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ABSTRACT

Eosinophilic gastrointestinal diseases are rare disorders characterized by infiltration of eosinophils in one or multiple segments of the
gastrointestinal tract. Hypersensitivity to food or environmental allergens is believed to play an important role in the pathogenesis. In
this case report, we describe a 61-year-old man who developed eosinophilic gastroenteritis and colitis with severe peripheral eosino-
philia after intragastric balloon (IGB) placement for weight loss. His symptoms and peripheral eosinophilia improved rapidly after
removal of the IGB without the need for immunomodulatory therapies or diet modifications. This case suggests a possible association
between IGB and eosinophilic gastrointestinal diseases, which warrants clinicians’ awareness and further studies.

INTRODUCTION

Eosinophilic gastrointestinal diseases (EGIDs) are a group of rare disorders characterized by infiltration of eosinophils in the gastrointestinal
(GI) tract.1 EGIDs can affect any part of the GI tract and include eosinophilic esophagitis (EoE), eosinophilic gastritis, eosinophilic gastro-
enteritis (EGE), and eosinophilic colitis (EC).2 In recent years, EGIDs have been increasingly recognized.2 Although the exact pathobiology of
EGIDs has not been fully elucidated, it is believed that hypersensitivity to food or environmental allergens might play a pivotal role.3

Intragastric balloon (IGB) has been demonstrated as an effective and safe therapy for weight loss.4 Interestingly, a previously
published case reported the development of EoE after IGB placement, suggesting a possible association between IGB and EoE.5

Otherwise, no report in the literature suggests a link between IGB and non-EoE EGIDs. In this article, we report a case of EGE and EC
with peripheral eosinophilia after IGB placement, in whom rapid improvement and complete resolution of clinical symptoms and
peripheral eosinophilia occurred after IGB removal without additional therapies. We hypothesize that IGB may be a trigger for
EGIDs, which warrants clinicians’ awareness.

CASE REPORT

A 61-year-old White man with a body mass index of 30 kg/m2 and accompanying metabolic syndrome underwent endoscopic
placement of an Orbera intragastric balloon (Apollo Endosurgery, Austin, TX) filled with 500mL of saline for weight reduction. Forty
days later, he was admitted with a 3-day history of watery and nonbloody diarrhea. He also reported nocturnal bowel movements,
abdominal pain, nausea, nonbloody nonbilious emesis, and poor appetite. He had no fever, chills, or skin rashes and reported no sick
contact, recent travel, or new pets. He was allergic to latex and penicillin; otherwise, he had no known allergies to any food or other
medications. He denied any personal and family history of autoimmune diseases and inflammatory bowel disease. He was not on any
special diet. There were no new medications started after IGB placement.

After admission, his symptoms persisted despite the use of loperamide and empiric ciprofloxacin and metronidazole.
In addition, he developed severe peripheral eosinophilia over 15,000/mL (Figure 1). Infectious workup, including stool
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Clostridium difficile toxin, stool ova and parasite, stool cul-
ture, stool GI pathogen panel (BioFire Diagnostics, Salt Lake
City, UT), Strongyloides IgG, and HIV, was negative.

Six days after admission, his IGB was removed because he had
reached his goal weight. Then, he underwent esophagogas-
troduodenoscopy and flexible sigmoidoscopy with biopsy
given persistent symptoms. Endoscopic examination was
notable for subtle circumferential ridges in the esophagus,
diffuse erythema in the stomach and duodenum, and con-
gestion in the entire examined colon (Figure 2). Histologically,
dense inflammatory infiltration of eosinophils and plasma
cells in the lamina propria was observed in the stomach, du-
odenum, and colon, whereas biopsies of the distal and middle
esophagus were unremarkable (Figure 3). In comparison, his
previous esophagogastroduodenoscopy 4 years before showed
mild reactive gastropathy in the antrum.

After removal of the IGB, his symptoms improved dramatically
within 3 days and were completely resolved within 1 month.
Peripheral eosinophilia was also resolved (Figure 1). He did
not require corticosteroids, elimination diet, or biologic agents,

which are commonly used for the treatment of EGIDs. There
was no symptomatic recurrence at the 2-month follow-up.

DISCUSSION

EGIDs are rare disorders and can affect one or more segments of
the GI tract. To date, EoE is the most studied subtype of EGID,6,7

whereas the studies of non-EoE EGIDs are mostly limited to case
reports and single-center cohorts.3 In this article, we report a case
with typical characteristics of EGE and EC including consistent GI
symptomsand evidenceof eosinophilic infiltration in the stomach,
duodenum, and colon.Moreover, the patient in our case presented
with severe peripheral eosinophilia, which is commonly seen in
80% of patients with EGE.8 Other common causes of GI eosino-
philic infiltration and peripheral eosinophilia, including drug and
food allergies, infections, and IBD, were ruled out.

Thepathogenesis of EGIDs is not fully understood. EGIDs are often
associated with other allergic disorders.9,10 It is believed that Th2-
mediated hypersensitivity reaction, triggered by food or environ-
mental allergens, plays an important role in the pathogenesis.11

Although the trigger for the hypersensitivity reaction is not identi-
fiable in all cases, elimination of certain food or other allergensmay
lead to symptomatic improvement and histological resolution.12

In our case, it is highly suspicious that the IGB triggered a hyper-
sensitivity reaction that eventually led to an EGID. This is sup-
ported by the occurrence of symptoms and peripheral eosinophilia
after IGB placement and rapid resolution after IGB removal
without any immunomodulatory therapy or diet modification. In
addition, this is supported by a previous case report suggesting an
association between IGB and EoE.5 It is less likely to be caused by
other food or environmental allergens at home because the patient
had persistent symptoms and eosinophilia after hospitalization.
An unrecognized infection was also considered, given that fungal
and bacterial colonization of IGB has been described in previous
studies.13 However, worsening eosinophilia, regardless of empiric
antibiotics, and rapid improvement after IGB removal without
additional antimicrobial therapies argue against this possibility.

The Orbera intragastric balloon has been demonstrated as
an effective and well-tolerated therapy for weight control.14

Figure 1. Blood eosinophil count over time. The dotted line repre-
sents the upper limit of normal eosinophil count (700/mL). The day
of admission was set at day 0. IGB, intragastric balloon.

Figure 2. Endoscopic findings in the stomach (A, diffuse erythema), duodenum (B, diffuse erythema), and colon (C, congestion).
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Accommodative symptoms are not uncommon within the
initial weeks after placement, whereas major complications are
rare. To the best of our knowledge, no report of allergic reaction
to the Orbera IGB has been published. Of note, the Orbera
IGB is made of nontoxic silicone, which has been reported as
a potential cause of cerebrospinal fluid eosinophilia after in-
traventricular shunt placement.15 In addition, there is a case
of peripheral eosinophilia after rupture of silicone breast im-
plants.16 As such, further studies are merited to investigate
potential allergic reactions to the Orbera IGB in selected cases,
which could manifest as peripheral eosinophilia or EGIDs.

In summary, we describe a case of EGE and EC after IGB
placement, presenting the first report in the literature that
suggests a possible association between IGB and non-EoE
EGIDs. We believe that this possible association warrants
clinicians’ awareness, and further studies are needed to con-
firmour observation and elucidate the underlyingmechanism.

DISCLOSURES

Author contributions: J. Yin wrote the article and obtained the
data. E. Wu and J. Jan obtained the data and searched the lit-
erature. T. Gray provided the pathology images. SL Shah andN.
Enwerem revised the article for intellectual content. All authors
approved the final article. N. Enwerem is the article guarantor.

Financial disclosure: None to report.

Informed consent was obtained for this case report.

Received June 19, 2022; Accepted November 14, 2022

REFERENCES
1. Egan M, Furuta GT. Eosinophilic gastrointestinal diseases beyond eosin-

ophilic esophagitis. Ann Allergy Asthma Immunol. 2018;121:162–7.
2. PesekRD, ReedCC,MuirAB, et al. Increasing rates of diagnosis, substantial

co-occurrence, and variable treatment patterns of eosinophilic gastritis,
gastroenteritis, and colitis based on 10-year data across a multicenter
consortium. Am J Gastroenterol. 2019;114(6):984–94.

3. Walker MM, Potter M, Talley NJ. Eosinophilic gastroenteritis and other
eosinophilic gut diseases distal to the oesophagus. Lancet Gastroenterol
Hepatol. 2018;3(4):271–80.

4. Fittipaldi-Fernandez RJ, Zotarelli-Filho IJ, Diestel CF, et al. Intragastric
balloon: A retrospective evaluation of 5874 patients on tolerance, compli-
cations, and efficacy in different degrees of overweight. Obes Surg. 2020;
30(12):4892–8.

5. AlkadyMN, Elkholy S. Eosinophilic esophagitis (EoE) following bioenteric
intragastric balloon (BIB) insertion. Acta Gastroenterol Belg. 2018;81(4):
538–9.

6. Dellon ES, Liacouras CA, Molina-Infante J, et al. Updated international
consensus diagnostic criteria for eosinophilic esophagitis: Proceedings of
the AGREE conference. Gastroenterology. 2018;155(4):1022–33.e10.

7. Hirano I, Chan ES, RankMA, et al. AGA Institute and the Joint Task Force
on Allergy-Immunology practice parameters clinical guidelines for the
management of eosinophilic esophagitis. Gastroenterology. 2020;158(6):
1776–86.

8. Kinoshita Y, Furuta K, Ishimaura N, et al. Clinical characteristics of Japa-
nese patients with eosinophilic esophagitis and eosinophilic gastroenteritis.
J Gastroenterol. 2013;48(3):333–9.

9. Jensen ET, Martin CF, Kappelman MD, Dellon ES. Prevalence of eosino-
philic gastritis, gastroenteritis, and colitis: Estimates from a National Ad-
ministrative Database. J Pediatr Gastroenterol Nutr. 2016;62(1):36–42.

10. Simon D, Marti H, Heer P, Simon HU, Braathen LR, Straumann A. Eo-
sinophilic esophagitis is frequently associated with IgE-mediated allergic
airway diseases. J Allergy Clin Immunol. 2005;115(5):1090–2.

11. Kinoshita Y, Oouchi S, Fujisawa T. Eosinophilic gastrointestinal diseases:
Pathogenesis, diagnosis, and treatment. Allergol Int. 2019;68(4):420–9.

12. Kagalwalla AF, Sentongo TA, Ritz S, et al. Effect of six-food elimination diet
on clinical and histologic outcomes in eosinophilic esophagitis. Clin Gas-
troenterol Hepatol. 2006;4(9):1097–102.

13. Coskun H, Bozkurt S. A case of asymptomatic fungal and bacterial colo-
nization of an intragastric balloon. World J Gastroenterol. 2009;15(45):
5751–3.

14. Moore RL, Eaton L, Ellner J. Safety and effectiveness of an intragastric
balloon as an adjunct to weight reduction in a post-marketing clinical
setting. Obes Surg. 2020;30(11):4267–74.

15. Bezerra S, Frigeri TM, Severo CM, Santana JCB, Graeff-Teixeira C. Cere-
brospinal fluid eosinophilia associated with intraventricular shunts. Clin
Neurol Neurosurg. 2011;113(5):345–9.

16. Levenson T, Greenberger PA, Murphy R. Peripheral blood eosinophilia,
hyperimmunoglobulinemia A and fatigue: Possible complications follow-
ing rupture of silicone breast implants.AnnAllergy Asthma Immunol. 1996;
77:119–22.

Copyright: Written work prepared by employees of the Federal Government as part of
their official duties is, under the U.S. Copyright Act, a “work of the United States
Government” for which copyright protection under Title 17 of the United States Code is
not available. As such, copyright does not extend to the contributions of employees of
the Federal Government.

Figure 3.Representative histological findings in the stomach (A, 403magnification), duodenum (B, 203magnification), and colon (C, 203
magnification), notable for dense inflammatory infiltration of eosinophils and plasma cells in the lamina propria.
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