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Abstract

Background and aims: The growing incidence of inflammatory bowel disease (IBD) in children necessitates
the use of biological treatments. Recently, an infliximab biosimilar was authorized in the European Union,
which may result in switching patients. We present our preliminary experiences with such switches.
Methods: The prospective study included 32 paediatric patients diagnosed with Crohn’s disease
(CD) and 7 children with ulcerative colitis (UC) at 3 academic hospitals, who were switched from
infliximab originator to its biosimilar (Remsima). Patient characteristics, disease severity, laboratory
parameters and adverse events were recorded. Means, medians and ranges were calculated.
Results: Mean age at diagnosis of CD and UC was 11.1 (2.7-15.3) and 12.3 years (8.5-14.8),
respectively. Mean number of infliximab originator infusions before switching to the biosimilar
was 9.9 (median 8, range 4-29) and 5.1 (5, 1-12) for the CD and UC group, respectively. Evaluation
efficacy of last biosimilar doses of all patients revealed rates of clinical remission of 88 and 57%
for CD and UC patients, respectively. Last follow-up assessment of patients who continued with
biosimilar therapy showed that 16/20 (80%) CD patients and all 4 UC individuals were in remission.
One infusion reaction to infliximab biosimilar was observed in a CD patient, which led to treatment
discontinuation.The incidence of sporadic mild adverse events prior to and after switching did not
differ significantly and was consistent with the safety profile of the infliximab molecule.
Conclusion: Switching from infliximab originator to its biosimilar seems to be a safe option in
children with CD. After the switch the biosimilar was just as effective as the originator.
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1. Introduction management of Crohn’s disease (CD) and ulcerative colitis (UC).!

. . . . . Infliximab was the first anti-tumour necrosis factor o. (TNF-a) mon-
The number of patients treated with biological agents contin-

. . . . oclonal antibody approved for use in inflammatory bowel disease
ues to increase. These medications play an important role in the

Copyright © 2015 European Crohn’s and Colitis Organisation (ECCO). Published by Oxford University Press. All rights reserved. 127
For permissions, please email: journals.permissions@oup.com

020Z J8qWBAON GZ UO Jasn aimodesy m Aysuojjeiber 1814siemiun Aq 08126€2/221/2/0 L /101e/20-0008/w oo dno olwapeoe//:sdny woJj papeojumoq


http://www.oxfordjournals.org/
mailto:j.kierkus@med-net.pl?subject=

128

J. Sieczkowska et al.

(IBD). Several randomized and observational studies showed that
maintenance therapy with infliximab is effective in a large propor-
tion of paediatric IBD patients.> Moreover, these studies provided
data on the safety profile of infliximab. A biosimilar is a biological
medicine that is similar to another biological already been author-
ized for use. Authorization of a new drug in the European Union
requires approval from the European Medicines Agency (EMA).
Application for EMA approval should be preceded by clinical
studies of the new molecule. CT-P13 (clinical development name
for Remicade’s biosimilar) was the subject of two randomized tri-
als, both in rheumatoid diseases, aimed at establishing its similar-
ity to the reference product.”® Both studies documented equivalent
efficacy, tolerance and safety profiles of the two medicines. On the
basis of these findings, the EMA not only authorized two products
containing infliximab biosimilar (Remsima, Celltrion Healthcare
Hungary Kft and Inflectra, Hospira UK Ltd) for rheumatoid disease,
but also extrapolated this approval to all indications for which the
reference product is labelled. Based on this evidence-based decision,
infliximab biosimilar is labelled for treatment of CD and UC also in
the paediatric population.’

Clinical development of infliximab biosimilar also included
extension trials in which patients who had been treated with the
reference product for 1 year were switched to the biosimilar for the
second year of treatment. The results of these trials, which included
patients with rheumatoid arthritis and ankylosing spondylitis, indi-
cated that switching is safe, does not increase adverse event and
immunization rates, and allows the clinical response to be main-
tained.'®!"" According to a recently published position paper, patients
with IBD can be switched from infliximab originator to its biosimilar
under the supervision of the treating physician, but only with the
patient’s consent.'> The EMA does not regulate interchangeability or
automatic pharmacy substitution, leaving this question to the discre-
tion of national authorities.

Due to the legal regulations of 2014, the majority of Polish
patients treated with infliximab originator were switched to its bio-
similar. This switching resulted partially from the unavailability of
the originator, but occurred with the knowledge of both treating
physicians and their patients.

To the best of our knowledge, this paper is the first to report
experiences with paediatric patients with CD and UC who have been
switched from the reference drug to infliximab biosimilar (CT-P13,
Remsima).

2. Methods

This prospective study, conducted in three Polish academic centres,
included all paediatric patients who had been treated with inflixi-
mab preparations and were switched from an infliximab origina-
tor to its biosimilar (CT-P13, Remsima) between June and October
2014. In all cases, the reason for switching to the biosimilar was
lack of infliximab originator, resulting from administrative restric-
tions. Informed consent of parents and patients was required prior
to switching. Patients were assessed after at least 1 infusion of inflix-
imab biosimilar. Demographic data, disease characteristics, data on
infliximab originator and biosimilar infusions, concomitant treat-
ments, clinical outcomes and adverse events were collected. Patients
were diagnosed with CD or UC based on clinical presentation,
endoscopy with histopathological examination of biopsy specimens
and diagnostic imaging. Infliximab originator was started due to
the presence of severe luminal CD and/or perianal involvement that
proved to be resistant to standard treatment. Patients with UC were

qualified to receive infliximab therapy due to exacerbation of the
disease and/or resistance to steroids. Activity in CD was assessed on
the basis of the Pediatric Crohn’s Disease Activity Index (PCDAI).
Remission of CD was considered whenever the PCDAI was <10 or
<7.5 without the ‘height’ item. In UC a Pediatric Ulcerative Colitis
Activity Index (PUCAI) <10 indicated remission.”** Individuals
who were referred to adult gastroenterology centres or discontin-
ued treatment due to remission, administrative/financial restrictions
on therapy length or adverse events were excluded from further
analysis. All data were expressed as means or medians, standard
deviations and ranges. Statistical analysis was conducted with the
Wilcoxon signed rank test.

3. Results

3.1. Patient characteristics

A total of 32 paediatric patients with CD and 7 paediatric patients
with UC were switched from infliximab originator to CT-P13 bio-
similar. Demographic and clinical characteristics of these patients
are summarized in Table 1. Mean age at the time of CD and UC
diagnosis was 11.1+3.3 and 12.3+2.3 years, respectively. Twenty-
six out of 32 (81%) CD patients were anti-TNF-naive. Five patients
with CD had previously been treated with infliximab and 1 received
adalimumab, with an average number of 11 (range 9-15) infusions/
injections per subject. Mean time without biological medication
between the previous and actual course of therapy was 11 months
(SD = 7.5, range 5-25). One patient with UC had an 11-month his-
tory of infliximab therapy continued up to 1 year prior to the current
treatment. All subjects stopped previous biological treatment due to
remission/administrative restrictions. Mean PCDAI at qualification
of CD patients for actual treatment with infliximab originator was
49+12 (range 15-65). In 25/32 (78 %) patients PCDAI exceeded 51,
and 7/32 (22%) individuals had perianal disease. Mean PUCAI at
qualification of UC patients for actual treatment with infliximab
originator was 43 =18 (median 45, range 10-65).

3.2. Efficiency of switching CD patients from

infliximab originator to its biosimilar

Mean time elapsed between the beginning of infliximab therapy
and switching to the biosimilar was 67 weeks (median 46 weeks,
range 22-224 weeks). Mean number of infliximab originator infu-
sions given prior to switching was 9.9 (range 4-29) per patient. All
patients completed induction therapy with infliximab originator.
Seven patients were switched to biosimilar shortly after induction,
and their first dose of biosimilar corresponded to the Sth dose of
infliximab overall. The assessment after the last dose of Remicade,
shortly before switching, showed that 26/32 (81%) patients received
infliximab originator (§mg/kg) at 8-week intervals. In another 6
patients the intervals between consecutive doses of infliximab origi-
nator were shorter; 4 out of these 6 patients had PCDAI >51 at qual-
ification. In § patients the decision to shorten the interval between
consecutive doses to 4 weeks was made after the 4th, 6th, 7th, 8th
and 24th administrations of Remicade, respectively. In another
patient, the interval was shortened to 6 weeks beginning with the 9th
dose of infliximab originator. The reason for altering the administra-
tion frequency in this patient was the loss of therapeutic response
before the end of the 8-week interval.

Examination after the last dose of Remicade, shortly before the
first infusion of infliximab biosimilar, showed that 22/32 (69%)
patients presented with clinical remission. Another 10/32 (31%)
patients presented with the active (mild/moderate) form of the
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Table 1. Characteristics of the study participants.

Characteristic

Crohn’s disease (7 = 32)

Ulcerative colitis (17 = 7)

Age at diagnosis (y)
Paris classification of Crohn’s disease (1)

Ala/Alb 8/24

L1/L2/L3/L4a/L4b* 8/9/12/5/2

B1/B2/B3/B2B3/p 20/8/0/417
Paris classification of ulcerative colitis (1)

E1/E2/E3/E4** NA

S0/S1 NA
C-reactive protein at qualification (mg/dl) 1.6=1.9
Erythrocyte sedimentation rate at qualification (mm/h) 28=+21

Haemoglobin at qualification (mg/dl)

Mean PCDAI/PUCAL at biological therapy onset
Time from diagnosis to start of current infliximab
originator (year)

No. of infliximab originator administrations
Concomitant medication

11.1+3.3 (2.7-15.3)

12.2=1.4
4912 (15-65)
1.8:1.2 (1wk to 5 y)

9.9:6.4 (4-29)
S-ASA, 1; AZA, 8; AZA and S-ASA, 11; MTX, 5-ASA, 3; AZA, 1; AZA and 5-ASA, 3

12.3+2.3 (8.4-14.8)

NA
NA
NA

1/1/0/5

1/6

0.3+0.3

3229

10.1+1.9

43+18 (10-65)
1.7+1.7 (0.5-4.8)

5.1+3.8 (1-12)

1; MTX and 5-ASA, 8; no other treatment, 3

Data are presented as mean = SD and range when appropriate.

5-ASA, 5-aminosalicylic acid; AZA, azathioprine; MTX, methotrexate; PCDAI, Pediatric Crohn’s Disease Activity Index; PUCALI Pediatric Ulcerative Colitis

Activity Index.

*Patient could have more than one location; **1 patient with unknown disease extent.

disease. The latter group included 3 patients who were switched to
biosimilar shortly after induction, and their first dose of biosimilar
corresponded to the Sth dose of infliximab overall. All 32 patients
received at least 2 doses of Remsima. After treatment with the bio-
similar, clinical remission was documented in all 3 patients who were
switched to Remsima shortly after induction and presented with
active disease at the time of switching. This was reflected by a higher
overall remission rate. The results of treatment with infliximab orig-
inator and up to 2 infusions of the biosimilar are summarized in
Table 2. Mean values of PCDAI prior to and after switching are
presented in Figure 1. The switching-related change in PCDAI was
statistically significant (p < 0.05).

The last assessment took place 11 months after the first patient
had been switched, after a mean follow-up of 8 +2.6 months (range
2-11 months). The mean number of biosimilar infusions given up to
the end of the follow-up period was 5.7 (median 5, range 2-13). Due
to different times of switching and discontinuation of treatment in
some cases, our patients differed considerably in terms of the num-
ber of biosimilar infusions received: 3 (1 = 30),4 (7 =29), 5 (n=20),
6(n=14),7 (n=9),8 (n=15)or 9 (n=4) doses of infliximab biosimi-
lar were administered. Furthermore, our series included 2 patients
who were given up to 13 infusions of biosimilar at 4-week intervals.

The group of patients in remission at the time of switching
(22/32, 69%) maintained remission after the 2nd dose of biosimilar.
One patient, who remained in remission throughout the follow-up
period, reported abdominal ache and depression of mood during
the last assessment (after the 4th biosimilar dose), and was even-
tually classified as presenting with a mildly active form of the dis-
ease. Among 10 patients presenting with active disease at the time
of switching, 7 achieved clinical remission during further follow-up.
Overall, 88% (28/32) patients were in clinical remission at the end
of the follow-up period.

During biosimilar therapy, another 2 patients required the inter-
val between consecutive doses to be shortened to 4-6 weeks after the
2nd administration of Remsima due to the presence of mild disease
symptoms (abdominal ache, loose stools).

At the time of writing, 20 patients were still on biosimilar ther-
apy; 16 of them (80%) were in clinical remission during their last

assessment. The subset of 4 patients without remission included 3
individuals who were not also in remission at the time of switching.

To summarize, at the end of the follow-up period 20/32 patients
(63%) were still on maintenance remission therapy: 15/20 received
infliximab biosimilar every 8 weeks and another 5 at shorter inter-
vals. Twelve of the 32 children stopped the treatment: 3 patients
in remission were referred to an adult centre, 2 lost therapeutic
response, 1 had an allergic reaction during infliximab infusion, 1 was
switched to adalimumab due to dermatitis, and 5 finished therapy in
remission due to financial constraints.

3.3. Efficiency of switching UC patients from
infliximab originator to its biosimilar
The assessment conducted shortly before switching showed that all
patients received infliximab originator (5mg/kg) at 8-week inter-
vals. Mean number of infliximab originator infusions given prior
to switching was 5.1 (range 1-12) per patient. Two patients were
switched during induction therapy, after the 1st and 2nd dose of
originator, respectively. Another patient was switched shortly after
induction, prior to administration of the 4th dose. Mean PUCAI at
the time of switching was 16.4 (median 20, range 0-30); 2/7 (29%)
patients were in remission. Mean duration of follow-up after switch-
ing was 5+3.6 months (range 0-9 months). Mean PUCAI values
determined prior to the 2nd and 4th doses of Remsima were 11
(median 0, range 0-40) and 2 (median 0, range 0-5), respectively.
Only 4 out of the 7 patients (57%) were continuing biosimilar
treatment at the time of writing. All patients presented with clini-
cal remission at the end of the follow-up period. In the case of 1
patient, switched to biosimilar from the 2nd dose of the induction
treatment, loose stools with blood were recorded after the 4th dose
of infliximab. The interval between consecutive doses was shortened
to 4 weeks in this patient, which eventually resulted in remission.
Treatment was discontinued in 3/7 (43%) patients. In 1 patient,
treatment was discontinued due to an allergic reaction and the
patient’s mother’s decision to change to a different medical centre.
Another 1 developed varicella zoster infection after the 1st dose
of biosimilar. The 3rd patient required shortening of the interval
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Table 2. Outcomes of treatment with infliximab originator prior to and after switching.

After 2nd infusion of Last- follow

infliximab biosimilar

After 1st infusion of
infliximab biosimilar

At switching (shortly
before 1st infusion of
infliximab biosimilar)

At 2nd to last infusion of At last infusion of

infliximab originator

At infliximab originator

start

up assessment

infliximab originator

+16 Different for each patient
20

30

+8
32

-16
32

Week

32

32

No. of patients evaluated 32

Remission rate
PCDAI

80%

83.3%

75%

69%

6.6+10.6 (2.5; 0-42.5)

7.2+8.8 5.6+7.8

7+10 6.6+8.6 8.8+9.8

4912

(3.8; 0-30)
0.52+0.7

(55 0-30)

(55 0-35)

(55 0-30)

(3.75; 0-32.5)
0.5+0.7

(15-65)
1.6+1.9

0.57+0.75 (0.11; 0-2.8)

0.55+0.63

0.58+0.85

0.55+0.77

CRP (mg/dl)

(0.3; 0.01-2.7)

14=16

(0.3;0.01-2.1)

14=17

(0.25; 0.01-3.8)
14:13.8
(9; 1-63)
304112

(0.4; 0.01-3.81)

1514

(0.3; 0-2.3)
13+13.5
(9; 0-63)
302+81

(1.05; 0-7.8)

2821

18+14.6 (12.5; 1-58)

ESR (mm/h)

(9; 1-80)
306107

(8; 0-75)
326117

(10; 2-59)
29982

(23; 3-80)
393+108

326+108 (305; 181-587)

Platelets

(315; 175-854) (2905 186-809)

(305;112-543) (2875 171-635) (282; 183-804)

(3925 169-630)

Mean = SD and range are given where appropriate.

Median = SD and range are given where appropriate.

CRP, C-reactive protein; ESR erythrocyte sedimentation rate; PCDAI, Pediatric Crohn’s Disease Activity Index.

between consecutive doses to 4 weeks, and eventually was switched
to adalimumab after the 7th dose of Remsima due to loss of thera-
peutic response.

3.4. Safety

One adverse event was recorded during infusion of infliximab bio-
similar to a CD patient. The patient showed an allergic reaction
during administration of the 4th dose after switching, which eventu-
ally resulted in discontinuation of the treatment. In the case of this
patient, the actual course was the 1st course of infliximab therapy.

All patients were asked to report any infection or other health
problems emerging between administration of consecutive doses of
infliximab biosimilar. Typically, mostly mild infections of the upper
respiratory tract were reported (7/32, 22%). Data on adverse events
are summarized in Table 3.

In 12 out of the 32 (38%) children, episodic mild symptoms
of CD (abdominal ache, aphthous stomatitis, loose stools) were
observed during the follow-up period. Three patients required sur-
gery due to CD-related complications (stenosis, abscess). All surgi-
cal interventions were conducted during the course of biosimilar
therapy. All 3 surgically treated patients belonged to the group with
mild/moderate disease, with PCDAI =25 at the last assessment before
switching.

Due to the presence of mild disease symptoms, 2/7 UC patients
required shortening of the interval between consecutive infliximab
doses to 4 weeks. In the case of 1 patient, biological treatment was
stopped after the 1st dose of infliximab biosimilar due to the devel-
opment of varicella zoster infection.

4. Discussion

Our study has provided the first evidence of infliximab biosimilar
efficiency in children with IBD who required switching from inflixi-
mab originator to its biosimilar during the course of biological ther-
apy. All CD patients were switched during remission maintenance
therapy after induction therapy with infliximab originator. After the
last dose of Remicade, 22/32 (69%) patients were in remission, 9/32
(28%) presented with mild disease activity and 1/32 (3%) with mod-
erately severe CD.

Eight out of the 32 CD patients (25%) required shortening of
the interval between consecutive infliximab doses. In 7 patients,
more frequent infusions were required after approximately 1 year of
the therapy, and 1 individual showed initial evidence of therapeutic
response loss after the 25th dose. In 6/8 patients, the decision to
shorten the dosing interval was made during therapy with infliximab
originator, and in another 2 patients after 1 dose of biosimilar. De
Bie et al.'® reported that 13% of patients required repeated infusions
after 1 year and 40% after 3 years of treatment. The differences from
our findings might be related to the fact that our patients presented
with a more severe form of CD at the onset of biological treatment,
as well as to other characteristics of the study participants. At the
end of the follow-up period, nearly 1 year after the first patient had
been switched to infliximab biosimilar, there is no evidence suggest-
ing that switching may shorten the interval between consecutive
infliximab doses.

No spontaneous exacerbation of the disease was observed after
switching, and an improvement was documented even in 7 patients
who presented with mild/moderate disease prior to administration
of infliximab biosimilar. Three of 10 patients presenting with mild
disease received 4 doses of infliximab originator; after switching they
all achieved remission after the 2nd dose of infliximab biosimilar.
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However, it is difficult to assess whether this was a consequence of
better therapeutic response to infliximab biosimilar or of a longer
treatment time.

Only 4/7 patients with UC remained on maintenance therapy at
the end of the follow-up period. All of them continued therapy while
in clinical remission. This group was more heterogeneous than indi-
viduals with CD, as some UC patients had already been switched to
infliximab biosimilar during the course of induction therapy. This
fact seriously limits the possibility of comparing Remicade and inf-
liximab biosimilar in terms of efficiency.

Data on the use of infliximab biosimilar in patients with CD
and UC are scarce. To the best of our knowledge, there is only 1
published study in which IBD patients were switched to infliximab
biosimilar. Jung et al.'” described a group of 27 adults with CD who
were switched to infliximab biosimilar. Up to 92.6% of these patients
remained in remission, which was similar to the proportion before
switching. The same authors followed 9 patients with UC; 66.7%
of them showed a good response after switching to infliximab bio-
similar. All our 32 patients were assessed after the last dose of bio-
similar; remission was documented in 88 and 57% of individuals

with CD and UC, respectively. On further follow-up, all patients
with UC and approximately 80% of subjects with CD patients, who
continued therapy with infliximab biosimilar, presented with remis-
sion. Nevertheless, our findings are highly consistent with the data
published by Jung et al.'”

Therapy was discontinued due to an adverse event observed
during infusion of infliximab biosimilar in only 1 of our CD and
UC patients. Twenty-two percent of CD patients suffered from
mild upper respiratory tract infections, which is consistent with the
results of previous studies, in which similar infections were recorded
in 15-37% of participants.** No serious opportunistic infections
were recorded in our series. Three of 32 patients with CD required
surgery during the course of biosimilar therapy due to complica-
tions of the primary disease. This likely reflected the high degree of
severity of CD at the onset of biological therapy; all these patients
presented with PCDAI >25 at the time of switching. Jung et al.'”
did not observe any adverse events in their UC group, but, as in our
study, 1 patient with CD required discontinuation of treatment due
to adverse events. Lack of other complaints in Jung et al’s series
might reflect different characteristics of their patients.

PCCDAI-maintenance therapy with Remsima p=0.018585

30 —

25

20 ——

15 N

10 .

O Mean

Switch

Assessment after 2 doses

Figure 1. Maintenance of remission with Remsima.

Table 3. Adverse events recorded during biosimilar therapy.

[1Mean £ SD
T Mean * 1.96*SD

Adverse events during therapy with infliximab biosimilar

No. of patients with Crohn’s disease

No. of patients with ulcerative colitis

Infusion reaction (resolved after histamine receptor H1 0
antagonist administration)

Infusion reaction (treatment termination) 1
Infections of upper respiratory tract 7
Viral diarrhoea 2
Nausea, headache 2
Seborrhoea 1
Epistaxis 1
Conjunctivitis 1
Pneumonia 1
Stenosis, abscess 3
Ovarian teratoma (complete surgical resection of the ovary; 1
surgery was performed between consecutive infliximab doses;

no dose modification was necessary)

Varicella zoster (treatment termination) 0

(after switching)

2 (after switching)

[=NeBel-Rele - ReRel =]
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The most important limitation of our study stems from hetero-
geneity in the time of switching to infliximab biosimilar during the
course of therapy. Some patients were switched shortly after induc-
tion therapy (CD group) or even during the induction phase (UC
group). Another limitation may be related to different times of treat-
ment termination after switching. Typically, treatment was stopped
due to transfer of patients to an adult gastroenterology centre or
because of financial/administrative constraints. As a result, we were
not able to assess the long-term effectiveness of biosimilar therapy
in all patients. Furthermore, the children included in our series were
highly heterogeneous in terms of age and disease localization, and
only some of them were anti-TNF-naive.

4.1. Conclusion

This analysis showed that treatment with infliximab originator and
biosimilar produces similar results. Infliximab biosimilar seems to be
as effective and safe as its originator. However, head-to head com-
parison is needed to confirm our findings.
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