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Abstract: Eosinophilic gastroenteritis (EGE) is a rare, immune-mediated disorder characterized by pathological eosinophilic 
infiltration of the gastrointestinal tract. Corticosteroids are the primary treatment for EGE, but managing patients who are corticoster
oid-dependent can be challenging. This report describes a 33-year-old female patient with EGE and severe hypereosinophilia, who was 
corticosteroid-dependent and had been on long-term oral corticosteroids for 5 years with an increasing maintenance dose. The patient 
achieved effective treatment with omalizumab without adverse reactions. This case provides evidence for the efficacy and safety of 
omalizumab in patients with corticosteroid-dependent eosinophilic gastroenteritis and severe hypereosinophilia. 
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Introduction
Eosinophilic gastrointestinal diseases (EGIDs) represent a group of chronic inflammatory conditions marked by the 
abnormal accumulation of eosinophils in various segments of the gastrointestinal tract.1–3 Among these, eosinophilic 
esophagitis (EoE) is the most prevalent and well-characterized subtype. Non-esophageal forms of EGIDs encompass 
eosinophilic gastritis (EoG), eosinophilic enteritis (EoN), and eosinophilic colitis (EoC).2–5 EoG and EoN were 
historically collectively referred to as eosinophilic gastroenteritis (EGE).6 EGE is a rare condition, the prevalence is 
3–8 per 100000 individuals,7,8 and its incidence is increasing.9 The rising incidence is partly attributed to improved 
diagnosis and awareness, though environmental and lifestyle changes that disrupt immune regulation may also contribute 
to an actual increase. Corticosteroids are the primary treatment for EGE,10 but 48.8% of patients with EGE were 
glucocorticoid dependent.11 The precise mechanisms underlying the reliance of EGE on glucocorticoids remain eluci
dated. Glucocorticoid dependence in EGE is primarily driven by chronic eosinophilic inflammation and dysregulated 
immune responses, particularly involving Th2 cytokines such as IL-4, IL-5, and IL-13.12,13 These cytokines promote 
eosinophil recruitment, survival, and activation in the gastrointestinal mucosa, leading to tissue damage and persistent 
symptoms, which may result in a dependence on glucocorticoids to control eosinophil-mediated tissue injury.

Prolonged corticosteroid use is associated with a range of potential adverse effects, including hypertension, diabetes, 
and osteoporosis, which impair quality of life.14 Immunomodulators such as azathioprine and 6-mercaptopurine may be 
used as steroid-sparing agents. However, their efficacy requires further validation in more studies.9 Omalizumab, 
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a humanized monoclonal antibody targeting the high-affinity IgE receptor, binds to free IgE, preventing its attachment to 
IgE receptors on mast cells, basophils, and eosinophil, has shown promise in reducing peripheral eosinophilia and 
alleviating symptoms in patients with EGE.15,16 However, available data are limited, and its therapeutic efficacy remains 
debated.15 Additionally, there are no reports on the use of omalizumab to treat eosinophilic gastroenteritis with severe 
hypereosinophilia. Here, we report a case of glucocorticoid-dependent EGE with severe hypereosinophilia, that was 
successfully resolved with omalizumab and report no adverse effect.

Case Presentation
A 33-year-old female patient presented with abdominal pain, ascites and peripheral blood eosinophilia, was diagnosed 
with eosinophilic gastroenteritis for 9 years. The patient had a history of hyperthyroidism and was treated with oral 
methimazole since 2012. The patient denied any history of rhinitis, asthma or eczema. In December 2022, she visited our 
allergy and hematology department for the first time due to glucocorticoid dependency over the past 7 years.

In 2013, the patient experienced abdominal pain and eosinophilia, which responded well to glucocorticoid therapy. 
The corticosteroids were tapered and discontinued after one month.

However, in 2017, abdominal pain recurred along with ascites, and laboratory tests revealed significantly elevated 
peripheral blood eosinophils (13 × 109/L). Esophageal biopsy revealed features of acute and chronic inflammation, with 
no evidence of eosinophilic infiltration. A duodenal biopsy showed acute and chronic mucosal inflammation with 
superficial erosion and infiltration of lymphocytes, plasma cells, and eosinophils (>25/HPF). Biopsy specimens obtained 
from the transverse colon revealed chronic mucosal inflammation with lymphoid follicle formation and multifocal 
eosinophilic infiltration (>25/HPF). Ascitic fluid analysis revealed a large number of eosinophils and a small number 
of lymphocytes. The patient underwent further extensive evaluation, including stool tests for parasites, H. pylori testing, 
antinuclear antibodies, antineutrophil cytoplasmic antibodies, chest CT, bone marrow aspiration, and biopsy to rule out 
parasitic infections, autoimmune diseases and hematological diseases, confirming a diagnosis of eosinophilic 
gastroenteritis.

From 2017 to 2020, the patient’s condition remained stable with a daily oral dose of 5 mg prednisone. In 
September 2020, abdominal pain, ascites, and eosinophilia recurred despite this maintenance dose. Increasing the 
glucocorticoid dose controlled the symptoms, and the minimum effective dose of prednisone was adjusted to 10 mg 
daily, which was maintained for 2 years. Unfortunately, in September 2022, the disease relapsed, with peripheral blood 
eosinophils rising to 15.0 × 109/L. Gastrointestinal pathology showed mild active inflammation in the descending 
duodenum, with an increase in eosinophils in the deeper layers of the mucosa, some located in the mucosal muscle 
layer, and occasional infiltration of the epithelium (Figure 1A–C). Prednisone was increased to 40 mg daily and gradually 
reduced to 25 mg daily by December 2022, when she first presented to our department. The total serum immunoglobulin 
(Ig) E level was elevated (1090kU/L), with specific IgE positive to mugwort (w6, 0.6 kUA/L) and house dust mite mix 1 
(ds1, 0.47 kUA/L); all food sIgE tests were negative. To facilitate glucocorticoid tapering, imatinib was initiated at 0.4 
g daily. Methimazole was discontinued following radioactive iodine therapy for hyperthyroidism to rule out its potential 
effect on eosinophils. Six months later, glucocorticoids were tapered and discontinued, meanwhile the patient adherent to 
a six-food elimination diet (6-FED). However, dull lower abdominal pain recurred, and peripheral blood eosinophils 
increased to 1.12 × 109/L within 2 weeks. One month later, peripheral blood eosinophils surged to 21.03 × 109/L. 
Intestinal ultrasound revealed thickening of the stomach, ascending colon, and transverse colon, as well as abdominal 
lymphadenopathy and a small amount of ascitic fluid. Serum IgE levels were markedly elevated (989 kU/L). 
Omalizumab was initially administered at a dose of 300 mg every four weeks. After 8 weeks, the abdominal pain 
resolved and peripheral blood eosinophil levels dropped to 3.79 × 109/L. By 16 weeks, eosinophil levels further declined 
to 0.59 × 109/L. The dosing interval was subsequently extended to 300 mg every six weeks. However, peripheral blood 
eosinophil levels increased slightly after two treatments, the dosing frequency was reverted to 300 mg every four weeks 
for 6 months, and eosinophil levels stabilized between 0.8 and 2.81 × 109/L. The dosing interval was then extended again 
to every six weeks, with a total of two injections, during which peripheral blood eosinophil levels remained stable at 0.38 
to 0.57 × 109/L (Figure 2). Intestinal ultrasound re-examination showed no significant thickening of the small intestine or 
colon walls. Fourteen months after the initiation of omalizumab treatment, gastroscopic biopsy re-examination showed 
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that the eosinophils in the gastrointestinal tissue decreased to normal levels, with chronic inflammation in the descending 
duodenum, accompanied by lymphocyte infiltration (Figure 1D–F). The patient did not report any adverse reactions.

Discussion and Conclusions
Herein, we report a case of glucocorticoid-dependent eosinophilic gastroenteritis with severe hypereosinophilia. 
Given the documented association between carbimazole and eosinophilic gastroenteritis in rare cases,17 the drug 
was stopped post-radioactive iodine therapy to rule out its effects on eosinophils. However, the disease still 
relapsed. Omalizumab was subsequently administered and effectively induced and maintained remission. The 

Figure 1 Pathological findings in this patient. (A–C) Biopsy at disease flare, shows that mild active inflammation in the descending duodenum, with an increase in eosinophils 
in the deeper layers of the mucosa, some located in the mucosal muscle layer, and occasional infiltration of the epithelium. (D–F) Biopsy after 16 months of omalizumab 
treatment, shows that eosinophils in the gastrointestinal tissue decreased to normal levels, with chronic inflammation in the descending duodenum, accompanied by 
lymphocyte infiltration.

Figure 2 Peripheral Blood Eosinophil Count Over Time with Treatment Interventions. This graph depicts the peripheral blood eosinophil count (×109/L) from 
September 2022 to October 2024. The timeline of treatments is indicated by distinct colors: glucocorticoid (blue), imatinib (light green), and omalizumab (dark green). 
The blue “X” marks the cessation of glucocorticoid treatment, the light green “X” denotes the discontinuation of imatinib, and the dark green arrow signifies the initiation of 
omalizumab therapy.
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efficacy of Omalizumab in the treatment of eosinophilic gastroenteritis remains uncertain, with limited studies 
reporting its effectiveness.15,16 However, its efficacy in patients with concomitant severe hypereosinophilia has not 
yet been reported. Therefore, our case confirms the therapeutic effect of Omalizumab in glucocorticoid-dependent 
eosinophilic gastroenteritis with severe hypereosinophilia and highlights its potential as a treatment option in 
patients.

EGE is characterized by abdominal pain, diarrhea, nausea, and vomiting.10,18 Abnormally increased eosinophil 
infiltration in the stomach and bowel is a key histopathological characteristic.9 Although 80% of patients with EGE 
show elevated peripheral eosinophil counts, the average level is 1000 cells/μL,11,19,20 severe hypereosinophilia is rare. 
Corticosteroids are the mainstay of treatment for EGE.10 However, 48.8% of patients were glucocorticoid dependent. 
Given the adverse effects of long-term corticosteroid use and refractory status, other therapies, including omalizumab, 
have been explored.10,21

Omalizumab has been approved by the FDA for the prevention of food allergies.22 Studies have shown that it may 
facilitate the up-dosing phase of food immunotherapy and reduces the risk of allergic reactions during treatment.23 

A single-center study reported that omalizumab reduced peripheral eosinophilia and improved clinical symptoms in 
patients with EGE. However, the reduction in tissue eosinophil counts did not achieve statistical significance.15 In 
contrast, two case studies documented complete normalization of both clinical symptoms and tissue eosinophilia 
following omalizumab treatment.16,24. Given the heterogeneity of EGE, small study sizes, and potential publication 
bias, larger cohort studies are needed for definitive confirmation of omalizumab’s efficacy and to discover predictive 
biomarkers. There are no reports on the use of omalizumab for treating eosinophilic gastroenteritis with severe 
hypereosinophilia. Omalizumab treatment in our patient resulted in a favorable clinical response, characterized by 
symptomatic improvement, reduced peripheral blood eosinophil count, enhanced endoscopic findings, and histologic 
remission. The treatment was well-tolerated with no adverse events observed. This outcome suggests a potential 
involvement of IgE-mediated pathways in the pathogenesis of EGE in this case. Omalizumab was found to play 
a unique role in reducing co-stimulatory molecules expression on eosinophil and serum eotaxin-1 levels in severe 
allergic asthmatics.25 The mechanism of omalizumab in the treatment of EGE remains elusive. Omalizumab has 
a favorable safety profile compared to systemic corticosteroids. However, its high cost may limit accessibility, and 
clinical response can be variable due to the heterogeneity of EGE. Given the heterogeneous and complex pathogenesis of 
EGE, further studies are essential to identify which patient subgroups are most likely to benefit from biologic therapy and 
to determine predictive factors for a favorable clinical response. Importantly, as omalizumab is used off-label in EGE, no 
standardized dosing regimen or frequency has been established. Therefore, additional research is urgently needed to 
establish optimized, disease-specific dosing protocols and treatment intervals. Our report suggested significant improve
ment in glucocorticoid-dependent eosinophilic gastroenteritis with severe hypereosinophilia after treatment with 
Omalizumab, and provided evidence for the potential of anti-IgE therapy in the treatment of eosinophilic gastroenteritis, 
even with severe hypereosinophilia. In addition, further research and clinical trials are needed to validate the effective
ness and safety of Omalizumab.

Ethics and Consent
Written informed consent has been provided by the patient to have the case details and any accompanying images 
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