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ABSTRACT

Introduction: The purpose of this review is to highlight the role of biosimilars in early treatment in IBD
and introduce ways to facilitate a patient-centric switching process through multidisciplinary approach.
Areas covered: We summarize existing scientific literature related to the role of biosimilars in inflam-
matory bowel disease in terms of early treatment and cost-saving and implementing switching process.
Expert opinion: Use of anti-TNF biosimilars in patients has the potential for large drug-acquisition cost-
saving, which can be reinvested into early treatment. Managed switched programs for adalimumab can

add further benefits in the future.

1. Introduction

Crohn'’s disease and ulcerative colitis are the two main clinico-
pathological subtypes of inflammatory bowel diseases (IBDs),
which are chronic, relapsing conditions with unclear etiology
that require effective early and sustained treatment to induce
and maintain remission, and prevent functional disability [1,2].
Over the past two decades, biologic therapies, beginning with
the anti-tumor necrosis factor (TNF) monoclonal antibodies,
have been instrumental in improving outcomes for patients
with IBD [3,4]. In this review, we discuss the need for early anti-
TNF therapy in patients with IBD, and optimal integration of
biosimilars into gastroenterology practice using a patient-
centric interdisciplinary approach. The content of the review is
based on the proceedings of a symposium held during the 26th
United European Gastroenterology Week in Vienna, Austria in
October 2018.

2. Expanding treatment armamentarium in IBD

The pharmacological management of IBD involves different
classes of drugs with distinct but anti-inflammatory mechan-
isms of action, including anti-TNF, anti-integrin and anti-
interleukin biologic agents (Table 1) [5]. As the number of
treatment options available for patients with IBD expands,
the IBD treatment paradigm is evolving from an approach
aimed at control of symptoms toward a strategy that aims to
prevent progressive bowel damage and subsequent disability,
which is associated with earlier use of biologics [2,5,6]. A rapid
step-up approach is used in most patients, beginning with
corticosteroids followed by traditional immunomodulators,
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such as azathioprine and methotrexate, before moving to
biologics (Figure 1) [7].

Compared with the pre-biologics era, when hospitalization
and surgery were the major cost drivers in IBD, a European
cost-of-illness study conducted after the introduction of the
anti-TNF biologics infliximab (Remicade) and adalimumab
(Humira) showed that IBD healthcare costs are now mainly
driven by medication costs, particularly by expensive biologic
therapy [10]. However, the recent expiry of infliximab and
adalimumab patents in Europe (2015 and 2018, respectively)
has opened the market to lower-cost biosimilar agents [1],
which contain equivalent versions of the active substance of
the authorized originator or reference agent [11]. Unlike gen-
eric copies of small-molecule drugs that are widely used as
alternatives to originator small molecules, the complex mole-
cular structure and cell culture production methods of biolo-
gic agents mean that they cannot be copied exactly, but they
must be similar to the reference agent in terms of quality
characteristics, biologic activity, efficacy and safety [1,11-13].

2.1. Biosimilars in IBD

Several adalimumab and infliximab biosimilars have been
approved by the European Medicines Agency (EMA) and US
Food and Drug Administration (FDA) for use in IBD, but clinical
testing of most of these agents was performed in other indica-
tions, such as rheumatoid arthritis [1]. For example, CT-P13 was
the first biosimilar to receive regulatory approval for all thera-
peutic indications of infliximab based on clinical studies in
patients with rheumatoid arthritis or ankylosing spondylitis [1].
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Article highlights

o The recent expiry of infliximab and adalimumab patents in Europe
has opened the market to lower-cost biosimilar agents, which con-
tain equivalent versions of the active substance of the authorized
originator or reference agent

e By easing the economic burden of anti-TNF biologic treatment for
IBD on healthcare systems, the availability of biosimilars is expected
to facilitate early access to anti-TNF therapy, thereby potentially
reducing the complications and functional disability associated with
IBD.

e The availability of assays for measuring drug concentrations and
ADAs of biologics and biosimilars alike facilitates the implementation
of TDM to optimize patient care when performing such a switch

¢ When possible, gain-share agreements should be arranged to dis-
tribute the cost-saving benefits from using biosimilars between key
stakeholders, and reinvestment opportunities in IBD services identi-
fied to provide incentives for IBD teams and patients to switch to
adalimumab and infliximab biosimilars

o Multidisciplinary approach is pivotal in the day-to-day care of
patients with IBD and is ideally positioned to educate and inform
patients about biosimilars, and to manage any concerns that patients
may have about switching

This process of extrapolation reduces the need for duplicative
clinical studies and expedites the developmental process [1].
Moreover, extrapolation is accepted by regulatory bodies
including the EMA and FDA when it is scientifically justified
and based on the overall evidence, including extensive physi-
cochemical and biological characterization of the biosimilar
relative to the reference product [11,14]. For example, the phy-
sicochemical and biological characteristics of the infliximab

biosimilar SB2, which in 2016 received European marketing
authorization for the full range of indications of the reference
product, were shown to be highly similar to reference infliximab
[15], and predictions of equivalent long-term clinical efficacy,
safety and immunogenicity based on these comparability exer-
cises were borne out in a randomized, double-blind phase llI
study in patients with rheumatoid arthritis [16-18]. Similar find-
ings have now also been reported for the adalimumab biosimi-
lars ABP501, BI695501, GP2017 and SB5, which have received
European marketing authorization for all indications of refer-
ence adalimumab [19].

3. Early anti-TNF therapy

Crohn'’s disease progresses from a preclinical phase with sub-
clinical inflammation to early-stage disease with inflammation
and no complications (fistula, abscess or stricture) to late-stage
disease with bowel damage and impairment of gastrointest-
inal function (Figure 2) [20,21]. Ideally, diagnosis of compli-
cated disease should be made at an early-stage and followed
by early and sustained immunosuppressive treatment to con-
trol inflammation and prevent irreversible  bowel
damage [2,20].

3.1. Early treatment with anti-TNF agents

Studies in patients with Crohn’s disease indicate that anti-TNF
agents have greater efficacy in earlier Crohn’s disease than
more established disease [22-27]. For example, corticosteroid-

Table 1. Biologics and biosimilars approved in Europe or the United States for the treatment of patients with IBD (correct as of January 2019) [1,5,8,9,11].

Biologic INN (brand name) Biosimilar code name (brand name)

Mechanism of action IBD indication Formulation

Adalimumab (Humira) ABP501 (Amgevita/Amjevita/Solymbic)
BI695501 (Cyltezo)

FKB327 (Hulio)

GP2017 (Halimatoz/Hefiya/Hyrimoz)
SB5 (Imraldi)

CT-P13 (Inflectra/Remsima)
PF-06438179/GP111 (Zessly/Ixifi)

SB2 (Flixabi/Renflexis)

Infliximab (Remicade)

Anti-TNF CD/uC SC

Anti-TNF CD/uC [\

CD, Crohn'’s disease; IBD, inflammatory bowel disease; IL, interleukin; INN, International Nonproprietary Name; IV, intravenous; SC, subcutaneous; TNF, tumor necrosis

factor; UC, ulcerative colitis

Severe Refractory
Surgery
Biologics
Moderate
Topical corticosteroids Mild Responsive

Antibiotics
Aminosalicylates (5-ASA)

Disease Treatment
severity response

Figure 1. Step-up treatment choices for inflammatory bowel disease based on disease severity, patient responsiveness and drug toxicity [7].
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Figure 2. Progression of digestive disease damage and inflammation in a theoretical patient with Crohn’s disease [20].

CDAI, Crohn's disease activity index; CDEIS, Crohn’s disease endoscopic index of severity; CRP, C-reactive protein

free remission rates of up to 40-50% were achieved at 48 to
50 weeks in immunomodulatory- and biologic-naive patients
treated with infliximab in the SONIC study (median disease
duration 2.3 years) [22,28], or adalimumab in the CALM study
(mean disease duration 1 year) [23], compared with corticos-
teroid-free remission of 20-29% with adalimumab and inflix-
imab in the CHARM and ACCENT | populations, respectively
(median disease duration of approximately 8 years) [24,26].
The availability of relatively low-cost anti-TNF biosimilars may
facilitate earlier use of anti-TNF agents in IBD patients, and
more of a top-down treatment approach [29], involving early
anti-TNF therapy alone or in combination with traditional
immunomodulators [25,30].

3.2. Diagnostic delays

A definition of early Crohn’s disease as disease duration
<18 months after diagnosis and without previous exposure to
immunomodaulators or biologic therapies has been proposed
[31]. However, studies show that complications are already pre-
sent in 20-40% of Crohn's disease patients at time of diagnosis,
reflecting a diagnostic delay [32,33]. This is a common issue in IBD,
with more than 20% of patients in the pan-European IMPACT
survey reporting that they experienced symptoms for more than
5 years before seeing a gastroenterologist [34].

Delayed diagnosis is a particular problem in Crohn’s disease
because symptoms may initially be non-specific and overlap with
those of irritable bowel syndrome. In patients with Crohn’s dis-
ease, a long diagnostic delay was associated with a complicated
disease course and more surgeries [35], and also missed the
therapeutic window to intervene with anti-TNF agents before
complications occurred [36]. Early referral and close collaboration
between GPs and gastroenterologists play a key role in improv-
ing early diagnosis, and a Red Flags index has been developed to
detect signs and symptoms suggestive of Crohn’s disease that
should prompt referral to a gastroenterologist for further evalua-
tion and appropriate therapy [37].

4. Patient-centric pre-switch scenarios in daily
clinical practice

Patients are often unfamiliar with biosimilar medicines, and
express concerns about the safety and efficacy of treatment
when asked to switch to a biosimilar from a reference biologic;
it is therefore important to provide them with evidence-based
information to support such a switch [1,38]. Therapeutic drug
monitoring (TDM), immunogenicity and real-world switching
data for biosimilars of infliximab in IBD patients are becoming
increasingly available, and can be used to help to reassure
patients of the safety and efficacy of biosimilars when switch-
ing from a reference biologic [1,39].

4.1. Therapeutic drug monitoring and immunogenicity

TDM is a cost-effective tool that allows the dose of a biologic
agent to be adjusted on the basis of serum drug and anti-drug
antibody (ADA) concentrations in order to establish and main-
tain response [39,40]. Several enzyme-linked immunosorbent
assay (ELISA) methods are available to allow for easy and
efficient quantification of infliximab serum levels and adjust-
ment of dose during TDM [41]. Studies have shown that
commercially available assays used in patients receiving refer-
ence infliximab can also be used with confidence to monitor
drug levels in patients treated with the infliximab biosimilars
CT-P13 or SB2 [41-44]. Assays such as the Promonitor-ANTI-IFX
kit can also be used to monitor ADAs in patients receiving
reference infliximab, CT-P13 or SB2 [42]. Comparable cross-
reactivity between these drugs was demonstrated in patients
with IBD, the clinical implication being that switching is not
likely to result in any new immunogenic reactions [42,45,46].

4.2. Real-world data

Real-world data showing that a switch from reference infliximab
to CT-P13 (the first infliximab biosimilar to be granted European
marketing authorization) is effective and safe in patients with
IBD are accumulating from various European countries [47-52].
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The first results from prospective observational studies in IBD
patients switched from reference infliximab to the more recently
introduced infliximab biosimilar SB2, demonstrating no loss of
efficacy or increase in immunogenicity over a period of 6 months
after the switch, have also been reported [53,54].

5. Implementing gain share models in the UK

The primary motivation for using anti-TNF biosimilars in
patients with IBD is the potential for large drug-acquisition
cost savings, which can be reinvested into other aspects of
patient care [51]. For maximal cost savings to be achieved, IBD
patients already receiving maintenance therapy with reference
adalimumab or infliximab should be switched to a biosimilar
in a carefully managed environment, with shared informed
decision-making between patients and healthcare providers
[38,51,55].

In the UK, University Hospital Southampton (UHS) and the
Royal Free Hospital (RFH) used managed switching programs to
support IBD patients through a switch from reference infliximab
(Remicade) to biosimilar infliximab CT-P13 (Inflectra at UHS and
Remsima at RFH) [51,55]. The programs, which included risk-
management plans with robust pharmacovigilance and drug
traceability (brand name-only prescribing) procedures, were
developed by UHS and designed with input from all key stake-
holders, including patients, IBD nurses, gastroenterologists and
pharmacists. Patient panels (small groups of highly engaged
patients) played a central role in the development of the
switching programs. After discussions with the IBD team,
these patients developed an understanding of the science,
regulatory processes and evidence behind biosimilars, and
recognized the opportunity to secure investment in the IBD
service caring for them, so they supported the switch from
reference to biosimilar infliximab [51].

The extent of cost savings achieved with biosimilars in IBD
depends not only on local pricing and procurement policies, but
also on the willingness of healthcare providers and patients to
start or switch to biosimilar [29]. UHS and the RFH used gain-share
agreements, whereby costs savings associated with more efficient
use of high-cost drugs were distributed between stakeholders [56]
to fund their managed switching programs and to reinvest
a proportion of the savings associated with the use of biosimilar
infliximab into improving IBD services [51,55]. Such gain-share
agreements provide direct incentive for healthcare providers or
patients to make the switch to a biosimilar [51]. At UHS, the patient
panel specified that they would like to see expansion of the
specialist nursing team and improved dietician support, both of
which were included in the gain-share agreement [51].

5.1. Clinical findings

More than 190 patients at the RFH are now receiving biosimi-
lar infliximab, and 143 patients at UHS were switched to
biosimilar infliximab. The increased monitoring and IBD spe-
cialist-nursing support patients received during the UHS
switching program may have contributed to a significant
improvement in the IBD Control Patient-Reported Outcome
Measures (PROM) score observed after the switch [51]. There
were no changes in adverse effects, immunogenicity or inflix-
imab trough levels after the switch [51]. There was also no
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Figure 3. Survival curve showing drug persistence in relation to reference
infliximab in all patients treated with reference infliximab (from April 2014 to
March 2015), and in relation to biosimilar infliximab CT-P13 in patients switched
from reference infliximab (between April 2014 and March 2015) at University
Hospital Southampton [51].

statistically significant difference in drug persistence between
the cohort of UHS patients who switched to biosimilar inflix-
imab versus the cohort of all IBD patients treated with refer-
ence infliximab in the year before the switch (Figure 3) [51].

Interestingly, patients at UHS had the option to switch back to
reference infliximab, and two patients requested to switch back:
one patient with non-specific flu-like symptoms, which may have
been a nocebo effect, and one patient with abnormal liver
enzymes, which was likely not related to the switch [51]. When
a nocebo response, such as perceived side effects or lack of
efficacy, occurs in response to active therapy it can have
a negative impact on treatment adherence and outcomes [13].
At baseline before the switch and after every CT-P13 infusion, UHS
patients were given a simple questionnaire asking if they had any
side effects since their last infusion, which was important in terms
of managing any possible nocebo effects. At the RFH, only five
patients reported that they felt their symptoms were worse after
the switch, but after checking trough infliximab and antibody
levels, no intervention was required and the symptoms eventually
subsided.

5.2. Economic benefits

The UHS and UFH switching programs have delivered sub-
stantial savings to the local health economy: approximately
£2.1 million of savings over 3 years at UHS (Figure 4), and
£500,000 over 12 months at the RFH. These savings have
contributed to development of IBD services in both hospi-
tals, funding additional nursing, pharmacy, dietician and
clerical support. Net of the investment in the IBD services,
savings were shared between the hospitals and their clinical
commissioning groups.

5.3. Connecting with patients: the importance of IBD
nurses

Nurses are pivotal in the day-to-day care of patients with
IBD and are ideally positioned to educate and inform
patients about biosimilars, and to manage any concerns
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Total savings at March 2018: £2. 1million
(gastroenterology infliximab only)
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Figure 4. Cumulative drug acquisition costs before and after a switch from reference infliximab (Remicade) to biosimilar infliximab CT-P13 (started in April 2015) at

University Hospital Southampton (Dr F Cummings personal communication).

that patients may have about switching [55,57]. As a trusted
source of information for patients, nurses were integral to
patient acceptance of the switch to biosimilar infliximab
during the UHS and RFH switching programs. Before the
switch at UHS, patients were given an information sheet on
biosimilars while receiving their reference infliximab
(Remicade) infusion and offered the opportunity to discuss
this with their nurse practitioner [51]. At their next infusion,
141 of 143 patients agreed to switch to biosimilar inflixi-
mab. The remaining two patients needed more time to
think about it and made the switch at the following infu-
sion. Before the switch at the RFH, patients received an
information leaflet containing frequently asked questions
developed by nurses with help from the patient panel.
Patients were advised when the switch would happen and
to contact an IBD clinical nurse specialist if they had any
concerns (consent was implied if there was no contact).
Overall, no patient at either service refused to switch,
which is testament to the effectiveness of nurse-led educa-
tion to aid patients’ understanding of biosimilars and the
reasons for a switch to a biosimilar.

5.4. Looking ahead

As biosimilars of adalimumb enter the market, switching
programs will also need to be developed for patients cur-
rently receiving reference adalimumab (Humira, >540
patients in total at UHS and the RFH). Information given
to patients before a switch to biosimilar adalimumab will
need to account for the fact that the adalimumab switch
will be much more visible than the infliximab switch (home-
based subcutaneous administration versus clinic-based
intravenous infusion). This may lead to different patient
concerns and the need for reassurance that adequate train-
ing and support will be provided to facilitate the switch to
biosimilars from reference adalimumab. With input from
panels of patients currently receiving reference adalimumab
as part of their care, nurses should be at the forefront of all
adalimumab switch plans and pathways.

6. Conclusions

Early diagnosis of Crohn's disease and use of anti-TNF therapy
before the onset of complications leads to better outcomes. By
easing the economic burden of anti-TNF biologic treatment for
IBD on healthcare systems, the availability of adalimumab and
infliximab biosimilars is expected to facilitate early access to anti-
TNF therapy, thereby potentially reducing the complications and
functional disability associated with IBD. For maximal cost sav-
ings to be achieved with these drugs, biologic-naive patients
should begin therapy with a biosimilar, and patients already
receiving reference biologics should be switched to a biosimilar.
The availability of assays for measuring drug concentrations and
ADA:s of biologics and biosimilars alike facilitates the implemen-
tation of TDM to optimize patient care when performing such
a switch. When possible, gain-share agreements should be
arranged to distribute the cost-saving benefits from using biosi-
milars between key stakeholders, and reinvestment opportu-
nities in IBD services identified to provide incentives for IBD
teams and patients to switch to adalimumab and infliximab
biosimilars. Education and effective communication between
IBD nurses and patients as part of managed switching programs
are essential to ensure that patients have confidence in biosimilar
agents, and realistic expectations of therapy, thereby avoiding
nocebo effects and facilitating long-term adherence to the
biosimilar.

7. Expert opinion

Anti-TNF biosimilar agents that have been approved by the
EMA and FDA for use in IBD are safe and effective treatment
options that are cost effective, and an extremely important
part of the future of IBD treatment. Routinely starting biologic-
naive patients on treatment with an anti-TNF biosimilar, rather
than a reference product, and switching patients from
a reference anti-TNF agent to a biosimilar, has the potential
to improve quality of care as gastroenterology departments
capitalize on substantial drug acquisition cost savings to fund
earlier access to biologic treatment for more patients, and
improve IBD clinic resources and services.
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Now, as biosimilars of adalimumab are beginning to enter
the market, we have a lot more experience with biosimilars in
general. Increasing real-world data regarding infliximab biosi-
milars in IBD is leading to better acceptance of biosimilar
agents in this field. However, many patients with IBD who
are doing well on reference adalimumab may have concerns
about switching to biosimilar therapy and large-scale switch-
ing to adalimumab may be a major challenge. Before starting
an adalimumab biosimilar switch program, it is important that
gastroenterology services ensure that they have the capacity
to properly manage the switch and support patients.
Establishing nurse-led education and structured communica-
tion strategies before the switch will be key to dispelling any
pre-existing negative perceptions patients may have about
a cost-driven switch from reference adalimumab to
a biosimilar. Ensuring patients have a good understanding of
what biosimilars are, confidence in their treatment plan and
managing expectations of adverse events or loss of response
will also help to reassure patients, avoid nocebo effects and
boost long-term adherence rates. Putting robust risk-
management programs in place to collect and audit data on
fecal calprotectin, drug levels, drug antibody levels, adverse
events, loss of response and any other changes that occur
after switching will help to build further confidence in anti-
TNF biosimilars among physicians. Efficient patient monitoring
and pharmacovigilance will depend on effective traceability
involving batch documentation and brand-name prescribing
to reduce the risk of inadvertent interchangeability of biosimi-
lar and reference products. There are obviously significant
costs associated with managed switch and risk-management
programs, but these can be offset by the drug acquisition cost
savings generated by the switch to the biosimilar.

The extent of the cost savings realized with anti-TNF
biosimilars for the treatment of IBD ultimately depends on
the willingness of healthcare professionals (HCPs) to start
biologic-naive patients on biosimilars and support managed
switch programs. To successfully convey the concept of
biosimilars to their patients and aid the transition to biosi-
milars, all members of the healthcare team must be edu-
cated about biosimilars and deliver the same message so as
not to confuse patients. It is therefore important to ensure
that there is effective communication within the team
before a switch to biosimilars. It is important that patients
understand that the same adverse events may occur with
a biosimilar as for the reference product, but based on
experience with the reference product can be effectively
taken care of. For example, an infusion reaction with
a biosimilar is treated the same way as that of an infusion
reaction that occurs during infusion of a reference product.
Patients can be reassured that this adverse event is
expected in a proportion of patients, whether or not they
receive a reference product or a biosimilar. This is also the
case for loss of response in relation to the natural history of
long-term treatment with anti-TNF monoclonal antibodies.
Confidence in biosimilars among HCPs caring for patients
with IBD will grow as long as real-world evidence from
patient registries and data from prospective observational
studies and pharmacovigilance programs in patients with

IBD continue to support the efficacy and safety of biosimi-
lars, and show that switching long-term IBD patients from
a reference product to a biosimilar is a safe option without
increased immunogenicity. Additional controlled clinical stu-
dies of biosimilars performed specifically in patients with IBD
would help to boost HCP confidence in biosimilars for the
treatment of IBD. In the future, cost-effectiveness from bio-
similar use can be translated into early, aggressive biologic
treatment in patients who might not have been able to
receive care in the past. As a result, irreversible, structural
changes can be prevented from inflammatory bowel disease,
which will lead to a better quality of life and further reduced
healthcare cost.
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