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Abstract

Background and Aims: Immunomediated adverse events [IAEs] are the most frequently reported infliximab [IFX]-related adverse events.
Combination therapy may reduce their incidence, although this strategy is not recommended in elderly patients. We aimed to compare the rates
of IFX-related IAEs and loss of response [LOR] in elderly and younger patients.

Methods: Adult patients in the ENEIDA registry who had received a first course of IFX therapy were identified and grouped into two cohorts
regarding age at the beginning of treatment [over 60 years and between 18 and 50 years]. The rates of IAEs and LOR were compared.

Results: In total, 939 patients [12%] who started IFX over 60 years of age and 6844 [88%] below 50 years of age were included. Elderly patients
presented a higher proportion of AEs related to IFX [23.2% vs 19%; p = 0.002], infections [71% vs 4.3%; p < 0.001] and neoplasms [2.2% vs
0.5%; p < 0.001]. In contrast, the rates of IAEs [14.8% vs 14.8%; p = 0.999], infusion reactions [8.1% vs 8.1%; p = 0.989], late hypersensitivity
[1.3% vs 1.2%; p = 0.895], paradoxical psoriasis [1% vs 1.5%; p = 0.187] and drug-induced lupus erythematosus [0.6% vs 0.7%; p = 0.947]
were similar in elderly and younger patients. LOR rates were also similar between the two groups [20.5% vs 19.3%; p = 0.438]. In the logistic
regression analysis, IFX monotherapy, extraintestinal manifestations and female gender were the only risk factors for IAEs, whereas IFX mono-
therapy, extraintestinal manifestations and Crohn’s disease were risk factors for LOR.

Conclusions: Elderly patients with inflammatory bowel disease have a similar risk of developing IFX-related IAEs and LOR to that of younger

patients.
Key Words: Elderly; inflammatory bowel disease; adverse events.

1. Introduction

Inflammatory bowel disease [IBD], a chronic condition that
includes ulcerative colitis [UC] and Crohn’s disease [CD], typ-
ically develops in young adults and adolescents.! However,
the prevalence of elderly patients with IBD is increasing due
to both elderly-onset disease and long-lasting IBD.>* Ageing
is associated with an increase in comorbidities and, as a con-
sequence, in polypharmacy and the risk of developing drug-
related adverse events [AEs] due to errors in medication
intake and drug interactions.*® Ageing also implies certain
physiological changes that may modify the pharmacokinet-
ics and pharmacodynamics of drugs.” Moreover, elderly pa-
tients with IBD are clinically challenging since the relevance
of safety issues and ultimate therapeutic goals may vary from
those pursued in younger patients.

Furthermore, the elderly may present disturbances in their
immune response. On the one hand, the so-called inflammaging
phenomenon,® a chronic inflammatory state leading to an in-
creased incidence of certain inflammation-related conditions
[i.e. arthritis, cardiovascular events, autoimmune diseases],
has been described. On the other hand, immunosenescence
[the decline of the immune system associated with ageing]®!°
may also play a role in a number of immune responses, and
has been suggested to explain the less aggressive phenotype of
elderly-onset IBD.

Infliximab [IFX] was the first biological drug to be li-
censed for IBD. Its high clinical efficacy and the decrease in
its cost due to the development of biosimilars have placed it
as the first-line therapy for complicated IBD. The most com-
mon [FX-related AEs are immune-mediated [TAEs]. Although
their definition is not well established, IAEs usually include
acute infusion reactions [IRs], which represent between 5%
and 20% of anti-tumour necrosis factor [anti-TNF]-related
AEs!"12 and could be related to antibodies to IFX [ATI] pro-
duction,!® autoimmune reactions that are associated with
autoantibody formation (e.g. drug-induced lupus erythema-
tosus [DILE]) and certain dermatological reactions such as
paradoxical psoriasis or eczema.'* Moreover, 23-46% of IBD

patients who start anti-TNF therapy lose initial response to
the drug (a phenomenon known as loss of response [LOR])
within the first year of treatment.'®'¢ Although a standard
definition, diagnostic criteria and pathogenesis for LOR are
still lacking, most authors agree that immunogenicity plays a
role in at least some cases since ATT have been associated with
an increased risk of LOR.!317:18

ATI production is decreased by the concomitant use of im-
munosuppressants with IFX. However, the increased risk of
thiopurine-related AEs in the elderly IBD population'-! is
well established. In contrast, in a previous study, we observed
a lower rate of IRs with IFX among elderly-onset IBD pa-
tients.® Since combination therapy with IFX and immunosup-
pressants is usually advised to increase treatment persistence,
IFX monotherapy might be a better option for elderly patients
if a lower risk of IAEs and LOR is demonstrated, to avoid
the increase in the risk of infections and neoplasms that has
been observed in the elderly with combination therapy.!*°
In contrast, data supporting the use of combination therapy
with adalimumab [and also golimumab] are less robust and
these drugs are more frequently prescribed as monotherapy.
For this reason, assessing the need for combination therapy
with these subcutaneous anti-TNF agents seems less neces-
sary. Therefore, we aimed to assess the prevalence of IAEs
and LOR in elderly IBD patients and young adults with IBD
treated with IFX as the first biological therapy.

2. Methods

This is an observational, retrospective, multicentre, nation-
wide study promoted by the Spanish Working Group in IBD
[GETECCU].

2.1. ENEIDA Registry

Patients were identified from the ENEIDA registry, a pro-
spectively maintained database with continuous external
monitoring to ensure the completeness and consistency of
the data entered.?” The registry was approved by the Ethics
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Committees of each participating centre and patients signed
an informed consent form. At the time of data extraction, the
registry included more than 52 000 patients from 61 centres.
The study was approved by the GETECCU Research Board.
Clinical data, use, effectiveness and the AEs related to bio-
logical drugs were prospectively collected in the database.

2.2. Patients

All adult IBD patients to whom at least one dose of IFX had
been administered as the first biological treatment for IBD
were identified from the ENEIDA registry. Patients who had
been treated with other biological drugs as the first bio-
logical agent [adalimumab, golimumab, ustekinumab or
vedolizumab] were excluded. In those patients receiving sev-
eral IFX treatment courses, only the first one was included
for analysis.

Patients were grouped according to age at the beginning
of IFX treatment. The elderly group included patients who
started IFX over 60 years of age, whereas the control group
included young adult patients who started IFX between 18
and 50 years of age. To avoid overlap between the study
groups, follow-up was limited to 10 years and patients who
started IFX between 51 and 59 years of age were excluded.

2.3. Variables and definitions

Data collection included age at the beginning of IFX, gender,
IBD type, familial history of IBD, extra-intestinal manifest-
ations and phenotypic IBD features. Regarding IFX treat-
ment, we recorded the type of IAE as collected in the ENEIDA
registry: acute IRs, delayed hypersensitivity, paradoxical psor-
iasis and DILE. In addition, LOR [clinical worsening after
initial clinical improvement] was also recorded. As a conse-
quence of the lack of a standard definition for these IAEs,
they were registered at the discretion of each investigator in
the registry. The use of concomitant immunosuppressants
was also recorded. The follow-up period was the time inter-
val between the beginning of IFX therapy and treatment
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discontinuation or the last follow-up visit, whichever oc-
curred first. The main outcomes of the study were the devel-
opment of IAEs [including acute IRs, delayed hypersensitivity,
paradoxical psoriasis and DILE] and LOR.

2.4. Statistical analysis

Continuous variables are expressed as mean with standard
deviation or median and interquartile range [IQR] as needed,
and were compared using Student’s ¢ test. Categorical vari-
ables are expressed as proportions with a 95% confidence
interval [CI] and compared with the Chi-square test. Logistic
regression analyses were performed to investigate the poten-
tial risk factors for developing IAEs and LOR.

3. Results

Of the more than 52 000 patients included in the ENEIDA
registry at the time of data extraction, 14 518 patients [28%]
had been treated with biological agents. Of those, 7783
[15%] had been treated with IFX as the first biological treat-
ment [Figure 1]. We included 939 [12%] patients who started
IFX over 60 years of age and 6844 [88%] adult patients who
started IFX below 50 years of age, between May 1998 and
September 2018. Although gender was evenly distributed in
the two groups, a lower proportion of CD, familial history of
IBD, perianal disease, extraintestinal manifestations and con-
comitant use of immunosuppressants (but with a significantly
greater use of MTX [4.9% vs 2.7%, p < 0.001]) was observed
in the elderly group [Table 1].

Overall, elderly patients presented a significantly higher
proportion of AEs related to IFX as compared to the con-
trol group [23.2% vs 19%; p = 0.002], as well as a signifi-
cantly higher rate of infections [7.1% vs 4.3%; p < 0.001]
and neoplasms [2.2% vs 0.5%; p < 0.001]. The IFX-related
incidence rate of AEs in the elderly group was 12.96 per 100
patient-years and in the control group was 8.67 per 100
patients-years.

ENEIDA Registry
52 823 IBD patients

A 4

14 518

Patients treated with a first biological agent
(28%)

4277 patients starting other biological agents

2458 patients starting infliximab between

(4038 adalimumab; 239 golimumab) < > 51 and 59 years of age.
Excluded Excluded
v
Patients treated with infliximab
7783 (15%)
v v
Elderly group Control group

vs.

939 (12%) patients starting infliximab over 60 years of age

Figure 1. Study flow-chart.

6844 (88%) patients starting infliximab between 18-50 years of age
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3.1. IAEs and LOR

No differences in the overall rate of IAEs [14.8% elderly vs
14.8% control group; p = 0.999] and the rate of treatment
discontinuation due to IAEs [12.1% elderly vs 11.4% con-
trol group; p = 0.477] were observed between study groups.
The prevalence of the different type of IAE are summarized in
Table 2. The incidence rate of IAEs was 8.26 per 100 patient-
years in the elderly group and 6.76 per 100 patient-years in
the control group. Again, no differences were observed ac-
cording to the type of IAE between the elderly and control
groups: acute IRs, late hypersensitivity, paradoxical psoriasis
and DILE. Finally, the incidence rates of LOR were of 8.70
and 7.19 per 100 patient-years in elderly and control groups,
respectively. No differences between the two study groups
regarding LOR [20.5% elderly vs 19.3% control group;
p = 0.438] were found.

3.2. Risk factors for IAEs and LOR

In the logistic regression analysis, IFX monotherapy (odds
ratio [OR] 1.36;95% CI 1.17-1.58;p < 0.001), extraintestinal
manifestations [OR 1.47; 95% CI 1.26-1.72; p < 0.001] and
female gender [OR 1.69; 95% CI 1.45-1.97; p < 0.0001]
were the only risk factors identified for the development of
IAEs [Table 3]. In addition, I[FX monotherapy [OR 1.19; 95%
CI1.03-1.38; p = 0.017], extra-intestinal manifestations [OR
1.35; 95% CI 1.16-1.58; p < 0.0001] and CD [OR 1.23;
95% CI 1.04-1.45; p = 0.015] were identified as risk factors
for developing LOR [Table 4]. Neither older age nor elderly-
onset IBD were associated with the development of IAEs or
LOR. No risk factors were observed when this analysis was
performed only in the elderly group.

949

Since the proportion of patients using concomitant im-
munosuppressants was significantly higher in the control
group [57% vs 48%; p < 0.001], we decided to perform a
subanalysis excluding patients on combination therapy. In
this subset of patients, extra-intestinal manifestations [OR
1.36; 95% CI 1.09-1.69; p = 0.006] and female gender [OR
1.93;95% CI 1.56-2.41; p < 0.001] remained as risk factors
for developing IAEs, whereas CD was a protective factor [OR
0.77;95% C10.60-0.99; p = 0.043]. No risk factor was iden-
tified for LOR.

4. Discussion

Clinical experience gathered over more than 20 years of IFX
use led to the implementation of certain measures to increase
the efficacy and safety of the drug. Moreover, the licensing
of anti-TNF biosimilars reinforced the positioning of these
drugs in the first line of biological therapies in IBD. However,
the elderly population is scarcely represented in pivotal clin-
ical trials and data from elderly patients are rarely analysed
separately in adult cohorts in real-world clinical studies.
Therefore, it is unknown if all the measures applied to opti-
mize IFX treatment are useful or even necessary in the elderly
population. The optimal use of biological drugs in the elderly
remains an unmet need in IBD. In fact, biological agents and
immunosuppressants are used less often in elderly IBD pa-
tients than in young adults due not only to a less aggressive
disease but also because of the fears of physicians regarding
the development of AEs.3?

To our knowledge, this is one of the largest cohorts assess-
ing [FX-related TAEs in elderly patients. We observed that the

Table 1. Baseline clinical characteristics of the cohort. Data are expressed as raw numbers [frequency] or median [interquartile rangel

Elderly group [# = 939] Control group [n = 6844] P

Female gender 442 [47.1] 3325 [48.6] n.s.
Age [years] 66 [62-71] 34 [27-41] <0.05
IBD type

Crohn’s disease 536 [57.1] 4783 [69.9] <0.05

Ulcerative colitis 392[41.7] 2000 [29.2]

IBD unclassified 11[1.2] 610.9]
Familial history of IBD 163 [12.6] 971 [16.1] 0.010
Perianal disease 180 [19.2] 2247 [32.8] <0.05
Extra-intestinal manifestations 217 [23.1] 2131 [31.1] <0.001
Concomitant immunosuppressants 337 [48.1] 3196 [57.0] <0.001
Follow-up period, months [IQR] 11 [3-30] 14 [3-44] <0.001

Elderly-onset IBD/Long-lasting IBD

512 [54.5]/427 [45.5]

Table 2. Prevalence of immunomediated adverse events and loss of response related to infliximab

Adverse events, 1 [%] Whole cohort Elderly group Control group P

Immunomediated adverse events 1153 [14.8] 139 [14.8] 1014 [14.8] 0.992
Treatment withdrawal due to IAEs 891 [11.4] 114 [12.1] 777 [11.4] 0.477
Drug-induced lupus erythematous 5110.7] 6 10.6] 4510.7] 0.947
Acute infusion reactions 629 [8.1] 76 [8.1] 553 (8.1] 0.989
Late hypersensitivity 96 [1.2] 12 [1.3] 84 [1.2] 0.895
Paradoxical psoriasis 112 [1.4] 9 [1] 103 [1.5] 0.187
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Table 3. Logistic regression analysis for risk factors of immunomediated adverse events in the total cohort and in those patients receiving infliximab in

monotherapy

Immunomediated adverse events Whole cohort [n = 7783]

Infliximab monotherapy[n = 2771]

OR 95% CI p OR 95% CI p

Female gender 1.69 1.45-1.97 <0.001 1.93 1.56-2.41 <0.001
Extra-intestinal manifestations 1.47 1.26-1.72 <0.001 1.36 1.09-1.69 0.006
Infliximab monotherapy 1.36 1.17-1.58 <0.001 - - -

Elderly patients - - 0.866 - - 0.837
Crohn’s disease - - 0.085 0.77 0.60-0.99 0.043
Perianal disease - - 0.405 - - 0.418
Familial IBD - - 0.800 - - 0.434
Elderly onset of IBD - - 0.218 - - 0.443

Table 4. Logistic regression analysis for risk factors of loss of response in the total cohort and in those patients receiving infliximab in monotherapy

Loss of response Whole cohort [ = 7783]

Infliximab monotherapy [n = 2771]

OR 95% CI p OR 95% CI p

Female gender - - 0.791 - - 0.985
Extra-intestinal manifestations 1.35 1.16-1.58 <0.001 - - 0.091
Infliximab monotherapy 1.19 1.03-1.38 0.017 - -

Elderly patients - - 0.924 - - 0.919
Crohn’s disease 1.23 1.04-1.45 0.015 - - 0.307
Perianal disease - - 0.891 - - 0.809
Familial IBD - - 0.991 - - 0.524
Elderly onset of IBD - - 0.420 - - 0.358

risk of IAEs was similar in elderly and younger IBD patients.
Although our results might be biased by a less frequent use
of concomitant immunosuppressants in elderly patients, the
results remained the same when only those patients on IFX
monotherapy were included in the analysis. Unfortunately, in
one of the few studies focused on the incidence of anti-TNF-
related AEs among elderly IBD patients, data on IAEs were
not provided.?* Of note, we also observed that female gender
and extra-intestinal manifestations are risk factors for IAEs.
Females are presumed to have an enhanced immunoreactivity
as compared to males, leading to an increased risk of multiple
autoimmune disorders and ATI development.>” Similarly,
extra-intestinal manifestations may be related to a higher im-
munogenicity?® and have been associated with a more sys-
temic involvement of IBD.

In a retrospective study led by our group in which treat-
ment requirements in elderly-onset IBD were assessed as
compared to young adults, we found that elderly patients
presented IRs to IFX in a significantly lower proportion, but
this was not the case for delayed hypersensitivity reactions
and anaphylaxis.? Because of the small sample size in this pre-
vious study, we decided to perform a larger-sized study specif-
ically designed to assess IAE prevalence in older patients. IRs
are among the most common adverse events related to IFX
treatment. In our cohort the prevalence of IRs was 8.1%, a fig-
ure within previously reported ranges.'** In line with our re-
sults, no differences were observed regarding IRs in an Italian
study including 114 elderly IBD patients.*® In contrast, in a
retrospective Belgian study with a small sample size, Lobatén
et al. observed that IRs were less frequent in the elderly [4%
vs 17%], although AEs were among the main reasons for

stopping anti-TNF in those over 65 years of age.’! Although
the specific pathogenesis of IRs is still not fully understood in
some cases, ATI production has been repeatedly involved!”'®
and the presence of ATI was associated with a two-fold in-
crease in the risk of IRs in a recent meta-analysis.”* In con-
trast, Paul and Roblin found that the risk of ATI formation
was independently related to age over 60 years and IFX
monotherapy in a small prospective cohort.’?> A possible ex-
planation for this higher ATI incidence without an increased
prevalence of IRs might be the consequence of an increased
production [related to so-called inflammaging] of ineffective
[related to immunosenescence] autoantibodies. In fact, elderly
age was not a risk factor for IAEs or LOR even when we ana-
lysed only those patients on monotherapy.

The prevention of LOR remains one of the most import-
ant arguments for the use of combination therapy. However,
when possible, combination therapy should be avoided in
older patients for safety reasons. Moreover, the use of com-
bination therapy was associated with a higher risk of treat-
ment discontinuation.’** Interestingly, we did not observe
differences between elderly and younger patients regarding
LOR. The overall prevalence of LOR in the whole cohort was
20%, a figure similar to that previously reported in the litera-
ture.'>!® Data on LOR among elderly patients are scarce and
mostly extrapolated from treatment discontinuation [which
may not be synonymous with LOR]. In the above-mentioned
Italian study, the prevalence of LOR in anti-TNF naive eld-
erly patients was significantly higher than in younger patients
[29% vs 6%; p < 0.001].%° In contrast, treatment discontinu-
ation due to LOR in the Belgian study was lower in elderly
patients [10% vs 42%].3! Therefore, from our point of view,
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the risk of LOR to IFX is not decreased with age, and com-
bination therapy seems reasonable even in elderly patients.

Beyond the strength of being the largest study ever reported
assessing IFX-related IAEs in an elderly IBD population, the
present study has some limitations. First, and as a consequence
of its retrospective design, there may be an under-reporting
bias against mild IAEs. Second, IAE categorization was made
at the discretion of the treating physician, due to the lack of
a standard definition of IAEs; however, this would impact
evenly in the two study groups. Finally, neither IFX trough
levels nor ATI nor premedication treatment, as well as some
other parameters that may impact on the pharmacokinetics
of IFX [body mass index, serum albumin, IFX dosing, use of
pre-medication], are collected in the ENEIDA registry; their
availability would have strengthened our results in terms of
treatment-related immunogenicity.

In conclusion, elderly IBD patients who start treatment
with IFX have a similar risk of developing IAEs and LOR
as younger patients, regardless of the use of concomitant im-
munosuppressants. Therefore, elderly patients may benefit
from combination therapy to the same degree as younger pa-
tients. From this perspective, it seems reasonable to use com-
bination therapy when using IFX in elderly patients, switching
to monotherapy once the therapeutic effect is achieved to
avoid safety concerns [mainly infections and malignancies] in
the mid- and long term.
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