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Abstract

Background: Data on eosinophilic gastrointestinal disorders (EGIDs) are limited in the United Arab Emirates.

Objective: This study aimed to describe the distribution of eosinophilic gastritis/gastroenteritis (EoG/EGE)
and eosinophilic esophagitis (EoE) among patients whose data are recorded on the Cleveland Clinic Abu
Dhabi (CCAD) systems.

Methods: Anonymized aggregate data were obtained from the Clinerion Patient Network Explorer (PNEx®)
network installed at the CCAD on patients diagnosed with EoG/EGE (n=17, of whom 11 (64.7%) were
females) or with EoE (n=118, of whom 35 (29.7%) were females) between 2015 and 2022; 63 (53.4%) were
diagnosed between 2020 and 2022.

Results: The vast majority of EoE patients visited the gastroenterology clinic (111, 94.1%), followed by the
primary care (70, 59.3%), the emergency medicine (60, 50.8%), and the immunology (59, 50%) units. A total
of 84 patients with EoE also presented with another type-2 inflammatory condition including allergic
rhinitis, food allergy, and atopic dermatitis. Proton pump inhibitors and corticosteroids were widely
prescribed, and four patients with EoE have been commenced on biologics since 2020. However,
heterogeneity of medication use was identified, warranting local clinical practice guidelines.

Conclusion: A referral network could be established with local and regional reach, which relies on a
multidisciplinary approach for the management of EoE and associated type 2 co-morbidities. More studies
are needed to better depict the clinical picture of patients with EGIDs in general and EoE, in particular, in
terms of diagnosis, pharmacological treatment, non-medical interventions, disease course, and patient-
reported outcomes.

Categories: Gastroenterology, Internal Medicine
Keywords: co-morbidities, eosinophilic gastrointestinal disorders, real-word evidence, united arab emirates,
eosinophilic gastritis/gastroenteritis, eosinophilic esophagitis

Introduction

Eosinophilic esophagitis (EoE; International Classification of Diseases, 10th Revision (ICD-10), code K20.0)
is a chronic inflammatory disorder increasingly recognized as a cause of feeding problems in children and
dysphagia and food impaction in adults [1]. EoE is clinically distinct from gastroesophageal reflux disorder
and is characterized by signs and symptoms of eosinophilic infiltration, including narrowing and scarring of
the esophagus and esophageal dysfunction, particularly dysphagia, food impaction, and chest pain [2-6].
There are three criteria required for EoE diagnosis: symptoms of esophageal dysfunction, eosinophilic
inflammation localized to the esophagus with >15 eosinophils per high-power field in esophageal mucosal
biopsy specimens, and exclusion of other causes of esophageal eosinophilia [7], while the trial of proton-
pump inhibitors is no longer required in the diagnostic guidelines [8].

Early exposure (or lack of exposure) to environmental factors, lack of breastfeeding during infancy, excessive
antibiotic exposure, and male gender might predispose individuals to an EoE onset [9-13]. EoE is, at least
partially, mediated by downstream effects of interleukin (IL)-4, IL-5, and IL-13, which trigger a Th2-
mediated inflammatory reaction [14-16]. The key and central type 2 inflammatory cytokines IL-4 and IL-13
promote infiltration of eosinophils into the esophageal mucosa and contribute to esophageal remodeling,
including epithelial barrier dysfunction and hyperplasia, fibrosis, and smooth muscle hypercontractility
[17,18].

The prevalence of EoE in Western populations was estimated at one to five per 10,000 persons [13,19].
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Additionally, it has been trending upward in Asian population [20]. In the Middle East, the prevalence of EoE
is not well-established. One decade ago, EoE was found in 45 patients over seven years at King Fahad
Medical City [21]; in 15 patients (all males) diagnosed over three years (up to 2011) at the National Guard
Hospital in Jeddah, Saudi Arabia [22]; and in 0.85% of children and adolescents in Western Saudi Arabia in
2012 [23]. In Jordan, at King Abdullah University Hospital, between January 2015 and January 2020, 21
patients were diagnosed with EoE (20 of whom were male children), making up to 3% of endoscopy-assessed
cases [24]. Additionally, EoE prevalence was estimated at 2.6% among adults with esophageal symptoms in
Turkey [25]. The reportedly low prevalence of EoE in the Middle East might be due to differences in
screening and diagnosis or to oversight of patients whose EoE responds to acid suppression [26].

Eosinophilic gastritis (EoG)/gastroenteritis (EGE) is another manifestation of eosinophilic gastrointestinal
disorders (EGIDs) [27], with a slight female and Caucasian race predilection [28,29]. EOG/EGE is diagnosed by
morphological observation of biopsies, complementing a plethora of symptoms such as abdominal pain,
nausea, vomiting, and diarrhea, as well as bowel obstruction and perforation in more severe cases [27]. EoG
and EGE are EGIDs, which, like EoE, were considered independent of IgE antibodies, but are mediated by a
Th2 cell inflammatory reaction and involve IL-2 and innate lymphoid cells in their pathogenesis [27,350-32].

Coexisting EoE was seen in 10-12% of patients with EoG/EGE in the United States [33], and these conditions
might be associated with other atopic disorders. While corticosteroids are the mainstay of treatment of these
diseases, biological agents might also offer therapeutic options, although no biologic has been approved for
EoG/EGE and only one biologic (dupilumab) is approved for EoE [34].

Data at the Cleveland Clinic Abu Dhabi (CCAD) between 2015 and 2022 were analyzed to determine the
prevalence of EoE and EoG/EGE in the adult population of Abu Dhabi in the United Arab Emirates and to
depict patient profiles and associated co-morbidities in EOE and EoG/EGE.

Materials And Methods
Setting

Anonymized patient aggregate data were obtained from the Clinerion Patient Network Explorer (PNEx®)
network installed at CCAD on adult patients diagnosed with EoG/EGE or with EoE between 2015 and 2022.
CCAD is one of the best hospitals in Abu Dhabi with an institutional structure similar to that of the
Cleveland Clinic Foundation (CCF) main campus in Cleveland, Ohio. CCAD is highly renowned for all the
sub-specialties covered in the Gastroenterology & Hepatology Department, contributing to its position as
one of the main referral centers in the region.

PNEx® generates data based on search results from a combination of criteria for diagnosis, medications,
procedures, and laboratory results. No patient identifiers are reported in the PNEx®-generated data. The
database holds electronic health records of over 300,000 patients.

The current study is a sub-analysis of a broader CCAD registry initiated for data collection on severe asthma
and extended to type-2 inflammatory diseases, including eosinophilic esophagitis.

This study was approved by the Abu Dhabi Health Research and Technology Ethics Committee ADHRTC
(DOH/CVDC/2023/465). No informed consent was required, as only anonymous data were compiled in an
aggregate fashion and analyzed.

Analysis cohorts

Three cohorts were defined for analysis:

EoG/EGE cohort: 17 patients with EoG/EGE (ICD-10 code K52.81) between January 2016 and April 2022 (74
months),

EoE-A cohort: 118 patients with EoE (ICD-10 K20.0) between July 2015 and June 2022 (84 months), and
EoE-B cohort: 63 patients with EoE (ICD-10 K20.0) between January 2020 and June 2022 (29 months).

Patients diagnosed with EOE were divided into two groups, i.e., EOE-A and EOE-B, in an attempt to unveil
any change in the disease management and treatment pattern with respect to the new guidelines and
COVID-19 period.

Data extraction

In this study, anonymized records were obtained from electronic health records of patients with EoE and
EoG/EGE between 2015 and 2022 from CCAD and reviewed in partnership with Clinerion in an aggregate
fashion to determine the demographics of patients diagnosed with EoE and EoG/EGE in CCAD, their co-
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morbidities, and the treatment landscape between 2015 and 2022.

Statistical considerations

There was no formal sample size determination. The research scale was based on the total patient
population treated for EoE and EoG/EGE at CCAD between July 2015 and August 2022 (total of 184 patients)
in CCAD. Data were presented as frequencies and percentages for categorical variables. Numerical variables
(age) were converted into categories and treated as categorical variables.

Results

Incidence of EOG/EGE and EoE

Between February 2016 and April 2022, 17 cases of EOG/EGE were diagnosed, all as a primary diagnosis. In
addition, 118 patients (EoE-A) were diagnosed with EoE between July 2015 and June 2022, all of whom as a
primary diagnosis. Out of the 118 cases (0.076 per 100,000 population), 63 (EoE-B) were diagnosed within 29
months, extending from January 2020 to June 2022.

Patient presentation to CCAD

The 17 patients with EoG/EGE presented to CCAD for a total of 35 times within the 74-month timeframe.
EoE-A cohort patients presented to CCAD for a total of 295 times within the 84-month timeframe. However,
within 29 months between 2020 and 2022, EoE-B cohort patients consulted at CCAD for a total of 140 times.

Among the 118 patients with EoE, 111 (94.1%) were managed by gastroenterologists (total of 424 visits) and
59 (50.0%) by allergy and immunology specialists (total of 329 visits; highest frequency of around 5.5 visits
per patient). A substantial number of cases were also examined at the primary care level (70 patients, for a
total of 185 visits), at the emergency medicine department (60 patients, for a total of 324 visits), and at the
radiology department (66 patients, for a total of 129 visits). Additionally, 98 patients had laboratory analyses
(a total of 455 laboratory tests), and 96 went through the perioperative department (a total of 152 visits).

Age and gender distribution of cases

EoG/EGE did not have a sharp age or gender predilection, although the group with the highest frequency
(n=3) was the 61-65-year-old male group (Figure 1A).
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FIGURE 1: Age and gender distribution of patients with EoG/EGE and
EoE

A. Between 2015 and 2022, 17 patients were diagnosed with EoG/EGE at CCAD, of whom 11 (64.7%) were
women. B. EoE-A cohort: Between 2015 and 2022, 118 patients were diagnosed with EoE at CCAD, of whom 35
(29.7%) were women. C. EoE-B cohort: Between 2020 and 2022, 63 patients were diagnosed with EoE at CCAD,
of whom 19 (30.2%) were women. Some patients had visited the clinic more than once and had their data
recorded more than once.

EoE had a male gender predilection, peaking between 31 and 40 years of age. Women between the ages of 26
and 40 years also had the highest incidence of EoE in their gender category, in EoE-A (Figure 1B) and EoE-B
cohorts (Figure 1C).

Description of co-morbidities
Co-morbid conditions were analyzed for the two EoE patient groups. Figures 2A, 2B display specific type 2
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Medications of special interest
Esomeprazole

Mometasone

Pantoprazole
Dexlansoprazole

Budesonide

Prednisone

inflammatory co-morbidities in association with EoE, showing that the pattern of allergic rhinitis, food
allergy, atopic dermatitis, and other type 2 inflammatory conditions has not changed since 2015.

A. B.
Allergic rhinitis Allergic rhinitis

Food allergy Food allergy

Atopic dermatitis Atopic dermatitis

Other Other

0 10 20 30 40 50 30 40 50
Frequency Frequency

FIGURE 2: Type 2 co-morbidities reported for each of the EoE cohorts

A. Proportion of co-morbidities reported for EoE-A cohort (n=84). B. Proportion of co-morbidities reported for EoE-
B cohort (n=53).

Treatment groups

In group EoE-A, out of 118 patients, prescription information was available for 100 (84.7%) patients. In
group EoE-B, out of 63 patients, the prescription information was available for 46 (73.0%) patients. In group
EoE-A, proton pump inhibitors have been prescribed 137 times since 2015, and in group EoE-B, these
medications have been prescribed 52 times since 2020. Corticosteroids were also frequently prescribed with
86 prescriptions in the EoE-A group and 28 prescriptions in the EoE-B group. Omalizumab (n=1),
benralizumab (n=2), and dupilumab (n=2) were prescribed to a total of five patients since 2015 and a total of
four patients between 2020 and 2022.

A breakdown of medications given to more than 25% of patients can be found in Table 1. Mometasone has
been prescribed 66 times since 2015, of which 11 times starting in 2020. On the other hand, prednisone was
only prescribed starting in 2020. Pantoprazole was prescribed a total of 59 times, only eight of which after
2020.

EoE-A (2015-2022) EoE-B (2020-2022)
72 (198) 31 (46)

28 (66) 9 (11)

22 (59) 6(8)

21 (34) 11 (14)

15 (46) 6 (15)

5 (10)

TABLE 1: Medications prescribed to patients with EoE

Data are displayed as the number of patients (number of prescriptions).

EoE: eosinophilic esophagitis

A medication timeline has been created by looking at prescription data and measuring the distance between
two consecutive prescription dates on each drug for each patient. The drug timeline was presented on the
index date for each patient. The prescription data were limited to represent the information in the
medication timeline. Figure 5 presents the medication patterns for the EoE cohorts. Data showed
heterogeneity in treatment paradigm and varying duration of proton pump inhibitor and corticosteroid use.
Within the scope of this study, no data were available on the therapeutic management of EoG.
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FIGURE 3: Medication patterns

Group EoE-A, between July 2015 and August 2022. B. Group EoE-B, between January 2020 and August 2022.
EoE: eosinophilic esophagitis.

Discussion

EoE and EoG/EGE are conditions falling under the umbrella of EGIDs, and while EoE is better characterized
and more recognized, EoG/EGE is a much rarer condition with poorly defined diagnostic criteria [27].

Globally, an overall estimate of the prevalence of EoE is 0.5-1 case per 1000 persons, and the condition has
been on the rise with increasing awareness about its symptoms and clinical presentation [35]. However,
little is known about EoE in the Arab world in general and in the United Arab Emirates in particular. The
population of Abu Dhabi (home to the CCAD, a referral center for EGIDs) in 2022 was estimated at 1,540,000
[36]. In the present study, 118 patients were diagnosed with EoE in CCAD, making up 7.6 cases per 100,000
persons in Abu Dhabi.

Between 2016 and 2022, 17 patients were diagnosed with EoG/EGE at the CCAD, with a slight female
predilection (11 women versus 6 men), but no further information was analyzed as part of the current study.
In the absence of standardized diagnostic criteria for EOG/EGE, a diagnosis of exclusion is adopted [27, 37],
leaving room for diagnostic errors.

Biopsies obtained from the esophagus of patients with EoE are characterized by at least 15 eosinophils per
high-power field upon light microscopy observation [14], but this study did not examine pathological
assessment of biopsies. This also limited the possibility of determining EoE severity among patients
managed at the CCAD, knowing that the severity of EOE may inform the therapeutic approach [38]. In 2022,
the Index of Severity for Eosinophilic Esophagitis (I-SEE) has been proposed as an accessible tool to evaluate
EOE severity as part of routine clinical examinations [38].

The variety of specialists consulted by a large number of patients in the CCAD database attests to the
attempt to diagnose and manage these conditions by a multidisciplinary team (MDT). In fact, recent
literature promotes the management of EGIDs by an MDT, which includes a specialized dietician [39-41].
Diagnosis of EoE was mostly done at the gastroenterology clinic, without further information about sign and
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symptom presentation. It would, however, be interesting to report on the diagnostic context, as a recent
study on a large Malaysian population reported a 2.6% rate of EOE diagnosis upon endoscopy for a variety of
bowel-related ailments [42]. A large proportion of patients at the CCAD also presented with other type 2
comorbidities, in line with the literature [29] and reflected by the highest frequency of patient visits to the
allergy and immunology department (with 59 patients visiting the clinics for a total of 329 times, a rate of
5.5 visits/patient). Additionally, 94% of the patients analyzed in this study had visited a gastroenterologist,
emphasizing the incontestable importance of diagnosis at the gastroenterology clinic. The establishment of
an MDT clinic concerned with EGIDs in the United Arab Emirates could serve as a local and regional referral
center, similar to the Multidisciplinary Eosinophilic Esophagitis Clinic at the University of Virginia Digestive
Health Center in the United States.

Corticosteroids and proton pump inhibitors were the most commonly prescribed medications, although one
patient has been prescribed sequential medications of the same class. This might suggest that
pharmacological treatment patterns are heterogeneous and seem to lack a protocol, underscoring the need
for local guidelines. As reflected in the current analysis, corticosteroids remain the mainstay of EoE,
although other non-steroidal pharmacological options are being assessed for use in EGIDs in general and in
EoE [43] and EoG/EGE [27, 44] in particular. These non-steroidal medications include biological treatment
with monoclonal antibodies (cendakimab, lirentelimab, benralizumab, mepolizumab) [45]. In the current
analysis, five patients with EoE were prescribed a biological treatment between 2015 and 2022. Additionally,
EoE in adults can benefit from non-pharmacological interventions, such as food elimination diets [46, 47] or
the Elimination and Reintroduction protocol [48], as well as from endoscopic esophageal dilations for
symptom relief [49,50].

Limitations

Given the data generation method, the patient journey could not be illustrated as timelines were not
captured. Data on biopsy and endoscopic features, as well as on the severity of cases, could not be retrieved.
Additionally, non-pharmacological or non-medical interventions such as dietary interventions or
esophageal dilation were not reported.

Conclusions

This analysis underscored the need for local guidelines to establish recommendations for diagnosing and
managing EoE and EoG/EGE in the United Arab Emirates and the region. It also highlighted the importance
of a multidisciplinary team approach in the management of type 2 eosinophilic conditions. A referral
network could be established to serve patients in the Arab world, through centralized clinics specialized in
eosinophilic esophagitis and associated morbidities. Additionally, more studies are warranted for a better
understanding of the patient profile, treatment paradigm, and patient-reported outcomes, to feed into
expanding registries that allow in-depth real-world evidence analyses.

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design: Mohamad Abuzakouk, Osama Yousef

Acquisition, analysis, or interpretation of data: Mohamad Abuzakouk, Osama Yousef, Monica Fahmy,
Zahir Chouikrat

Drafting of the manuscript: Mohamad Abuzakouk

Critical review of the manuscript for important intellectual content: Mohamad Abuzakouk, Osama
Yousef, Monica Fahmy, Zahir Chouikrat

Supervision: Monica Fahmy, Zahir Chouikrat

Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Abu Dhabi Health
Research and Technology Ethics Committee ADHRTC issued approval DOH/CVDC/2023/465. The ADHRTC
approval validity for the study expires on 15 March 2024, and continuing approval of the research will be
subject to the principal investigator submitting an annual report along with a renewal application later than
30 days prior to the expiry date. The composition of the Ethics Committee participating in the study review
is compliant with GCP terms, and none of the members who voted in favour of this study were part of the
site study team. Animal subjects: All authors have confirmed that this study did not involve animal
subjects or tissue. Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors

2024 Abuzakouk et al. Cureus 16(1): €51493. DOI 10.7759/cureus.51493 7 of 9


javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)

Cureus

declare the following: Payment/services info: Data analysis and medical writing support were funded by
Sanofi, Dubai, United Arab Emirates. Financial relationships: Monica Fahmy and Zahir Chouikrat
declare(s) employment from Sanofi. Monica Fahmy and Zahir Chouikrat are Sanofi employees and have
financial interests in the company. Other authors declare no conflict of interest. Other relationships: All
authors have declared that there are no other relationships or activities that could appear to have influenced
the submitted work.

Acknowledgements

The authors would like to acknowledge the contribution of Clinerion, a medical data informatics company,
for the analysis of the data, and KBP-Biomak for medical writing support.

References

1.

10.

11.

12.

13.

14.
15.

16.
17.

18.

19.

20.

21.

22.

23.

24.

Straumann A, Bussmann C, Zuber M, Vannini S, Simon HU, Schoepfer A: Eosinophilic esophagitis: analysis
of food impaction and perforation in 251 adolescent and adult patients. Clin Gastroenterol Hepatol. 2008,
6:598-600. 10.1016/j.cgh.2008.02.003

Dellon ES, Kim HP, Sperry SL, Rybnicek DA, Woosley JT, Shaheen NJ: A phenotypic analysis shows that
eosinophilic esophagitis is a progressive fibrostenotic disease. Gastrointest Endosc. 2014, 79:577-85.e4.
10.1016/j.gie.2013.10.027

Hirano I, Moy N, Heckman MG, Thomas CS, Gonsalves N, Achem SR: Endoscopic assessment of the
oesophageal features of eosinophilic oesophagitis: validation of a novel classification and grading system.
Gut. 2013, 62:489-95. 10.1136/gutjnl-2011-301817

Lucendo AJ, Molina-Infante |, Arias A, et al.: Guidelines on eosinophilic esophagitis: evidence-based
statements and recommendations for diagnosis and management in children and adults. United European
Gastroenterol J. 2017, 5:335-58. 10.1177/2050640616689525

O'Shea KM, Aceves SS, Dellon ES, Gupta SK, Spergel JM, Furuta GT, Rothenberg ME: Pathophysiology of
eosinophilic esophagitis. Gastroenterology. 2018, 154:333-45. 10.1053/j.gastro.2017.06.065

Straumann A, Bauer M, Fischer B, Blaser K, Simon HU: Idiopathic eosinophilic esophagitis is associated with
a T(H)2-type allergic inflammatory response. | Allergy Clin Immunol. 2001, 108:954-61.
10.1067/mai.2001.119917

Dellon ES, Liacouras CA: Advances in clinical management of eosinophilic esophagitis . Gastroenterology.
2014, 147:1238-54. 10.1053/j.gastro.2014.07.055

Dellon ES, Liacouras CA, Molina-Infante J, et al.: Updated international consensus diagnostic criteria for
eosinophilic esophagitis: proceedings of the agree conference. Gastroenterology. 2018, 155:1022-1033.e10.
10.1053/j.gastro.2018.07.009

Jensen ET, Hoffman K, Shaheen NJ, Genta RM, Dellon ES: Esophageal eosinophilia is increased in rural
areas with low population density: results from a national pathology database. Am | Gastroenterol. 2014,
109:668-75. 10.1038/ajg.2014.47

Jensen ET, Kappelman MD, Kim HP, Ringel-Kulka T, Dellon ES: Early life exposures as risk factors for
pediatric eosinophilic esophagitis. | Pediatr Gastroenterol Nutr. 2013, 57:67-71.
10.1097/MPG.0b013e318290d15a

Kapel RC, Miller JK, Torres C, Aksoy S, Lash R, Katzka DA: Eosinophilic esophagitis: a prevalent disease in
the United States that affects all age groups. Gastroenterology. 2008, 134:1316-21.
10.1053/j.gastro.2008.02.016

van Nimwegen FA, Penders ], Stobberingh EE, et al.: Mode and place of delivery, gastrointestinal
microbiota, and their influence on asthma and atopy. J Allergy Clin Immunol. 2011, 128:948-55.e1-3.
10.1016/j.jaci.2011.07.027

Dellon ES, Jensen ET, Martin CF, Shaheen NJ, Kappelman MD: Prevalence of eosinophilic esophagitis in the
United States. Clin Gastroenterol Hepatol. 2014, 12:589-96.e1. 10.1016/j.cgh.2013.09.008

Furuta GT, Katzka DA: Eosinophilic esophagitis. N Engl ] Med. 2015, 373:1640-8. 10.1056/NEJMral502863
Rocha R, Vitor AB, Trindade E, Lima R, Tavares M, Lopes |, Dias JA: Omalizumab in the treatment of
eosinophilic esophagitis and food allergy. Eur ] Pediatr. 2011, 170:1471-4. 10.1007/s00431-011-1540-4
Maeda S, Yanagihara Y: [Inflammatory cytokines (IL-4, IL-5 and IL-13)] . Nihon Rinsho. 2001, 59:1894-9.
Chen JW, Kao JY: Eosinophilic esophagitis: update on management and controversies . BMJ. 2017, 359:j4482.
10.1136/bmj.j4482

Muir AB, Wang JX, Nakagawa H: Epithelial-stromal crosstalk and fibrosis in eosinophilic esophagitis . |
Gastroenterol. 2019, 54:10-8. 10.1007/s00535-018-1498-3

Hruz P, Straumann A, Bussmann C, et al.: Escalating incidence of eosinophilic esophagitis: a 20-year
prospective, population-based study in Olten County, Switzerland. ] Allergy Clin Immunol. 2011, 128:1349-
50.e5. 10.1016/j.jaci.2011.09.013

Ishimura N, Shimura S, Jiao D, et al.: Clinical features of eosinophilic esophagitis: differences between Asian
and Western populations. ] Gastroenterol Hepatol. 2015, 30 Suppl 1:71-7. 10.1111/jgh.12746

Al-Hussaini A, Semaan T, El Hag I: Eosinophilic esophagitis in a developing country: is it different from
developed countries?. Gastroenterol Res Pract. 2013, 2013:526037. 10.1155/2013/526037

Hasosah MY, Sukkar GA, Alsahafi AF, Thabit AO, Fakeeh ME, Al-Zahrani DM, Satti MB: Eosinophilic
esophagitis in Saudi children: symptoms, histology and endoscopy results. Saudi ] Gastroenterol. 2011,
17:119-23. 10.4103/1319-3767.77242

Saadah OI, Aburiziza AJ, Abu Shakra RI: Eosinophilic esophagitis in children from Western saudi arabia:
relative frequency, clinical, pathological, endoscopic, and immunological study. Gastroenterol Res Pract.
2012, 2012:328253. 10.1155/2012/328253

Altamimi E, Ahmad B, Abu-Aqoulah A, Rawabdeh N: Clinico-pathological characteristics of eosinophilic
esophagitis in Jordanian children. Prz Gastroenterol. 2022, 17:207-12. 10.5114/pg.2021.109975

2024 Abuzakouk et al. Cureus 16(1): €51493. DOI 10.7759/cureus.51493

8of9


https://dx.doi.org/10.1016/j.cgh.2008.02.003
https://dx.doi.org/10.1016/j.cgh.2008.02.003
https://dx.doi.org/10.1016/j.gie.2013.10.027
https://dx.doi.org/10.1016/j.gie.2013.10.027
https://dx.doi.org/10.1136/gutjnl-2011-301817
https://dx.doi.org/10.1136/gutjnl-2011-301817
https://dx.doi.org/10.1177/2050640616689525
https://dx.doi.org/10.1177/2050640616689525
https://dx.doi.org/10.1053/j.gastro.2017.06.065
https://dx.doi.org/10.1053/j.gastro.2017.06.065
https://dx.doi.org/10.1067/mai.2001.119917
https://dx.doi.org/10.1067/mai.2001.119917
https://dx.doi.org/10.1053/j.gastro.2014.07.055
https://dx.doi.org/10.1053/j.gastro.2014.07.055
https://dx.doi.org/10.1053/j.gastro.2018.07.009
https://dx.doi.org/10.1053/j.gastro.2018.07.009
https://dx.doi.org/10.1038/ajg.2014.47
https://dx.doi.org/10.1038/ajg.2014.47
https://dx.doi.org/10.1097/MPG.0b013e318290d15a
https://dx.doi.org/10.1097/MPG.0b013e318290d15a
https://dx.doi.org/10.1053/j.gastro.2008.02.016
https://dx.doi.org/10.1053/j.gastro.2008.02.016
https://dx.doi.org/10.1016/j.jaci.2011.07.027
https://dx.doi.org/10.1016/j.jaci.2011.07.027
https://dx.doi.org/10.1016/j.cgh.2013.09.008
https://dx.doi.org/10.1016/j.cgh.2013.09.008
https://dx.doi.org/10.1056/NEJMra1502863
https://dx.doi.org/10.1056/NEJMra1502863
https://dx.doi.org/10.1007/s00431-011-1540-4
https://dx.doi.org/10.1007/s00431-011-1540-4
https://pubmed.ncbi.nlm.nih.gov/11676128/
https://dx.doi.org/10.1136/bmj.j4482
https://dx.doi.org/10.1136/bmj.j4482
https://dx.doi.org/10.1007/s00535-018-1498-3
https://dx.doi.org/10.1007/s00535-018-1498-3
https://dx.doi.org/10.1016/j.jaci.2011.09.013
https://dx.doi.org/10.1016/j.jaci.2011.09.013
https://dx.doi.org/10.1111/jgh.12746
https://dx.doi.org/10.1111/jgh.12746
https://dx.doi.org/10.1155/2013/526037
https://dx.doi.org/10.1155/2013/526037
https://dx.doi.org/10.4103/1319-3767.77242
https://dx.doi.org/10.4103/1319-3767.77242
https://dx.doi.org/10.1155/2012/328253
https://dx.doi.org/10.1155/2012/328253
https://dx.doi.org/10.5114/pg.2021.109975
https://dx.doi.org/10.5114/pg.2021.109975

Cureus

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45.

46.

47.

48.

49.

50.

Altun R, Akbas E, Yildirim AE, Ocal S, Korkmaz M, Selcuk H: Frequency of eosinophilic esophagitis in
patients with esophageal symptoms: a single-center Turkish experience. Dis Esophagus. 2013, 26:776-81.
10.1111/j.1442-2050.2012.01395.x

Lee H: Changing concept of the prevalence of eosinophilic esophagitis: visible and hidden patients . Clin
Endosc. 2018, 51:307-9. 10.5946/ce.2018.071

Chen PH, Anderson L, Zhang K, Weiss GA: Eosinophilic gastritis/gastroenteritis. Curr Gastroenterol Rep.
2021, 23:13. 10.1007/511894-021-00809-2

Licari A, Votto M, Scudeller L, De Silvestri A, Rebuffi C, Cianferoni A, Marseglia GL: Epidemiology of
nonesophageal eosinophilic gastrointestinal diseases in symptomatic patients: a systematic review and
meta-analysis. ] Allergy Clin Immunol Pract. 2020, 8:1994-2003.e2. 10.1016/j.jaip.2020.01.060

Mansoor E, Saleh MA, Cooper GS: Prevalence of eosinophilic gastroenteritis and colitis in a population-
based study, from 2012 to 2017. Clin Gastroenterol Hepatol. 2017, 15:1733-41. 10.1016/j.cgh.2017.05.050
Morita H, Moro K, Koyasu S: Innate lymphoid cells in allergic and nonallergic inflammation. ] Allergy Clin
Immunol. 2016, 138:1253-64. 10.1016/j.jaci.2016.09.011

Doherty TA, Baum R, Newbury RO, et al.: Group 2 innate lymphocytes (ILC2) are enriched in active
eosinophilic esophagitis. ] Allergy Clin Immunol. 2015, 136:792-4.e3. 10.1016/j.jaci.2015.05.048

Liu T, WuJ, Zhao ], et al.: Type 2 innate lymphoid cells: a novel biomarker of eosinophilic airway
inflammation in patients with mild to moderate asthma. Respir Med. 2015, 109:1391-6.
10.1016/j.rmed.2015.09.016

Jensen ET, Martin CF, Kappelman MD, Dellon ES: Prevalence of eosinophilic gastritis, gastroenteritis, and
colitis: estimates from a national administrative database. ] Pediatr Gastroenterol Nutr. 2016, 62:36-42.
10.1097/MPG.0000000000000865

U.S. Food and Drug Administration: FDA approves first treatment for eosinophilic esophagitis, a chronic
immune disorder. (2022). Accessed: May 20, 2022: https://www.fda.gov/news-events/press-
announcements/fda-approves-first-treatment-eosinophilic-esophagitis-chronic-imm....

Dellon ES: Epidemiology of eosinophilic esophagitis. Gastroenterol Clin North Am. 2014, 43:201-18.
10.1016/j.gtc.2014.02.002

United Nations: World Population Prospects 2022: Summary of Results. United Nations, New York, NY;
2022.

Cianferoni A, Spergel JM: Eosinophilic esophagitis and gastroenteritis. Curr Allergy Asthma Rep. 2015,
15:58. 10.1007/s11882-015-0558-5

Dellon ES, Khoury P, Muir AB, et al.: A clinical severity index for eosinophilic esophagitis: development,
consensus, and future directions. Gastroenterology. 2022, 163:59-76. 10.1053/j.gastro.2022.03.025
Hunter H, Pupinyte K, Wong T, et al.: Multidisciplinary approach to the management of adult eosinophilic
oesophagitis in the United Kingdom. Clin Exp Allergy. 2018, 48:1752-6. 10.1111/cea.13279

Jackson DJ, Akuthota P, Andradas R, et al.: Improving care in eosinophil-associated diseases: a charter . Adv
Ther. 2022, 39:2323-41. 10.1007/s12325-022-02110-8

McMurray JC, Clair BS, Spriet SW, Min SB, Brooks DI, Mikita CP: Outcomes of eosinophilic esophagitis in
patients managed in a multidisciplinary clinic. Allergy Asthma Proc. 2022, 43:78-84.
10.2500/aap.2022.43.210102

Hui CK, Hui NK: A prospective study on the prevalence, extent of disease and outcome of eosinophilic
gastroenteritis in patients presenting with lower abdominal symptoms. Gut Liver. 2018, 12:288-96.
10.5009/gnl17056

Lucendo AJ: Pharmacological treatments for eosinophilic esophagitis: current options and emerging
therapies. Expert Rev Clin Immunol. 2020, 16:63-77. 10.1080/1744666X.2019.1705784

Wong GW, Lim KH, Wan WK, Low SC, Kong SC: Eosinophilic gastroenteritis: clinical profiles and treatment
outcomes, a retrospective study of 18 adult patients in a Singapore Tertiary Hospital. Med ] Malaysia. 2015,
70:232-7.

Syverson EP, Hait E: Update on emerging pharmacologic therapies for patients with eosinophilic
esophagitis. Gastroenterol Hepatol (N Y). 2022, 18:207-12.

Zalewski A, Doerfler B, Krause A, Hirano I, Gonsalves N: Long-term outcomes of the six-food elimination
diet and food reintroduction in a large cohort of adults with eosinophilic esophagitis. Am ] Gastroenterol.
2022, 117:1963-70. 10.14309/ajg.0000000000001949

Wolf WA, Jerath MR, Sperry SL, Shaheen NJ, Dellon ES: Dietary elimination therapy is an effective option
for adults with eosinophilic esophagitis. Clin Gastroenterol Hepatol. 2014, 12:1272-9.
10.1016/j.cgh.2013.12.034

Kliewer KL, Cassin AM, Venter C: Dietary therapy for eosinophilic esophagitis: elimination and
reintroduction. Clin Rev Allergy Immunol. 2018, 55:70-87. 10.1007/512016-017-8660-1

Ukleja A, Shiroky J, Agarwal A, Allende D: Esophageal dilations in eosinophilic esophagitis: a single center
experience. World | Gastroenterol. 2014, 20:9549-55. 10.3748/wjg.v20.i28.9549

Richter JE: Eosinophilic esophagitis dilation in the community-try it-you will like it-but start low and go
slow. Am | Gastroenterol. 2016, 111:214-6. 10.1038/ajg.2015.433

2024 Abuzakouk et al. Cureus 16(1): €51493. DOI 10.7759/cureus.51493

90f9


https://dx.doi.org/10.1111/j.1442-2050.2012.01395.x
https://dx.doi.org/10.1111/j.1442-2050.2012.01395.x
https://dx.doi.org/10.5946/ce.2018.071
https://dx.doi.org/10.5946/ce.2018.071
https://dx.doi.org/10.1007/s11894-021-00809-2
https://dx.doi.org/10.1007/s11894-021-00809-2
https://dx.doi.org/10.1016/j.jaip.2020.01.060
https://dx.doi.org/10.1016/j.jaip.2020.01.060
https://dx.doi.org/10.1016/j.cgh.2017.05.050
https://dx.doi.org/10.1016/j.cgh.2017.05.050
https://dx.doi.org/10.1016/j.jaci.2016.09.011
https://dx.doi.org/10.1016/j.jaci.2016.09.011
https://dx.doi.org/10.1016/j.jaci.2015.05.048
https://dx.doi.org/10.1016/j.jaci.2015.05.048
https://dx.doi.org/10.1016/j.rmed.2015.09.016
https://dx.doi.org/10.1016/j.rmed.2015.09.016
https://dx.doi.org/10.1097/MPG.0000000000000865
https://dx.doi.org/10.1097/MPG.0000000000000865
https://www.fda.gov/news-events/press-announcements/fda-approves-first-treatment-eosinophilic-esophagitis-chronic-immune-disorder
https://www.fda.gov/news-events/press-announcements/fda-approves-first-treatment-eosinophilic-esophagitis-chronic-immune-disorder
https://dx.doi.org/10.1016/j.gtc.2014.02.002
https://dx.doi.org/10.1016/j.gtc.2014.02.002
https://www.fda.gov/news-events/press-announcements/fda-approves-first-treatment-eosinophilic-esophagitis-chronic-immune-disorder
https://dx.doi.org/10.1007/s11882-015-0558-5
https://dx.doi.org/10.1007/s11882-015-0558-5
https://dx.doi.org/10.1053/j.gastro.2022.03.025
https://dx.doi.org/10.1053/j.gastro.2022.03.025
https://dx.doi.org/10.1111/cea.13279
https://dx.doi.org/10.1111/cea.13279
https://dx.doi.org/10.1007/s12325-022-02110-8
https://dx.doi.org/10.1007/s12325-022-02110-8
https://dx.doi.org/10.2500/aap.2022.43.210102
https://dx.doi.org/10.2500/aap.2022.43.210102
https://dx.doi.org/10.5009/gnl17056
https://dx.doi.org/10.5009/gnl17056
https://dx.doi.org/10.1080/1744666X.2019.1705784
https://dx.doi.org/10.1080/1744666X.2019.1705784
https://pubmed.ncbi.nlm.nih.gov/26358020/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9053490/
https://dx.doi.org/10.14309/ajg.0000000000001949
https://dx.doi.org/10.14309/ajg.0000000000001949
https://dx.doi.org/10.1016/j.cgh.2013.12.034
https://dx.doi.org/10.1016/j.cgh.2013.12.034
https://dx.doi.org/10.1007/s12016-017-8660-1
https://dx.doi.org/10.1007/s12016-017-8660-1
https://dx.doi.org/10.3748/wjg.v20.i28.9549
https://dx.doi.org/10.3748/wjg.v20.i28.9549
https://dx.doi.org/10.1038/ajg.2015.433
https://dx.doi.org/10.1038/ajg.2015.433

	Descriptive Analysis of Pre-existing Data on Eosinophilic Esophagitis and Associated Morbidities in Cleveland Clinic Abu Dhabi, United Arab Emirates
	Abstract
	Introduction
	Materials And Methods
	Setting
	Analysis cohorts
	Data extraction
	Statistical considerations

	Results
	Incidence of EoG/EGE and EoE
	Patient presentation to CCAD
	Age and gender distribution of cases
	FIGURE 1: Age and gender distribution of patients with EoG/EGE and EoE

	Description of co-morbidities
	FIGURE 2: Type 2 co-morbidities reported for each of the EoE cohorts

	Treatment groups
	TABLE 1: Medications prescribed to patients with EoE
	FIGURE 3: Medication patterns


	Discussion
	Limitations

	Conclusions
	Additional Information
	Author Contributions
	Disclosures
	Acknowledgements

	References


