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Abstract: Background: Infusion reactions (IRs) are the most common adverse events (AEs) of inflix-
imab (IFX) treatment in patients with inflammatory bowel disease (IBD). Prophylactic premedication
(PM) with corticosteroids or antihistamines prior to IFX infusions has been used in clinical practice,
but its efficacy is not known. The aim of this study was to assess the influence of steroid PM on IR
incidence in pediatric patients with IBD receiving IFX. Methods: We performed a case–control study
that included pediatric patients with IBD receiving IFX. Patients were divided into four subgroups
according to the agent and PM they received: Remicade (original drug) + PM, and two biosimilars—
Reshma +/− PM, and Flixabi—PM. At our site, until 2018, PM with steroids was used as a part of
standard IFX infusion (PM+); however, since then, this method has no longer been administered
(PM−). IRs were divided into mild/severe reactions. Differences between subgroups were assessed
with the appropriate chi-square test. Multivariate logistic regression was used to assess associations
between PM and IR incidence, correcting for co-medication usage. Results: There were 105 children
(55 PM+, 44 male, mean age 15 years) included in the study who received 1276 infusions. There was
no difference between the PM+ and PM− subgroups, either in incidence of IR (18.2% vs. 16.0% of
patients, p > 0.05) or in percentage of infusions followed by IR (2.02% vs. 1.02% of infusions, p > 0.5).
The OR of developing IR when using PM was 0.34, and the difference in IRs ratio in PM+ and PM−
patients was not statistically significant (95% CI, 0.034–1.9). There were 11/18 (61.1%) severe IRs
(anaphylactic shock) reported in all patients (both PM+ and PM−). Conclusion: At our site, the
incidence of IR was low, and PM did not decrease the incidence of IR in pediatric patients with IBD
receiving IFX. These results indicate that PM with steroids should not be a standard part of IFX
infusion to prevent IR.

Keywords: premedication; infusion reaction; infliximab; inflammatory bowel disease

1. Introduction

Infliximab (IFX) is a chimeric monoclonal antibody. It works by binding to TNF-α,
a cytokine that plays a key role in the autoimmune reaction. In chronic inflammatory
diseases (e.g., rheumatoid arthritis, inflammatory bowel disease—IBD) IFX seems to work
by preventing TNF-α from binding to its receptor in the cell, which blocks further cytokine
inflammatory cascade and leads to the development of disease [1].
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Biologic treatment with IFX has changed the management patterns of IBD with better
efficacy, lowering the rate of surgeries and other healthcare resources related to complica-
tions or worsening of the disease [2,3].

Remicade, the first IFX agent, has been widely used in induction and maintenance
of remission in patients with IBD for over 15 years. Its safety and efficacy have been well
proven [4,5].

Since 2014, in Poland, “so-called” biosimilar drugs (e.g., Remsima, Inflectra, Flixabi)
that are Remicade generics are also available on the market. Thus far, there are enough
data confirming their safety and efficacy comparable to the original agent [6,7].

Biologics are generally well-tolerated and safe. One of the most common adverse
events (AEs) associated with IFX administration are infusion reactions (IRs). Published data
have demonstrated that up to 25% of patients treated with IFX experience hypersensitivity
reactions [8]. An overall incidence of both acute and delayed IRs in patients with Crohn’s
disease (CD) reported in hospitals was 6.1%, occurring in 9.7% of all patients, and severe
acute reactions accounted for 1.0% of all infusions [9]. Long-term registry and retrospective
studies demonstrated a lower per-infusion incidence: 1.3–3.7% of all infusions [10,11]. It
is assumed that infusion incidence may be higher in short-term studies due to the high
frequency of acute reactions occurring during initial infusions [12].

Moreover, children may have a different immune response to biological agents than
adults or young adult patients. Since their immune system is still developing, they may be
more prone to developing IRs [13].

Prophylactic premedication (PM) with corticosteroids and/or antihistamines prior to
IFX infusion is widely used in clinical practice but its efficacy is questionable due to a lack
of pathophysiological rationale and verification by controlled trials [14].

The aim of this study was to investigate the influence of PM on incidence of IRs in
children IBD patients receiving IFX.

2. Methods

We performed a retrospective case–control study in one reference hospital that in-
cluded pediatric patients with IBD receiving IFX. The analyzed data from patients’ medical
charts included the period from 2013 until May 2020. Children were divided into 4 sub-
groups according to both the agent they received and whether PM prior to IFX infusion
was administered: Remicade (original drug) + PM, and 2 biosimilars—Remsima +/− PM,
and Flixabi −PM, respectively.

At our site, until 2018, PM with steroids (corhydrone/hydrocortisone) was used as a
part of standard IFX infusion (PM+); however, since then, this method has no longer been
administered (PM−). In the case of Remsima, from 2014 until 2018, all patients received
PM, then the PM was completed; none of them have received PM since 2018.

IRs were divided into mild (skin changes)/severe reactions (anaphylactic shock).
When the IR was mild, patients did not complete the medication—the PM was admin-

istered before an injection but, in case of anaphylactic shock, the drug was stopped.
Statistical analysis was performed using Statisctica 12.0 (StatSoft, Krakow, Poland).

Standard descriptive statistical analyses were performed, including frequency distributions
for categorical data and calculation of median and interquartile range (IQR) for continuous
variables.

Differences between subgroups were assessed with the appropriate chi-square test.
Multivariate logistic regression was used to assess associations between PM and IR inci-
dence, correcting for co-medication usage.

3. Results

There were 105 children (55 PM+, 44 male, mean age 15 years) included in the study
who received 1276 infusions; 720 PM+ and 556 PM−. In our group, a majority of patients
(70/105–66.7%) were treated with Remsima as a biologic agent. Ten of fifty-five PM+
patients (18.2%) developed IFX IRs that comprised: anaphylactic shock (four patients),
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urticaria (three patients), and rush/erythema (three patients). Eight of fifty PM− children
had the following IRs: anaphylactic shock (seven patients) and erythema (one patient). All
IRs resolved after steroid/antihistamine or adrenaline administration, and patients with
mild IRs (skin changes) could proceed with their IFX therapy. Only one patient who had
IFX commenced with PM, and then, after some time, continued without it, developed an
anaphylactic reaction once the steroid was not administered prior to infusion.

Table 1a,b presents patients’ characteristics.

Table 1. (a) Characteristics of pediatric patients with IBD receiving IFX. (b) General data for all
patients.

(a)

Remicade Remsima Flixabi All Patients

No of patients 19 70 16 105
PM+ 19 36 0 55
PM− 0 34 16 50

IR 8 2 8 18
-anaphylactic shock 3 1 7 11

-urtricaria 2 1 0 3
-erythema/rush 3 1 1 5

(b)

Male 44 (41.9%)

Age range yr. 15 (6–18)

No of infusions 1276

CD 91 (86.7%)
No—number; yr.—year; CD—Crohn’s disease; PM—premedication; IR—infusion reaction.

There was no difference between the PM+ and PM- subgroups in either incidence of
IR (18.2% vs. 16.0% of patients, p > 0.05) or percentage of infusions followed by IR (2.02%
vs. 1.02% of infusions, p > 0.5) (Figure 1). Patients who started their biologic treatment
with obligatory PM prior to IFX infusion and continued with the therapy over the time
when it was no longer routinely provided did not develop anymore IRs without PM.
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Data concerning number of infusions until developing IRs are not available for all
patients; however, among the three patients who received PM, IRs appeared at first dose,
as well as after the second and fourth doses, respectively. For seven patients who did not
receive PM, an average number of infusions until the development IRs was eight, i.e., from
2 to 16 doses.

The OR of developing IR when using PM was 0.34, and without PM it was 0.54. The
difference in IR ratio in PM+ and PM− patients was not statistically significant (95% CI,
0.034–1.9).

4. Discussion

Published data and our experience indicate that IRs to IFX have a low rate of occur-
rence. It applies to both the per-infusion reaction rate as well as the per-patient reaction
rate. Moreover, the majority of acute IRs are mild or moderate in severity and resolve with
rate adjustments or administration of antihistamines or steroids [15].

However, the immunomodulatory properties of biologics have demanded careful
evaluation of their safety profiles. At the beginning, IFX has been administered either
under a physician’s supervision or following PM with steroids and/or antihistamines due
to concerns over the development of AEs, including IRs [16].

At our site, from 2003 until 2018, obligatory PM (most often with corhydrone) was
administered prior to IFX infusion. We have reported 10 IRs per 55 PM+ patients, which
accounts for 18.2% of patients receiving IFX, and it was comparable to the rate of IRs (16%)
noted when PM was no longer provided as obligatory (since February 2018) [17].

Eleven IRs were anaphylactic shock, and all of them resolved after steroid/antihistamine
or adrenaline administration. Our results are comparable to the observations of other
authors [18,19].

In the TREAT registry, a multicenter, prospective, observational registry of CD patients
in the USA, the per-infusion reaction rate to IFX was 3.0%, with 0.05% of infusions classified
as serious (53,003 total infusions in 3322 patients) [20].

A systemic review and meta-analysis by Fumery et al. [8] including three IBD studies
(and seven of other immune-mediated inflammatory diseases) has demonstrated that
neither steroid PM nor antihistamines administration prior to IFX infusion was associated
with a decreased risk of IRs. Moreover, the combination of corticosteroids and antihis-
tamines did not decrease the risk of IRs either [8].Our experience and results from this
study confirm this observation.

Jacobstein et al. [16] studied the proportion of pediatric patients with IBD receiving
IFX who developed IRs and the potential effects of PM on IR. A total of 1652 infusions
given to 243 patients in 6 centers was analyzed, and IRs occurred in a small proportion of
infusions among these patients. Premedication did not seem to prevent the development of
IRs. However, the authors observed that once an IR had occurred, PM might be indicated to
prevent subsequent IRs [16]. We had the same experience. There were patients in our group
who received PM prior to IFX when PM was obligatory, and they continued with biologic
therapy over the time when it was no longer routinely provided. Therefore, we could
observe the potential effects of PM on IRs—their rate was comparable with or without PM.
Moreover, in mild hypersensitivity reactions, the administration of steroid/antihistamines
usually prevents subsequent IRs, meaning that therapy could proceed. Only one patient
who had IFX commenced with PM; then, after some time, they proceeded without it and
developed an anaphylactic reaction once the steroid was not administered prior to infusion.

A study from the Netherlands investigating the influence of steroid PM on incidence
of IR in 226 children with IBD receiving 3433 infusions of IFX also confirmed that the
incidence of IR is low, and PM does not decrease the incidence of IRs in these patients [15].

Comparing the results from adults and pediatric studies, both of them show low and
rather comparable rates of IR. However, we have not found any study that compares these
age groups, which would be interesting and clinically important.
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Another important issue related to the safety profile of IFX concerns biosimilars. The
widespread availability of the cheaper, generic versions of originator was associated with
many fears from both patients and physicians. Currently, there are enough data confirming
their safety and efficacy as being comparable to original IFX [6,7,21].

Our study is the only one that not only investigates IRs’ rate with or/without PM
but that also compares original IFX with two biosimilars (Remsima, Flixabi). Due to the
even greater potential immunomodulatory properties of biosimilar agents, there were
concerns whether their use would not be associated with an increased rate of IRs. We have
analyzed four groups of patients: those treated with IFX originator (Remicade) and PM;
those receiving Remsima both with and without PM; and those on Flixabi without PM. The
IR rate was comparable between the originator and biosimilars, and PM had no statistically
significant influence on this rate for all the agents.

The limitation of our study is its retrospective character and, as the numbers of IRs,
are limited, some differences might not appear.

Results from our study and the available published data indicate that PM either with
steroids or antihistamines does not seem to be associated with a decreased risk of IRs to
IFX in IBD patients. Therefore, we assume that PM should no longer be a part of standard
protocols.

5. Conclusions

At our site, the incidence of IR was low, and PM did not decrease the incidence of IR
in Polish pediatric patients with IBD receiving IFX. These results indicate that PM with
steroids and/or antihistamines should not be a standard part of IFX infusion to prevent IR.
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