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KEYWORDS Abstract Anti-TNF-« therapies are used in the treatment of different inflammatory conditions,
Inflammatory bowel such as inflammatory bowel disease (IBD). However, paradoxical effects may occur during treat-
disease; ment. In other words, these drugs can induce or unmask diseases similar to those they were
Paradoxical effects; intended to treat. Etanercept is the main anti-TNF-a agent associated with the development
Anti-TNF-« therapies; of paradoxical IBD; this drug, moreover, has no proven usefulness in the treatment of the dis-
Infliximab; ease. This association, which is not coincidental and meets the criteria for a temporal causal
Etanercept; association, is infrequent and is seen particularly in patients with spondyloarthritis. Restart-
Adalimumab ing treatment with etanercept may induce new intestinal symptoms. There are no endoscopic,

histopathologic or clinical differences between primary and secondary I1BD, and both are diag-
nosed in the same way. The most frequent presentation is Crohn disease. When a paradoxical
event occurs, etanercept is usually replaced with infliximab, which has not been associated
with disease recurrence.

© 2016 Elsevier Espana, S.L.U., AEEH and AEG. All rights reserved.

PALABRAS CLAVE Enfermedad inflamatoria intestinal como efecto paradoéjico del tratamiento
Enfermedad con anti-TNF-«
inflamatoria

intestinal: Resumen Los anti-TNF-a forman parte del tratamiento de distintas enfermedades inflama-
Efectos paradéjicos; torias, como la enfermeda.d inflamatoria 1ntesFlnal (Ell). Sin fe’mbargo, se han desc.rlt.o los
Anti-TNF-a* efectos paraddjicos, es decir, el desenmascaramiento o produccion de enfermedades similares
’ a aquellas para las que se utilizan. Concretamente, en la Ell, el farmaco biolégico mas impli-

Infliximab;
Etanercep’t' cado ha sido etanercept, el cual ademas no ha demostrado su utilidad como tratamiento de
Adalimumai) esta enfermedad. Esta asociacion, que no es casual, y que cumple el criterio temporal de
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causalidad, es un cuadro infrecuente que se da especialmente en pacientes con espondiloartri-
tis. Su reintroduccion puede inducir nuevos brotes. No hay diferencias clinicas, endoscopicas ni
anatomopatoldgicas que permitan discernirla de la Ell primaria, y el proceso diagnostico es el
mismo. La presentacion mas habitual es la de enfermedad de Crohn. La estrategia terapéutica
mas extendida consiste en sustituir etanercept por infliximab, con el cual no se ha descrito

recidiva de la enfermedad.

© 2016 Elsevier Espana, S.L.U., AEEH y AEG. Todos los derechos reservados.

Introduction

Anti-TNF-a agents are used to treat various inflammatory
diseases, such as inflammatory bowel disease (IBD), rheuma-
toid arthritis, psoriatic arthritis and ankylosing spondylitis
(AS). Different anti-TNF-a drugs have different molecular
structures.’"* Although all anti-TNF-« agents seem to have
similar efficacy in musculoskeletal disorders, differences
in their molecular structure could explain the differences
observed in their immunomodulatory potential, in their effi-
cacy in IBD, and also in their spectrum of adverse effects.

Anti-TNF-a drugs have been associated with various para-
doxical adverse events, i.e., the unmasking or development
of diseases similar to those they are used to treat, such as
psoriasis, anterior uveitis, lupus-like disorders or IBD.*"°

Specifically, etanercept, which has no demonstrated effi-
cacy in IBD, has been most frequently associated with the
occurrence of this disease.®”-"" This association, which can-
not be considered fortuitous, is particularly common in
patients with spondyloarthritis, in whom IBD develops soon
after starting treatment with etanercept,’® while resump-
tion of treatment can cause new flares."?

There are no clinical, endoscopic or histopathologic
differences between paradoxical and primary IBD. The diag-
nosis process is the same, and IBD should be suspected when
patients with rheumatic diseases treated with anti-TNF-a
develop intestinal symptoms.®’ The most common presenta-
tion is similar to Crohn’s disease (CD)." Although treatment
is not fully established, the most widely used strategy con-
sists of replacing etanercept with infliximab, which is not
associated with IBD recurrence.’*710.11

However, paradoxical IBD is a rare, poorly understood
event that would not have been attributed to the effect
of therapy had it remained unknown. For this reason, we
believe that this article may provide information relevant
to routine clinical practice.

What is etanercept?

Tumour necrosis factor o (TNF-a) is a pivotal factor
in the disordered inflammatory response that character-
izes diseases such as CD and ulcerative colitis (UC). The
action of this cytokine is highly complex, though it is
known to be mainly proinflammatory.”* As a result, TNF-«
drives monocytes to differentiate into macrophages, acti-
vates macrophages and phagosomes, increases neutrophil
and macrophage chemotaxis, promotes granuloma forma-
tion and maintains their cell integrity."? Anti-TNF-a drugs
inhibit these actions by directly blocking circulating and

transmembrane TNF-a. Nevertheless, it also induces cell-
mediated cytotoxicity, which is triggered by the molecule’s
Fc component, and apoptosis.?* 4

There are basically five anti-TNF-a drugs, three are
complete immunoglobulins (infliximab, adalimumab and
golimumab), another (certolizumab) is formed only from the
Fv fragment of an anti-TNF-a immunoglobulin fused with a
stabilizing molecule, and the last, etanercept, is a fusion
protein, composed of a dimer formed by fusing a protein
(the extracellular domain of human tumour necrosis fac-
tor receptor-2 [TNFR2/p75]) to the Fc domain of human
immunoglobulin G1 (IgG1)." This Fc component contains
the hinge, CH2 and CH3 regions, but not the CH1 region of
IgG1? This molecule, therefore, differs both in structure and
mechanism of action from those found in other anti-TNF-«
agents, a factor that could explain the differences observed
in its efficacy and the safety profile.

Anti-TNF-« agents are used to treat various inflammatory
diseases, such as IBD, UC, rheumatoid arthritis, psoriatic
arthritis and AS.

Specifically, the European Medicines Agency (EMA) has
approved the use of etanercept as a second-line therapy
in rheumatic diseases that have not responded to standard
therapies (mainly methotrexate).” These include rheuma-
toid arthritis, juvenile idiopathic arthritis (JIA), psoriatic
arthritis, AS, non-radiographic axial spondyloarthritis and
plaque psoriasis.'®

However, etanercept is the only anti-TNF-« that has not
shown any efficacy in IBD, while infliximab and adalimumab
are effective in both inducing and maintaining remission
in CD and moderate to severe UC."" 316 Sandborn et al.,"
who investigated this particular issue, found that etanercept
was safe but ineffective for the treatment of moderate to
severe CD. One possible explanation for this is the dosage
used (25mg twice weekly), which is the usual dose for
rheumatoid arthritis. The authors suggest that higher doses
or more frequent administration may be required to attain a
response.

Etanercept and paradoxical gastrointestinal
reactions

Although anti-TNF-a agents have been shown to be highly
effective, they are not without their adverse effects. These
drugs increase susceptibility to infections, certain tumours
(lymphomas, leukaemia, other haematopoietic malignan-
cies and solid tumours), skin lesions and neurological
disorders, among others."® They can also produce or unmask
diseases similar to those they are used to treat, resulting
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in what has been termed paradoxical reactions or effects.
This means that they can be used in the treatment of pso-
riasis, anterior uveitis, rheumatic disease and IBD, but may
produce symptoms similar to these diseases.*'?

Etanercept, in particular, has been implicated in the
emergence of paradoxical IBD,%”'0 although the same
phenomenon has also been reported in patients receiv-
ing golimumab,"''® adalimumab and, in rare cases,
infliximab. %"

The emergence of IBD in patients treated with etaner-
cept cannot be considered fortuitous, as various studies have
reported a clear temporal relationship. In true IBD associ-
ated with rheumatic diseases, onset may occur years after
the initial diagnosis, while in the case of a paradoxical reac-
tion, IBD will onset a few months after start of etanercept
therapy,'® while resumption of treatment can cause new
flares. "

The association between anti-TNF-a agents and paradox-
ical reactions is more common in patients with various forms
of spondyloarthritis (AS, JIA, enthesitis-related arthritis,
and undifferentiated and non-radiographic spondyloarthri-
tis) and less frequent in psoriatic arthritis.!4-810.12

Are these paradoxical gastrointestinal
reactions common?

Fortunately, this association is rare, and is more frequent
with etanercept than with other anti-TNF-a agents. In AS,
incidence is estimated at 2.3 per 100 patient-years with
adalimumab and 2.2 cases per 100 patient-years with etan-
ercept. Incidence was similar when compared to placebo,
but differed significantly when each was compared with
infliximab.” In the case of JIA, the incidence of new cases
with etanercept is 1.9 per 100 patient-years.®'° More impor-
tantly, in patient with a history of IBD, the relative risk
of reactivation increases ten-fold in patients treated with
etanercept, but not in those taking infliximab or placebo.”

AS and IBD are two genetically related diseases.”® In
fact, 6% (5%-10%) of individuals with AS have a history
of IBD; moreover, 40%-60% present subclinical endoscopic
and histopathological lesions similar to those of IBD. In
these patients, CD is more common that UC."72" However,
emergence of IBD has been reported in patients with AS
treated with etanercept and adalimumab, and a clear tem-
poral relationship has been observed between exposure or
re-exposure to the drug and the subsequent onset of the
disease. Some authors suggest that anti-TNF-a agents could
unmask existing subclinical conditions.*1°

An important issue in both this and other situations could
be the effect of therapy combined with an immunosuppress-
ant.

Braun et al.” performed a meta-analysis of 9 clinical
trials, 7 of which were placebo-controlled and 2 open-
label, with a total of 1514 patients. They found that
patients receiving continuous azathioprine presented fewer
IBD flares. However, they do not mention whether incidence
of IBD differed between patients receiving combination
vs monotherapy. The authors also mention that azathio-
prine and other disease-modifying antirheumatic drugs were
allowed in both the etanercept and the larger adalimumab
trial, concluding that it is unclear whether and how this

may have influenced the results. Neither were the authors
able to determine concomitant intake of nonsteroidal anti-
inflammatory drugs (NSAIDs), although they suggest this was
likely to be similar between the different groups.

Barthel et al.?? studied patients with JIA to specif-
ically investigate whether concomitant administration of
anti-TNF-a and immunosuppressants affects the develop-
ment of IBD. Of 3071 patients included in the study, 11
had IBD. Patients with IBD more commonly had enthesitis-
related arthritis, extended oligoarthritis, psoriatic arthritis,
and also rheumatoid factor (RF)-negative polyarthritis. How-
ever, no cases of IBD were observed in patients with
systemic JIA or RF-positive polyarthritis. They observed that
methotrexate seemed to be protective, since IBD incidence
was significantly lower in patients receiving combination
etanercept + methotrexate than etanercept in monotherapy,
leading them to conclude that etanercept as monotherapy,
but not in combination, is associated with IBD.

What is the pathogenesis? Why does IBD occur
more frequently with this drug?

Different anti-TNF-a drugs have different clinical and
biological properties. Various hypotheses have been put for-
ward to explain this phenomenon.

The different molecular structures of these drugs are
highly relevant. First, infliximab, adalimumab, certolizumab
and golimumab are monoclonal antibodies, whereas etaner-
cept is a fusion protein (an antireceptor).? Infliximab and
adalimumab bind specifically to TNF-«, but etanercept also
binds to lymphotoxin a."?

In addition, two TNF-a can bind to a molecule of inflix-
imab, and three infliximab molecules can bind to one TNF-a,
thus completing all TNF-a domains. In contrast, etanercept
dimers only bind to two of these, leaving the third free,
thus forming 1:1 complexes.? Infliximab, unlike etanercept,
binds to TNF-a monomers, which can prevent the formation
of bioactive trimers. Etanercept-TNF-a complexes, mean-
while, are less stable than those formed with infliximab,
and when they disassociate, TNF-«a is released and again
becomes biologically active.'?

It has also been hypothesized that some of the inflamma-
tory phenomena observed in CD could be due to macrophage
dysfunction.® Granulocyte chemotaxis towards the bowel
wall would clearly be diminished, causing impaired faecal
matter and bacteria clearance and promoting the forma-
tion of granulomas.® Macrophage TNF-a secretion in these
patients would be abnormally low due to lysosomal destruc-
tion of this substance. Thus, decreased local TNF-« activity
following administration of anti-TNF-a agents could precip-
itate IBD-like symptoms.’ This is even thought to occur in
two stages. In the first, shortly after administration, the
aforementioned TNF-a depletion takes place. Subsequently,
a chronic change occurs over weeks or months, which pre-
dominantly affects T lymphocytes, and can be reversed by
the administration of TNF-a. In this regard, monoclonal anti-
bodies (not etanercept) are known to induce circulating and
lamina propria T lymphocyte apoptosis by binding directly
to transmembrane TNF-« and by caspase 3 activation.”?10.16
Infliximab may also lyse TNF-a-secreting cells by inducing
complement-mediated cytolysis. Etanercept, however, due
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to its counterregulatory properties, increases T cell levels
in peripheral blood, thereby inducing TNF-«a and interferon
gamma (IFNvy) synthesis, both of which promote inflamma-
tion of the intestinal mucosa, IFNvy synthesis, and granuloma
formation.?7:16

These differences do not seem to be relevant in muscu-
loskeletal diseases, where all anti-TNF-« agents show similar
efficacy. However, it could explain the differences observed
in their immunomodulatory potential and in their efficacy in
IBD.

According to one hypothesis, the introduction of a TNF-
o blocker, mainly etanercept, in genetically predisposed
patients, such as carriers of genetic variants NOD2/CARD15,
would lead to cytokine imbalance and in increase in inter-

feron alevels, which may lead to the development of
|BD.1’5’6‘9’1O’12

Is there a specific pattern? Does paradoxical
IBD differ from primary IBD?

Toussirot et al.'® classified IBD following anti-TNF-a admin-
istration as CD, UC and indeterminate colitis. Other authors
have described a fourth group, similar to Crohn’s disease
(CD-like), defined as an atypical histopathological pattern
with endoscopic findings and an extension suggestive of
CD." In the study in question, the authors found that IBD
most commonly presents as CD (50%) or CD-like disease
(43.7%) but rarely as UC (6.25%). A French study found that
the prevalence of a family history of IBD and age at onset
were similar in primary and paradoxical IBD.®

No clinical, endoscopic or histopathological differences
have been found that would differentiate primary and para-
doxical IBD.

Is diagnosis the same? When should it be
suspected?

Diagnosis is carried out in the same way as in other cases
of IBD. The main difference is that the first step is to
establish a specific clinical suspicion. Thus, the possibility
of IBD should be investigated in patients with rheumatic
disease (mainly spondyloarthritis) treated with anti-TNF-«
(particularly etanercept) who develop intestinal symptoms
(such as abdominal pain, diarrhoea, weight loss and others),
including perianal abscess.®” Time to onset after initiating
etanercept varies greatly, but is usually 8 months.”>'°

How should it be treated?

Once diagnosed, the best treatment strategy remains
unclear, though various options have been suggested. The
most widespread therapeutic strategy is to replace etan-
ercept with infliximab, which has not been associated
with disease recurrence. This strategy has been reported
to achieve clinical remission with no new flares."*6710
However, reintroducing etanercept is associated with a
recurrence of symptoms. %12

Braun et al.” describe two therapeutic options in
patients with rheumatic disease and etanercept therapy
presenting with paradoxical UC: if they are treated concomi-
tantly with other disease-modifying antirheumatic drugs,

etanercept can be withdrawn without adding new drugs;
if not, the addition of corticosteroids and azathioprine has
been shown to be effective.

A more unusual practice is to maintain etanercept
without further changes,” although the addition of oral
mesalazine* or, in the case of CD, sulfasalazine’ has also
been described.

Does it re-emerge after switching to other
anti-TNF-« agents?

In the observational study carried out by Toussirot et al.'” no
recurrence occurred after switching to another anti-TNF-a.
However, new intestinal symptoms occurred after restarting
etanercept.’?

Can it be prevented?

In this type of treatment it is important to individualize indi-
cations before weighing the risks and benefits, taking into
account the spectrum of adverse effects. In AS patients,
some authors suggest that a personal or family history of
IBD should first be ruled out, as etanercept is contraindi-
cated in these cases. In case of doubt, an ileocolonoscopy
should be performed before starting etanercept.”'® Some
even suggest avoiding adalimumab in AS,’ although clinical
experience in our setting suggests that this is not necessary.
Infliximab is the biological treatment of choice in patients
with AS and IBD activity."7:">
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