN) to SB4-switching randomized controlled trials and real-life registries. We investigated
the safety and treatment persistence of ETN/SB4 in a multi-iRMD cohort derived from two
rheumatology departments in our region.

Methods: Adult patients with iRMDs, treated with ETN for at least 6 months and switched to
SB4 in stable clinical condition, were eligible for this retrospective evaluation. Retrospective
data on adverse events, loss of efficacy and persistence on treatment were collected until
latest available follow-up.

Results: A total of 220 patients (85 RA, 81 PsA, 33 axSpA, 14 juvenile idiopathic arthritis and
seven other conditions; 142 females, mean age 58 = 7years, disease duration 12 =+ 4years,
ETN duration 7 + 4years) were enrolled, with median follow-up of 12.1 (9.7-15.8) months. A
total of 50 patients (22.7%) presented with at least one adverse event, with 36 (16.4%) disease
flares and 30 (13.6%: 11 for safety and 19 loss of efficacy) SB4 withdrawals. Cumulative SB4
treatment persistence was 99.1%, 88.6% and 64.6% at 6, 12 and 18 months respectively. Back-
switch to ETN was performed in 17/30 cases, the remaining cases were managed with change
of biologic disease modifying or conventional synthetic anti-rheumatic drug. Age was the only
significant predictor of SB4 interruption at 6 months.

Conclusion: Our real-life data confirm the safety profile of switching from ETN to SB4, with
slightly higher treatment persistence rates compared with other real-life registries.
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Introduction

Inflammatory rheumatic musculoskeletal diseases
(iRMDs) are a wide, heterogeneous group of
chronic disorders. Biologic disease modifying
anti-rheumatic drugs (bDMARDs) marked a
turning point in the treatment of iRMDs, allowing
a reduction of non-steroidal anti-inflammatory

drug (NSAID) and corticosteroid (CCS) employ-
ment, while also providing additional efficacy
when synergizing with conventional synthetic
DMARDs (csDMARDs) or used as monother-
apy.!-3 Among bDMARDSs, anti-tumour necrosis
factor (TNF) alpha was the first to obtain the goal
of a long-term remission and to significantly
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improve patients’ quality of life.# Etanercept
(ETN) is a recombinant human TNF receptor
p75Fc fusion protein, licensed for rheumatoid
arthritis (RA), psoriatic arthritis (PsA), axial
spondyloarthritis (axSpA; including radiographic
and non-radiographic spondylarthritis and anky-
losing spondpylitis), polyarticular juvenile idio-
pathic arthritis (JIA), and adult and paediatric
psoriasis.> Biosimilars are biologic products
(drugs) that share the amino-acid sequence and
tridimensional structure of an already authorized
reference biologic agent, with confirmed evalua-
tion in terms of physical-chemical characteristics,
biological activity, efficacy and safety.%” Recently,
SB4 was developed as a biosimilar to the refer-
ence product ETN,%° with equivalent clinical
efficacy demonstrated through phase III rand-
omized clinical trials in RA patients.1%-12 When
compared with non-switched groups of patients
treated with SB4 or ETN, patients switched from
ETN to SB4 (ETN/SB4) were not significantly
different in terms of efficacy and safety up to
100weeks of follow-up.!? In another phase III
clinical trial, SB4 was proven to be less associated
with injection site reactions and also to have less
immunogenic power than ETN in RA patients.!3
With this background, switching from originator
bDMARD to biosimilar has become part of clini-
cal practice, despite geographical differences: in
fact, while common in European countries, the
practice of switching from originator to biosimilar
product is confined to a very small minority of
cases in other regions, such as the USA, possibly
due to the differences in healthcare systems.!4
This is particularly true for the non-medical
switching (NMS), performed for non-medical
reasons (mostly economic), which has raised sev-
eral concerns from both physicians and patients.!>
A recent systematic literature review on NMS
showed this practice being rarely associated with
positive endpoints, including both clinical and
economic ones.!® In fact, NMS was perceived as
having a negative impact on quality of work and
patient care, with increase in time spent on
administrative work, as shown by a recent survey
on over 1000 US physicians.!?

Despite these considerations, the large real-life
DANBIO cohort showed positive data regarding
NMS in iRMD patients, with the ETN/SB4
retention rate being higher than ETN non-
switched patients but lower than the historical
ETN cohort. Moreover, the analysis of this regis-
try identified patient-related but not drug-related
factors as predictors for SB4 interruption.!8

Neutral data were derived regarding the medical
economic burden, which was unchanged when
comparing the year before and after ETN/SB4
switching in the same cohort.!® Similar results
were repeated in other real-life cohorts, where
SB4 and ETN originator showed similar effec-
tiveness in maintaining low disease activity in PsA
patients, as well as in plaque psoriasis patients
without arthritis.!%-21

The aim of the present study was to report our
real-life experience in assessing tolerability and
persistence on treatment with SB4 in a cohort of
ETN/SB4 medical and non-medical switching
patients during up to 24 months of follow-up.

Materials and methods

The data concerning adult patients diagnosed
with RA, PsA, axSpA, JIA and other rheumato-
logic diseases who switched from ETN to SB4
while in stable clinical condition, concerning the
iRMD, were retrospectively evaluated for study
inclusion. Patients were switched from ETN to
SB4 by the treating physician during regular clinic
appointments, following detailed discussion and
information regarding both medical and non-
medical features of this practice, based on both
literature data and personal experience. Patients’
acceptance and reactions were not recorded and
are not part of the aims of this study. Patients
were enrolled if aged =18years old and treated
with ETN for at least 6 months before the switch
and with at least one follow-up clinical visit avail-
able, otherwise excluded. All enrolled patients
signed an informed consent; the study was
approved by the local IRB (CAEVC 15659) and
conducted in accordance with the Declaration of
Helsinki.

We created a dedicated Excel database to retro-
spectively collect data about the specific iRMD,
age, gender, disease duration, previous and con-
comitant iRMD targeted treatments [bDMARDs
(in particular whether ETN was the first bDMARD
used in naive patients or a second-line treatment
in previous bDMARDs failure patients), csD-
MARDs (new initiation or increase in dosage or
interruption), prescription and dose of CCS, pre-
scription of cyclic NSAIDs], adverse events (AEs;
local and systemic, serious and non-serious — with
specific details regarding management of SB4
secondary to their occurrence) from date of switch
to last available follow-up. Data about persistence
on treatment (defined as continued prescription
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or temporary interruption with plan for restart of
SB4 treatment on latest available follow-up), rea-
son for SB4 discontinuation and subsequent
treatment protocols were also collected at last
available follow-up assessment.

For each continuous variable, mean and standard
deviation are reported, while for categorical vari-
ables absolute frequencies and percentage for
each category are provided. We used logistic
regression and Student ¢ test to evaluate the
change of categorical and continuous variables,
respectively. The potential predictive factors for
treatment discontinuation (such as iRMD, ETN/
SB4 as first versus subsequent bDMARD treat-
ment line, concomitant therapy with a csD-
MARD, gender, age, disease duration and
previous ETN therapy duration) were also ana-
lysed at 6, 12 and 18 month follow-up. The asso-
ciation between survival and possible baseline
categorical risk factor was evaluated using log-
rank test and Kaplan—Meier curve. Furthermore,
hazard ratio (HR) and its 95% confidence inter-
val (CI) were estimated using Cox model regres-
sion, to quantify the risk over time. Still, logistic
regression was used to test the global probability
of treatment persistence at 6, 12 and 18 months.

Results

In two academic rheumatology divisions (Florence
and Siena university hospitals), 220 patients (142
females, 64.5%, average age 58 = 14 years, disease
duration 14 * 8years) were enrolled. The patients
included in the study had received ETN for an
average duration of 7 * 4years, representing the
first bDMARD treatment in 169 patients (76.8%),
the second in 39 (17.7%), the third in seven
(3.2%) and the fourth in five (2.3%) cases respec-
tively. The study population was composed of 85
RA (38.6%), 81 PsA (36.8%), 33 axSpA (15.0%),
14 JIA (6.4%) and seven (3.2%) patients affected
by other iRMDs (five systemic sclerosis, one syno-
vitis, acne, pustulosis, hyperostosis and osteitis
syndrome and one TNF receptor-associated peri-
odic syndrome).

At baseline, patients received different regimens
of concomitant medications: 33 patients (15.0%)
were treated with cyclic NSAIDs, 32 (14.5%)
with chronic CCS and 86 (39.1%) patients with
c¢sDMARDs. No statistically significant differ-
ences in terms of prevalence of concomitant med-
ications were found at last available follow-up,
although a trend for reduction of NSAIDs and

CCS use was observed (see Table 1). Follow-up
data were available for all patients, with an aver-
age duration of 12 * 4 months.

Safety

During the follow-up period, 50 patients (22.73%)
presented at least one AE. Among these cases,
four (two RA, two PsA) complained of local injec-
tion site reactions and 46 (18 RA, 17 PsA, eight
axSpA, two JIA, two other) of non-severe systemic
AEs; only one patient experienced both.

In detail, systemic AE were represented by differ-
ent features of clinically defined disease flares (33
joint, two cutaneous and one ocular relapses)
among 35/47 (74.5%) patients, with one patient
experiencing both articular and cutaneous
relapses. In this subgroup, four patients were
treated with a brief CCS cycle, four were tempo-
rarily given NSAIDs and four were treated with a
new concomitant csDMARD prescription; no
increase in the dosage of a pre-existing csDMARD
was recorded. These approaches led to the
achievement of disease control (12/12, 100%).
Among the other 23 patients, 13 cases were back-
switched to ETN originator, six were switched/
swapped to another bDMARD, one patient
reduced the dosing interval (from once biweekly
to once weekly) and one increased SB4 dosage
from 25mg weekly to 50mg weekly; a wait-and-
see approach was adopted for two patients.

The non-disease-flaring patients with AEs (z=12)
experienced infections (four RA, two PsA, one
axSpA) and constitutional symptoms, mainly
fatigue or malaise (one RA, three PsA, two axSpA,
one JIA), with two patients presenting both. In this
subgroup, five patients were back-switched to ETN,
five patients were switched/swapped to another
bDMARD and one patient discontinued SB4 treat-
ment while continuing with the csDMARD. One
patient continued with SB4 treatment.

A summary flow-chart of patient outcome regard-
ing SB4 treatment persistence/discontinuation
and further details of the patients back-switched
to ETN are showed in Figure 1 and Table 2,
respectively.

Treatment persistence

During the first 6 months, SB4 treatment was
stopped for safety issues in 2/212 patients (one
RA and one PsA). From the sixth to the 12th
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Table 1. Number of patients with ongoing concomitant medications at baseline and at last available follow-up.

Baseline Follow-up
Females, n (%) 142 (64.5) N/A
Age, years, mean + SD 58+ 14 N/A
Disease duration, years, mean = SD 14+8 N/A
Duration of treatment with originator etanercept, years, mean = SD 7x4 N/A
Cyclic non-steroidal anti-inflammatory drugs, n (%) 33 (15.0%]) 24.(10.9%])
Conventional synthetic DMARD, n (%) 86 (39.1%) 85 (38.6%)
Methotrexate, n (%) 50 (22.7%) 47 (21.5%)
Leflunomide, n (%) 14 (6.4%) 14 (6.4%)
Sulphasalazine, n (%] 11 (5.1%) 11 (5.1%)
Hydroxychloroquine, n (%) 16 (7.3%) 14 (6.4%)
Chronic CCS, n (%) 32 (14.5%) 22 (10.0%)
Prednisone equivalents, mg, in the chronic CCS patients, mean £ SD 25+28 1.8+29

CCS, corticosteroid; N/A, not applicable.

Patients switched from originator ETN to SB4
* N=220

Patients with at least one AE (n=50), of whom:
*n=35 disease flares
* n=12 systemic adverse reactions
«11=4 ]ocal injection site reactions

SB4 stopped due to lack/loss of efficacy
| @=19)

* n=13 back-switch to originator ETN
*11=6 switcl/swap to other bDMARD

Good response to back-
switch to orginator ETN
in 14/18 patients (9/13

from the lack/loss of
SB4 stopped due to other AE (n=11) efficacy and 5/5 from the
| *n=5 back-switch to originator ETN AE groups)
7| en=5 switch/swap to other bDMARD =

*n=] other non-bDMARD therapy

Patients with disease under control at last follow-up
¢ 1=190 on SB4
e 11=14 on originator ETN
* 11=15 on other bDMARDs
¢ 1n=] other non-bDMARD therapy

Figure 1. Flow-chart of treatment outcome in the study population.
AE, adverse event; bDMARD, biologic disease modifying anti-rheumatic drug; ETN, etanercept.
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Table 2. Characteristics of patients who interrupted SB4 and back-switched to originator etanercept and their clinical outcomes.

Gender Disease Switch SB4 Reason for SB4 Management Outcome (last follow-up available)
age duration interruption
(years) (months)
F axSpA 65 " Loss of efficacy  Back-switch plus  Disease under control after 7months of
sulphasalazine ETN plus sulphasalazine
F RA 67 ® Injection site Back-switch Disease under control after 7months of
reaction ETN therapy
M PsA 56 3 Loss of efficacy  Back-switch 8 months after back-switch, PsA was still
not controlled. Successfully swapped to
adalimumab biosimilar
F RA 67 6 Loss of efficacy  Back-switch Disease under control after 9 months of
ETN therapy
F RA 60 17 Loss of efficacy ~ Back-switch Disease under control after 8 months of
ETN therapy
F RA 69 12 Loss of efficacy ~ Back-switch, 6 months after back-switch, RA was still
then swap not controlled. Successfully swapped to
abatacept
F axSpA 65 16 Loss of efficacy ~ Back-switch, Adverse reaction to originator after back-
then swap switch, now disease under control with
adalimumab biosimilar
F PsA 59 2 Injection site Back-switch Disease under control after 15 months of
reaction ETN therapy
F RA 46 4 Lack of efficacy  Back-switch Adverse reaction to originator after back-
switch, now disease under control with
adalimumab biosimilar
M axSpA 62 11 Loss of efficacy  Back-switch Disease under control after 9 months of
ETN therapy
F RA 69 3 Systemic AE Back-switch Disease under control after 15 months of
ETN therapy
F RA 70 4 Injection site Back-switch Disease under control after 15months of
reaction ETN therapy
F PsA 65 4 Loss of efficacy ~ Back-switch Disease under control after 12months of
ETN therapy
F axSpA 45 2 Lack of efficacy = Back-switch Disease under control after 20 months of
ETN therapy
F RA 60 1 Systemic AE Back-switch Disease under control after 20 months of
ETN therapy
F axSpA 61 6 Loss of efficacy ~ Back-switch Disease under control after 13 months of
ETN therapy
F PsA 72 11 Loss of efficacy ~ Back-switch Disease under control after 12months of
ETN therapy
F PsA 65 10 Loss of efficacy  Back-switch Disease under control after 11 months of

ETN therapy

AE, adverse event; axSpA, axial spondylarthritis; ETN, etanercept originator; F, female; M, male; PsA, psoriatic arthritis; RA, rheumatoid arthritis.
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Persistence on SB4 treatment (%)

Patients at risk:
220

0,84

0,6+

0,4+

0,24

0,04

—M15B4 withdrawal
—+— Censored

o

T
12 18 24

o]

Time (months)

212 165 65 0

Figure 2. Survival curve of persistence on treatment with SB4.

month of follow-up, 15/165 patients (five RA,
eight PsA, one axSpA, one JIA) interrupted SB4
treatment: among them, 10 stopped SB4 due to
loss of efficacy and five for safety concerns.
During the third semester (12th to 18th month),
12/65 patients discontinued SB4 treatment, four
for safety issues (one PsA, one axSpA, one JIA
and one other) and eight for loss of efficacy (two
RA, four PsA, one axSpA and one JIA). After the
18 month follow-up visit, one patient stopped the
treatment for loss of efficacy. Cumulatively, the
probability of persistence on treatment at 6, 12
and 18months was 99.1%, 88.6% and 64.6%
respectively (Figure 2).

At 6 months, age was the only significant factor to
predict discontinuation (HR 1.058, 95% CI
1.007-1.112, »p=0.026), which was not con-
firmed at 12 and 18 months. All other analysed
variables did not represent a predictive factor for
treatment interruption (data not presented).

Discussion

Our clinical data show that patients with iRMD
switching from the originator ETN to the biosim-
ilar SB4 presented a high persistence on treat-
ment at 6, 12 and 18 months. Loss of efficacy
represented the most frequent reason for discon-
tinuation while 22.3% of patients experienced
AEs. Most frequently, these patients had disease
flares, lower extent of infectious events or consti-
tutional symptoms.

Our data are in line with the studies previously
assessing SB4 treatment discontinuation after
switching from ETN. In particular, the
DANBIO registry included over 1600 RA,
axSpA and PsA patients switching from ETN to
SB4, showing an 82% crude persistence on
treatment at one-year follow-up, compared with
88% in an ETN historic cohort and 70% in the
non-switched population.’®* Among the 299
(18.4%) SB4 discontinuations, the DANBIO
registry found that these were due to lack of effi-
cacy in 46% (137 patients — equivalent to 8.4%
of the whole population) and 26% (77 patients
— equivalent to 4.8% of the study population) to
adverse events. From our cohort study, the 30
(13.6%) cases of SB4 withdrawal were due to
loss of efficacy or AEs in 19 (60%) and 11 (40%)
patients respectively. Similarly, the BIO-SPAN
study reached discontinuation rates of 10% in
ETN/SB4 switched patients at 6 months,?2 while
the cumulative persistence was around 75% at
12 months in a recent systematic review on 11053
ETN/SB4 switching patients.2> When compared
with those significantly larger populations, our
patients showed a higher treatment persistence at
6- and 12-month evaluations and first results at
18 months, despite the fact that a direct compari-
son cannot be made.

Similarly, our rate of adverse events was compa-
rable to the data available in the literature. In
fact, data from the registrative trials found at
least one treatment-related emerging AE in
48.7% of RA ETN/SB4 switched patients,
mostly upper respiratory tract infections (7.9%).
Furthermore, no ETN/SB4 switched patients
reported injection site reactions.!? In a Romanian
national cohort study, Codreanu ez al. showed
that 12/119 ETN/SB4 switching RA patients
developed AEs at 6 month follow up.?* Finally, a
recent systematic review also addressed the issue
of safety and found an incidence of AE around
34.2% in psoriatic ETN/SB4 patients, with
17.1% being infectious events. Comparable
results were also reported by Ebbers er al.?3
When considering AEs in detail, still the
DANBIO registry reports that, in particular, a
prevalence of joint disease flares after 3 months
from switching ranged from 5% to 24% of
patients, according to different disease specific
definitions.!” These data regarding disease flares
are in line with our population, in which any
extent of clinically defined disease flare (includ-
ing joint, but also cutaneous, ocular and intesti-
nal) was recorded in 35 (15.9%) over a longer
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follow-up, based on both physician and patient
evaluation.

Interesting results were also seen for the sub-pop-
ulation that was back-switched to ETN. In fact,
14/18 back-switched patients (5/5 due to AEs and
9/13 due to lack or loss of efficacy) returned to a
clinically stable disease control which was present
at baseline, before the switch. In contrast to
Scherlinger et al.,?> our population did not pre-
sent cases of isolated, patient-reported but physi-
cian non-detectable disease flares and a high
prevalence of return to disease control was
reached. Despite the difference in the route of
administration  (intravenous infliximab for
Scherlinger ez al. versus subcutaneous ETN for
our population), we think that the experience
derived from previous switching to biosimilars for
other intravenous and subcutanecous bDMARDs
might have increased physician perception of
switch feasibility2%-27 and, therefore, determined
better informed, data- and real-life driven confi-
dent information at the time of switch proposal to
each patient.

Our real-life study has some strengths, such as the
medium-large sample size including different
rheumatologic conditions and the considerable
follow-up duration. On the other side, our study
presents relevant limitations: first of all the lack of
standardized efficacy assessments, such as patient-
reported outcomes (including acceptance rates28)
and activity indexes, may limit the robustness of our
data; as we were aware or this, we did not perform
any efficacy analysis and solely reported the status
of our population after switching in terms of treat-
ment persistence and safety. Similarly, standard-
ized definition of disease flares was not pre-set
when starting this retrospective observational data
collecting: this was arbitrarily decided in order to
reduce the number of non-eligible patients due to
lack of data at baseline and follow-up and to
increase the inclusiveness of our population, mak-
ing our results more representative of a real-life
scenario than a clinical research protocol. Finally,
dosages of concomitant DMARDs, serological
status, immunogenicity and radiological progres-
sion data were also not recorded. These, together
with the observational retrospective nature of the
study, are indeed limitations of our study.

In conclusion, our retrospective real-life results
confirmed the safety profile derived from rand-
omized trials and from other prospective and ret-
rospective cohorts, in particular regarding disease

flares and related discontinuation rates. Likely,
the most interesting result was the overall good
persistence on treatment observed in our patients
undergoing medical and non-medical switching
from ETN to SB4 for the treatment of iRMD
beyond the first year.
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