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Eosinophilic gastroenteritis — a manifestation
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Abstract

Treatment of eosinophilic gastroenteritis (EGE) is mainly empirical and is based on the assessment of symptom severity
and the experience of clinicians. Patients with mild disease can be treated symptomatically, while patients with more severe
symptoms or malabsorption symptoms require more aggressive therapy. So far, several therapeutic options have been proposed,
including the following: dietary treatment, glucocorticosteroids, inhibitors of leukotriene receptors, mast cell stabilizers, immuno-
modulating drugs, and biological drugs. Unfortunately, there is still a lack of well-designed, prospective. and randomized clinical
trials involving large groups of patients with EGE and assessing the effectiveness of individual treatments. More research is
needed to compare the efficacy and safety profiles of the various treatments available, and to select the prognostic factors of re-
lapse, which in turn will be extremely important in making decisions about the initial treatment phase and maintenance therapy.

Introduction

Eosinophilic gastroenteritis (EGE) is a rare disease
characterized by inflammatory infiltrates of the gastro-
intestinal wall, mainly composed of acidophilic cells. It is
a poorly understood disease. We do not know the exact
frequency of the disease or its pathomechanism, there
are no diagnostic standards, and even less is known
about its effective treatment. The treatment of EGE is
mainly empirical and based on assessment of the sever-
ity of symptoms and experience of clinicians. Patients
with mild disease can be treated symptomatically, while
patients with more severe symptoms or malabsorption
require more aggressive therapy. Several therapeutic op-
tions have been proposed so far including the following:
dietary therapy, glucocorticosteroids, leukotriene receptor
inhibitors, mast cell stabilizers, immunomodulatory drugs,
and biologics. Most therapeutic strategies have been test-
ed only in small groups of patients or single cases, and
randomized trials conducted on this topic have only eval-
uated the efficacy of montelukast in paediatric patients.

Dietetic treatment

Dietary treatment can be presented schematically
in the form of 3 staircases, as shown in Figure 1. “As-
cending” the successive levels of treatment involves the
elimination of successive foods from the patient’s diet.
This method may be burdensome for the patient and
arouse many controversies, but in the case of exhaust-
ing other possibilities, it may turn out to be the only
alternative to therapeutic helplessness.

The role of dietary therapy in EGE is controversial,
and studies often report different results. Lucendo et al.
investigated the efficacy of dietary therapy in EGE and
demonstrated clinical remission in > 75% of patients
who followed an elemental diet, and the efficacy of the
diet was demonstrated primarily in mucosal EGE [1].
In contrast, a study by Wong et al. found that one in
18 patients with EGE had food allergy and clinical im-
provement after an elimination diet, which was con-
firmed by follow-up endoscopy showing resolution of
eosinophilic infiltration [2]. In contrast, Yamada et al.
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Figure 1. Degrees of dietary treatment in EGE

found that an elemental diet causes rapid resolution of
symptoms, but duodenal eosinophilic infiltration per-
sists [3]. However, Katz et al. showed that an elimina-
tion diet may not prevent relapse [4]. A retrospective
study by Ko et al. compared different dietary therapies
(elemental diet, diet with exclusion of the 6 most aller-
genic foods and red meat (7-FED), and empirical diet
with avoidance of 1 to 3 foods) in 30 children with EGE.
A positive clinical response was demonstrated in 82%
of patients; however, histological evaluation was not
performed for most of them [5]. In 2009, a prospective
study was conducted involving adults with histologically
confirmed EGE treated for 6 weeks with a diet exclud-
ing the 6 most allergenic foods (6-FED) or an elemental
diet. Clinical and histological remission was observed in
both groups, but the number of patients involved was
small and a control group was lacking [6]. A prospec-
tive study evaluating the effect of a 6-week elemental
diet in adult patients (aged 18-65 years) with EGE with
a primary endpoint of histological remission (< 30 eo-
sinophils/HPF) and a secondary endpoint of resolution
of symptoms is currently underway; unfortunately, no
definitive results are available at this time [7].

The data in the literature are insufficient to rec-
ommend dietary treatment in routine management,
but initially an elemental diet may be considered as
adjunctive treatment, primarily in severe cases. The
available literature suggests that the later EGE devel-
ops, the less responsive it is to dietary modifications.
Finally, it is emphasized that it is difficult to track un-
equivocally whether the patient tolerates and adheres
to the diet, especially when an elimination or elemental
diet is used, so future randomized trials are required,
which must include assessment of histologic remission
to better characterize the phenotypes of patients who
respond to dietary treatment [8].

Pharmacological treatment
Corticosteroid therapy (GCS)

Corticosteroid therapy (GCS) is the mainstay of
treatment for EGE in both adults and children. Cortico-
steroids inhibit the transcription of IL-3, IL-4, IL-5, and
GM-CSF genes and many chemotactic factors; they re-
duce both the number of eosinophils and the effects of
their toxic products. The duration of steroid therapy is
unknown, and relapse of symptoms often means that
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prolonged treatment is required, which can lead to the
development of side effects, and there is a risk of de-
veloping steroid resistance. Although evidence to date
suggests that GCSs are the most effective therapy for
EGE, there are no well-designed scientific studies avail-
able to support this statement [9].

Prednisone acts by inducing apoptosis of eosin-
ophils and inhibiting their chemotaxis. It is the GKS
of first choice for induction of EGE remission, effec-
tive in > 90% of cases. It is usually administered oral-
ly at an initial dose of 30—40 mg/day for 6-8 weeks
with gradual dose reduction. Remission occurs within
2-3 weeks, manifested by a decrease in eosinophilic
infiltrate, eosinophil levels, and eosinophilic ascites.
It has been shown that the highest response rate to
prednisone occurs in patients with serous type EGE.
Because of possible side effects, prednisone is discon-
tinued once remission is achieved. However, relapses
may occur, requiring low maintenance doses (1-10 mg/
day) or replacement of prednisone with budesonide. If
there is an initial lack of improvement with prednisone,
the diagnosis and type of EGE should be reassessed or
changed to another pharmacological agent (budesonide
or steroid-sparing agents) [10, 11].

Budesonide is commonly used in Crohn’s disease
and ulcerative colitis. It reduces inflammation and cap-
illary permeability in addition to being a topical drug
due to its slow-release enteral capsules. It is a very well
tolerated agent with few side effects. Treatment of pa-
tients with gastrointestinal involvement with enteral
budesonide, after crushing the tablet, has been shown
to have good results [12]. Budesonide is effective in in-
ducing and maintaining clinical and histopathological
remission. It has been shown to induce remission in
61% of patients with EGE. The usual dose used is 9 mg/
day and can be reduced to 6 mg/day for long-term use
as well as for maintenance treatment. The efficacy and
better safety profile of budesonide treatment compared
to other GCSs appear to be particularly beneficial in the
long-term treatment of EGE [13].

Leukotriene receptor antagonists

Leukotriene receptor antagonists are a class of
drugs commonly used in the treatment of asthma and
are also used in EGE. Montelukast sodium, as the flag-
ship of this group, is usually administered at a dose of
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5-10 mg/day in monotherapy or in combination with
low-dose steroids in the induction and maintenance
of remission in steroid-dependent or steroid-resistant
disease in both adults and children [14, 15]. The first
scientific reports created hope for a breakthrough in
the treatment of EGE. Positive clinical and histologi-
cal responses were obtained in most patients within
2-4 weeks of treatment, with remission lasting at least
12 months [16]. One study showed a reduction in eo-
sinophilia after montelukast treatment, but without any
relief of symptoms [17]. Unfortunately, the results of
2 further studies showed a complete lack of efficacy
of the drug. Due to the lack of unequivocal scientific
evidence for the efficacy of leukotriene receptor antag-
onists, more randomized studies are needed to evaluate
the long-term benefits and side effects of this group of
substances [17-26].

Mast cell stabilizers

Mast cell stabilizers are a group of drugs that pri-
marily include cromoglycate and ketotifen. Studies on
the efficacy of these substances have been controver-
sial because they have produced contradictory results;
however, they are still being considered as an alter-
native to steroids. The dose of cromoglycate used in
the treatment of EGE has typically ranged from 100 to
300 mg 3—-4 times daily, with treatment durations rang-
ing from 10 weeks to over a year [16, 27]. Ketotifen is
usually used at a dose of 1-2 mg twice daily. This drug
has never been used as monotherapy, but mainly as an
adjunct to steroids and montelukast for the treatment
of refractory EGE in children and adolescents [18]. One
study described 6 patients with EGE, who responded
clinically and histologically to ketotifen; however, it also
described a case in which the drug provided only symp-
tomatic benefit, with immediate relapse after discontin-
uation of treatment [21, 22].

Immunomodulatory drugs

Immunomodulatory drugs, like azathioprine (AZA)
or 6-mercaptopurine, are an alternative for steroid-de-
pendent or steroid-resistant patients. They act by in-
hibiting purine synthesis and additionally inhibit T and
B lymphocyte proliferation. To date, only one study has
been published using 6-mercaptopurine in eosinophilic
oesophagitis that achieved clinical and histologic re-
mission sustained for > 3 years [23]. The efficacy of
azathioprine was observed in patients with steroid-re-
sistant and steroid-dependent EGE when the drug was
used at a dose of 50 mg/day. Studies have shown that
patients treated with AZA alone experienced complete
clinical and histological remission, which persisted for
> 3 years, and that the combination of AZA and pred-

nisolone 2 mg/day was more effective than AZA alone
[24, 25]. Given the sparse scientific evidence, further
randomized trials with larger numbers of patients and
comparison of immunomodulators with other EGE ther-
apies are needed to draw more reliable conclusions.

Proton pump inhibitors

Proton pump inhibitors (PPIs) are the primary drugs
in eosinophilic oesophagitis. Neutralization of gastric
juice acidity with PPIs is thought to be effective in re-
lieving symptoms and reducing eosinophilic infiltration
even when gastroesophageal reflux disease is not pres-
ent. Treatment with lansoprazole (10 mg/day) has been
shown to reduce the extent of duodenal eosinophilic
infiltration in children and adolescents with EGE by
blocking IL-4 and IL-13 activity and by suppressing hy-
drochloric acid secretion, which may shorten eosinophil
viability by increasing pH [26].

Biological treatment

Due to the necessity of high dietary restrictions in
the nutritional treatment of patients with EGE, the dif-
ficulties in maintaining the diet, the complications of
GCS treatment, and the conflicting results of studies
on the use of other drugs, other effective and above
all safe therapies are being sought, which could be an
alternative to the current standards or a new basis for
the treatment of EGE. Currently, great hopes are placed
on biological drugs, whose action is based on immuno-
logical relations and interrelationships, thus increasing
hopes not only for effective control of symptoms, but
also for elimination of the cause of the disease by in-
terfering in its pathogenetic basis.

Anti-TNF-a treatment

TNF-a is involved in the induction of adhesion mol-
ecule expression, which leads to the selective recruit-
ment of eosinophils. The currently used drug to inhibit
this mechanism is infliximab. However, there is only one
case report showing the use of infliximab in a patient
with EGE. In this study, infliximab was effective in induc-
ing remission in a child refractory to standard therapy,
but its use was limited by the development of resis-
tance and secondary loss of response [27].

Omalizumab, is an anti-Igt monoclonal antibody
that reduces free IgE levels and is a widely recognized
effective treatment for allergic asthma and seasonal
allergic rhinitis. It is worth noting here that a 16-week
open-label clinical trial in 9 patients with EGE did not re-
sult in clinical or histopathological improvement. Addi-
tionally, no biopsy was performed to document changes
in tissue eosinophilia [28].
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Recently, the combination of omalizumab and me-
polizumab (antibody anti-IL-5) was studied and demon-
strated symptom relief in a patient with severe asthma
and coexisting EGE. However, as in the previous study,
no tissue biopsies were performed to assess resolution
of tissue lesions [29].

Anti-IL-5 therapy

IL-5 is a key mediator in the activation of acidophilic
eosinophils. Antibodies against IL-5 (reslizumab), are
designed to reduce eosinophil levels in peripheral blood
and tissues. A pilot study with reslizumab (SCH55700)
given as a single intravenous dose at 1 mg/kg intrave-
nously in 4 patients with EGE showed that 3 of them
had a reduction in eosinophilia in both tissues and
peripheral blood, but without any effect on symptoms
[30]. In contrast, another study showed that treatment
with reslizumab reduced eosinophilia and clinical symp-
toms in 6 out of 8 patients with hypereosinophilic syn-
drome or EGE [31]. Another form of anti-IL-5 therapy is
treatment with benralizumab, an antibody that blocks
the IL-5R subunit for IL5. In studies, this drug normal-
ized gastrointestinal eosinophilia in hypereosinophilic
syndrome. A randomized trial (NCT03473977) evaluat-
ing the efficacy and safety of benralizumab adminis-
tered at a dose of 30 mg every 3 months in EoE and EGE
is currently ongoing [32].

Anti-IL-4 and IL-13 therapy

Dupilumab is an antibody that antagonizes both
IL-4 and IL-13 because its target is the a subunit of
the receptor for IL-4, which in turn is shared by both
IL-13 and IL-4 receptors. Twelve-week treatment with
dupilumab in EoE has shown significant clinical, en-
doscopic, and histologic improvement. A phase 2 tri-
al (NCT03678545) is currently underway evaluating
the efficacy of dupilumab administered at an initial
dose of 600 mg 1x followed by 300 mg every 2 weeks
(6 injections in total), followed by an open-label phase
for treatment response. No results from the study are
currently available [28].

Sialic acid-binding immunoglobulin-like

protein (Siglec-8)

Sialic acid-binding immunoglobulin-like protein
(Siglec-8) is associated with eosinophil apoptosis. In
a mouse model, anti-Siglec-8 treatment resulted in
a reduction of IL-5-induced eosinophilia. A phase Il trial
(ENIGMA) of anti-Siglec-8 antibody (AK002-Antolimab)
in patients with eosinophilic gastroenteritis has recently
been completed, demonstrating a reduction in gastroin-
testinal tissue eosinophils (95% reduction in eosinophil-
ia) and a reduction in symptoms (in 69% of patients).
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A phase 3 study is currently underway, but data are not
yet available [33].

04/B7 integrin

a4/B7 integrin is involved in the passage of lym-
phocytes to the site of inflammatory reaction. Vedoli-
zumab, an antibody against a4/B7 integrin, inhibits the
adhesion of eosinophils and their passage to the site
of inflammatory reaction. It has been shown to have
anti-eosinophilic effects in 2 EGE case series. Of the
5 patients with steroid-resistant EGE who received
vedolizumab infusion, 2 showed significant improve-
ment - one patient significantly reduced steroid doses,
the other was able to discontinue them [34]. In 3 out
of 4 patients with steroid-resistant EGE, administration
of vedolizumab resulted in significant clinical improve-
ment. An evaluation of the effect of vedolizumab on
tissue eosinophilic infiltration in these patients should
also be available soon [35].

Alternative treatment

Among other therapeutic options, the efficacy of gut
microbiota transplantation in a patient with severe EGE,
manifested by frequent intestinal obstruction and diar-
rhoea, has also been described. As an adjunctive ther-
apy, it was able to significantly reduce the frequency of
diarrhoea, even before the administration of prednisone
[36]. Surgical treatment is avoided whenever possible;
however, it is necessary in cases of severe EGE compli-
cated by perforation, intussusception, or obstruction,
or for full thickness biopsy of the bowel to establish the
diagnosis. It has been reported that about 40% of pa-
tients with EGE may require surgery during the course
of the disease, and about half of them may experience
recurrence, even after previous surgical treatment [37].

Summary

Eosinophilic gastroenteritis is not a common dis-
ease, but it should be considered in the diagnosis of
gastrointestinal disorders. Because EGE is rare and dif-
ficult to diagnose, it often goes unrecognized. It seems
that good communication between clinicians, endosco-
pists, and pathologists may help to reduce the percent-
age of undetected cases. Unfortunately, well-designed,
prospective, randomized clinical trials evaluating the
efficacy of all forms of treatment for this disease are
still lacking. Further studies are needed to compare the
efficacy and safety profiles of the various treatments
available, as well as to select predictors of recurrence,
which in turn will be extremely important in making
decisions regarding initial treatment and maintenance
therapy.
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