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Abstract

Eosinophilic gastroenteritis (EGE) is a rare disease which be-
longs to primary eosinophilic gastrointestinal disorders (primary 
EGIDs), characterized by an accumulation of eosinophils in the 
gastrointestinal (GI) tract and is strongly associated with atopy and 
allergy. The clinical presentations vary depending on the site and 
depth of eosinophilic intestinal infiltration. Radiology pictures may 
show irregular thickening of the folds, but these findings can also 
be present in other conditions like inflammatory bowel disease and 
lymphoma. The endoscopic appearance is also nonspecific. The 
definite diagnosis requires biopsy for histological evidence of GI 
eosinophilic infiltration and clinicians make the diagnosis in corre-
lation with and by exclusion of other possible causes of eosinophilic 
infiltration. Because EGE is a rare disease, the treatment is based 
on limited case reports and clinicians’ experience. Corticosteroids 
are the mainstay of therapy. The prognosis of EGE is relatively 
good when patients receive timely and proper treatment. (Acta 
gastro enterol. belg., 2016, 79, 239-244).
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Introduction

Primary eosinophilic gastrointestinal disorders (pri-
mary EGIDs) constitute a group of disease characterized 
by the accumulation of eosinophils in the gastrointestinal 
(GI) tract. These disorders include eosinophilic esopha-
gitis (EoE), gastritis, gastroenteritis, enteritis, and coli-
tis (1). Primary EGIDs are known to be strongly associ-
ated with atopy and allergy in the absence of other causes 
of eosinophilic infiltration (2). EGIDs can occur second-
arily in systemic disease such as idiopathic hypereosino-
philic syndrome (3), inflammatory bowel disease (4), 
parasite infections (5), drug reactions, and malignancies. 
The term “eosinophilic gastroenteritis” refers to one of 
the primary EGIDs and therefore, other secondary causes 
of eosinophilic infiltration should be excluded before a 
diagnosis is made. Eosinophilic gastroenteritis (EGE) is 
an uncommon disease and presents with various GI 
symptoms. A definite diagnosis requires histological evi-
dence of eosinophilic infiltration and the exclusion of 
other possible causes. In general, EGE responds well to 
corticosteroid treatment. Clinicians should be aware of 
this treatable disease because of its rarity and should be 
considered if a patient has unexplained GI symptoms.

Epidemiology

Since the first case of EGE was identified in 1937, 
cases have been described worldwide. However, less 

than 300 cases are reported in the literature and the 
 largest case series by Talley et al. only included 40 pa-
tients (6). Therefore, the exact incidence and prevalence 
are still unknown. Spergel et al. published results from a 
United States nationwide survey that estimated a preva-
lence of EGE and eosinophilic colitis (EC) of 28/100,000 
population ; however, the results also revealed geograph-
ical variation within the United States and suggest that 
prevalence may also vary in other countries (7). The 
 disease can occur over a wide range of ages from infants 
to the elderly, but the peak age of onset is in the third 
decade of life. Both sexes can be affected, but there is a 
slight male predominance (2).

Pathogenesis

Although the pathogenesis of the EGE is still not well 
understood, it is thought to be related to a hypersensitive 
reaction. Eosinophils are involved in this reaction. The 
eosinophils are formed in bone marrow from pluripotent 
stem cells and can be found in peripheral circulation. 
Normally, eosinophils reside in the lamina propria of the 
GI tract and are regulated by chemoattractants. One of 
the most specific eosinophil chemoattractants is eotax-
in (8), which is critical for the recruitment of eosinophils. 
Animal studies have demonstrated that a deficiency of 
eotaxin may impair eosinophil recruitment and protects 
from gastrointestinal allergic hypersensitivity which in-
duces cachexia (9). Another important factor that regu-
lates eosinophil trafficking to the GI tract is the produc-
tion of cytokines by Th-2 cells (10), of which the most 
specific is Interleukin-5 (IL-5). During allergic reactions, 
IL-5 has been shown to promote eosinophil migration 
from the bone marrow to the circulation and then traf-
ficking to tissue (11). Clinical studies have also revealed 
high levels of IL-5 in the peripheral blood of patients 
with EGE (12). Eosinophils contain various factors such 
as major basic protein (MBP), eosinophil-derived neuro-
toxin (EDN), eosinophilic cationic protein (ECP) and 
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Evaluation

History and physical examination

History must be focused on food and allergies from 
the environment as identifying certain allergens trigger-
ing this disease is crucial. In case reports, secondary 
causes of eosinophilic gastrointestinal disorders, such as 
enalapril (27) and gemfibrozil (28) have been proposed 
and possible culprit drugs must be carefully investigated. 
Parasite infections should also be considered, especially 
in patients at risk, e.g. patients who work on a farm, eat 
undercooked meat and those who live in or have emi-
grated from underdeveloped countries. Clinicians should 
be aware that these secondary EGIDs are suspected and 
exclude them in order to make the correct diagnosis of 
primary EGID. Signs of atopy such as dermatitis, rhinitis 
and wheezing may be noted on physical examination. 

Laboratory findings

A complete blood count with differential must be ac-
quired. Some patients may have hypereosinophilia which 
may be a useful clue for the diagnosis of EGE. However, 
it should be noted that the peripheral eosinophil count 
was normal in at least 20% of patients and the disease 
should not be excluded in patients without hypereosino-
philia (6,19,29). Therefore, peripheral eosinophilia may 
be present as a useful clue for EGE but is not necessary 
to make the diagnosis. Furthermore, examination of stool 
ova and parasites to rule out parasite infections is recom-
mended. If ascites is present, paracentesis can be per-
formed and sterile eosinophilic peritoneal fluid can pro-
vide the clue for diagnosis.

Radiology

Image findings also depend on different layers of 
 eosinophilic infiltration and the location of the GI tract 
involvement. Radiographic appearance is variable and 
nonspecific because of its rarity.

Abdomen sonography is an easy way to detect asci-
tes ; therefore, paracentesis can be performed. In addi-
tion, sonography may also reveal a thickened bowel wall. 
This finding, together with eosinophilic ascites and clini-
cal symptoms, support the diagnosis of EGE (19,30). 
Barium studies and abdomen computed tomography may 
demonstrate mucosal fold and wall thickening, which are 
the most common findings in the mucosal subtype of 
EGE (Fig. 1). In the muscularis subtype, lumen narrow-
ing with irregularities may be present in addition to find-
ings in the mucosal subtype ; also, areas of reduced dis-
tensibility and intestinal obstruction may be noted in this 
subtype of disease. In the subserosal subtype, radiologi-
cal studies may detect ascites, eosinophilic lymphade-
nopathy, eosinophilic pleural effusion, adherent loops of 
bowel and mesenteric thickening. However, it should be 
emphasized that these findings are nonspecific and may 
occur in other inflammatory bowel diseases such as 

eosinophilic peroxidase (EPO). These substances are 
 cytotoxic to the intestinal epithelium. Once eosinophils 
are activated, the release of these mediators initiates 
 tissue damage, which triggers the degranulation of mast 
cells and the release of cytokines (2). Other cytokines 
generated by Th-2 cells such as IL-4 and IL-13 may also 
play an important role in eosinophilic inflammation. IgE 
is produced by B cells and can be influenced by IL-4 and 
IL-13. IgE further triggers the degranulation of basophils 
and mast cells (13-15). In addition, IL-1, IL-4, IL-13, and 
TNF-α also promote adhesive interactions of eosinophils 
with the endothelium (1). It is proposed that food 
 allergens may trigger these inflammatory responses via 
eosinophils and that this is the main pathogenesis of 
EGE.

Clinical manifestations

Klein et al. classified EGE into three subtypes accord-
ing to the different layers of eosinophilic infiltration : 
mucosal, muscularis, and subserosal (16). The clinical 
presentations vary depending on the site and depth of 
 eosinophilic intestinal infiltration (6). However, this 
classification only refers to the primary layer of tissue 
involvement because most diseases involve multiple 
 layers and have multiple presentations.

The most common symptoms are abdominal pain (70-
100%), vomiting (60-100%), diarrhea (40-65%), nausea 
(50-60%), and weight loss (40-60%). Others include 
protein-losing enteropathy, steatorrhea, generalized mal-
absorption, melena, bloody stools, heart burn, dysphagia, 
and early satiety (17-20). Occasionally, some cases may 
have intestinal obstruction requiring surgical interven-
tion (21). Rarely, eosinophilic infiltration may involve 
the gallbladder and biliary tract presenting with obstruc-
tive jaundice and biliary pancreatitis (22-24).

The mucosal predominant form of EGE has been re-
ported to be the most common subtype ; there was more 
body weight loss, malabsorption, steatorrhea and protein 
losing enteropathy compared with the other two sub-
types. Previous food intolerance or allergy was also re-
ported in more than 50% of cases with this subtype. 
However, these data may have reporting bias due to the 
small number of patients included (6).

The muscularis form of EGE shows predominant 
 eosinophilic infiltration into the muscle layer, which 
 often causes bowel wall thickening, and therefore may 
result in gastrointestinal obstruction. Documented com-
plete or incomplete bowel obstructive symptoms may be 
present in this subtype of disease (6,19,21).

Ascites can also be present in EGE and was thought to 
be related to subserosal involvement. A high ascites 
 eosinophil count can be noted in ascites analysis. High 
blood eosinophil count was also observed in comparison 
with the other two subtypes of disease in study. Some 
suggested that this subserosal predominant form of EGE 
had the best response to steroids (6,19,25,26).
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necessarily required in these patients (19,25). A high 
 index of suspicion in a patient with relevant clinical 
symptoms is essential to help clinicians avoid missing 
the diagnosis during evaluation.

Treatment

Due to the rarity of this disease, there have been no 
large controlled trials for the evaluation of treatment ef-
ficacy. The current treatment is based on limited case re-
ports and experience. It is generally accepted that ste-
roids are the main treatment for this disease.

Diet 

Some case reports have shown that an elimination diet 
may provide successful treatment if a food allergy is 
identified (19). However, only a small number of patients 
may achieve remission with an elimination diet alone and 
relapses have been reported in some patients (37). Fewer 
case reports suggested that an elementary diet can 
 improve clinical symptoms and steroid-dependent dis-
ease (37,38).

Crohn’s disease and ulcerative colitis. In addition, about 
40% of patients may not have these radiographic chang-
es (31-34).

Endoscopy and biopsy

There is also no specific endoscopic appearance of 
EGE. It may show erythema changes, and friable, nodu-
lar and occasional ulcerative changes (19) (Fig. 2). Ede-
ma and polyp appearance have also been reported (35). 
Endoscopic biopsy is necessary to aid in the diagnosis, 
especially in peripheral eosinophilia patients with GI 
symptoms and should be taken in both normal and abnor-
mal regions. However, the diagnosis may still be missed 
because of the patchy distribution of disease (6). It is 
 important to interpret the mucosal eosinophil content in 
biopsy specimens. Despite a lack of precise histological 
criteria for diagnosis, an upper normal limit of > 20 
 eosinophils per 400 × high power field is generally ac-
cepted and a higher eosinophil density above this range is 
considered EGE if there is a clinical correlation (36) 
(Fig. 3).

Diagnosis

No clear standards exist for the diagnosis of eosino-
philic gastroenteritis. It is generally accepted that the di-
agnosis should include : [1] the presence of GI symp-
toms, [2] eosinophilic infiltration over the GI tract, and 
[3] no evidence of parasite diseases along with an ab-
sence of other systemic involvement outside the GI 
tract (6).

A definite diagnosis requires biopsy for histological 
evidence of GI eosinophilic infiltration ; clinicians make 
the diagnosis correlated with clinical symptoms and after 
excluding other causes of eosinophilic infiltration. How-
ever, as mentioned previously, patients with subserosal 
involvement may have ascites and paracentesis reveals 
high eosinophil count in peritoneal fluid. Biopsy is not 

A

B

Fig. 2. — (A) Mucosal swellings with multiple reddish spots 
upon upper endoscopy in a patient with eosinophilic gastro-
enteritis. (B) Mucosal edema and erythema change in the colon.

Fig. 1. — Diffused irregular wall thickening of small intestine 
and colon in abdominal computed tomography due to EGE.
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blood eosinophilia but not tissue eosinophilia or the 
 associated symptoms (50). As previously described, 
 cytokines produced by Th-2 cells may be involved in 
EGE (10). Suplatast, an anti-allergic medication target-
ing Th-2 cytokines, has been studied in the treatment of 
steroid-dependent asthma in a controlled trial which re-
ported a decrease in corticosteroid dosage with improved 
pulmonary function and symptom control (51). Success-
ful treatment with Suplastast in a patient with asthma and 
EGE has also been described (52). 6-Mercaptopurine (6-
MP) and its prodrug, azathioprine, are conventional 
 immunomodulators and have been previously used in 
inflammatory bowel disease. 6-MP undergoes intra-
cellular metabolism and is converted to 6-thioguanine  
(6-TG) nucleotides, which accumulate in tissue. These 
active metabolites inhibit purine synthesis and therefore 
DNA and RNA synthesis, resulting in  decreased circulat-
ing B and T lymphocytes. Several  patients with EGE 
who  experience relapses under corticosteroid treatment 
have maintained remission with  azathioprine (53). 

Novel biologics targeting inflammatory pathways 
such as IL-5, IL-4/ IL-13, TNF-α and IgE are being ex-
plored in the treatment of EGE and may provide new 
therapeutic options in the future. Reslizumab (formerly 
SCH55700) and Mepolizumab, both of which are 
 humanized anti-IL-5 monoclonal antibodies, have been 
proposed for use in eosinophilic disorders. In EoE, one 
randomized, double-blind, placebo-controlled study re-
vealed that Mepolizumab reduced tissue eosinophils in 
adult patients with active EoE compared with placebo, 
but failed to significantly demonstrate the improvement 
of clinical symptoms (54). A similar result was found in 
another trial using Reslizumab (55). Unlike EoE, EGE 
cases treated with these drugs were only investigated in 
case series. Four patients with EGE treated with 
 Reslizumab showed symptomatic improvement with an 
initial decrease in eosinophilia. However, eosinophil 
counts elevated above the baseline levels were observed 
between 60 and 90 days after treatment, accompanied 
with worsening symptoms. Therefore, the safety and 
 efficacy of these medications must be further clarified 
thoroughly for the long-term management of EGE (56). 

IL-4 and IL-13 are critical in allergic disease. IL-4 
binds to type I and type II IL-4 receptors, whereas IL-13 
only binds to the type II IL-4 receptor. These two types of 
receptor have the same IL-4 receptor α-chain (IL-4Rα) 
polypeptide (57). Pitrakinra, an IL-4 mutein, binds to the 
IL-4Rα subunit, and dupilumab, a fully human monoclo-
nal antibody to the IL-4Rα subunit, theoretically prevent 
inflammation induced by IL-4 and IL-13. These drugs are 
currently undergoing investigation in the treatment of 
asthma and may have some role in EGE (58,59). 

Infliximab, a chimeric monoclonal antibody, is a po-
tent inhibitor of TNF-α. Despite the fact that increased 
expression of TNF-α was observed in esophageal epithe-
lial biopsy specimens, a study using infliximab in three 
patients for the treatment of severe corticosteroid-depen-
dent adult EoE did not show promising results. These 

Steroids

Corticosteroids remain the main treatment of choice. 
Different steroid regimens have been proposed. Most 
commonly, daily oral prednisone (about 40 mg/day) was 
suggested as an initial dose ; the symptoms usually 
 improve within two weeks (17). The duration of steroid 
treatment remains unknown, but tapering within the next 
two weeks has been suggested. Some patients may re-
lapse during steroid tapering and require long-term main-
tenance steroids (5-10 mg/day). Budesonide, a locally 
acting corticosteroid with extensive first-pass metabo-
lism, has been studied in Crohn’s disease and fewer side 
effects have been reported than for conventional system-
ic corticosteroid such as prednisone (39,40). Only a few 
case reports using budesonide to treat EGE have been 
reported ; most of them were using it for patients with 
relapsing disease or for those who cannot tolerate the 
side effects of systemic steroids, and promising results 
were reported (41-43). Despite the advantages of fewer 
adverse effects compared with systemic corticosteroids, 
more experience is still needed to evaluate the efficacy of 
this medication in severe disease.

Other medications

Sodium cromoglycate, a mast cell membrane stabiliz-
er, has been described in the successful treatment of EGE 
in case report. The dose of sodium cromoglycate was 
300 mg, 4 times daily, for four to five months (44,45). 
Patient who failed to respond to steroids but had a 
 response to sodium cromoglycate were reported (46). 
Ketotifen, an anti-H1 drug and mast cell stabilizer, has 
also been used in the treatment of EGE in case reports. 
These results showed that ketotifen may be an alterna-
tive to steroids in the treatment of disease (47,48). 
 Montelukast, a selective, competitive leukotriene recep-
tor antagonist, can reverse the inflammatory process 
 mediated by leukotrienes. Successful treatment by 
 Montelukast was noted in some reports (49) ; however, 
other groups reported that it only reduced peripheral 

Fig. 3. — Many Eosinophils infiltrate in duodenum (H&E 
stain).
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Recently, a better understanding of its pathogenesis has 
provided novel drugs of choice to treat the disease. How-
ever, it should be emphasized that these steroid-sparing 
agents are only described in case reports and large clini-
cal trials are still required to confirm their efficacy.
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