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Abstract

The term Inflammatory Bowel Disease (IBD) is used to identify several entities, the two most important of
which are Idiopathic Ulcerative Colitis (IUC) and Crohn’s Disease (EC). Both are multifactorial in origin, are
chronic and recurrent, are characterized by inflammation, have varying degrees of severity, and potentially
involve other organs.
In the last decade there has been renewed interest in these entities due to growing incidence and to the
development of drugs called biologicals. For the first time, these drugs have changed the natural history of
these diseases. They are produced or derived from living organisms and represent the fastest growing sector
in the global pharmaceutical industry. Due to commercial interest, products similar but not identical to the
original products have been developed and submitted to regulatory authorities.
The European Medicines Agency has approved the first biosimilar for infliximab for all indications for which
it has been approved. These include moderate to severe ulcerative colitis (UC) at all ages, moderate to
severe Crohn’s disease (CD) at all ages, fistulizing Crohn’s disease, Psoriasic arthritis, Psoriasis, Ankylosing
Spondylitis, and Rheumatoid Arthritis.
In this review, we define what these products are, as well as some concepts coined for their usage including extrapolation, substitution and interchangeability. We also make a historical review of their development,
current indications, the positions of various scientific associations with respect to them, and - most importantly
- provide real-life data regarding their effectiveness, safety and costs in countries where they have been used.
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Biological medicines, produced or derived from living organisms, represent the fastest growing sector in the global pharmaceutical industry. In 2007, global pharmaceutical industry
sales of biologicals was around 100 billion dollars, but in just
10 years since, in 2017 sales of these products are estimated
to be 20% of the total global pharmaceutical market, and by
2020 they will amount to 250 billion dollars. (2) In 2008,
globally two of the top ten medicines sold were biologicals, but by 2016 seven of the top ten were biologicals. The

number of biologicals approved by the US Food and Drug
Administration (FDA) has risen 33% to 60% every year
while the United States consumes 50% of world sales. (3)
In 2012, eight of the ten drugs not included in the
Colombian health benefit plan that cost the Colombian
government the most from repayments were of biological
origin. In 2013, biologicals accounted for approximately
36% (USD $ 1.25 billion) of the total Colombian pharmaceutical market. (4)
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Due to commercial interest, biosimilar products have
been developed and submitted to the regulatory authorities.
Biosimilars are not identical to the originator biological products because these are large, complex molecular structures
and the variability inherent in both manufacturing process
and in the very nature of a biological makes it impossible to
create an identical molecule. Among other contributing causes are expiration of patents of the first biological pioneers,
the global financial crisis which has resulted in significant
reductions in sustainable health expenses, and the estimated
cost of this type of medicine which is between USD $50,000
and $ 250,000 per patient per year. This is why IMS Health
calculates that by 2020 biosimilar sales will be between USD
$10 billion and USD $25 billion. (5)
The difference in the cost of producing a generic (which is
calculated to be between 1 and 4 million dollars) with that
of a biological that manages to become commercial (only
10% achieve commercial viability) is around two billion
dollars. Biosimilars cost between 100 and 250 million
dollars to produce and take seven to eight years before they
can be sold commercially, but it is estimated that their profitability is very high. Remicade® earned USD $9.2 billion
globally for all indications while Humira® earned 13 billion
dollars in 2014. (6) This is true for the first biosimilars that
are competing with biological originator s because, since
price is really their only commercial argument, every time
a new one enters the market, the milligram-to-milligram
value of the originator and its descendants must fall in
order to remain competitive. Consequently, profits fall for
both producers and wholesalers to the point that the investment is no longer be profitable.
In 2005 the European Medicines Agency (EMA) defined
biological, biologically similar and bioequivalent to standardize the basic characteristics of biological drugs. (7)
• Biologicals are medicines whose active principle is a biological substance such as recombinant DNA, an attenuated virus, blood and plasma derivatives, and monoclonal antibodies produced or extracted from a physical
and chemically characterized biological source.
• New generation biologicals are state-of-the-art agents
whose therapeutic targets or biological targets are the
same as the reference product but which are elaborated
differently and individually as new products and separately undergo conventional efficacy and safety tests. (8)
• Biosimilars are medicines developed by another laboratory which maintain that the new agent is similar to
the originator biological product or reference biological medicine which had been approved by regulatory
agencies and marketed. A biosimilar contains the same
active component, is designed to be used against the
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same disease, and uses the same route of administration
at the same doses as the reference medicine.
In 2005, EMA coined the term “biosimilars” and designed
regulations for these drugs. To date, it has approved sixteen biosimilars. (9) The first approved anywhere in the
world was a biosimilar of somatropin (recombinant human
growth hormone) which was authorized for sale by the
EMA in April 2006. (10)
The day “everything changed” with respect to inflammatory bowel disease (IBD) was September 13, 2013
when the EMA took the final step in the approval of the
first infliximab (IFX) biosimilar. CT-P13 (Inflectra®/
Remsima® Celltrion Healthcare , Korea) was approved for
all indications for which IFX had already been approved
including moderate to severe ulcerative colitis (UC) at all
ages, moderate to severe Crohn’s Disease (CD) at all ages,
fistulizing CD, psoriatic arthritis, psoriasis, ankylosing
spondylitis and rheumatoid arthritis. ( 1)
European approval for these indications was based on
recognition that the primary mechanism of action of IFX
is the same in all of these entities and that the information
provided by non-clinical comprehensive studies showed that
the main physicochemical characteristics and biological activity of CT -P13 and reference drug were comparable. (11)
EMA approval was based on only two studies: the
PLANETAS study of ankylosing spondylitis and the
PLANETRA study of rheumatoid arthritis. (12) PLANETAS
was a Phase I study that included 250 patients with AS. It
demonstrated bioequivalence between CT-P13 and IFX in
terms of pharmacokinetics. The clinical response at weeks 14
was 63% for CT-P13 and 65% for Remicade®. At 30 weeks clinical responses were 71% for CT-P13 and 72% for Remicade®.
Antibodies to infliximab (Active Pharmaceutical Ingredient)
were present in 9% of patients treated with CT-P13 at 14
weeks and in 27% of these patients at 30 weeks. For patients
treated with Remicade®, antibodies were present in 11% and
23% of at weeks 14 and 30, respectively. Reactions to infusions
at week 30 affected 65% of the CT-P13 group and 64% of the
Remicade® group. These factors all maintained equivalency
until week 54. (13)
PLANETRA was phase III study of 606 patients with
rheumatoid arthritis who were grouped randomly to
receive 3 mg/kg of CT-P13 (302 patients) or IFX (304
patients) at weeks 0, 2, and 6. After week six the same dosages of the same drugs were administered with the addition
of methotrexate every eight weeks. The primary objective
was to evaluate therapeutic equivalence with a 95% confidence interval (CI). (14)
After this approval, the economic impact was immediate:
the revenues of MSD, which markets Remicade® in Europe,
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fell from US $ 2.3 billion in 2014 to US $ 1.8 billion in 2015
following introduction of the biosimilar into the market. (6)
In May 2016, SB2 (Flixabi®, Samsung Bioepsis, South
Korea) became the second IFX biosimilar authorized by
EMA. It was approved for sale in Europe for treatment of
moderate to severe UC, CD, PA, AS, and RA. The approval
was based on clinical data from both a randomized phase I
pharmacokinetic study that compared SB2 and Remicade®
in 159 healthy individuals and a double-blind, multinational, randomized, parallel group phase III study that compared SB2 to the reference IFX in 584 patients with moderate
to severe AR despite therapy with methotrexate. (10)
On February 9, 2016, the FDA’s Arthritis Advisory
Committee met to study approval of CT-P13 in the United
States. The decision of this committee followed exactly
the same guidelines that led the EMA to approve CT-P13
in Europe. The results of the studies were extrapolated to
include all of indications for which the IFX is used, and
the use of CT-P13 was authorized en bloc for all of these
indications rather than individually authorizing use indication by indication. A clinical study was never presented for
ulcerative colitis or Crohn’s Disease as support for approval
of the biosimilar’s use to treat these indications. On April
5, 2016, the FDA approved CT-P13 for treatment of all
indications for IFX (Remicade®). The decision was based
on the same studies used by the EMA which demonstrated biosimilarity to the originator compound through the
use of comparisons of structure, function, animal toxicity,
human pharmacokinetics and pharmacodynamics, clinical
efficacy, safety and immunogenicity with a calculation of a
90% CI. The recommendation of the committee was accepted. On July 12, 2016, the FDA’s arthritis advisory committee recommended that ABP 501, the adalimumab biosimilar (ADA) (Humira®) from Amgen (Thousand Oaks,
California, United States), be licensed for use. Based on
extrapolation of a phase III clinical study of AR and a Phase
III clinical study of plaque psoriasis, the licensing recommendation extended to all indications for which Humira®
is currently prescribed. (12). Currently, more than 20 IFX
and ADA biosimilars are being developed.
Although a clinician would consider that biosimilarity
should be determined more as a function of efficacy and
safety, for the FDA and the EMA, it is more important to
demonstrate analytical similarity between the proposed
product and the reference product that it is to independently
establish the characteristics listed above. Even in our midst,
this became a reality when President Juan Manuel Santos
Calderón approved decree number 1782 of 2014 of the
Ministry of Health and Social Protection on September 18,
2014. (15 The decree authorizes the use of biosimilars in
our country through the abbreviated route of comparability.

(4) Prior to signing the decree, Santos had received political
pressures from the US government in a contrary direction
(see the letter from Vice President Biden, Annex 1).
All of the above is very topical and controversial due to
the therapeutic and economic implications that are involved. This is especially so since, according to the evidence
provided and duly approved, these medications are no less
effective or less safe than the originator s, therefore, the
main argument and support for allowing them to be sold
is cost savings.
DEFINITIONS
A biotechnological drug, or biological, is defined as a
pharmaceutical agent whose active principle is a biological
substance such as recombinant DNA, an attenuated virus,
blood or plasma derivatives, and monoclonal antibodies
that are produced or extracted from a biological source
(e.g. proteins derived from DNA). They are physically and
chemically characterized by processes of hybridization and
recombination that require living organisms for their production, and their aim is to act on the immune system. (16)
In an inflammatory process, various cell groups and mediators of inflammation which are susceptible to therapeutic
action are involved. These are called therapeutic targets
(biological targets).
Inhibition of tumor necrosis factor alpha (TNF-α) has
been shown to be effective for controlling moderate to
severe inflammation in CD and UC, as well as in other
immune inflammatory disorders such as AS, psoriasis and
AR. This has caused a revolution in the management of IBD
patients and patients with fistulizing damage due to CD.
Before the advent of this class of drugs two decades ago,
but after the Targan et al. study, (17) there was no effective
therapy for treating these patients. (18) Steroids induce
remission, but are not indicated for the maintenance phase
while immunomodulators act to prevent relapse, but not
during outbreaks. The advantage of biologicals is that they
are as effective for inducing remission as they are for maintenance but do not have the deleterious effects of steroids.
Anti-TNF-α therapy has had great achievements: for the
first time sustained deep remission defined as clinical remission, free of steroids, with negative biomarkers and no mucosal scarring is being achieved in cases of moderate to severe
IBD. This translates into prevention of structural damage and
reduction of hospitalization time and need for surgery and
ultimately results in lower morbidity and mortality rates and
improvement in patient quality of life. (18-20)
At present, three types of inhibitors or antagonists of TNF-α
are available in Colombia: specific monoclonal antibodies
including IFX, ADA and golimumab for ulcerative colitis; a

The Role of Biosimilars in Inflammatory Bowel Disease: A Reality in our Country 313

biosimilar for IFX, CT-P13; and Remsima® (Celltrion, South
Korea) for clinical use in the treatment of IBD. Biosimilars
have been developed for ADA by Amgen (United States) but
have not yet been authorized in our country.
Development of biosimilars is complex and expensive. For
one to come to market, three conditions must be met: (9)
1. A pharmaceutical company must find a biological that
is interesting from the economic point of view and
whose patent is about to expire.
2. The company must undertakes the whole development
process including the risks and costs of producing a
biosimilar.
3. A regulatory agency must approve the biosimilar.
There are different positions among the regulatory agencies
to the point that they do not even have a consensus on how
these drugs should be called. The FDA initially called them
follow-on protein products although most recently the FDA
calls them biosimilars. Health Canada calls them subsequent
entry biologicals, and the EMA calls them biosimilars.
In Colombia, the term biosimilar is best known and for
this reason is used in this article. Biocomparable is used in
Mexico, the country with the largest number of Spanishspeaking people in the world.
The problem with these definitions is the term “similar”.
Before arriving at this concept, a drug must undergo multiple in-vitro studies for tolerability, purity, safety, bioequivalence, effectiveness and pharmacokinetics and in vivo tests

including randomized double-blind controlled trials with
adequate power. After all of this, the term biosimilar was
coined. (16) Nevertheless, for marketing purposes, laboratories must demonstrate that their product is similar to the
reference medicine in terms of physicochemical characteristics, adverse events and clinical efficacy. (21)
Biosimilars are not considered to be generic copies of
innovative products, since traditional generics are considered to be therapeutically and structurally identical to the
originator chemical formula with the implication that the
active substance is identical to the reference medicine. Most
synthetic drugs have a low molecular weight of only a few
hundred Daltons (Da). Acetylsalicylic acid has 180 Da with
21 atoms, and omeprazole has 345 Da with 17 carbon atoms.
This is not the case for biosimilars since the active principle of a biological is a complex three-dimensional structure
with great molecular weight. IFX has 149,000 Da and ADA
has 150,000 Da, both have more than 20,000 atoms. Their
heterogeneity, dependence on production in cell cultures
and highly sophisticated manufacturing processes such as
posttranslational modifications through glycosylation, phosphorylation, deamidation, oxygenation and PEGylation
make them completely different from single, slightly complex, low-weight molecules and make their production
completely different from traditional manufacturing techniques. In addition, they have the ability to induce immune
responses (Figure 1). Although the global structure of each
biological is known, the process of its manufacture remains

Figure 1. Comparison of a biological monoclonal antibody and an acetylsalicylic acid molecule. Taken from: Kozlowski S, Woodcock J, Midthun K,
et al. Developing the nation’s biosimilar program. N Engl J Med. 2011; 365 (5): 385-8
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unknown since this is part of the intellectual property of the
developer. For this reason, current analytical methods cannot characterize these complex molecules with guarantees
sufficient for confirming structural bioequivalence with the
reference molecules. (22-24) Consequently, clinical equivalence can only be proven in clinical studies.
When the CT-P13 was compared physicochemically to
the originator , their protein structures were found to be
identical with the exception of a C-terminal glycine. Higher
order structural measurement such as monomeric purity
are similar. Comparability of biological activity of the two
products was demonstrated through in vitro neutralization
of TNF in a similar manner. (12)
Studies were performed on healthy volunteers who,
according to the FDA, are considered to be the most sensitive for finding differences between biosimilars and reference products. A double-blind 3-arm study of in parallel
groups was designed to determine the pharmacokinetic
properties of CT-P13 and two IFX formulations, European
Remicade® and American Remicade®, after a single infusion
of 5 mg/k. The CT-P13 group included 70 healthy subjects, the European Remicade® group included 71 subjects,
and the American Remicade® group included 70 subjects.
Serum pharmacokinetic levels were measured at before the
infusion, immediately after it and at various times until day
57 after infusion. The three formulations were essentially
equivalent in terms of maximum concentration (Cmax) of
IFX and area under the time curve of serum concentrations.
There were no differences in adverse events among the 211
patients evaluated. (25) The position of Health Canada is
even more rigorous than that of the FDA, since its policies
use supremely pointed and delicate terms such as interchangeability, extrapolation and substitution. Canadian
guidelines only considered an agent to be a biosimilar
when an approved originator biological already exists. This
is also required by the FDA. These guidelines specify the
following: (26)
• A biosimilar can be considered “similar” to the originator after having undergone and passed all “biosimilarity”
tests including those for similar biochemical structures,
similar pharmacokinetic and pharmacodynamic properties and verification of similarity in clinical studies.
• Biosimilars, although they are biological, are not generic biologicals and their authorization does not declare
that they are pharmacologically and therapeutically
equivalent to the reference biologicals.
• A biosimilar should be considered a new biological and
should be regulated as such. A biosimilar should not be
shielded by the reference biological or extrapolated to
include other indications. Nevertheless, Health Canada
authorized extrapolation of CT-P13 for all indications

for which the originator was approved on October 10,
2016. (27)
• A biosimilar should not be identified as interchangeable with a biological originator by health professionals.
• A biosimilar may not be used as a substitute for a biological originator by a site that dispenses these medicines.
According to a Dutch study, biologicals are responsible
for 64% of the total cost of managing CD and 31% of the
total cost of managing ulcerative colitis. It is estimated that
per milligram cost of biosimilars is between 25% and 40%
less than the cost of biologicals. (9) All of this has sparked
debate on issues such as safety and concern about bioequivalence regarding the potential for immunogenicity and
adverse immunological events.
Three terms in the context the debate about biosimilars
are important to understand: extrapolation, substitution
and interchangeability. (28)
Extrapolation
Extrapolation refers to regulatory agency authorization of a
biosimilar that has been approved for treatment of one condition to be used to treat another condition for which it has
not been clinically studied. This is precisely what happened
with CT-P13. There were extensive in vitro comparative studies, but no clinical studies for treatment of IBD and only
two head-to-head comparison in patients with RA and AS.
Under the premise that a “great similarity” of studies predicts
“highly similar” clinical outcomes (extrapolation), various
regulatory agencies including the EMA, FDA, Health Canada
and the Colombian agency INVIMA (Instituto Nacional de
Vigilancia de Medicamentos y Alimentos - National Institute
for Drug and Food Surveillance have all authorized CT-P13
for all other indications authorized for the originator biological, Remicade®.
The main argument for accepting extrapolation is that
a high degree of analytical “similarity” is the most robust
scientific basis for comparing biologicals from independent
sources. (9) A more detailed analysis of the two keys studies
is helpful. The phase 3 PLANETRA noninferiority study
compared CT -P13 and Remicade® in 606 patients with
RA. The 95% CI for the therapeutic difference between
both molecules for the primary objective was -6% to 10%.
This falls within the selected equivalence margin of +/15%. The study reported a difference of 2% in effectiveness
between CT -P13 and the originator with similar levels of
immunogenicity. It should be noted that the patients in this
study also received methotrexate which acts as an immunomodulator to prevent or delay formation of anti-infliximab (ATI) antibodies. It therefore prevents differences in
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immunogenicity between the two drugs being tested from
being appreciated early or easily. In addition, the least sensitive disease was chosen as a clinical model for detecting
potential differences in efficacy between the biosimilar and
the originator . However, under other circumstances these
differences might have become evident. In other words, the
effectiveness in similarity demonstrated by CT-P13 and
Remicade® for RA does not exclude the possibility of clinically significant differences in effectiveness when they are
applied in a much more sensitive model such as IBD. (29)
Health Canada initially authorized CT-P13 for use in AS
and plaque psoriasis using the extrapolation criterion but not
authorize its use for treatment of IBD. This has recently been
modified, and CT-P13 is now approved for all indications for
which Remicade® is approved for treatment of IBD. (27)
The phase I PLANETAS study of 250 patients with
AD demonstrated bioequivalence between CT-P13 and
Remicade® in terms of pharmacokinetics. This methodology cannot be acceptable to regulatory agencies for evaluation of an innovative molecule. Therefore, the concept
of real equivalence is questionable. (26)
Further investigation is required because efficacy and
safety data were extracted from clinical studies of patients
with RA, but the mechanism of action of these drugs in relation to RA is basically the neutralization of TNF. However,
in relation to IBD these drugs probably act by decreasing
the production of cytokines that induce apoptosis of activated monocytes and lymphocytes, (28) promote M2
macrophages and therefore mucosal healing, and result in
complementary cell-mediation cytotoxicity. (30) In addition, the clearance rate of IFX is 40% higher in patients with
IBD than with AS.
Substitution
Automatic substitution is when one medication is automatically replaced by another medication at the pharmacy
without consulting the prescribing doctor.
Interchangeability
According to the FDA, a biosimilar drug can be designated as
interchangeable if it is expected to produce the same clinical
result as the reference product in a given patient and if repeated alternation between the biosimilar drug and the reference
product does not pose safety or efficacy risks. (21, 31, 32)
The EMA does not express recommendations on interchangeability, and substitution guidelines are at the discretion of each European Union (EU) member state. (31-33)
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Exchange for medical reasons is defined as the exchange
of one drug for another for clinical reasons related to a
patient who responds inadequately to treatment or who
presents an intolerable adverse event.
Exchange for non-medical reasons is defined as exchange
of one drug for another for a patient receiving appropriate
and well tolerated treatment. This situation occurs due to
administrative or cost reasons.
The problem of understanding immunological responses
in the context of multiple exchanges arises because understanding the response of a given biological medicine is
already complicated and not completely understandable. In
addition, immunogenic reactions may not be detected until
after administration, so it can be difficult to understand and
track potential immunogenic reactions after making multiple changes. (33-36)
EMA is supremely strict in the pharmacovigilance of biosimilars since it requires a detailed risk management plan.
This plan is considered to be even more important if extrapolation is accepted. (9)
An article and commentary on that article have looked
at interchangeability since immunogenic comparability
between Remicade® and CT-P13 was first investigated. (37,
38) Because all monoclonal antibodies generate immunological responses against the drug, the authors wanted to
examine if the antibodies produced by Remicade® treatment
of patients with IBD also cross-react and recognize CT-P13
to a similar degree. If this is true, one could think of freely
interchanging these two drugs in a patient without losing
the proven efficacy and safety of the first while reducing
cost by as much as 40%. This suggests that, in an individual who has generated high titers of ATI antibodies and
who has some adverse reaction or loss of response to the
infusion, it is not justified to use the other agent, IFX, since
there will be a high probability the patient will present the
same adverse event.
In contrast, in an individual who tests negative for ATI
antibodies, both agents could be freely exchanged without
causing any type of adverse immune reaction because,
according to the foregoing, anti-Remicade® antibodies
from patients with IBD recognize and functionally inhibit CT-P13 to a similar degree. This would suggest similar
immunogenicity for these two IFX agents immunodominant epitopes. Nevertheless, it is important to emphasize
that before standardizing this approach for routine use, clinical studies should be conducted in which the cross-reactivity of the serum of patients treated with CT-P13 who
have developed both ATI antibodies and anti-CT-P13 antibodies is evaluated. It should be noted that, although there
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are antibodies shared by Remicade® and CT-P13, there may
be other antibodies that are exclusive to each one, as they
are similar, but not the same. (37, 38)
This study demonstrated that anti-adalimumab antibodies
(AAA) in patients treated with IBD did not cross-react to
CT-P13 or Remicade®, so it inferred that either CT-P13 or
Remicade® could replace the other in cases of adverse reactions or lack of response due to AAA and that there would be
a good response. Nevertheless, it has also been documented
that a patient who has high levels of ATI antibodies may also
quickly generate AAA when exposed to the ADA.
Three observational cohort studies of IBD (39-41) that
evaluated CT-P13 and IFX have reported data on the effectiveness and safety of exchanging a biosimilar for a reference medicine. Criticisms of all of these studies should be
noted: all patients were in remission before the reference
medicine was replaced with CT-P13, all had small sample
numbers, none had control groups of patients who continued to take the reference drug, and the moment of replacement varies greatly among the three studies. Some of the
patients had not actually been treated with IFX, and their
induction protocol was performed with CT-P13.
In Norway, a prospective observational cohort study was
designed to evaluate 78 patients. Forty-six of them had CD,
and 28% of those had had previous exposure to biologicals.
Thirty two patients had ulcerative colitis sixteen percent of
whom had been previously exposed to biologicals. Patients
received 5 mg/k of CT-P13 at weeks 0, 2 and 6. At week 14,
79% of patients with ulcerative colitis and 56% of those with
CD were found to be in clinical remission after testing negative for C-reactive protein [CRP] and calprotectin. (42)
A recently published prospective, observational, multicenter study involving the whole of Hungary has evaluated long-term efficacy and safety. Remission, clinical response and biochemistry were documented at weeks 14,
30 and 54. No patient had received IFX, the originator , in
the 12 months prior to the test. Of the 291 patients initially recruited, 184 had CD and 107 had ulcerative colitis.
Twenty-five percent of the CD patients and 14% of the
UC patients had previously been exposed to anti-TNF,
and 60% of CD patients and 52% of UC patients had used
concomitant immunosuppressants. After 54 weeks, 100
of these patients could be evaluated. In this study, the percentage of patients with clinical responses to treatment
for CD was 83% at 14 weeks, 77% at 30 weeks, 58% at 54
weeks while the percentage of patients in clinical remission was 55% at 14 weeks, 57% at 30 weeks, and 47% at
54 weeks. For patients with ulcerative colitis, clinical response rates were 78% at week 14, 69% at week 30, and
64% at week 54 while clinical remission rates were 59%
at week 14, 46% at week 30, and 53% at week 54. Adverse

events consisted of 21 (6.6%) incidents of reactions to
infusions, 23 (7.9%) infections, and one death. These
authors concluded that CT-P13 is safe and effective both
for inducing remission and for maintaining it in patients
with ulcerative colitis and CD, even though response and
remission rates are lower in individuals previously exposed to biologicals. (43)
A study of real-life data conducted in Hungary addressed questions of biosecurity. It included 384 consecutive
patients, 253 of whom had CD and 131 of whom had ulcerative colitis, who were treated with CT-P13. Of the CD
patients, 24.5% had previously received anti-TNF therapy
while 14% of the UC patients had previously received antiTNF therapy. Twenty-one (7.2%) had reactions to infusions during the induction and maintenance phase, and
13 of these had received IFX in the past. Allergic reactions
were occurred in 44.4% of these cases while dyspnea and
chest pain occurred in 27.7%, blushing in 27.7%, coughing
in 22.2%, arthralgia in 11.1% and headaches in 11.1%.
CT-P13 should have been suspended and/or replaced with
another treatment in 62% (237 patients): it was replaced by
adalimumab (ADA) in 146 patients (38.1%) but, despite
the above, CT-P13 was continued in 82 patients (21.4%)
but with supplementary slow infusion of antihistamines
and steroids. The study showed that prior exposure to antiTNF and having ATI antibodies were predictors of poor
prognoses but that of azathioprine (AZA) (borderline)
and the normalization of CRP at week 14 were considered
to be protective factors. The authors of this study concluded that the use of CT-P13 is safe and the incidence of
adverse reactions to infusions was low. (44)
The Nor-switch study, also with real-life data, was designed as a randomized, double-blind prospective observational study of 480 patients who had been receiving IFX and
who had been clinically stable for more than six months.
CT-P13 was compared to IFX for treatment of six immunologically mediated inflammatory diseases (IMID): CD,
ulcerative colitis, AD, RA, psoriasis and AP. Half of the
patients (240) were switched to CT-P13 and the other
50% (240) continued standard therapy with IFX. The primary objective was to evaluate worsening of the disease
after 52 weeks. Overall, 53 of the patients in the IFX group
(26.2%) relapsed while 61 patients treated with CT-P13
(29.6%) relapsed. The 95% CI was -12.7% to -3.9%. This
indicates that there were no clinically significant differences at the end of the year. Nevertheless, when subgroups
were evaluated, it was found that CD patients relapsed
more frequently when CT-P13 was used than when IFX
was used: 23 patients (36.5%) versus 14 patients (21.2%)
respectively with a 95% CI of-29.3 % to -7%) which is clinically significant. (45)
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It is important to clarify that this study must be analyzed with care since it includes multiple indications and
lacks clarity in its definitions, inclusion criteria, exclusion
criteria, therapeutic objectives, impact and use of concomitant medication. All of these issues create confusion and
prevent this study from having the robust statistical power
necessary for rigorous interpretation. (46)
The capacity of ulcerative colitis patients for mucosal
healing (MH) after induction with CT-P13 was evaluated in 63 patients who had been resistant to conventional
treatment or who were steroid-refractory, steroid-dependent or in need of early rescue due to acute toxic colitis.
At 14 weeks 82.5% of the patients showed some clinical
response, 47.6%) were in steroid-free remission, 47.6%
showed steroid-free mucosal healing, and 27% demonstrated complete mucosal healing. In addition, the study
determined that trough levels of IFX were correlated with
MH. According to these authors, MH is achieved in 2/3 of
patients with ulcerative colitis at the end of the induction
dose of CT-P13 in week 14. (47)
The only study that compared the cost-effectiveness of
originator drug with that of its biosimilar in patients with
luminal CD was done by the Hungarian group. Their study
compared the cost-effectiveness of various biologicals used
in Europe and documents costs in nine European countries: Belgium, France, Germany, Hungary, Italy, Holland,
Spain, Sweden and England. A probabilistic Markov model
was designed to compare the cost-effectiveness of selected
treatment sequences with standard management in patients
with moderate to severe active luminal CD that did not respond to conventional treatment. A comparison of the use of
biosimilars and the originator drug to conventional treatment
showed that a biosimilar had the most favorable incremental
cost-utility ratios (ICURs) which ranged from € 35,170 in
Hungary to € 71,624 in Sweden. A comparison of Remicade®
to conventional treatment showed cost increases ranged from
€ 69,000 in Hungary to € 135,000 in Germany. The inclusion
of additional biologicals to the treatment sequences logically increased the costs per year per patient, but was always
cheaper when, independently of the chosen sequence (CTP13-, Remicade®, ADA and/or vedolizumab [VDZ]) at some
point the biosimilar was used. Therefore, and according to the
authors’ opinion, based on the results of cost-effectiveness,
they concluded that CT-P13 can be recommended as a first
line treatment for CD that does not respond to conventional
treatment. The sequence CT-P13, ADA, VDZ was identified
as the most cost-effective and, finally, the use of CT-P13 is
a cost-effective alternative to the originator product for the
treatment of adults with luminal CD, and this may contribute
to increasing access to these products. (48)
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A Dutch study’s mathematical projection simulating
costs 5 years after introduction of biosimilars to the market
shows that, at five years, the average saving in total costs per
CD patient should be € 9,850, average saving in total costs
per UC patient should be € 2250; and total savings in costs
for anti-TNF-α therapy in the Netherlands should be € 493
million. (49) The study assumed gradual change to 60%
biosimilars, 50% originator and an annual increase in the
prescription of anti-TNF-α of 1%.
Finally, I want to concretely describe the positions of the
various gastroenterology associations about the introduction of biosimilars as therapeutic options:
The Canadian Gastroenterology Association is against
interchangeability of the reference agent and biosimilars
and is against automatic substitutions by pharmacies based
on cost. (26)
The Spanish Society of Digestive Pathology is against extrapolation of the results of the PLANETRA study to the entire
population suffering from IBD due to the biological variability
of the disease throughout its various states. Instead, it advocates clinical studies of the biosimilar for individual indications,
as required for the biological agents of reference. (16)
The position of the Italian IBD Group highly recommends that evidence be provided for the efficacy and
safety of each biosimilar for treatment of IBD prior to
entering the market. They are also against interchangeability of biosimilars and originator drugs and do not support extrapolation through clinical indications, in particular due to the heterogeneity of presentation and clinical
course of IBD. (50)
In 2013, the European Crohn’s and Colitis Organization
(ECCO) emphasized the need for more specific clinical
studies of IBD with sufficient statistical power to detect
differences not only in the short-term efficacy of biosimilars but also to evaluate long-term safety and immunogenicity. (8) In 2017, following the expert consensus meeting
held on October 15, 2016 in Vienna, Austria, (51) a new
document was issued. Their position has changed significantly and is much more open. It includes concepts such as
• Clinical equivalence studies for the most sensitive prescription indications can provide the basis for extrapolation. Therefore, information on the use of biosimilars
for another sensitive indications can be used for IBD
treatment.
• Only observational studies with long-term registries of
series from real-life settings can demonstrate the safety
of these medications.
• Adverse events and loss of response due to the immunogenicity of a biological originator are not expected
to be avoided through the use of their biosimilar.
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• Switching from the originator to the biosimilar is
accepted, although there is still a lack of clinical evidence regarding reverse direction switches, multiple
interchangeability and interchangeability between and
among biosimilars.
• Interchanges between an originator and a biosimilar can be done once there is broad knowledge and
clarity regarding this among all the actors involved
including prescribing physicians, pharmacists, nurses,
patients and payers. A recent survey of 1,181 patients
by the European Federation of Crohn’s and Colitis
Associations found that only 38% of respondents knew
about biosimilars. More importantly, it found that
55.9% of those who answered think that the lower cost
of these drugs should not take precedence over safety
and therapeutic efficacy.
The position of the Crohn and Colitis Foundation of
America (CCFA) on biosimilars emphasizes the need to
make a shared and transparent decision against automatic
substitutions and allow providers to determine whether
replacement of a reference product by a biosimilar is acceptable. In addition, precautions should be taken against
interchangeability until there is further evidence of safety,
efficacy, and immunogenicity. (52)
The British Society of Gastroenterology has published guidelines which support initiation of therapy with
CT-P13. In addition, they have approved replacing originator IFX in stable patients with a biosimilar, but they do not
recommend automatic substitution in pharmacies without
the knowledge of the attending physician. (53)
All societies recommend separate and unique identification numbers and names for biosimilars in accordance with
non-patented international names as required by the World
Health Organization (WHO) to prevent confusion among
patients, providers and pharmacies regarding originator
drugs and biosimilars. In 2014, the WHO expert group on
international non-proprietary names (INN) proposed a
2-component system for identification of biosimilars. The
first component of the name would be the INN, and the
second part would be a unique code (biological identifier)
consisting of four randomly assigned letters. (54)
In Europe, a biosimilar shares the same INN as its originator.
This decision was made in October 2013 with the aim of maintaining a close relationship with the originator since assignment of a different INN could create distrust of these products
in the public and among health care personnel. (55)
In January 2017, the FDA published guidelines for naming
non-patented biosimilar agents that aim to avoid confusion
and inadvertent assumptions of interchangeability. Names
will include four letters suffixes without meaning. According

to this rule, Inflectra® will add the suffix “dyyb” to differentiate it from infliximab. In other words it will become
infliximab-dyyb. Importantly, this rule also affects agents that
had already been approved such as Remicade® whose official
name will become infliximab-hjmt. This avoids imprecise
perceptions that a biosimilar has clinically significant differences or is inferior for the prescribed indications. (31, 32)
CONCLUSION
If bioequivalence and interchangeability can be demonstrated for biosimilars and the originator molecule for
patients with IBD, based on cost savings this would open
a new door for faster approval of these drugs for patients
who require them as well as for combinations of them with
other molecules (VDZ). The latter is not done currently
because of the high costs, (28) but the central dilemmas
for patients, prescribers and insurers are to what extent
a biosimilar is interchangeable with its originator, under
which circumstances are they interchangeable, and for
which patients are they interchangeable. To complicate
matters further, the arrival of new biosimilars for any originator raises the questions of whether or not they can also
be exchanged freely for the originator and whether or not
they can be exchanged freely among themselves with the
same level of safety and efficacy (Figures 2 and 3).
At a round table on biosimilars in Brussels on January
12, 2016, European regulators and medical societies
concluded that prescribers and regulators had different understandings of the concept of biosimilars, even
though this situation is changing as more information
about these products becomes known. Above all real life
experience in countries where administration of biosimilars has increased, and where interchangeability has
also increased, has been positive. Therefore, rather than
seeing biosimilars as threats, they should be approached
as opportunities. This should promote multidirectional
communication among all actors and in the process help
define interchangeability, pharmacovigilance, traceability
and other issues. (56)
Ultimately, biosimilars are here to stay. This is a reality
that must be lived with even though existing evidence
only supports biosimilarity and does not support interchangeability which still has no evidence. For this reason
the FDA is working on draft guidelines about the topic.
The data, though still not conclusive, suggests that a single
switch or change under medical supervision may be effective, but this is different from interchangeability. The main
argument for production and sales of these new anti-TNFs
for management of immune-mediated inflammatory diseases (IMID) has been cost savings of up to 40%. In reality,
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since 2013 when Remicade® was first marketed in the EU,
the discount has been between 10% and 30%, with an average of 25%. Probably, in our country it is even lower. (12)
The knowledge necessary for using these drugs optimally
is the best tool available to regulators, paying agents and
patients who, after all, are our reason for being.

Multiple
interchanges in a
world of multiple
biosimilars
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