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Abstract
Gastrointestinal (GI) diseases have a substantial impact on the population health and healthcare resources
of the United States. They constitute billions of dollars in expenditure and millions of office and hospital
visits. With advancing diagnostic and treatment modalities, rare diseases are increasingly recognized and
managed. However, after close to 80 years since the first description, eosinophilic GI disorders (EGID) are
still uncommon, and only around 300 cases have been reported to date. Hypereosinophilic syndrome (HES)
is well studied, but there are still no guidelines to direct management. We report the case of a 56-year-old

female who presented with gastroenteritis and a persistent eosinophil count above 7 x 109/L. Imaging was
suggestive of bowel wall thickening, and endoscopy revealed normal-appearing mucosa. However, histologic
examination revealed eosinophilic infiltration of the GI tract. She was diagnosed with HES and treated with
oral prednisone with remarkable improvement of her symptoms.
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Introduction
Hypereosinophilic syndrome (HES) is a rare and under-reported group of diseases that are characterized by

persistent eosinophilia above 1.5 x 109/L on at least two occasions and eosinophil-mediated organ
damage/dysfunction. Other causes of organ damage and secondary causes of hypereosinophilia must be
ruled out [1]. Recognized variants of HES include myeloproliferative, T lymphocytic, familial, organ-
restricted, specific/defined syndrome-associated, and idiopathic HES [2]. Eosinophilic gastrointestinal
disorders are a group of inflammatory conditions characterized by eosinophilic infiltration of the bowel wall
[3,4]. EGID can occur as an isolated disorder associated with hypereosinophilic syndrome (HES/EGID
overlap) or can be part of a multisystem HES. The clinical presentation and management of both groups are
remarkably similar [5].

Case Presentation
A 56-year-old female presented to the emergency room with abdominal pain, nausea, vomiting, and
diarrhea. She reported intermittent, diffuse, non-radiating, crampy pain, which started around two weeks
before. On a standardized pain scale, she rated it as high as 7 out of 10. She reported associated episodes of
watery diarrhea five to six times a day and non-bloody non-bilious vomiting two to three times daily. She
denied a history of fever, chills, recent travel, sick contact, weight loss, joint pain, cough, sore throat, runny
nose, itching, and skin changes. She had presented two weeks prior with similar symptoms and was
prescribed a seven-day course of oral metronidazole and ciprofloxacin, with a slight improvement of her
symptoms. Her past medical history was significant for ductal carcinoma in situ of her right breast. Her
surgical history included right-side mastectomy and cholecystectomy. She was allergic to penicillin,
ibuprofen, and seafood, with unclear reactions. No significant family history was reported; she lives at home
with her family and works as a school bus driver assistant. No toxic habits (e.g., drug abuse or smoking) were
reported.

At the presentation, her vitals were stable. Examination revealed a middle-aged female in mild distress. Her
abdomen was soft and non-distended, with mild diffuse tenderness. There was no evidence of free fluid or
organomegaly. Rectal examination showed an empty rectal vault. No skin lesions or lymphadenopathy were
noted. Heart and breath sounds were normal. Laboratory tests were significant for a leukocytosis of 33,300
cells/μl, with 75% eosinophils and an absolute eosinophil count of 24,900 cells/μl. Work-up including
hemoglobin, platelet count, lipase, amylase, tryptase, ANA, IgE, and IgG were within the normal range
(Table 1). The blood smear was negative for any blast cells. JAK2 mutation, flow cytometry, and human
immunodeficiency virus (HIV) combination assay were negative. Stool analysis for ova and parasites was
negative on three occasions. Serology for strongyloides IgG was negative.
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 Patient’s values Reference range

Hemoglobin 12.4 12.0-16.0 g/dL

Platelet 325 150-400 k/µL

WBC 33.9 4.8-10.8 k/µL

Neutrophils 9.6% 40.0%-70.0%

Lymphocytes 9.2% 20.0%-50.0%

Monocyte 2% 1.0%-8.0%

Eosinophils 78% ≤5.0%

TABLE 1: Patient's general hematology laboratory values
WBC, White blood cells.

Computerized tomography (CT) of chest, abdomen, and pelvis with oral and intravenous contrast showed
mild circumferential wall thickening within the distal esophagus and segmental wall thickening of the
duodenum, proximal jejunum, and distal ileum, suggesting enteritis (Figure 1).

FIGURE 1: Computerized tomography abdomen and pelvis showing
segmental wall thickening of the ileum suggesting enteritis

The gastroenterology service evaluated the patient and performed endoscopy and colonoscopy, which was
negative for any lesions, mass, polyps, or inflammation (Figure 2). Histopathology examination of the
stomach, duodenum, and recto-sigmoid colon biopsy revealed increased eosinophilic infiltrate of lamina
propria. Bone marrow biopsy showed hypercellular bone marrow (60%) with increased eosinophils, 52.6% of
the total, and no evidence of abnormal myeloid maturation, increased blast population, or
lymphoproliferative disease.
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FIGURE 2: Esophagogastroduodenoscopy showing normal pylorus (A),
esophagus (B), and duodenum (C)

The patient was started on oral prednisone at 60 mg/day and significantly improved follow-up in three
weeks. Repeat eosinophil count after three weeks was 7,300 cells/µl. Prednisone was tapered off and
discontinued over the next few weeks. The patient is currently being monitored periodically for symptoms. 

Discussion
Hypereosinophilia is defined as peripheral absolute eosinophilic count > 1.5 x 109/L with or without end-
organ damage. Common etiologies leading to hypereosinophilia include a wide range of allergic, infectious
(parasitic and fungal), inflammatory, and neoplastic disorders. Our patient presented with elevated
peripheral eosinophil count along with bone marrow and GI infiltration. However, extensive work-up to
determine the underline etiology of hypereosinophilia in our patient was negative.

HES is truly a heterogeneous condition. The actual incidence and prevalence of HES are unknown. Based on
a surveillance study, the highest estimated age-adjusted incidence rate was 0.18 per 100,000 person-years,
and prevalence was 6.3 per 100,000 person-years, with a predominant male affliction (risk ratio: 1.47) [6].
The usual age of presentation is between 20 and 50 years, but cases have been reported in children. The
clinical presentation of HES is highly variable, ranging from no symptoms to life-threatening cardiovascular
or neurological complications, depending on the organ system involved. In around 6% of the patients, the
onset of symptoms is insidious, and eosinophilia is detected incidentally. The presenting symptoms, in
order of relative frequency, are dermatologic (37%), pulmonary (25%), gastrointestinal (14%), rheumatologic
(7%), cardiac (5%), constitutional (5%), incidental (5%), neurologic (4%), and hematologic (3%) [7].

Since as early as 1937, eosinophilic involvement of the GI tract has been recognized. The prevalence of EGID
is estimated to be around 18 per 100,000 persons. The pathogenesis of EGID includes a complex interaction
between host cells, cytokines interleukin 3 and 5, granulocyte-macrophage colony-stimulating factor, the
eotaxin chemokines, and mast cells. The clinical features of EGID differ based on (a) the layers of bowel
involved, (b) location in the GI tract, and (c) degree of infiltration [6-8]. Based on the Klein classification,
mucosal type EGID can present with dyspepsia, abdominal pain, nausea, vomiting, diarrhea, protein-losing
enteropathy, or malabsorption. Muscular involvement can present with gastric outlet obstruction,
pseudoachalasia, intestinal obstruction, strictures, or intussusception. Serosal involvement can present with
ascites, peritonitis, or perforation [9-11].

There are no societal guidelines to aid the diagnosis of EGIDs. Evaluation includes a detailed history,
examination, laboratory tests, histopathologic examination, and exclusion of secondary causes of
eosinophilia [10]. History should investigate drug and food allergies, family history of allergies and other
atopic diseases, travel history, drug history, and risk factors for malignancy. Laboratory tests are usually
focused on the evaluation of eosinophilia [11]. Radiography is nonsensitive, nonspecific, and variable. Due
to small bowel wall thickening that can be detected by ultrasound, some cases have been diagnosed by
percutaneous biopsy. Endoscopy is also nonspecific and variable. It can range from normal-looking to
ulcerated, friable, polypoid, strictures and even perforation. The cornerstone of diagnosis is histology.
Multiple biopsies should be taken due to patchy involvement of the bowel. Specimens should be obtained
from affected sites and healthy-looking sites to increase yield [12-14].

The treatment of HES is tailored to the underlying organ involved. A trial of the six food elimination has
been studied. One meta-analysis reported significant symptomatic improvement but no histologic changes.
Prednisone is the steroid of choice. It can induce remission of symptoms in two to three weeks and is rapidly
tapered off in two weeks, although different tapering regimens have been studied. Relapses are common and
may require repeat dosing or a long-term maintenance regimen. Table 2 quickly summarizes the other
available options [15-19]. Our patient was diagnosed with HES and EGID and quickly responded to steroids.
She gets routinely monitored for recurrence of GI symptoms and secondary organ involvement due to HES. 
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Medication Target of action Mechanism of action

Budesonide Steroid receptors Reduces inflammation

Montelukast LT receptor Reduces LT-mediated chemotaxis and recruitment

Cromolyn Mast cell Reduces the release of histamine and LTs

PPIs IL-4 and IL-15 Reduces eosinophilia by receptor blockade

Azathioprine DNA structure Immunosuppression by cytotoxicity

Benralizumab IL-5 receptor Eosinophil recruitment and survival

Lirentelimab Siglec Induction of eosinophil cell death. Reduced mast cell activation

TABLE 2: Summary of suggested medications for HES, their target, and mechanism of action
PPIs, Proton pump inhibitors; LT, leukotriene; IL, interleukin; HES, hypereosinophilic syndrome.

Source: References [15-19].

Conclusions
Absolute eosinophil counts above 1.5 x 109/L should warrant investigation for underlying etiology and
surveillance for secondary organ involvement. Due to a myriad of presentations, eosinophilic gastroenteritis
should be included in the differential diagnosis of unexplained gastrointestinal symptoms, especially in the
light of peripheral eosinophilia. Short courses of steroids are the cornerstone of management. Novel steroid-
sparing therapy should be attempted if one encounters steroid failure or relapse.

Additional Information
Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References
1. Shomali W, Gotlib J: World health organization-defined eosinophilic disorders: 2019 update on diagnosis,

risk stratification, and management. Am J Hematol. 2019, 94:1149-67. 10.1002/ajh.25617
2. Simon HU, Rothenberg ME, Bochner BS, et al.: Refining the definition of hypereosinophilic syndrome . J

Allergy Clin Immunol. 2010, 126:45-9. 10.1016/j.jaci.2010.03.042
3. Sunkara T, Rawla P, Yarlagadda KS, Gaduputi V: Eosinophilic gastroenteritis: diagnosis and clinical

perspectives. Clin Exp Gastroenterol. 2019, 12:239-53. 10.2147/CEG.S173130
4. Haider A, Mehershanhi S, Siddiqa A, Patel H: Chronic intestinal pseudo-obstruction in a young male with

alcohol abuse disorder. Cureus. 2021, 13:e13824. 10.7759/cureus.13824
5. Kuang FL, Curtin BF, Alao H, et al.: Single-organ and multisystem hypereosinophilic syndrome patients

with gastrointestinal manifestations share common characteristics. J Allergy Clin Immunol Pract. 2020,
8:2718-2726. 10.1016/j.jaip.2020.04.025

6. Crane MM, Chang CM, Kobayashi MG, Weller PF: Incidence of myeloproliferative hypereosinophilic
syndrome in the United States and an estimate of all hypereosinophilic syndrome incidence. J Allergy Clin
Immunol. 2010, 126:179-81. 10.1016/j.jaci.2010.03.035

7. Ogbogu PU, Bochner BS, Butterfield JH, et al.: Hypereosinophilic syndrome: a multicenter, retrospective
analysis of clinical characteristics and response to therapy. J Allergy Clin Immunol. 2009, 124:1319-25.e3.
10.1016/j.jaci.2009.09.022

8. Klein NC, Hargrove RL, Sleisenger MH, Jeffries GH: Eosinophilic gastroenteritis. Medicine (Baltimore). 1970,
49:299-319. 10.1097/00005792-197007000-00003

9. Haider A, Alavi F, Siddiqa A, Abbas H, Patel H: Fulminant pseudomembranous colitis leading to clostridium
paraputrificum bacteremia. Cureus. 2021, 13:e13763. 10.7759/cureus.13763

10. Talley NJ, Shorter RG, Phillips SF, Zinsmeister AR: Eosinophilic gastroenteritis: a clinicopathological study
of patients with disease of the mucosa, muscle layer, and subserosal tissues. Gut. 1990, 31:54-8.
10.1136/gut.31.1.54

11. Chen MJ, Chu CH, Lin SC, Shih SC, Wang TE: Eosinophilic gastroenteritis: clinical experience with 15

2021 Kumar et al. Cureus 13(6): e16021. DOI 10.7759/cureus.16021 4 of 5

https://dx.doi.org/10.1002/ajh.25617
https://dx.doi.org/10.1002/ajh.25617
https://dx.doi.org/10.1016/j.jaci.2010.03.042
https://dx.doi.org/10.1016/j.jaci.2010.03.042
https://dx.doi.org/10.2147/CEG.S173130
https://dx.doi.org/10.2147/CEG.S173130
https://dx.doi.org/10.7759/cureus.13824
https://dx.doi.org/10.7759/cureus.13824
https://dx.doi.org/10.1016/j.jaip.2020.04.025
https://dx.doi.org/10.1016/j.jaip.2020.04.025
https://dx.doi.org/10.1016/j.jaci.2010.03.035
https://dx.doi.org/10.1016/j.jaci.2010.03.035
https://dx.doi.org/10.1016/j.jaci.2009.09.022
https://dx.doi.org/10.1016/j.jaci.2009.09.022
https://dx.doi.org/10.1097/00005792-197007000-00003
https://dx.doi.org/10.1097/00005792-197007000-00003
https://dx.doi.org/10.7759/cureus.13763
https://dx.doi.org/10.7759/cureus.13763
https://dx.doi.org/10.1136/gut.31.1.54
https://dx.doi.org/10.1136/gut.31.1.54
https://dx.doi.org/10.3748/wjg.v9.i12.2813


patients. World J Gastroenterol. 2003, 9:2813-6. 10.3748/wjg.v9.i12.2813
12. Siddiqa A, Haider A, Mehmood M, Hanif A: Erythrocytosis, embolism in a woman with antiphospholipid

antibodies: a diagnostic challenge. Clin Case Rep. 2021, 9:2138-43. 10.1002/ccr3.3965
13. Roufosse F, Weller PF: Practical approach to the patient with hypereosinophilia . J Allergy Clin Immunol.

2010, 126:39-44. 10.1016/j.jaci.2010.04.011
14. DeBrosse CW, Case JW, Putnam PE, Collins MH, Rothenberg ME: Quantity and distribution of eosinophils in

the gastrointestinal tract of children. Pediatr Dev Pathol. 2006, 9:210-8. 10.2350/11-05-0130.1
15. Kim YJ, Prussin C, Martin B, Law MA, Haverty TP, Nutman TB, Klion AD: Rebound eosinophilia after

treatment of hypereosinophilic syndrome and eosinophilic gastroenteritis with monoclonal anti-IL-5
antibody SCH55700. J Allergy Clin Immunol. 2004, 114:1449-55. 10.1016/j.jaci.2004.08.027

16. Kuang FL, Legrand F, Makiya M, et al.: Benralizumab for PDGFRA-negative hypereosinophilic syndrome . N
Engl J Med. 2019, 380:1336-46. 10.1056/NEJMoa1812185

17. Dellon ES, Peterson KA, Murray JA, et al.: Anti-siglec-8 antibody for eosinophilic gastritis and duodenitis . N
Engl J Med. 2020, 383:1624-34. 10.1056/NEJMoa2012047

18. Caruso C, Colantuono S, Pugliese D, et al.: Severe eosinophilic asthma and aspirin-exacerbated respiratory
disease associated to eosinophilic gastroenteritis treated with mepolizumab: a case report. Allergy Asthma
Clin Immunol. 2020, 16:27. 10.1186/s13223-020-00423-3

19. Netzer P, Gschossmann JM, Straumann A, Sendensky A, Weimann R, Schoepfer AM: Corticosteroid-
dependent eosinophilic oesophagitis: azathioprine and 6-mercaptopurine can induce and maintain long-
term remission. Eur J Gastroenterol Hepatol. 2007, 19:865-9. 10.1097/MEG.0b013e32825a6ab4

2021 Kumar et al. Cureus 13(6): e16021. DOI 10.7759/cureus.16021 5 of 5

https://dx.doi.org/10.3748/wjg.v9.i12.2813
https://dx.doi.org/10.1002/ccr3.3965
https://dx.doi.org/10.1002/ccr3.3965
https://dx.doi.org/10.1016/j.jaci.2010.04.011
https://dx.doi.org/10.1016/j.jaci.2010.04.011
https://dx.doi.org/10.2350/11-05-0130.1
https://dx.doi.org/10.2350/11-05-0130.1
https://dx.doi.org/10.1016/j.jaci.2004.08.027
https://dx.doi.org/10.1016/j.jaci.2004.08.027
https://dx.doi.org/10.1056/NEJMoa1812185
https://dx.doi.org/10.1056/NEJMoa1812185
https://dx.doi.org/10.1056/NEJMoa2012047
https://dx.doi.org/10.1056/NEJMoa2012047
https://dx.doi.org/10.1186/s13223-020-00423-3
https://dx.doi.org/10.1186/s13223-020-00423-3
https://dx.doi.org/10.1097/MEG.0b013e32825a6ab4
https://dx.doi.org/10.1097/MEG.0b013e32825a6ab4

	Organ-Specific Hypereosinophilic Syndrome Presenting as Eosinophilic Gastroenteritis
	Abstract
	Introduction
	Case Presentation
	TABLE 1: Patient's general hematology laboratory values
	FIGURE 1: Computerized tomography abdomen and pelvis showing segmental wall thickening of the ileum suggesting enteritis
	FIGURE 2: Esophagogastroduodenoscopy showing normal pylorus (A), esophagus (B), and duodenum (C)

	Discussion
	TABLE 2: Summary of suggested medications for HES, their target, and mechanism of action

	Conclusions
	Additional Information
	Disclosures

	References


