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Eosinophilic gastroenteritis and related eosinophilic disorders

Calman Prussin, M.D.
Laboratory of Allergic Diseases, National Institute of Allergy and Infectious Diseases, National
Institutes of Health

Abstract

Eosinophilic gastroenteritis (EGE) represents one member within the spectrum of diseases
collectively referred to as eosinophilic gastrointestinal disorders (EGIDs), which includes
eosinophilic esophagitis (EOE), gastritis, enteritis, and colitis. EGE is less common than EoE and
involves a different site of disease, but otherwise shares many common features with EoE. The
clinical manifestations of EGE are protean and can vary from nausea and vomiting to protein
losing enteropathy or even bowel obstruction requiring surgery. Although systemic corticosteroids
are an effective treatment for EGE, their use over the chronic course of the disease results in
substantial corticosteroid toxicity. Accordingly, there is a great need for improved therapies for
these patients.
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Clinical presentation of EGE

Eosinophilic gastroenteritis (EGE) represents one member within the spectrum of diseases
collectively referred to as eosinophilic gastrointestinal disorders (EGIDs), which includes
eosinophilic esophagitis (EOE), gastritis, enteritis, and colitis. Although some patients
present with EGID limited to the stomach (eosinophilic gastritis, EG) or duodenum
(eosinophilic duodenitis, ED), it is often simplest to refer to the combined entity of EGE.
EOE as a clinical entity is effectively limited to “solitary EoE”; patients having coexistent
EoE and EGE are a small minority. EOE and EGE are closely related disease entities, the
relationship of which is discussed below. The diagnosis of EG is confirmed by a
characteristic biopsy and/or eosinophilic ascitic fluid in the absence of other causes of gut
eosinophilia.
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The disease can affect patients of any age, but case series have noted a dominance of
presentations starting in the third through fifth decade. As the prevalence of EoE has
increased and there is an overall greater appreciation of EGID, it is likely that a second peak
of incidence in the first decade of life will become better appreciated. As with EoE, there is
a clear male predominance. An electronic survey sent to North American Allergists and
Pediatric Gastroenterologists indicate prevalence for EGE of 22-28 per 100,000 persons.
Although no large longitudinal study has been performed, EGE is largely understood to be a
chronic disease with few remissions after the first year.

The clinical features of EGE are protean and are related to the organs, tissue layers affected,
and the intensity of eosinophilic inflammation?-6. Some patients present with dominant
gastric or duodenal disease, whereas others have involvement of both organs. Dominant
gastric disease often presents with nausea, vomiting and early satiety. In contrast, dominant
duodenal disease may present with malabsorption and protein losing enteropathy. Both
forms of EGE often have crampy abdominal pain and bloating as additional features.
Because jejunal and ileal biopsies are not routinely obtained on endoscopy, it is not known
how much these gut segments contribute to disease. Patients can variably present with either
diarrhea or constipation’.

In addition to the varying distribution of eosinophils along the length of the GI tract,
multiple reports have cited EGE subtypes based on differing depth of eosinophilic
infiltration3: 8. The 3 well-described subtypes include dominant involvement of the mucosal,
muscularis, and subserosal layers, respectively. Whether these actually represent different
diseases or simply different presentations of the same disease is not known. The prevalence
of each subtype is unknown because of reporting and referral biases. For example, surgical
series report a predominance of muscularis disease with obstruction, whereas medical series
primarily describe patients with mucosal involvement. Serosal disease is associated with
eosinophilic ascites, but it is not known whether this reflects isolated serosal involvement or
simply intense transmural eosinophilic inflammation.

In addition to the common presentations noted above, EGE can present with a variety of
unusual manifestations. Patients may have gastric ulcer disease as a feature of their EGE?.
Typically these ulcers do not respond well to PPI therapy, but do respond to either topical or
systemic corticosteroids. There is a case report of ulcer disease responding to an elemental
diet10,

In contrast to EoE, stricture formation is not a common feature of EGE. That said, a subset
of perhaps 5-10% of EGE patients do have clinically significant strictures at some point.
Such cases will typically present as an acute bowel obstruction with nausea, vomiting,
crampy abdominal pain and bloating!1. Such bowel obstructions appear to be a combination
of both mechanical obstruction due to structuring as well as functional obstruction due to
inflammation, edema, and decreased Gl motility. Most of the time these obstructions are
reversible with corticosteroid treatment, suggesting that in many cases there is a functional
component that can be reversed with treatment!2, As such, clinically stable EGE patients
presenting with bowel obstruction should generally first be treated with parenteral
corticosteroid therapy, such as methyl prednisolone 1-2 mg/kg/day and carefully observed.
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EGE can occasionally involve the hepatobiliary tree. Pancreatitis is the best described
hepatobiliary complication of EGEL3. It is not clear if this is due to eosinophilic infiltration
of the pancreas, gall bladder or hepatobiliary ducts, or is due to a secondary cause.
Additionally, EGE can rarely present with eosinophilic cholangitisl#: 15,

Pathogenesis of EGE

Diagnosis

The many similarities between EGE and EoE suggest they share a common pathogenesis.
Shared features include tissue eosinophilic inflammation, coexisting allergic disease,
peripheral eosinophilia, and polysensitization to food allergens. The most compelling
clinical feature of EoE, is its responsiveness to elemental and highly restricted diets!6: 17,
Several case series suggest that at least a subpopulation of EGE are also responsive to
elemental and 6 food elimination diets18: 19, These findings underscore the concept that both
EoE and EGE are food allergen driven eosinophilic inflammatory bowel diseases.

In an early report, Jaffe and colleagues noted increased IL-5 expression in PBMC from EGE
patients20. Consistent with in vivo activation by food allergen, this IL-5 message was
constitutively produced by CD4 T cells in the PBMC. A role for IL-5 in driving the
peripheral eosinophilia has been further established by the use of therapeutic monoclonal
anti-1L-5, which potently decreases peripheral eosinophils in EGE2L.

In our own work, we examined food allergen specific CD4 T cell response in EGE, peanut
allergic, and healthy control subjects and found differing Th2 responses in these eosinophilic
vs. anaphylactic forms of food allergy?2. Notably, EGE is uniquely associated with an IL-5+
Th2 (IL-5+, IL-13+) response to foods; conversely, in peanut allergy, the Th2 response is
almost entirely 1L-5- (IL-5-, IL-13+). This IL-5+ Th2 response is highly correlated to
peripheral blood eosinophil count, further establishing a link between this Th2
subpopulation and eosinophilia. In recent work we have further characterized these IL-5+
Th2 cells as highly differentiated Th2 cells that require multiple rounds of antigen exposure
to attain the IL-5+ Th2 phenotype?3. These data suggest that in EGE these pathogenic pro-
eosinophilic IL-5+ Th2 cells are the product of multiple rounds of food allergen stimulation
in vivo.

EGE and EoE are defined by their respective sites of clinical disease. Despite these
differences, their similarities far outweigh the differences and suggest the pathogenesis of
these two forms of EGID have common mechanisms. The differences in site of disease may
be due to local effects that may favor esophageal vs. gastric eosinophilic inflammation. For
example, EOE may be influenced by high concentrations of swallowed aeroallergen
impacting the esophagus, or by gastroesophageal reflux. Alternatively, there may be specific
homing signals or receptors that favor esophageal vs. gastric homing.

of EGE

Unlike EoE, there are no consensus guidelines for the diagnosis of EGE. The diagnosis is
based on typical symptoms coupled with increased gastric or intestinal eosinophils, in the
absence of other potential causes of Gl eosinophilia. There is no consensus on the requisite
number of eosinophils needed for the diagnosis. As detailed in the accompanying chapter
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Histopathologic Features, based on studies of healthy controls, peak eosinophil counts of 30
eos/hpf in the stomach and 50 eos/hpf, in the duodenum have been proposed for the
diagnosis of eosinophilic gastritis and duodenitis, respectively?4 25, Additional features,
such as epithelial eosinophils, intraglandular eosinophils, and eosinophils in the muscularis,
also weight towards the diagnosis of EGE. The intensity of eosinophilic inflammation is
quite variable within an affected organ and can reach almost confluent density in some cases
(Figure 1). Accordingly, endoscopic biopsies should be obtained from 5-6 sites per affected
organ, in a similar manner to the consensus procedures in EoE26,

Given the association of EGE with allergic disease, in clinical studies of “allergic” EGE, we
have used additional criteria, such as IgE sensitization to multiple food allergens and
peripheral blood eosinophilia?2. These added criteria identify a subpopulation of EGE
patients with more homogeneous immunological findings and add to the specificity of
diagnosis. However, such criteria should not be used as an absolute requirement for the
diagnosis, because there is a large fraction of EGE patient lacking these.

The gross endoscopic findings are often normal. Gastritis or ulcers may be present. The one
observation that is relatively typical for EG is the presence of pseudopolyps® 27, These
sessile lesions are not true polyps in that they are largely composed of dense collagen
deposits with epithelium heaped on top. As such, they do not represent true polyps and do
not contain hyperplastic glandular or epithelial components. Gastric pseudopolyps are the
most common presentation (Fig 2) and may occur is as many as 25% of EGE subjects
(Prussin, personal observation). Small bowel pseudopolyps may occur, but are less frequent

(Fig 3).

Esophageal eosinophilia in patients with EGE

As noted above EoE and EGE share many clinical and pathogenic features. Thus, it is not
surprising that a subgroup of patients have widespread EGID that includes their esophagus,
stomach and small bowel. Additionally, upon EGD, some patients with EoE will have
increased numbers of gastric or duodenal eosinophils, of unclear significance. Gupta and
colleagues found that 12% of pediatric EOE subjects had elevated gastric eosinophils, which
they defined as >10 eos/hpf. They noted no significant clinical differences between EoE
patients with or without incidental gastric eosinophilia28. Conversely, in our adult
eosinophilic gastroenteritis clinic, we have noted ~25% of EGE patients have >15 eos/hpf
in their esophagus (Prussin, personal observation). Notably, only about half of those EGE
patients with increased esophageal eosinophils have dysphagia. This dysphagia often
responds to swallowed topical corticosteroids.

Eosinophilia in patients with EGID

Patients with EGID frequently present with elevated blood eosinophilia. This is particularly
notable in EGE, in which a majority of patients present with blood eosinophilia® 6. This can
often be a source of concern as eosinophil counts are often elevated into the several
thousand range. Indeed, many of the EGE patients in our clinic were initially referred for
hypereosinophilic syndrome (HES), but after careful work-up it was apparent that despite
very high blood eosinophils counts, their disease was limited to the GI tract and did not
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involve other end organs. The absolute eosinophil count (AEC), measured in eos/mm3 or
eos/microL, and not the percentage of eosinophils on the differential is the metric used to
follow eosinophilia.

Recently proposed diagnostic criteria for HES define it as: blood eosinophilia of greater than
1500/mm3 on at least 2 occasions or evidence of prominent tissue eosinophilia associated
with symptoms and marked blood eosinophilia®. This definition further excludes
“secondary causes of eosinophilia, such as parasitic or viral infections, allergic diseases,
drug-induced or chemical-induced eosinophilia, hypoadrenalism, and neoplasms”. Given
that EGID are clearly allergic in etiology, according to the new definition, EGID should not
be considered a form of HES.

HES usually affects multiple organ systems, including the skin, lungs, Gl tract, neurological
system and heart30. Indeed, despite the frequency of high-grade eosinophilia in EGID, there
is a conspicuous lack of reports in the literature of patients with stable allergic EGID of
years duration at some later point transforming into an HES-like picture with skin ulcers,
lung, heart, or neurological involvement. That said, the Gl tract is one of the more
commonly affected organ systems in HES and clearly there are rare patients who clinically
present as an overlap between HES and EGID.

To address potential HES in EGID patients with AEC >1500 eos/mmz2, we perform the
following workup at initial presentation:

1. Drug history to examine for drug induced eosinophilia
Travel history
Stool for ova and parasites

Strongyloides stercoralis serology

a ~ w DN

T cell receptor clonality studies (to examine for a clonal T cell population involved
in lymphocytic HES)

6. FIP1-like 1/platelet-derived growth factor receptor alpha fusion gene studies (to
examine for the most common cause of myeloid HES)

7. Cardiac echo (to rule out endomyocardial fibrosis)

In addition to HES, eosinophilic granulomatosis with polyangiitis (EGPA, formally known
as Churg-Strauss syndrome) shares many features with EGID and can present with Gl
symptoms. Gl symptoms associated with EGPA can include dysphagia, abdominal pain,
vomiting, anorexia, and bloody diarrhea. EGPA should be considered in the differential in
EGID patients with marked asthma, pulmonary symptoms, or nasal polyps. The lung disease
in EGPA characteristically has migratory infiltrates seen on chest radiograph. Serum anti-
neutrophil cytoplasmic antibodies should be examined. Ultimately, the diagnosis is best
made by the demonstration of eosinophil-rich necrotizing granulomatous vasculitis in the
lungs or other site of disease.
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Management of EGE

Because of the low prevalence of EGE, there are no placebo controlled clinical trials
examining therapeutic approaches. Although some patients may be optimally managed by
the approaches noted below, most patients do not achieve complete remission of their EGE
symptoms. As such, there is a great need for new approaches to the treatment of EGE.

Newly diagnosed patients are almost always responsive to systemic corticosteroid therapy.
In patients who do not respond to corticosteroids, alternative diagnoses should be
considered3. Doses of prednisone of 0.5-1 mg/kg typically induce a dramatic clinical
improvement in 2-14 days. As such, short-term treatment with systemic corticosteroids is an
excellent means to induce clinical remission.

Because of the long-term side effects of systemic corticosteroids, topical corticosteroids
have been used in a similar manner to those in EoE. Early practitioners used oral
beclomethasone, often diluted in corn oil. A major limitation of beclomethasone is its oral
bioavailability of approximately 30-40%31. Given that beclomethasone has far great oral
bioavailability than other topical corticosteroids, it should not be used in the contemporary
treatment of EGE.

In contrast to beclomethasone, budesonide has an oral bioavailability of about 109632,
Similar to its use in EoE, budesonide has been used for the treatment of EGE12: 33-35,
Unfortunately, all publications are single case reports and are subject to reporting bias.

In the United States and European Union, the only commercial formulation of budesonide
available in sufficient quantity to treat EGE is the controlled ileal release capsule preparation
(Entocort EC). The controlled ileal release capsule provides optimal delivery to the terminal
ileum, but provides minimal gastric delivery. Because most EGE patients have predominant
gastric or duodenal disease, we routinely use a solubilized modification of these capsules to
target topical activity to the upper Gl tract. Such GI preparations of budesonide are not
approved for use in pediatric patients, as their safety and efficacy of has not been established
in this population. Accordingly, any off-label use in pediatric patients should only be done
after careful consideration of the risks, benefits and alternatives.

For most symptomatic EGE patients we initiate therapy using prednisone at 0.4-0.8 mg/kg
each morning to induce symptomatic remission. Simultaneously, solubilized budesonide is
begun at 9 mg PO daily, taken at bedtime on an empty stomach. Patients are advised to open
the budesonide capsules, crush the contents in a mortar and pestle, and dissolve it in 15-30
mL of water and juice. In this manner there is minimal additional dilution of the drug and its
upper Gl dwell time is maximized, thus maximizing topical activity. Once clinical
symptoms are controlled, prednisone is tapered over the next 2 or more weeks. One-two
months after the prednisone has been stopped, the budesonide dose is slowly tapered over an
additional 2—4 months to the minimum required dose. For patients with substantial protein
losing enteropathy, in which jejunal or ileal disease is suspected, the intact controlled ileal
capsule may be used.
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Most adult patients get improvement in symptoms on 9 mg/day of budesonide. However, in
many patients there are substantial systemic effects at that dose. A budesonide dose of 3—-6
mg/day long-term is preferable. Ultimately, corticosteroid therapy in EGE is an imperfect
compromise between a dose that yields a tolerable level of systemic side effects and only
partial treatment of symptoms. That said, at the present time there are few other feasible
medical treatment options for most patients.

Fluticasone is a fluorinated corticosteroid that is widely used in eosinophilic esophagitis and
is notable for having an exceedingly low oral bioavailability of <1%736. This makes it
potentially an ideal drug for topical use in EGE. Unfortunately, fluticasone is only available
in pulmonary and nasal inhalers, neither of which contain sufficient drug to treat EGE.
Intriguingly, among pediatric EOE subjects with elevated gastric eosinophils who were
treated with swallowed fluticasone, there was a significant decrease in gastric eosinophilsZ8.
This suggests that, particularly for gastric predominant EGE, higher doses of fluticasone are
worthy of further study.

As in EOE, dietary therapy is an effective treatment in a large fraction of EGE patients.
Chehade examined a cohort of 6 pediatric patients with allergic EGE and protein losing
enteropathy9. All subjects responded to the elemental diet with a resolution of their clinical
symptoms, hypoalbuminemia, and anemia in less than 4 weeks. When these same patients
were managed with eliminations diet there was only limited success. Gonsalves published an
abstract examining dietary therapy of 9 adults with EGE18. Two subjects were treated with
elemental diet and both had resolution of both symptoms as well as tissue and blood
eosinophilia. Seven subjects were treated with a 6-food elimination diet, of these, 4 of the 7
had resolution of both symptoms as well as tissue and blood eosinophilia. In sum, these data
suggest that dietary approaches are generally effective, particularly in allergic EGE and
should be given greater consideration.

Because EGE is an allergic disease and is associated with IgE sensitization to multiple
foods, an open label clinical trial of the anti-IgE therapeutic monoclonal antibody was
undertaken3’. As expected, omalizumab effectively suppressed free IgE and IgE-dependent
basophil responses. Although the primary endpoint of peripheral blood eosinophil count was
significantly decreased during the 4-month trial, tissue eosinophilia and symptoms were
only modestly affected. Coupled with similar negative reports of omalizumab in EoE, these
data suggest that IgE blockade is not an effective treatment for EGID38-40,

Given the central role of IL-5 in eosinophil biology and the abundance of evidence that IL-5
plays a major role in EGID, therapeutic monoclonal antibodies against IL-5 have been
employed in EGID*L. To this end, an open label clinical trial of the anti-1L-5 therapeutic
monoclonal antibody reslizumab (SCH55700) was undertaken in 4 subjects with EGE2L,
Reslizumab suppressed blood eosinophilia in a significant manner. However, tissue
eosinophilia was only modestly suppressed and EGE symptoms were minimally affected.
Additional work is needed to better define the efficacy of such approaches. The eosinophil
depleting anti-1L-5 receptor therapeutic monoclonal antibody benralizumab may allow this
question to be addressed in a more substantial manner in the future®2,
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A variety of other drugs have been used in treat EGE and have been published in the
literature, typically as case reports. Despite these generally positive reports, there are few
controlled studies, nor is there a consensus among EGID specialists on the value of these
drugs. Given the potential for reporting bias and non-reporting of negative data, until more
definitive studies are done, these findings have to be considered with some skepticism.

In a number of case reports montekukast has been described as an effective treatment for
EGE in*3: 44, Furthermore, a retrospective case series of pediatric EGID patients including
both EGE and EoE, montelukast improved EGID symptoms®2. In contrast another report
noted no benefit to treatment8. In a prospective study, 11 EoE subjects were induced into
remission using swallowed fluticasone and then switched to montelukast for 3 months#’.
Montelukast did not maintain either symptomatic or histological remission in this setting.

A variety of case reports have suggested sodium cromolyn is an effective treatment for
EGE#8-50, |n contrast, another report notes its use was unsuccessful#®. A clinical series of
14 EOE subjects treated with cromolyn at the University of Pennsylvania had no clinical or
histological improvement in their disease®L.

Ketotifen is an H1 antihistamine that also has “mast cell stabilizing” activity. In the United
States it is only available in eye drops, but is available as a systemic drug in Canada and the
European Union. An early clinical trial in EGE indicated efficacy and several positive case
reports have been published through the years®2 53, Suplatast is an anti-Th2 drug that
inhibits the expression of Th2 cytokines, such as IL-5. Suplatast is not available in the
United States and European Union. Successful treatment of EGE with suplatast has been
described in two single patient case reports, but the generalizability of these findings
remains unclear®# 9,

EGE is a subset of EGID characterized by intense eosinophilic infiltration of the stomach
and small bowel. Although the pathogenesis of EGE shares many features of EoE, the
differing localization of eosinophilic inflammation in EGE results in a different constellation
of disease. Corticosteroids remain the mainstay of treatment.

Unfortunately, in many patients low dose topical corticosteroid therapy is not sufficiently
effective to provide complete symptom relief. Thus, corticosteroid therapy in EGE is an
imperfect compromise between a dose that yields a tolerable level of systemic side effects
and only partial treatment of symptoms. Because EGE is a rare disease, relatively few
clinical studies have been performed. As such, there is a large unmet need for new clinical
therapeutic strategies.
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Figure 1.
Duodenal biopsy showing intense areas of eosinophilic inflammation.
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Figure 2.
Gastric pseudopolyps involving the gastric antrum and pyloris
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Figure 3.
Pseudopolyps within the terminal ileum.
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