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Abstract

Objective CT-P13 is a biosimilar with comparable phar-
macokinetics, efficacy and safety to its reference product
(RP), infliximab. Studies have shown that switching from
RP to CT-P13 does not reduce the effectiveness or safety of
treatment.

Methods In this retrospective real-world study, patients
with inflammatory diseases treated with RP were switched
to CT-P13 (n = 7) or continued on RP (n = 6). Clinical
outcomes were compared between groups after four treat-
ment cycles.

Results CT-P13 demonstrated comparable effectiveness to
its RP. All patients who switched to the biosimilar main-
tained or improved their clinical response, including two
who remained in remission and three who moved into
remission. In the RP group, five patients maintained their
clinical response, with one achieving remission. Safety
profiles were similar between groups.

Conclusions CT-P13 was equally effective as infliximab
RP in this real-world study. CT-P13 is a valid, lower-cost
alternative for patients currently receiving RP.
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Key Points

The effectiveness and safety of switching from an
innovator biologic or reference product (RP) to a
biosimilar is a hot topic in the fields of rheumatology
and gastroenterology.

In a retrospective real-world study, we showed that
all patients who switched from the RP infliximab to
the biosimilar CT-P13 maintained or improved their
clinical response.

These real-world findings complement observations
from recent clinical trials, supporting the
effectiveness and safety of switching from the RP
infliximab to CT-P13.

1 Introduction

Biosimilars are developed to be highly similar to an
existing innovator biologic drug (or reference product
[RP]) [1]. Although the approval process for biosimilars is
highly rigorous, its expedited nature ensures biosimilars are
associated with lower developmental costs and thus are
generally less expensive than their RPs. In many countries,
patient access to RP biologics is restricted due to their high
cost [2]. By providing a more cost-effective treatment
option, biosimilars can reduce pressure on healthcare
budgets, drive competition, and increase patient access to
biologic therapy [3].

CT-P13 (Remsima®, CELLTRION, Incheon, Republic
of Korea; Inflectra®, Hospira, Maidenhead, UK) is a
biosimilar of the infliximab RP (Remicade®, Janssen
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Biotech, Horsham, PA, USA), an anti-tumor necrosis factor
(TNF) agent approved for treatment of certain inflamma-
tory diseases [4, 5]. In clinical trials, CT-P13 demonstrated
equivalent pharmacokinetics and efficacy to its RP [6, 7],
and comparable safety and immunogenicity up to week 54
[8, 9]. In 2015, almost 13% of patients in hospitals in
Madrid, Spain with a prescription for infliximab received a
biosimilar. However, for new patients starting infliximab
treatment, this figure was 54% [10]. Such data suggest a
reluctance by clinicians to switch patients already treated
with the RP to the biosimilar, despite clinical studies
demonstrating that switching to CT-P13 had no detrimental
effects on efficacy or safety [11, 12].

The aim of this retrospective real-world study was to
investigate whether there was any meaningful difference in
the clinical response of patients with inflammatory diseases
who switched from the RP to CT-P13 compared with
patients who remained on RP.

2 Patients and Methods

This study included 13 patients diagnosed with rheumatoid
arthritis (RA), psoriatic arthritis (PsA), or ankylosing
spondylitis (AS) who had been treated with, and had
responded to, infliximab RP. Between June 2015 and
January 2016, seven patients were switched to CT-P13
while six remained on RP treatment. Doses of study drug
(i.e., CT-P13 or RP) were individually optimized during
the study according to clinician judgement. Patients
receiving concomitant disease-modifying antirheumatic
drugs before the start of the study continued such treatment
in line with clinical need.

The study was conducted according to the principles of
the Declaration of Helsinki.

Clinical response was assessed before and after four
cycles of treatment using measurements of disease activi-
ties employed in the study center during routine clinical
practice. These were the Disease Activity Score in 28 joints
(DAS28) in patients with RA and PsA (remission:
<2.6 points; significant response: reduction >1.2 points;
continued improvement: reduction <1.2 points) [13], and
the Bath Ankylosing Spondylitis Disease Activity Index
(BASDALI) in patients with AS (remission: <2.0; significant
response: reduction >2.0 points; continued improvement:
reduction <2.0 points) [14].

3 Results

Baseline patient and treatment characteristics were gener-
ally similar between groups (Table 1). Median doses of
infliximab RP (before the study) and study drug (CT-P13 or
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RP [during the study]) were lower in the RP group than in
the CT-P13 group (Table 1). Differences in median doses
between the two groups of patients reflected the fact that
more patients in the RP group than in the CT-P13 group
had their treatment doses individually optimized (reduced)
(before the start of the study and as part of routine clinical
practice).

In the CT-P13 group, the two patients in remission at the
start of the study maintained their clinical response, while
an additional three patients moved into remission after
switching from RP to CT-P13 (Table 1; Fig. 1). The
remaining two patients in this group continued to show a
response to treatment. In the RP group, five patients
maintained their previous clinical response (four in
remission) and one patient, who had previously received 80
cycles of RP and in whom the RP dose was not escalated,
achieved remission by the end of follow-up. Adverse
events were mainly infectious in nature and mild in
severity, with the exception of one case of severe der-
matitis in the CT-P13 group, which led to discontinuation
of treatment (Table 1).

4 Discussion

CT-P13 became the first monoclonal antibody biosimilar to
receive marketing authorization from the European
Medicines Agency (EMA) in 2013 and the US Food and
Drug Administration (FDA) in 2016. Extrapolation to all
eight indications of the RP (RA, AS, PsA, psoriasis,
ulcerative colitis, pediatric ulcerative colitis, Crohn’s dis-
ease, and pediatric Crohn’s disease) was allowed based on
two clinical trials of CT-P13 in patients with RA and AS,
and other clinical and non-clinical evidence collected
during the development of CT-P13 [4, 5]. The biosimilar
has an identical primary amino acid sequence to the RP and
an indistinguishable higher-order protein structure [15]. It
is highly similar in terms of in vitro biological activity [4]
and has demonstrated comparable efficacy and safety up to
week 54 in both RA and AS patient populations [6-9]. In
addition, trial extension studies have shown that CT-P13 is
well-tolerated and effective for up to 2 years, and that
switching from the RP to CT-P13 does not negatively
affect the efficacy and safety of treatment [11, 12].

In this real-world study, patients switching from the RP to
CT-P13 maintained or even improved their clinical response.
CT-P13 was well-tolerated with adverse events similar to
those previously reported [6-9, 11, 12]. There were no
apparent negative effects on safety as a result of switching to
CT-P13 in this study. These findings are consistent with the
outcomes of prospective clinical studies that demonstrated
that switching to CT-P13 after a year of treatment with the
RP did not impact the efficacy or safety of treatment [11, 12].
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Table 1 Patient demographics, treatment characteristics, and clinical outcomes after four cycles of treatment in patients who switched from
infliximab (reference product) to the biosimilar CT-P13 versus those who continued on reference product

Switched to CT-P13 (n = 7)

Continued on RP (n = 6)

Baseline characteristics

Indication 2 RA, 2 PsA, 3 AS 3 PsA, 3 AS
Age (years) 49 (13) 53 (15)
Gender (male:female) 5:2 6:0
Treatment prior to study
Infliximab RP dose (mg/kg) 4.8 (0.7)* 3.3 (0.5)
Infliximab RP dose interval (days) 56 (4) 56 (5)
Duration of infliximab RP treatment (cycles) 76 (26) 75 (18)
Treatment during study
Study drug CT-P13 Infliximab RP
Dose (mg/kg) 5.0 (0.4)* 3.3 (0.5)
Dose interval (days) 56 (7) 56 (5)
Concomitant DMARDs [n (%)] 5(71.4) 5(83.3)
Clinical status®
At start of study
Remission [n (%)] 2 (28.6) 4 (66.7)
At end of study
Remission [n (%)] 5(71.4) 5(83.3)
Significant response [n (%)] 1 (14.3) 0
Continued improvement [n (%)] 1(14.3) 1(16.7)
Safety results
Patients experiencing >1 AE [n (%)] 4 (57.1)¢ 3 (50.0)
Upper airway infection [n (severity)] 3 (mild) 2 (mild)
Gastrointestinal infection [n (severity)] 1 (mild) 1 (mild)
Cutaneous AE [n (severity)] 1 (severe)® 0
Discontinuation due to AE [n (%)] 1 (14.3)¢ 0

Data are median (interquartile range) unless otherwise stated

AE adverse event, AS ankylosing spondylitis, BASDAI, Bath Ankylosing Spondylitis Disease Activity Index, DAS28 Disease Activity Score in 28
joints, DMARD disease-modifying antirheumatic drug, PsA psoriatic arthritis, RA rheumatoid arthritis, RP reference product

% P < 0.005 (Mann—Whitney U test)

" Remission defined as DAS28 <2.6 in RA/PsA patients or BASDAI <2.0 in AS patients. Significant response defined as a reduction in DAS28
of >1.2 points in RA/PsA patients or a reduction in BASDAI of >2.0 points in AS patients. Continued improvement defined as a reduction in
DAS28 <1.2 points in RA/PsA patients or a reduction in BASDAI <2.0 points in AS patients. All responses were assessed in relation to the start

of the study
¢ One patient experienced two AEs

9 Dermatitis

Furthermore, recent results from the 52-week, multicenter,
randomized, double-blind NOR-SWITCH trial have
demonstrated that switching from infliximab RP to CT-P13
is not inferior to continued treatment with the RP [16]. Our
findings, therefore, further support the validity of switching
from the RP to this biosimilar.

There are limitations to the present study, including its
non-randomized design, the small number of participants,
and the short observational period. The low number of
infliximab-treated RA patients at the study center also
prevented representation of these patients in the RP group.

However, reporting of the use of biosimilars in clinical
practice as we have done here is important as it can provide
additional confidence in biosimilars for both clinicians and
payers. Such real-world evidence complements that
obtained from clinical trials and verifies that what is
observed in these trials also occurs during normal clinical
usage. It is anticipated that the accumulation of additional
switching data, from clinical trials and post-marketing
studies and registries [17], will lead to increased confidence
in switching from the RP to CT-P13 and widespread
adoption of this practice.
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Fig. 1 Clinical response after
four cycles of treatment in
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5 Conclusions

Switching from the RP to CT-P13 did not affect the safety
or effectiveness of treatment in patients with different
inflammatory diseases in this study. These findings support
other data that show that CT-P13 is a valid alternative to
infliximab RP in patients requiring anti-TNF therapy.
Replacing innovator biologics with more cost-effective
biosimilars will likely expand access to these effective
treatments and ensure that increased numbers of patients
can benefit.
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