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Background: The practice patterns of eosinophilic esophagitis (EoE) remain
poorly characterized. Few studies investigated the variability of clinical patterns
among gastroenterologists, mainly in the United States.
Objectives: We assessed the practice patterns of gastroenterologists in the Arab
countries regarding the diagnosis and management of EoE, and their
concordance with the European 2017 guidelines and the Proceedings of the
AGREE Conference published in 2018.
Methods: We conducted a cross-sectional, self-administered, online survey of
practicing gastroenterologists in the Arab countries (April to December 2022).
The survey consisted of 23 questions and was designed to assess the
respondents’ practice characteristics, knowledge and practice on diagnosis
and treatment of EoE.
Results: A total of 190 participants responded to the survey (118 pediatric
gastroenterologists and 72 adult gastroenterologists). Thirty-six percent and
31% saw ≥6 new patients with EoE annually, 55% were ‘very familiar’ with the
most recent EoE guidelines, and 49% attended ≥3 E-E-related educational
activities during the 3 years prior to the survey. The majority of the
respondents (72%) did not require a trial of a proton-pump inhibitor (PPI) prior
to making the diagnosis of EoE and 66% obtain biopsies from multiple
esophageal levels. While 90% of the respondents considered eosinophil-
predominant inflammation on esophageal biopsies necessary for the diagnosis
of EoE, only 27% felt that symptoms of esophageal dysfunction are necessary
for the diagnosis, and only half of the participants considered exclusion of
other etiologies of esophageal eosinophilia necessary for the diagnosis of EoE.
For first-line treatment, only 16% used PPI monotherapy, 12.6% topical
steroids, and 63.5% treat with a variable combination of PPIs, topical steroids,
and dietary elimination. Sixty percent would repeat upper endoscopy to
determine histologic improvement and 72% use maintenance therapy in
responders. Compared to pediatric gastroenterologists, significantly fewer
adult gastroenterologists reported taking biopsies from proximal and distal
esophagus (34% vs. 66%) and gastric and duodenal biopsies (67% vs. 90%)
when EoE was suspected (P < 0.001).
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Conclusion: There is significant variability in adherence to EoE guidelines among
gastroenterologists in the Arab countries. Our results highlight areas of need for
continuous education and form the basis to assess implementation efforts in
the future.
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Introduction

Eosinophilic esophagitis (EoE) is a chronic immune/antigen-

mediated esophageal inflammatory disease associated with

esophageal dysfunction resulting from eosinophil-predominant

inflammation [≥15 eosinophils per high power field (eos/hpf)]

(1, 2). There has been remarkable progress in the understanding

of EoE basic immune mechanisms, natural history, and clinical

phenotypes since the time of its first recognition more than 3

decades ago. The diagnostic and treatment approaches have

evolved over time. As a result, criteria for diagnosis established

in the 2007 consensus recommendations (2) were further refined

in the 2011 (3), 2013 (4), 2014 (5), 2017 (6), 2018 (7), and 2024

(8) updates to the consensus recommendations. The use of PPI

was revised in the European EoE guidelines (6) and the

proceedings of the AGREE conference (7), from a requirement to

make a diagnosis of EoE to be the first-line treatment.

In the setting of these evolving guidelines, real-world practice

patterns concerning the diagnosis and management of EoE remain

poorly characterized. Few studies reported on the variability of

clinical patterns among pediatric and adult gastroenterologists in

the management and diagnosis of EoE and the adherence to the

published guidelines. Most of these studies investigated the practice

patterns among gastroenterologists in United States (9–15).

In the Arab world, there is limited data on EoE (16–26).

Although these reports described several aspects of EoE disease in

Saudi Arabia, none investigated the patterns of clinical practice

and adherence to guidelines. The understanding of practice

patterns is essential to prioritize training efforts, identify

continuing education needs, assess implementation efforts, and

improve quality of care regarding EoE diagnosis and management

in the Arab countries. The objectives of our study were: (1) to

assess how pediatric and adult gastroenterologists across the Arab

countries diagnose, evaluate, and treat patients with EoE and how

they adhere to the clinical guidelines recommended by higher

world authorities and societies on diagnosis and management of

EoE; (2) to identify gaps in knowledge and the continuing

education needs of local gastroenterologists.
Patients and methods

Study design and setting

This was a cross-sectional study of pediatric and adult

gastroenterologists in the Arab countries using a self-
02
administered online survey, created using “Google forms”. The

survey was conducted between April and December 2022.
Recruitment of the study participants

A link to a web-based survey was distributed via professional

electronic network to pediatric and adult gastroenterologists

practicing in the Arab countries. There are two professional

electronic networks: one belongs to the members of the Saudi

society of pediatric gastroenterology, hepatology and nutrition

(SASPGHAN) and included 130 pediatric gastroenterologists, the

other group belongs to the members of the Saudi society of

gastroenterology (SGA) and included 350 adult gastroenterologists.

Although the majority of the members in the 2 groups are Saudis,

but both groups included gastroenterologists practicing in the

Arab countries. We also used e-mail to reach gastroenterologists

in the Arab countries not included in the two professional

electronic networks.
Survey design

The survey was designed to assess EoE practice patterns of

gastroenterologists and adherence to the consensus clinical

guidelines for both children and adults endorsed by the European

EoE guidelines (6) and the proceedings of the AGREE conference

(7). The survey comprised of 23 questions over 4 main categories:

(1) respondent and practice characteristics, (2) EoE symptoms and

endoscopic features; (3) EoE diagnosis, and (4) EoE treatment

(Supplementary Table 1). Before distribution, the survey questions

were sent to 5 pediatric and adult gastroenterologists to assess for

language clarity, comprehensibility and appropriateness of the

survey content. In addition, we conducted a pilot study with 20

participants who completed the survey, in order to assess the

clarity of the survey questions, the feasibility of data collection, and

the estimated time required for completion. Based on the feedback

from the pilot test, minor modifications were made to improve

question clarity. The final version of the survey was then used for

data collection in the main study.
Statistical analysis

Data were analyzed using SPSS version.25 (IBM Corp,

Armonk, NY, USA). Descriptive statistics [Frequencies/

proportions, means ± standard deviation (SD)] were used to
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TABLE 1 Overall characteristics of the respondents.

Variables Respondents = 190

1. Practice setting
1. Governmental, tertiary care (University-based) 56 (29.5%)

2. Governmental, tertiary care (Non-University 72 (38%)

Al-Hussaini et al. 10.3389/fped.2025.1521266
summarize the characteristics of participating physicians, diagnosis

and treatment of EoE. Chi-square/Fisher’s exact tests were used

(where applicable) to compare EoE with the physicians’ specialty,

practice setting, number of EoE activities attended, and duration of

practice. A statistical level of significance set at p < 0.05.
based)

3. Governmental, secondary care 29 (15%)

4. Private practice 33 (17.5%)

2. How many years in practice?
1. 0–5 years 65 (34%)

2. 6–10 years 33 (17.5%)

3. 11–20 years 48 (25%)
Ethical approval

IRB approval was obtained prior to study conduct. No

individual participant identifiers were collected. All responses

were anonymous.

4. >20 years 44 (23%)

3. Region of practice
Saudi Arabia 122 (65%)

United Arab Emirates 40 (21%)

Jordan 4 (2%)

Syria 4 (2%)

Algeria 2 (1%)

Tunisia 1 (0.5%)

Egypt 1 (0.5)

Lebanon 2 (1%)

Morocco 2 (1%)

Oman 5 (2.5%)

Kuwait 5 (2.5%)

Sudan 1 (0.5%)

Iraq 1 (0.5%)

4. Your EoE practice population
Adults only 55 (29%)

Children only (age ≤14 years) 118 (62%)

Mixture of adults and children 17 (9%)

5. Are you familiar’ with EoE consensus guidelines?
Results

Respondents and practice characteristics

A total of 190 gastroenterologists from different Arab countries

completed the survey, 122 (64.2%) of whom were from Saudi

Arabia and 40 (21%) were from United Arab Emirates; the

remaining 28 participants were from 11 different Arab countries.

Of the pediatric gastroenterologists who were members of the

SASPGHAN, 82 of 130 (63%) completed the survey, and of the

adult gastroenterologists who were members of the SGA, 40 of

350 completed the survey (11.4% response rate). The background

characteristics, practice of survey respondents, years of clinical

experience, volume of patients with EoE managed annually,

familiarity with EoE consensus guidelines, and number of EoE-

related educational activities attended are shown in Table 1.

Very familiar 104 (54.7%)

Somewhat familiar 81 (42.6%)

Not familiar 5 (2.7%)

6. Number of EoE-related educational activities attended in the

previous 3 years
None 23 (12%)

1–2 73 (38.3%)

3–4 51 (26.7%)

≥ 5 43 (22%)

7. Areas of sub-specialization
General gastroenterology 91 (48%)

Hepatology/transplant hepatology 37 (19.5%)

Advanced endoscopy 41 (21.5%)

Inflammatory bowel disease 55 (29%)

Motility disorders 18 (9.5%)

Nutrition 23 (12%)
Knowledge of EoE symptoms and
endoscopic features

Dysphagia (95% of respondents) and food impaction (87%)

were the most common symptoms considered when diagnosing

EoE. Other common presenting findings considered included

individual or family history of atopic disorders/food allergies

(67%), refractory reflux (50%), and chest pain and vomiting

(46%). In terms of endoscopic findings, linear furrows (94%) and

esophageal rings (88%) were the most common endoscopic

features that respondents associated with the diagnosis of EoE,

followed by white plaques/exudates (81.5%), esophageal stricture

(77.4%), and narrow caliber esophagus (62.5%) (Table 2).

8. New EoE patients do you diagnose annually
None 5 (2.6%)

1–5 116 (61%)

6–15 56 (29.5%)

16–25 10 (5.4%)

>25 3 (1.5%)
Knowledge of the guidelines related to EoE
diagnosis

Consistent with the EoE guidelines published at the time of our

study (6, 7), 72% of the respondents did not require a PPI trial

prior to the diagnostic endoscopy. Regarding biopsy

procurement, guidelines recommend obtaining at least 6 biopsies

from different levels of the esophagus (at least two samples from

each level), placing the biopsies in separate jars, and obtaining
Frontiers in Pediatrics 03
duodenal and gastric mucosal biopsies at initial diagnosis to

exclude eosinophilic gastroenteritis. Most of the respondents

adhered to the guidelines: 65.7% obtained at least 6 biopsies

from different levels; 83.5% place biopsies from different
frontiersin.org
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TABLE 2 Diagnosis of eosinophilic esophagitis (questions 9–17).

Variables Respondents = 190

9. Symptoms would make you consider the diagnosis of EoE
(a) Heartburn 59 (31%)

(b) Regurgitation 43 (22.5%)

(c) Refractory reflux 94 (49.5%)

(d) Chest pain 88 (46%)

(e) Abdominal pain 36 (19%)

(f) Dysphagia 181 (95%)

(g) Odynophagia 69 (36.4%)

(h) Food impaction 166 (87.3%)

(i) Nausea 27 (14%)

(j) Vomiting 88 (46%)

(k) Weight loss/failure to thrive 80 (42%)

(l) Anemia 26 (13.7%)

(m) Hematemesis 28 (14.7%)

(n) Personal or family history of
atopic disorders/food allergies

127 (67%)

10. Endoscopic findings do you consider consistent with the diagnosis

of EoE
(a) Esophageal rings 167 (88%)

(b) Esophageal stricture 147 (77.4%)

(c) Esophageal ulcer 38 (20%)

(d) Esophageal nodule 32 (17%)

(e) Esophageal mass 9 (4.7%)

(f) Narrow caliber esophagus 119 (62.5%)

(g) Linear furrows 178 (94%)

(h) White plaques/exudates 155 (81.5%)

(i) Erosive esophagitis 51 (27%)

(j) Decreased mucosal vascularity 61 (32%)

(k) Congested esophageal mucosa 58 (30.5%)

(l) Mucosal tears after passing
the endoscope

76 (40%)

(m) Hiatal hernia 8 (4%)

(n) Normal appearing esophagus 52 (27%)

11. Do you require that a patient is on PPI diagnosis of EoE?
1. Yes 58 (20.5%)

2. No 137 (72%)

12. Number of esophageal biopsies to diagnose of EoE
1. 2 7 (3.6%)

2. 4 63 (33%)

3. 6 92 (48.4%)

4. 8 24 (12.6%)

5. >8 9 (4.7%)

13. From where in the esophagus do you take biopsies?
1. Proximal esophagus 136 (71.5%)

2. Mid esophagus 158 (83%)

3. Distal esophagus 175 (92%)

14. Do you put biopsies in different pathology jars?
(a) Yes 159 (83.5%)

(b) No 36 (19%)

15. Do you get biopsies from stomach and duodenum?
(a) Stomach only 31 (16.3%)

(b) Duodenum only 5 (2.6%)

(c) Both stomach and duodenum 159 (83.5%)

16. Cut off eosinophils/high-power field do you use for diagnosis

of EoE
(a) 10 6 (3%)

(b) 15 149 (78.4%)

(Continued)

TABLE 2 Continued

Variables Respondents = 190
(c) 20 21 (10.5%)

(d) 25 10 (5.2%)

(e) I don’t use a specific cut
off point

9 (4.67%

17. Which of the following are

necessary to diagnose EoE?

Not

necessary

Helpful, but

not

necessary

Necessary

1. Clinical symptoms of
esophageal dysfunction

10 (5.2%) 129 (68%) 51 (26.8%)

2. Allergy testing 67 (35.3%) 119 (62.7%) 4 (2%)

3. Barium swallow study 80 (42.1%) 105 (55.3%) 5 (2.6%)

4. Eosinophil-predominant
inflammation on
esophageal biopsy

2 (1%) 17 (9%) 173 (90%)

5. Peripheral eosinophilia 75 (39.5%) 110 (58%) 5 (2.5%)

6. Exclusion of secondary causes
of esophageal eosinophilia

21 (11%) 70 (37%) 99 (52%)

7. Ruling out gastroesophageal
reflux disease with pH testing

93 (49%) 83 (43.6%) 14 (7.4%)

8. No clinical response to a
PPI trial

52 (27.5%) 111 (59.5%) 23 (12%)

9. Personal or family history of
atopic disorders/food allergies

13 (6.4%) 173 (91.6%) 4 (2%)

Al-Hussaini et al. 10.3389/fped.2025.1521266
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locations in separate jars and obtained biopsies from the stomach

and duodenum. The majority of respondents (78.4%) used a cut-

off point of ≥15 eos/hpf on their esophageal mucosal biopsy

specimens for histopathologic diagnosis (Table 2).

The recent definition of EoE in the recent guidelines included

combination of the following 3 criteria: (1) consistent symptoms of

esophageal dysfunction; (2) an esophageal biopsy specimen with at

least 15 eos/hpf; and exclusion of other systemic and local causes of

esophageal eosinophilia (6, 7). While 90% of the respondents

considered eosinophil-predominant inflammation on esophageal

biopsies necessary for the diagnosis EoE, only 27% felt that

symptoms of esophageal dysfunction are necessary for the

diagnosis, and only half of the participants considered exclusion

of other etiologies of esophageal eosinophilia necessary for the

diagnosis of EoE. More than 90% of the did not consider allergy

testing, barium swallow study, peripheral eosinophilia, ruling out

GERD by a pH study, or individual and family history of atopic

disorders/food allergies necessary for the diagnosis of EoE.
Knowledge of the guidelines related to
EoE treatment

Of the first-line treatments selected by respondents, only 16%

recommended using PPI alone as initial therapy; majority used

topical steroids, either alone (12.6%) or in various combinations

with PPI and dietary elimination (63.5%) (Figure 1). Dietary

elimination was rarely selected as a single first-line treatment.

Clinical guidelines recommend involving the patient (or parents)

in the decision-shared process; 85% of the respondents adhered

to this principle. In response to a question, what do you do to
frontiersin.org
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FIGURE 1

The frequency of prescribing one or more treatment modalities as first-line therapy of EoE by Arab gastroenterologists.
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determine the success of first line therapy? 60% of the participants

would repeat upper endoscopy with biopsies to determine

histologic improvement, and 35% would repeat upper endoscopy

only if symptoms are persistent; the remaining 5% would repeat

upper endoscopy just to evaluate the endoscopic appearance

without biopsies.

For second-line therapy in case of failure of first-line treatment,

there was a wide range of answers (Figure 2). The majority of the

respondents (69%) used swallowed topical steroids, either alone

(21.5%) or in combination with dietary elimination and PPI; a
FIGURE 2

The frequency of prescribing one or more treatment modalities as second-

Frontiers in Pediatrics 05
minority of participants used an elemental diet, systemic steroids,

or budesonide tablet. In response to a question: in patients who

responded to therapy, do you use maintenance therapy? 72%

responded “yes”, 7% answered “no”, and 21% responded

“sometimes”. In response to a question describing a patient

suspicious of EoE with a narrow caliber esophagus during initial

endoscopy, 63% of respondents would wait to confirm the

diagnosis of EoE and perform dilation only if the patient was

symptomatic after initial medical therapy; 27% would dilate at

the first endoscopy if it was severe stricture.
line therapy of EoE by Arab gastroenterologists.
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Comparison of practices among
gastroenterologists based on specialty
and work setting

Differences in clinical practices among Arab gastroenterologists

were explored (Supplementary Tables 1–S4). Stratifying the

responders by their specialty revealed that 62% were pediatric

gastroenterologists. The main differences were in the practices to

obtain biopsies with pediatric gastroenterologists who reported taking

both gastric and duodenal biopsies when suspecting EoE more often

than adult gastroenterologists (90% vs. 67%, p= 0.001), sampling

more esophageal levels (66.4% vs. 34.2%, p < 0.001), and placing

them in different jars (92% vs. 64.4%, P < 0.001) (Supplementary

Table 1). On the other hand, adult gastroenterologists involved

patients in the decision-making process more frequently than

pediatric gastroenterologists (81% vs. 92%, P = 0.043).

Stratifying the participants by their practice setting revealed that

academic gastroenterologists were more adherent to get minimum of

4 esophageal biopsies to diagnose EoE than gastroenterologists

working in non-academic institutes (77% vs. 59%, P = 0.019). No

significant differences in other clinical practices were found

between the two groups (Supplementary Table 2).

Stratifying the responses by the number of EoE-related

educational activities the participants attended in the previous 3

years revealed that the participants who attended ≥ 3 educational

activities were more adherent to clinical guidelines that

recommend using maintenance therapy (78.4% vs. 65.3%,

P = 0.043) and dilating severe esophageal stricture (35% vs.

19.4%, P = 0.014) (Supplementary Table 3).

Stratifying the responders by their years in practice revealed

that junior gastroenterologists (< 10 years in practice) used a cut-

off point of ≥15 eos/hpf for diagnosis of EoE more frequently

than senior gastroenterologists (89% vs. 68%, P = 0.001). No

significant differences in other clinical practices were found

between the two groups (Supplementary Table 4).
Discussion

Our data showed that the real-life practices of gastroenterologists

in the Arab countries were adhered to the EoE consensus guidelines

(6, 7) in some aspects and deviated from the guidelines in other

respects. Specifically, they were non-adherent to the guidelines in

two main aspects. First, only 27% of the participants felt that

symptoms of esophageal dysfunction are necessary for diagnosis, as

compared to 58% of respondents in a survey study among

American gastroenterologists (12). In the American cohort, 63% of

the respondents considered exclusion of other etiologies of

esophageal eosinophilia necessary for diagnosis, as compared to

50% of respondents in our study Although the cut-off value of 15

eos/hpf on esophageal biopsy as a diagnostic criterion remain

unchanged, the importance of considering the symptoms of

esophageal dysfunction and exclusion of other causes of

eosinophilia have been emphasized as diagnostic criteria of EoE in

the more recent guidelines (6, 7). Second, only 16% recommended
Frontiers in Pediatrics 06
using PPI alone as initial therapy, as compared to 61% of

respondents to the survey in United States (13). This finding is

corroborated with the low rate of use of PPI as initial therapy in

the local EoE studies (17–25). On the other hand, most

gastroenterologists in the Arab countries were following the best

available evidence in many areas related to the diagnosis and

management of EoE. Specifically, the majority (>80%) recognize the

presenting symptoms and common endoscopic findings associated

with the diagnosis of EoE. Second, 72% of the respondents did not

require a PPI trial prior to the diagnostic endoscopy. Third, most

Arab gastroenterologists (66% to 84%) adhered to the biopsy

guidelines. Fourth, more than 90% of the respondents did not

consider allergy testing, barium swallow study, peripheral

eosinophilia, ruling out GERD by a Ph study, or individual and

family history of atopic disorders/food allergies necessary for the

diagnosis of EoE. Furthermore, 85% would involve the patient (or

parents) in the decision-shared process. Finally, many

gastroenterologists (60%) would repeat endoscopy and obtain

biopsies to determine the success of first-line therapy, as compared

to 16% (11) and 45% (13) of American gastroenterologists. This

practice was reflected in most of the regional studies published on

EoE that showed a common practice of confirming response to

treatment endoscopically and histopathologically (17–25).

Our study is the first to investigate the real-life practice patterns of

gastroenterologists in the evaluation and management of EoE after the

publication of the European guidelines in 2017 (5) and the guidelines

endorsed by a group of experts in the AGREE conference in 2018 (6).

Previous studies have evaluated the practice patterns of

gastroenterologists based on the older EoE clinical guidelines (2–5)

and have demonstrated that adherence to guidelines was poor

(12%) among gastroenterologists in many areas related to the

diagnosis and management of EoE (11). On the other hand, our

study showed that most of Arab gastroenterologists (>50%) were

adherent to the EoE guidelines. There are several reasons that could

explain the better adherence of Arab gastroenterologists, which

likely related to the characteristics of the cohort of physicians

responding to our survey. First, 50% of the respondents attended

≥3 educational activities about EoE during the 3 years prior to the

survey. Greater attendance to educational activities correlated to the

recommendation of using maintenance therapy after steroid

response and dilation of severe esophageal strictures observed

during the first endoscopy, which demonstrates the effectiveness

and influence of attending the EoE-related workshops and lectures

on physician practice. The increased confidence in managing

patients with EoE among respondents who attended more

workshops and lectures emphasizes the importance of providing

continuous education on EoE in national gastroenterologic societal

meetings and the need for a wider dissemination of EoE practice

guidelines and implementing structured EoE training programs.

Second, 55% of the respondents in our study reported being “very

familiar” with the EoE consensus guidelines as compared to 24%

in a survey study from United States (11); hence, it is possible that

many of gastroenterologists in our region with great interest in

EoE responded to the survey. Third, most of the participants

were pediatric gastroenterologists (62%). Our data and those of

other studies (9, 15) showed that pediatric gastroenterologists
frontiersin.org
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were more adherent to the EoE consensus guidelines than adult

gastroenterologists. All the above-mentioned reasons might have

introduced recruitment bias and led to higher adherence rates than

in previous studies conducted in the West.

In our study, as well as other previous studies, themost surveyed area

in clinical practice that showed marked variability in responses was EoE

treatment. Such variability in responses is not surprising because of the

lack of well-designed randomized controlled trials that compare

different treatment options. As a result, most gastroenterologists would

select treatment modality merely based on their experience and patient

preference. Because of the rapidly evolving research and better

understanding of EoE, the treatment approach has changed over time.

The use of PPI was revised from a requirement to make a diagnosis of

EoE in 2007, 2011 and 2014 guidelines (2, 3, 5) to be the first-line

treatment of EoE in the 2017 and 2018 guidelines (6, 7). These

changing guidelines likely caused considerable confusion among

gastroenterologists and led to poor adherence to the guidelines. More

recently, in August 2024, an update of the recommendations was

generated by ESPGHAN and revised the options for initial drug

treatment to recommend PPI, diet, or topical steroids might be

offered as first line anti-inflammatory therapy (8). Also, the updated

guidelines recommend the use of biologics as a part of the potential

armamentarium for difficult cases with EoE that do not respond to

or intolerant of conventional therapies, and systemic steroids may be

considered as the initial treatment for esophageal strictures before

esophageal dilation (8). For second line therapy of EoE, the different

responses and inconsistent practices of gastroenterologists in our

study reflect the various options available to treat EoE and the lack

of clinical trials that compare different treatment modalities to guide

the decision-making process.

In addition to the recruitment bias mentioned above, other

limitations of our study include the low response rate of adult

gastroenterologists (11.4%). In addition, the majority of respondents

were from Saudi Arabia and United Arab Emirates (86%). These

two characteristics may limit the generalizability of our results. Our

study was conducted prior to the dissemination of the most recent

2024 ESPGHAN guidelines, therefore we were not able to assess the

participants’ practice of use of biologics in the treatment of EoE.

Another limitation is that “multivariate analysis was not performed

for identifying the predictors of adherence to guidelines”.

In conclusion, our results highlight areas of need for continuous

education for gastroenterologists in the Arab countries and form the

basis to assess implementation efforts in the future.
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