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a b s t r a c t 

Eosinophilic esophagitis (EoE) is a chronic type 2-mediated inflammatory disease of the esophagus that 
represents the most common eosinophilic gastrointestinal disease. Experts in the field of EoE across Italy 
(i.e., EoETALY Consensus Group) including gastroenterologists, endoscopists, allergologists/immunologists, 
and paediatricians conducted a Delphi process to develop updated consensus statements for the man- 
agement of patients with EoE and update the previous position paper of the Italian Society of Gastroen- 
terology (SIGE) in light of recent evidence. Grading of the strength and quality of the evidence of the 
recommendations was performed using accepted GRADE criteria. The guideline is divided in two docu- 
ments: Part 1 includes three chapters, namely 1) definition, epidemiology, and pathogenesis; 2) clinical 
presentation and natural history, and 3) diagnosis, while Part 2 includes two chapters: 4) treatment and 
5) monitoring and follow-up. This document has received the endorsement of three Italian national so- 
cieties including the SIGE, the Italian Society of Neurogastroenterology and Motility (SINGEM), and the 
Italian Society of Allergology, Asthma, and Clinical Immunology (SIAAIC). With regards to patients’ in- 
volvement, these guidelines involved the contribution of members of ESEO Italia, the Italian Association 
of Families Against EoE. 

© 2024 Editrice Gastroenterologica Italiana S.r.l. Published by Elsevier Ltd. All rights reserved. 

1. Introduction 

Eosinophilic esophagitis (EoE) is a chronic type 2-mediated in- 
flammatory disease of the esophagus presenting with symptoms 
of esophageal dysfunction [1] . The disease is primarily led by an 
abnormal infiltration of eosinophils in the esophageal mucosa, al- 
though several different other type 2 inflammation mediators are 
involved in the pathogenesis [ 2 , 3 ]. The first descriptions of EoE 
date back to 1990, when Attwood and Straumann characterized 
the disease for the first time [ 4 , 5 ]. The epidemiology of EoE is still 
evolving, with incidence and prevalence rising worldwide at a rate 
that outpaces increased recognition [ 6 , 7 ]. In recent years, novel 
therapeutic strategies have been investigated [7] , and drugs li- 
cenced specifically for EoE have become available [8] . These guide- 
lines were developed to provide a practical and evidence-based 
guide for the management of patients with EoE and update the 
previous position paper of the Italian Society of Gastroenterology 
(SIGE) published in 2017 in light of recent evidence [1] . These 
guidelines were developed by 35 experts in the field of EoE (i.e., 
EoETALY Consensus Group) and included gastroenterologists, endo- 
scopists, allergologists/immunologists, and paediatricians involved 
in the management of EoE at 20 tertiary referral centres across 
Italy. The aim of the EoETALY Consensus was: 

• To update the diagnostic criteria of EoE, underlining the im- 
portance of recognizing clinically relevant symptoms, identify- 
ing endoscopic findings, and performing an adequate number 
of esophageal biopsies in case of suspected EoE. 

• To provide a shared National strategy for the diagnosis, treat- 
ment, and follow-up of patients with EoE. 

• To highlight knowledge gaps and identify future research prior- 
ities. 

2. Methods 

The EoETALY Consensus Group developed updated National 
consensus statements on relevant aspects of EoE divided in 
two different documents (i.e., Part 1 and Part 2). The present 
manuscript constitutes Part 1 and includes three chapters: (1) def- 
inition, epidemiology, and pathogenesis; (2) clinical presentation 
and natural history and (3) diagnosis ( Table 1 ). The EoETALY Con- 
sensus Statements Part 2 includes two final chapters: (4) treat- 
ment and (5) monitoring and follow-up. The full methodology is 
reported in Supplementary Materials. This document has received 
the endorsement of the SIGE, the Italian Society of Neurogastroen- 
terology and Motility (SINGEM), and the Italian Society of Allergol- 
ogy, Asthma, and Clinical Immunology (SIAAIC). With regards to 

patients’ involvement, these guidelines were reviewed and com- 
mented by members of ESEO Italia, the Italian Association of Fam- 
ilies Against EoE, which provided useful insights into the perspec- 
tive of families and patients dealing with eosinophilic esophagitis 
and who endorsed the guidelines. 

3. Chapter 1: definition, epidemiology and pathogenesis 

STATEMENT 1 

Eosinophilic esophagitis is a chronic, immune-mediated 
esophageal disease characterized by symptoms of esophageal 
dysfunction and a peak eosinophil count of ≥ 15 eosinophils per 
high power field (around 60 eos/mm2) in at least one high-power 
field on esophageal biopsy, in the absence of other causes of 
esophageal eosinophilia. 
Agreement: 100% [ D + (0%); D (0%); d - (0%); A- (0%); A (10%); 
A + (90%)] 
Level of evidence: High 
Level of recommendation: Strong 

3.1. Summary of evidence 

In the first consensus recommendations published in 2007, EoE 
was considered as a primary clinicopathologic disorder of the 
esophagus, and the threshold of ≥15 intraepithelial eosinophils per 
high-power field (eos/HPF) in at least one biopsy specimen was 
considered adequate to establish a diagnosis of EoE in the proper 
clinical context [9] . Initially, the lack of clinical or histologic re- 
sponse to high-dose proton pump inhibitors (PPI) therapy or ab- 
sence of proven gastroesophageal reflux disease (GERD) were con- 
sidered criteria for the diagnosis of EoE [9] . Subsequently, in 2011, 
since PPI treatment demonstrated efficacy for the induction of re- 
mission in patients with esophageal eosinophilia and absence of 
GERD at ambulatory reflux monitoring, the term PPI-responsive 
esophageal eosinophilia (PPI-REE) was introduced as a distinct en- 
tity from EoE [10] . In those years, however, a body of evidence in- 
dicated the absence of a rational basis to make a distinction be- 
tween patients with symptomatic esophageal eosinophilia based 
on a different response to PPI therapy since phenotypic, molec- 
ular, mechanistic, and therapeutic features could not segregate 
EoE from PPI-REE [11] . Accordingly, the European guidelines pub- 
lished in 2017 questioned the PPI-REE as independent clinical en- 
tity suggesting that PPI-REE and EoE were part of the same dis- 
ease spectrum, with PPI considered a possible treatment for EoE 
[12] . In the Updated International Consensus Diagnostic Criteria for 
Eosinophilic Esophagitis published in 2018 this definition of EoE 
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Table 1 

Summary of EoETALY Consensus Statements. 

Chapter 1: Definition, Epidemiology and Pathogenesis 

Statement Level of Agreement Recommendation and quality 
of evidence 

1. Eosinophilic esophagitis is a chronic, immune-mediated esophageal disease characterized by 
symptoms of esophageal dysfunction and a peak eosinophil count of ≥ 15 eosinophils per high 
power field (around 60 eos/mm2) in at least one high-power field on esophageal biopsy, in the 
absence of other causes of esophageal eosinophilia. 

100% Strong recommendation – High 

quality of evidence 

2. Research has shown a link between EoE and food allergy. Food allergens can trigger and 
maintain esophageal inflammation in patients with EoE. 

100% Recommendation not applicable 

- High quality of evidence 

3. Genomics and transcriptomics studies have identified specific genetic loci predisposing to the 
development of EoE. 

96.7% Recommendation not applicable 

- Low quality of evidence 

4. The incidence and prevalence of EoE are increasing in children and adults as a result of both 
increased awareness and a true increase in rates of the disease. 

100% Recommendation not applicable 

- High quality of evidence 

5. EoE may present at any age. Disease incidence increases with age and peaks in early adulthood. 93.3% Recommendation not applicable 

- High quality of evidence 

6. Patients with EoE are more commonly males. 100% Recommendation not applicable 

- High quality of evidence 

7. EoE and GERD represent two distinct clinical entities that may coexist in the same patient and 
interact. 

100% Recommendation not applicable 

- Moderate quality of evidence 

Chapter 2: Clinical presentation and Natural history 

Statement Level of Agreement Recommendation and quality 
of evidence 

8. The main symptoms associated with EoE in adults are dysphagia and food bolus impaction. In 
children, symptoms are often non-specific and vary with age, including reflux-like symptoms, 
failure to thrive, dyspepsia, nausea, and vomiting. 

100% Recommendation not applicable 

- High quality of evidence 

9. Persistent symptoms, social restrictions, and long-term treatments reduce quality of life in EoE 
patients. Anxiety and depression affect these patients and may be alleviated by specific therapy. 

96.7% Conditional recommendation - 

Low quality of evidence 

10. There is a positive association between EoE and allergic comorbidities. 100% Recommendation not applicable 

- High quality of evidence 

11. The association of EoE with autoimmune diseases is still uncertain. Patients should undergo 
specific tests only in case of clinical suspicion. 

93.3% Recommendation not applicable 

- Low quality of evidence 

12. Psychiatric comorbidities are not uncommon in patients with EoE. Disease-specific anxiety 
may account for increased dysphagia severity and should be evaluated and actioned when 
managing patients with EoE. 

93.3% Conditional recommendation - 

Low quality of evidence 

13. EoE is a chronic esophageal inflammation with a possible progression from an inflammatory 
to a fibrostenotic phenotype and, when untreated, can be associated with persistent symptoms 
and strictures development. Effective therapy may limit disease progression. 

100% Conditional recommendation - 

Low quality of evidence 

14. There is no evidence that EoE is a pre-malignant condition. However, the relationship between 
a chronic inflammatory condition like EoE with Barrett’s esophagus and esophageal cancer 
remains unclear. 

93.4% Recommendation not applicable 

- Moderate quality of evidence 

Chapter 3: Diagnosis 

Statement Level of Agreement Recommendation and quality 
of evidence 

15. 
- A conclusive diagnosis of EoE requires a combination of symptoms of esophageal dysfunction 

and histology showing ≥15 eosinophils/high-power field in at least one esophageal biopsy 
while off drugs potentially interfering with esophageal eosinophil counts. 

- Proton pump inhibitors should be withdrawn at least 3–4 weeks prior to biopsy collection to 
achieve a conclusive diagnosis of EoE. 

- Alternative causes of esophageal eosinophilia should be excluded. 

96.7% Strong recommendation – High 

quality of evidence 

16. The endoscopic features of EoE reflect its natural history, made of active inflammation (edema, 
exudates and longitudinal furrows), that leads to a fibrostenotic remodelling of the esophagus 
(rings, strictures, narrowing, and crêpe-paper mucosa). 

96.7% Recommendation not applicable 

- High quality of evidence 

17. 
- All patients with dysphagia and/or episodes of food bolus impaction should undergo at least 

six esophageal biopsies to rule out EoE even when the esophagus appears normal at 
endoscopy. 

- All patients with endoscopic signs of EoE should undergo multiple esophageal biopsies to rule 
out EoE. 

- Esophageal biopsies should be obtained at index endoscopy following an episode of food 
bolus impaction. 

93.3% Strong recommendation – High 

quality of evidence 

18. To diagnose EoE, at least six biopsies should be taken from no less than two different 
esophageal sites, preferably from areas with esophageal abnormalities. 

96.6% Strong recommendation –

Moderate quality of evidence 

19. The accepted diagnostic threshold for a diagnosis of EoE corresponds to a peak eosinophil 
count of 15 eosinophils/high-power field (about 60/mm2) in at least one high-power field on 
esophageal biopsy. 

100% Strong recommendation –

Moderate quality of evidence 

20. Besides mucosal eosinophilia, additional histologic features of EoE should be assessed for an 
accurate diagnosis and monitoring of disease activity. These include basal zone hyperplasia, 
eosinophil micro abscesses, eosinophil surface layering, dilatated intercellular spaces, lamina 
propria fibrosis and papillary elongation. 

93.3% Strong recommendation –

Moderate quality of evidence 

( continued on next page ) 
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Table 1 

( continued ) 

21. Endoscopy has poor sensitivity for the detection of esophageal narrowing and subtle strictures 
when compared to a barium esophagogram. In case of suspicion, a barium study could be 
performed for a more accurate assessment of strictures in patients with EoE. 

86.6% Strong recommendation –

Moderate quality of evidence 

22. 
- High-resolution manometry should be performed to rule out motility disorders in patients 

with persistent symptoms despite proven histological remission of EoE and no evidence of 
esophageal stricture 

- pH-impedance should be considered in patients with persisting reflux symptoms despite 
proven histological remission of EoE 

90% Conditional recommendation - 

Very low quality of evidence 

23. There are currently no validated non-invasive or minimally invasive biomarkers that can be 
used for the management of EoE in clinical practice. 

100% Strong recommendation - Very 

low quality of evidence 

integrated the concept of PPI-REE [13] . Currently, there is no dis- 
tinction between EoE and PPI-REE, and EoE is considered a chronic, 
immune-mediated esophageal disease characterized by symptoms 
of esophageal dysfunction and a peak eosinophil count of ≥ 15 
eos/HPF (around 60 eos/mm2) in at least one HPF on esophageal 
biopsy, in the absence of other causes of esophageal eosinophilia 
(see statement 15), which may or may not respond to PPI treat- 
ment. 

STATEMENT 2 

Research has shown a link between EoE and food allergy. Food 
allergens can trigger and maintain esophageal inflammation in pa- 
tients with EoE. 
Agreement: 100% [ D + (0%); D (0%); d - (0%); A- (0%); A (23.3%); 
A + (76.6%)] 
Level of evidence: High 
Level of recommendation: Not applicable 

3.2. Summary of evidence 

There is data showing that the presence of a recognized food 
allergy in atopic patients is a predisposing condition for the de- 
velopment of EoE. EoE is a Th2 cell-mediated disease associated 
with a sensitization to airborne and/or food allergens, but not de- 
veloping through an immunoglobulin (Ig) E-mediated mechanism 

[ 14 , 15 ]. Several studies on food allergy testing and elimination di- 
ets have supported a link between EoE and food allergy and, re- 
cently, food specific IgG4 were found in the esophageal epithe- 
lium of EoE patients [ 16 , 17 ]. Food antigens are currently consid- 
ered the main triggers of EoE although the lack of an adequate re- 
sponse to dietary changes in a portion of EoE patients implies that 
other antigens, such as inhaled aeroallergens, can play a role in 
EoE pathophysiology [18–20] . In this regard, a recent study showed 
that the response to elimination diets is lower during the pollen 
season in patients with EoE sensitized to seasonal pollens, sug- 
gesting a role of inhaled allergens in the pathophysiology of the 
disease [18] . 

STATEMENT 3 

Genomics and transcriptomics studies have identified specific 
genetic loci predisposing to the development of EoE. 
Agreement: 96.7% [ D + (0%); D (0%); d - (0%); A- (3.3%); A (46.7%); 
A + (50%)] 
Level of evidence: Low 

Level of recommendation: Not applicable 

3.3. Summary of evidence 

The aetiologic and pathogenetic role of genes in EoE is sup- 
ported by evidence of heritability. In this regard, proband concor- 

dance in monozygotic and dizygotic twins has been shown to be of 
58% and 36%, respectively [21] . The frequency of EoE between non- 
twin siblings is 2.4%, which represents a 44-fold increase compared 
to general population [21] . Furthermore, the recurrence risk-ratio is 
higher if first-degree relatives are male rather than female, thus al- 
lowing both an autosomal and an X-linked inheritance pattern to 
be ruled out [ 3 , 21 ]. In the last decades, genome-wide association 
studies have identified a consistent number of specific genetic loci 
that may predispose to EoE, i.e., an EoE-identifying transcriptome 
[22] . One of the most induced gene within the EoE transcriptome 
is eotaxin-3, an eosinophil chemoattractant that also upregulates 
the expression of IL-13 [23] . A relevant group of clustered EoE- 
linked genes has been found on locus 1q21, that corresponds to 
the “Epidermal Differentiation Complex”, which encodes for several 
epithelial barrier components such as Filaggrin, Involucrin, Small 
Prolin-Rich Repeat and whose expression is downregulated by IL- 
13 [ 24 , 25 ]. Moreover, Thymic Stromal Lymphopoietin (TSLP) and 
Calpain-14 genes have shown to play a role in EoE susceptibility, as 
their overexpression leads to the stimulation of Th2 inflammatory 
response and the induction of disruptive changes of esophageal ep- 
ithelium, respectively [ 26 , 27 ]. 

STATEMENT 4 

The incidence and prevalence of EoE are increasing in children 
and adults as a result of both increased awareness and a true in- 
crease in rates of the disease. 
Agreement: 100% [ D + (0%); D (0%); d - (0%); A- (0%); A (20%); 
A + (80%)] 
Level of evidence: High 
Level of recommendation: Not applicable 

3.4. Summary of evidence 

The incidence and prevalence of the EoE have been constantly 
increasing over the past three decades as a result of both increased 
awareness and a true increase of the incidence [6] . In addition, 
esophageal biopsies have been consistently recommended in re- 
cent guidelines on dysphagia [ 1 , 12 , 13 , 28 , 29 ]. In this regard, sev- 
eral studies have investigated whether the change in rates of EoE 
over time was related to changes in rates of endoscopy with biopsy 
during the same time period and have found that the increase in 
EoE incidence outpaces the increase in rates of endoscopy with 
biopsy [30–32] . Current estimates report incidence rates of up to 
20 per 10 0,0 0 0 people per year [33] , similar to that of inflam- 
matory bowel diseases [34–36] . The current estimated prevalence 
is more than 1 in 10 0 0 people in Western Countries, and of 20 
every 10 0,0 0 0 upper endoscopies in Asia [34] . Data coming from 

population-based studies suggest that the increase of the incidence 
may be higher in adults than in children [37] , although this needs 
confirmation. 
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STATEMENT 5 

EoE may present at any age. Disease incidence increases with 
age and peaks in early adulthood. 
Agreement: 93.3% [ D + (0%); D (0%); d - (0%); A- (6.7%); A (20%); 
A + (73.3%)] 
Level of evidence: High 
Level of recommendation: Not applicable 

3.5. Summary of evidence 

EoE has been reported throughout the lifespan, from infancy 
to almost 100 years of age [ 6 , 38 , 39 ]. A retrospective analysis of a 
large database including children and adults living in the United 
States showed that the prevalence of EoE increases with age, peaks 
in adulthood both in males and females aged 35–39 years, and 
then decreases after the age of 45 [ 32 , 40 , 41 ]. Other mostly ret- 
rospective studies provided similar results, and showed that most 
diagnoses of EoE are performed before the age of 50 [ 31 , 32 , 42 ]. 

STATEMENT 6 

Patients with EoE are more commonly males. 
Agreement: 100% [ D + (0%); D (0%); d - (0%); A- (0%); A (10%); 
A + (90%)] 
Level of evidence: High 
Level of recommendation: Not applicable 

3.6. Summary of evidence 

EoE can be diagnosed both in males and females. However, 
males have an estimated three-fold higher risk of developing EoE. 
In this regard, several studies have shown that EoE occurs predom- 
inantly in male patients, with a 3:1 male to female ratio in all 
age groups [ 2 , 37 , 38 ]. It has been suggested that a single nucleotide 
polymorphisms in TSLP gene and receptor may be a possible mech- 
anism for the male predilection of EoE [ 3 , 43 ]. 

STATEMENT 7 

EoE and GERD represent two distinct clinical entities that may 
coexist in the same patient and interact. 
Agreement: 100% [ D + (0%); D (0%); d - (0%); A- (0%); A (30%); 
A + (70%)] 
Level of evidence: Moderate 
Level of recommendation: Not applicable 

3.7. Summary of evidence 

GERD and EoE represent two separate entities, that may coex- 
ist in a single patient [ 12 , 44 ]. GERD and EoE share similar clinical 
and histological features in children, making them hard to distin- 
guish in the paediatric cohort. In adults, the most common clini- 
cal presentation of EoE is food impaction and recurrent dysphagia 
while the cardinal symptom of GERD is heartburn [ 45 , 46 ]. EoE and 
GERD may have a bidirectional relationship. EoE might cause GERD 

because of impaired esophageal clearance of physiological reflux, 
and GERD could cause EoE if reflux leads to a permeable epithelial 
barrier, through which environmental antigens may induce a type 
2–driven immune response with cytokine-mediated recruitment of 
eosinophils. 

It has been suggested that GERD may contribute to EoE devel- 
opment by increasing esophageal mucosal permeability and allow- 
ing transepithelial allergen infiltration, with subsequent immune 
activation and eosinophils migration [47] . In addition, it has been 
shown that higher impedance gradient between the mid and distal 
oesophagus [48] , and improvement of chemical clearance [49] with 
higher efficacy of the esophago-salivary reflex [49] may predict PPI 

responsiveness in EoE, suggesting an antireflux mechanism of ac- 
tion of PPIs and a pathogenic role of acid reflux in EoE patients 
responsive to PPIs. 

4. Chapter 2: clinical presentation and natural history 

STATEMENT 8 

The main symptoms associated with EoE in adults are dyspha- 
gia and food bolus impaction. In children, symptoms are often non- 
specific and vary with age, including reflux-like symptoms, failure 
to thrive, dyspepsia, nausea, and vomiting. 
Agreement: 100% [ D + (0%); D (0%); d - (0%); A- (0%); A (16.7%); 
A + (83.3%)] 
Level of evidence: High 
Level of recommendation: Not Applicable 

4.1. Summary of evidence 

In adults, intermittent dysphagia for solids is a typical symptom 

for EoE. A retrospective study evaluated 117 patients (108 adults) 
with EoE found dysphagia as the common symptom in 70% of pa- 
tients [50] . A prospective study of 100 adult patients with non- 
obstructive dysphagia reported that 22% had EoE [51] . Food bolus 
obstruction is also a common presentation of EoE [52] . In a ret- 
rospective study of 546 patients presenting with food bolus ob- 
struction, 46% had histological evidence of EoE. EoE was also the 
strongest predictor of multiple presentations with bolus obstruc- 
tion [53] . It is estimated that food impaction necessitating endo- 
scopic bolus removal occurs in 33 – 54% of adult EoE patients 
[54] . On rare occasions, impaction can lead to esophageal perfo- 
ration (Boerhaave’s syndrome) [55] . A retrospective study of 353 
patients with reflux symptoms reported that 7.7% of those biopsied 
at endoscopy had EoE [56] . A retrospective review of 161 patients 
having endoscopy for noncardiac chest pain reported that 6% had 
EoE [57] . While heartburn and chest pain may be present in EoE, 
they are characteristically not the dominant complaints reported 
by adult patients and if present, usually accompany dysphagia [11] . 
However, non-specific upper gastrointestinal symptoms including 
abdominal pain, nausea, vomiting, dyspepsia, and failure to thrive 
may be common in childhood [2] . The presence of diarrhoea, gas- 
trointestinal bleeding, and weight loss are not typical in patients 
with EoE, especially adults, and alternative causes, including non- 
esophageal eosinophilic gastrointestinal disorders (EGIDs) should 
be investigated when these features predominate [ 58 , 59 ]. 

STATEMENT 9 

Persistent symptoms, social restrictions, and long-term treat- 
ments reduce quality of life in EoE patients. Anxiety and depres- 
sion affect these patients and may be alleviated by specific ther- 
apy. 
Agreement: 96.7% [ D + (0%); D (0%); d - (0%); A- (3.3%); A (36.7%); 
A + (60%)] 
Level of evidence: Low 

Level of recommendation: Conditional 

4.2. Summary of evidence 

Esophageal hypervigilance and anxiety are emerging as impor- 
tant considerations in understanding symptom reporting especially 
in patients with refractory symptoms and a poor quality of life 
(QoL) [ 60 , 61 ]. In this regard, a prospective cross-sectional obser- 
vational study from the United Kingdom using several validated 
questionnaires, compared the QoL and dysphagia severity of EoE 
patients to healthy subjects. EoE patients reported a statistically 
significant lower mental QoL, probably due to symptoms and med- 
ication use. In addition, EoE patients had higher dysphagia scores, 

5



N. de Bortoli, P. Visaggi, R. Penagini et al. Digestive and Liver Disease xxx (xxxx) xxx

ARTICLE IN PRESS
JID: YDLD [m5G;February 28, 2024;11:52]

which negatively correlated with both physical and mental QoL. 
This study demonstrated that EoE may have an impact on pa- 
tient’s mental health and that education and reassurance are fun- 
damental for all patients at diagnosis [62] . Of note, Klinnert et al. 
demonstrated that a year-long treatment reduced symptoms and 
improved QoL in children with EoE [63] . 

STATEMENT 10 

There is a positive association between EoE and allergic comor- 
bidities. 
Agreement: 100% [ D + (0%); D (0%); d - (0%); A- (0%); A (10%); 
A + (90%)] 
Level of evidence: High 
Level of recommendation: Not Applicable 

4.3. Summary of evidence 

There is an established association between EoE and atopic dis- 
orders [64] . Most EoE patients have at least one atopic comorbidity 
[65] . Bronchial asthma, allergic rhinitis, and atopic dermatitis are 
more frequently described in patients with EoE than in the general 
population regardless of the age [66] . Hill et al. suggested that EoE 
is a late manifestation of the atopic march. Using a primary care 
birth cohort of 130,435 children, they observed that the presence 
of allergic rhinitis, atopic dermatitis, IgE-mediated food allergy and 
asthma was associated with subsequent EoE diagnosis, with a cu- 
mulative effect of multiple preceding allergic conditions [67] . Fi- 
nally, seasonal exacerbations and lower treatment response during 
the pollen season suggest a role of aeroallergens in the pathogen- 
esis of eosinophilic esophagitis in some patients [ 18 , 68 ]. Consid- 
ering the abovementioned, referring EoE patients to the allergist 
may improve the overall assessment of patients, particularly when 
other type-2 conditions are present. 

STATEMENT 11 

The association of EoE with autoimmune diseases is still uncer- 
tain. Patients should undergo specific tests only in case of clinical 
suspicion. 
Agreement: 93.3% [ D + (0%); D (0%); d - (0%); A- (6.7%); A (40%); 
A + (53.3%)] 
Level of evidence: Low 

Level of recommendation: Not Applicable 

4.4. Summary of evidence 

A genome-wide association study identified four new loci asso- 
ciated with EoE, two of which (c11orf30 and STAT6) were previ- 
ously reported to be associated with autoimmune diseases [ 3 , 69 ]. 
A meta-analysis published in 2017 concluded that the diagnosis of 
celiac disease in children is not associated with an increased risk of 
EoE [70] . Recently, the prevalence and clinical features of autoim- 
mune and connective tissue disorders (AI/CTDs) have been investi- 
gated in a retrospective cohort study of 1029 adults and children 
EoE patients. The most common AI/CTDs were psoriasis/psoriatic 
arthritis (1.7%), Hashimoto’s (1.2%), and rheumatoid arthritis (RA) 
(1%). Older age, female sex, and allergic rhinitis were indepen- 
dently associated with AI/CTDs [71] . An association between au- 
toimmune diseases and EoE has been previously described in chil- 
dren in a population-based cohort study [72] and in a retrospec- 
tive cross-sectional review of electronic medical records comparing 
children with and without EoE [73] . 

STATEMENT 12 

Psychiatric comorbidities are not uncommon in patients with 
EoE. Disease-specific anxiety may account for increased dysphagia 

severity and should be evaluated and actioned when managing pa- 
tients with EoE. 
Agreement: 93.3% [ D + (0%); D (0%); d - (0%); A- (6.7%); A (36.6%); 
A + (56.7%)] 
Level of evidence: Low 

Level of recommendation: Conditional 

4.5. Summary of evidence 

A retrospective medical record review investigating the preva- 
lence of psychiatric comorbidities based on ICD-9 and ICD-10 codes 
in 950 adult patients with EoE found that 31% had at least one 
psychiatric or neuro-psychiatric comorbidity, with depression (12%) 
and anxiety (9.3%) being the most prevalent [74] . In a multi-centre 
study conducted on 170 adults with EoE [75] , the prevalence of 
probable or certain anxiety and depression was 31.1% and 9.8%, re- 
spectively, based on the Hospital Anxiety and Depression Scale-8 
(HADS-8). In another study on 705 EoE patients, depression and 
anxiety were reported in 15.5% of patients < 17 years old. Addition- 
ally, the authors found significant increase of depression and anx- 
iety across age groups, with a prevalence of 24% in patients ≥18 
years of age compared to 9.3% in children [76] . In a recent study, 
1458 EoE patients were followed-up for a median time of 4 years 
and compared to a matched reference group. In total, 15.96/10 0 0 
person-years in the EoE group developed a psychiatric disorder 
compared with 10.93/10 0 0 person-years of the reference popula- 
tion, corresponding to a hazard ratio of 1.50 (95% CI, 1.20–1.87) 
[77] . Finally, a recent study demonstrated that symptom-specific 
anxiety and hypervigilance, as assessed by the Esophageal Hyper- 
vigilance and Anxiety Scale (EHAS), were the only predictors of in- 
creased dysphagia symptoms when accounting for endoscopic and 
histologic severity [60] . Accordingly, EoE patients should be offered 
psychological support when appropriate [61] . 

STATEMENT 13 

EoE is a chronic esophageal inflammation with a possible pro- 
gression from an inflammatory to a fibrostenotic phenotype and, 
when untreated, can be associated with persistent symptoms and 
strictures development. Effective therapy may limit disease pro- 
gression. 
Agreement: 100 % [ D + (0%); D (0%); d - (0%); A- (0%); A (26.7%); 
A + (73.3%)] 
Level of evidence: Low 

Level of recommendation: Conditional 

4.6. Summary of evidence 

In an old study on 30 untreated adults that were followed-up 
for an average of 7.2 years, dysphagia persisted in nearly all pa- 
tients who also showed subepithelial fibrosis (i.e., remodelling) in 
86% of esophageal biopsies [78] . In addition, a multicenter longitu- 
dinal study found that up to 70% of untreated patients developed 
strictures and 9% of subjects were found to have an extremely nar- 
row caliber esophagus [79] . Older age and duration of inflamma- 
tion are now considered the major risk factors for esophageal stric- 
tures, while it is known that fibrostenotic features and impaction 
are less frequent in the paediatric population [ 80 , 81 ]. The main 
concern is that a long-standing, untreated eosinophilic inflamma- 
tion leads to fibrosis with wall thickening, abnormal fragility and 
strictures, finally provoking a structural and functional damage 
of the esophagus known as remodelling [82–84] , which predis- 
poses to complications including food impaction, reflux disease or 
retching-induced esophageal rupture [ 55 , 82 , 85 ]. In another retro- 
spective study on 721 patients that investigated the association be- 
tween undiagnosed EoE and the occurrence of complications over 
two decades, diagnostic delay and male gender were the major risk 
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factors for stricture presence with each additional year of undiag- 
nosed EoE increasing the risk of strictures by 9%, implying that ef- 
fective therapy may limit disease progression [86] . 

STATEMENT 14 

There is no evidence that EoE is a pre-malignant condition. 
However, the relationship between a chronic inflammatory condi- 
tion like EoE with Barrett’s esophagus and esophageal cancer re- 
mains unclear. 
Agreement: 93.4% [ D + (3.3%); D (0%); d - (0%); A- (3.3%); A 

(36.7%); A + (56.7%)] 
Level of evidence: Moderate 
Level of recommendation: Not applicable 

4.7. Summary of evidence 

EoE is associated with chronic inflammation and tissue re- 
modelling, which may raise concerns on the malignant poten- 
tial of the disease [3] . Esophageal eosinophilia is associated with 
Barrett’s esophagus (BE), which is a well-known precursor of 
esophageal adenocarcinoma [ 87 , 88 ]. However, whether esophageal 
eosinophilia in patients with EoE increases the risk for subsequent 
esophageal cancer is unclear. In this regard, some studies have 
shown an inverse relationship between EoE and BE [ 89 , 90 ], while 
other studies have concluded that some patients with EoE may de- 
velop BE during follow-up [91] . However, follow-up studies with 
a mean duration of up to 13.6 years have not demonstrated any 
association between EoE and the development of esophageal can- 
cer [ 78 , 91 ]. Another retrospective study conducted over 5 years 
demonstrated that EoE, unlike GERD and BE, was not associated 
with the development of esophageal cancer [92] . There is currently 
no evidence that EoE is a pre-malignant condition, although the re- 
lationship between EoE and BE remains unclear. Longer follow-up 
studies are needed to clarify this topic. 

5. Chapter 3: diagnosis 

Figure 1 provides a summary of the diagnostic algorithm of EoE. 

STATEMENT 15 

- A conclusive diagnosis of EoE requires a combination of 
symptoms of esophageal dysfunction and histology showing 
≥15 eosinophils/high-power field in at least one esophageal 
biopsy while off drugs potentially interfering with esophageal 
eosinophil counts. 

- Proton pump inhibitors should be withdrawn at least 3–4 
weeks prior to biopsy collection to achieve an accurate diag- 
nosis of EoE. 

- Alternative causes of esophageal eosinophilia should be ex- 
cluded. 

Agreement: 96.7% [ D + (0%); D (0%); d - (0%); A- (3.3%); A (16.7%); 
A + (80%)] 
Level of evidence: High 
Level of recommendation: Strong 

5.1. Summary of evidence 

EoE is considered a distinct clinical-pathological entity char- 
acterized by a combination of esophageal symptoms (dysphagia, 
food bolus impaction) and/or other upper gastrointestinal symp- 
toms (heartburn, regurgitation, non-cardiac chest pain, epigastric 
discomfort) with evidence of ≥15 eosinophils/high-power field in 
at least one esophageal biopsy, in the absence of secondary causes 
of eosinophilia [ 2 , 93 ]. Both clinical and histopathological criteria 

are required to achieve a conclusive diagnosis of EoE. The res- 
olution of esophageal eosinophilia following treatment with PPI 
does not rule out a diagnosis of EoE, rather it identifies patients 
with EoE who respond to PPI treatment [94–96] . These criteria 
are applicable to all age groups and to patients with concomi- 
tant GERD. Recently, a validated artificial intelligence algorithm for 
the diagnosis of EoE based on clinical or clinical and endoscopic 
characteristics has become available for use as a point-of-care tool 
[97] . 

Since PPIs can induce histological remission in a significant pro- 
portion of EoE patients, ongoing PPI treatment may mask an his- 
tological diagnosis of EoE in patients with suggestive symptoms 
[98] . In this regard, a small study showed that, following an ini- 
tial non-diagnostic endoscopy with biopsies performed on PPIs, a 
repeat EGDS with biopsies performed after 3–4 weeks off PPIs al- 
lowed to achieve a histological diagnosis of EoE [99] . Accordingly, 
we suggest that, in case of clinical suspicion of EoE, PPI should be 
withdrawn at least 3–4 weeks prior to endoscopy and biopsy col- 
lection to achieve an accurate diagnosis, although more data re- 
garding the optimal timing of PPI withdrawal is needed. Finally, 
several disorders can cause esophageal eosinophilia and resemble 
EoE for their clinical or endoscopic appearance. Before achieving a 
conclusive diagnosis of EoE, local and systemic cause of esophageal 
eosinophilia should be taken into account and ruled out, including 
lymphocytic esophagitis, infectious esophagitis, achalasia, Crohn’s 
disease (CD), connective tissue disorders, hypereosinophilic syn- 
drome, and vasculitis [ 12 , 28 , 100–104 ]. In addition, in the presence 
of non-esophageal gastrointestinal symptoms or endoscopic find- 
ings, non-esophageal EGIDs should be ruled out by collecting biop- 
sies also from the stomach and/or duodenum [ 12 , 28 ]. 

STATEMENT 16 

The endoscopic features of EoE reflect its natural history, made 
of active inflammation (edema, exudates and longitudinal furrows), 
that leads to a fibrostenotic remodelling of the esophagus (rings, 
strictures, narrowing, and crêpe-paper mucosa). 
Agreement: 96.7% [ D + (0%); D (0%); d - (0%); A- (3.3%); A (6.7%); 
A + (90%)] 
Level of evidence: High 
Level of recommendation: Not Applicable 

5.2. Summary of evidence 

To increase the identification and to standardize the nomen- 
clature and the scoring of the endoscopic findings, the EoE endo- 
scopic reference score (EREFS) was developed in 2012 [105] . The 
score is calculated based on five major findings (Edema, Rings, 
Exudates, Furrows, and Strictures; EREFS), with crêpe-paper mu- 
cosa as adjunctive finding. The system showed good interobserver 
agreement with consistent scoring among practicing and academic 
gastroenterologists [ 106 , 107 ]. In contrast, conflicting results have 
been reported concerning the correlation between EREFS values 
and histologically defined activity for diagnosis and monitoring 
[ 18 , 106–112 ]. Edema (pallor due to loss of vascular pattern), ex- 
udates (whitish plaques or spots) and longitudinal furrows (verti- 
cal lines) are linked to active inflammation, while esophageal rings 
(trachealization), strictures, narrowings and crêpe-paper esopha- 
gus (mucosal fragility on the scope passage), are signs of fibrotic 
esophageal remodelling [ 1 , 105 ]. The prevalence of these features, 
that can coexist in the same patient, varies by age, with fibrotic 
features being more frequent in adults with a longer history of ac- 
tive EoE [113] . Data from a meta-analysis published in 2012, in- 
cluding about 4700 patients with EoE and 2700 controls, showed 
that their prevalence is heterogeneous among studies, revealing 
only a modest sensitivity and positive and negative predictive val- 
ues for endoscopic features to identify EoE [113] . Some findings 

7



N. de Bortoli, P. Visaggi, R. Penagini et al. Digestive and Liver Disease xxx (xxxx) xxx

ARTICLE IN PRESS
JID: YDLD [m5G;February 28, 2024;11:52]

Fig. 1. Diagnostic algorithm of eosinophilic esophagitis. 

can be seen in other conditions such as GERD (e.g., edema and 
furrows), or can be mistaken for something else by an untrained 
eye (e.g., exudates for esophageal candidiasis) [114] . In a variable 
proportion of patients (5–32%), the esophageal mucosa may appear 
normal, especially in non-tertiary centres [ 113 , 115 ]. Age of patients 
(children > adult), type of the study (retrospective > prospective) 
and previous treatments (treated > untreated) have been linked to 
normal endoscopic appearance. However, with increasing aware- 
ness, this scenario is becoming less common at index endoscopy 
[ 2 , 105 , 113 , 115 ]. 

STATEMENT 17 

- All patients with dysphagia and/or episodes of food bolus im- 
paction should undergo at least six esophageal biopsies to 
rule out EoE even when the esophagus appears normal at en- 
doscopy. 

- All patients with endoscopic signs of EoE should undergo mul- 
tiple esophageal biopsies to rule out EoE. 

- Esophageal biopsies should be obtained at index endoscopy fol- 
lowing an episode of food bolus impaction. 

Agreement: 93.3% [ D + (0%); D (0%); d - (3.3%); A- (3.3%); A (10%); 
A + (83.3%)] 
Level of evidence: High 
Level of recommendation: Strong 

5.3. Summary of evidence 

Prevalence of EoE in adult patients undergoing endoscopy for 
dysphagia has been reported up to 23%, with higher incidence in 
people of white ethnic origin, male and younger than 50 years 
[ 38 , 51 ]. Although both EoE and GERD may have pathological endo- 
scopic findings, about 65% of patients suffering from GERD and up 
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to 31% of patient with EoE have normal endoscopy [ 39 , 113 , 116 , 117 ]. 
Dysphagia being the predominant manifestation in adult patients 
with EoE and taking into consideration the prevalence of macro- 
scopically normal esophagus in both children and adult patients 
affected by the disease, it is recommended to perform multiple 
esophageal biopsies in patients with dysphagia and normal en- 
doscopy. 

STATEMENT 18 

To diagnose EoE, at least six biopsies should be taken from no 
less than two different esophageal sites, preferably from areas with 
esophageal abnormalities. 
Agreement: 96.6% [ D + (0%); D (0%); D – (0%); A- (3.4%); A 

(23.3%); A + (73.3%)] 
Level of evidence: Moderate 
Level of recommendation: Strong 

5.4. Summary of evidence 

Esophageal biopsies to diagnose EoE are always mandatory and 
should be taken in any case of clinical suspicion of EoE. Since in- 
flammatory changes have a patchy distribution, we recommend 
taking at least six biopsies, from different esophageal anatomical 
sites, to increase diagnostic sensitivity [ 118 , 119 ]. In a retrospec- 
tive study published in 2014, Nielsen and Colleagues, evaluated 
biopsy samples of 102 EoE patients. The probability of one, four, 
five, and six biopsies to contain > 15 eos/HPF was 0.63, 0.98, 0.99, 
and > 0.99, respectively [119] . Sampling should primarily include 
targeted areas where endoscopic inflammatory features (e.g., ex- 
udates and longitudinal furrows) are evident, as these are associ- 
ated with higher peak eosinophil counts [ 119 , 120 ]. Although most 
of available protocols consider taking two to four biopsies both in 
the distal and in the proximal esophagus [ 1 , 28 ], some recent stud- 
ies have supposed that adding mid-esophageal biopsies could in- 
crease the diagnostic yield [121] . In a cohort of 96 EoE patients, 
the retrospective evaluation of esophageal biopsies taken with a 
three-site protocol, revealed that in 17 patients (17.7%) the diag- 
nostic criteria were met only in specimens from mid esophagus 
[121] . Based on available evidence, other than distal and proximal 
biopsies, additional biopsies from mid-esophagus may be advis- 
able as they could increase the diagnostic sensitivity, although fur- 
ther studies are needed to clarify this aspect. Besides esophageal 
biopsies, in the presence of other gastrointestinal symptoms, gas- 
tric and duodenal samples should also be collected at index en- 
doscopy, in order to exclude other eosinophilic gastrointestinal dis- 
orders [ 59 , 122 ]. 

STATEMENT 19 

The accepted diagnostic threshold for a diagnosis of EoE cor- 
responds to a peak eosinophil count of 15 eosinophils/high- 
power field (about 60/mm2) in at least one high-power field on 
esophageal biopsy. 
Agreement: 100% [ D + (0%); D (0%); D – (0%); A- (0%); A (36.7%); 
A + (63.3%)] 
Level of evidence: Moderate 
Level of recommendation: Strong 

5.5. Summary of evidence 

The diagnosis of EoE relies on the assessment of the 
eosinophilic infiltration in the esophageal mucosa [ 12 , 28 ]. The 
main issue for setting an optimal cut-off for this condition is to 
discriminate EoE from other causes of esophageal eosinophilia, in 
particular GERD and reflux esophagitis, that may coexist with EoE. 
The cut-off originally identified for the diagnosis of EoE was 20 

eos/HPF [123] , but then it was lowered to 15 eos/HPF after an in- 
ternational consensus [10] and subsequent guidelines [ 1 , 12 , 28 , 124 ]. 
It must be noted, however, that there are no RCT designed to 
explore the optimal eosinophilic cut-off, and comparative studies 
are lacking. Accordingly, the cut-off of 15 eos/HPF should be con- 
sidered arbitrary. Only recently, the accuracy of this cut-off has 
been assessed in a prospective study, finding a sensitivity of 100% 
and a specificity of 96%, which highlights an excellent accuracy 
for the cut-off of 15 eos/HPF [125] . The peak eosinophil count 
of ≥15 eos/HPF should be considered diagnostic regardless of the 
esophageal tract (i.e., proximal, or distal). It must be noted that, as 
PPI treatment is effective in inducing remission of EoE, these med- 
ications should be discontinued prior to esophageal biopsy sam- 
pling to establish a diagnosis of EoE [28] . 

STATEMENT 20 

Besides mucosal eosinophilia, additional histologic features of 
EoE should be assessed for an accurate diagnosis and monitoring 
of disease activity. These include basal zone hyperplasia, eosinophil 
micro abscesses, eosinophil surface layering, dilatated intercellular 
spaces, lamina propria fibrosis and papillary elongation. 
Agreement: 93.3% [ D + (0%); D (0%); D – (3.3%); A- (3.3%); A 

(33.4%); A + (60%)] 
Level of evidence: Moderate 
Level of recommendation: Strong 

5.6. Summary of evidence 

Although the threshold of 15 eosinophils can reliably distin- 
guish EoE patients from GERD patients, this single parameter may 
not be sufficient to rule out a possible overlap of these two disor- 
ders [125] . 

The inflammatory milieu in EoE is not restricted to the epithe- 
lium but might encompass all esophageal wall layers, leading to 
esophageal remodelling with subepithelial fibrosis. In addition to 
the eosinophilic count, some ancillary histologic features includ- 
ing basal zone hyperplasia, eosinophil micro-abscesses, eosinophil 
surface layering, dilatated intercellular spaces (spongiosis), lam- 
ina propria fibrosis and papillary elongation should be evaluated. 
These features have been recently described in two validated his- 
tological scoring systems namely the Eosinophilic Esophagitis His- 
tology Scoring System (EoEHSS) and the Eosinophilic Histology Re- 
mission Score (EoEHRS) in which eight EoE associated histologic 
abnormalities are scored for severity (grade) and extent (stage) in 
a four-point scale [ 126 , 127 ]. These scores have been developed in 
EoE research trials, with still limited use in clinical practice. Never- 
theless, their reliability was demonstrated by excellent agreement 
scores between pathologists after minimal training. Of particular 
note, the EoEHSS has shown to discriminate treated from untreated 
patients better than the peak eosinophil count, also showing a 
correlation with symptoms scores [ 126 , 127 ]. It should be noted 
that the presence of lamina propria fibrosis was not included in 
EoEHSS. This feature is rarely reported by pathologists because of 
the lack of subepithelial tissue in the majority of esophageal biop- 
sies taken with standard forceps [128] . However, when possible, it 
should be evaluated, since EoE therapies can lead to a resolution 
of the esophageal remodelling and fibrotic changes [129–131] . 
STATEMENT 21 

Endoscopy has poor sensitivity for the detection of esophageal 
narrowing and subtle strictures compared to a barium esopha- 
gogram. In case of suspicion, a barium study could be performed 
for a more accurate assessment of strictures in patients with EoE. 
Agreement: 86.6%% [ D + (0%); D (0%); D – (3.4%); A- (10%); A 

(33.3%); A + (53.3%)] 
Level of evidence: Moderate 
Level of recommendation: Strong 
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5.7. Summary of evidence 

Endoscopy has suboptimal sensitivity for the assessment of 
esophageal strictures [132] . A retrospective study showed that the 
sensitivity of endoscopy for the identification of strictures ≤15 mm 

was as low as 25% compared to a barium esophagogram [114] . An- 
other retrospective study conducted in 22 pediatric EoE patients 
with esophageal strictures showed that, compared to the barium 

esophagogram, endoscopy failed to identify esophageal strictures 
in 55% of patients [133] . However, in another retrospective study 
on 26 EoE paediatric patients, barium x-ray identified narrow- 
calibre esophagus in 10 out of 11 patients when compared to 
EGDS, and was unable to detect concentric rings in 4 out of 14 
patients seen on EGDS [134] . Although a barium study could be 
performed for an accurate assessment of strictures in patients with 
EoE, it must be noted that the assessment of a barium swallow in 
patients with EoE is not standardized at the present time because 
of the heterogeneity of acquisition protocols and the lack of refer- 
ence values for esophageal diameters. 

STATEMENT 22 

- High-resolution manometry should be performed to rule out 
motility disorders in patients with persistent symptoms de- 
spite proven histological remission of EoE and no evidence of 
esophageal stricture 

- pH-impedance should be considered in patients with persisting 
reflux symptoms despite proven histological remission of EoE 

Agreement : 90% [ D + (0%); D (0%); D – (3.3%); A- (6.7%); A 

(33.3%); A + (56.7%)] 
Level of evidence: Very low 

Level of recommendation: Conditional 

5.8. Summary of evidence 

Eosinophils can cause esophageal dysmotility by means of dif- 
ferent mechanisms [135] . When EoE is recognized, esophageal mo- 
tor function could be investigated by means of high-resolution 
manometry (HRM) [ 136 , 137 ]. The spectrum of esophageal motil- 
ity patterns in patients with EoE is inconsistent [ 102 , 135 , 138 ]. 
Savarino et al. [139] prospectively assessed HRM findings in 35 
consecutive EoE patients. Fifty-seven percent of subjects showed 
no abnormalities, whereas ineffective or fragmented peristalsis 
were observed in 20% of patients, absent peristalsis or DES in 6%, 
EGJOO in 9%, and achalasia in 3%. A more recent large cohort mul- 
ticentre retrospective study by Ghisa et al. [101] was aimed at as- 
sessing the HRM patterns of 109 EoE patients. Overall, abnormal 
peristalsis was found in 38% of the cohort, displaying a range of 
hypo- or hypercontractile disorders. Achalasia or other obstructive 
motor disorders were diagnosed in approximately 15% of cases. 

It has been recently demonstrated that pH-impedance monitor- 
ing might be helpful in the evaluation of EoE patients. Frazzoni 
et al. demonstrated that higher efficacy of esophago-salivary reflex 
and more severe mucosal damage in the distal esophagus, assessed 
by means of PSPW index and MNBI at distal esophagus, are asso- 
ciated with EoE response to PPIs [49] . 

Esophageal panometry with functional lumen imaging probe 
(FLIP) measurements in children and adults demonstrated that pa- 
tients with a history of food impactions have decreased distensi- 
bility compared to those without [140] . Impaired esophagogastric 
junction distensibility is partially reversible after successful treat- 
ment with steroids or diet [141] . In the setting of persisting symp- 
toms despite optimal therapy, serial assessment of distensibility 
and luminal diameter using FLIP could provide an objective out- 

come metric that can indicate the need for endoscopic dilatation 
[142] . 

STATEMENT 23 

There are currently no validated non-invasive or minimally in- 
vasive biomarkers that can be used for the management of EoE in 
clinical practice. 
Level of evidence: Very low 

Level of recommendation: Strong 
Agreement: 100% [ D + (0%); D (0%); D – (0%); A- (0%); A (20%); 
A + (80%)] 

5.9. Summary of evidence 

EoE is characterized by a chronic inflammation mediated by 
innate and adaptive immune cells that produce inflammatory 
and pro-fibrotic mediators locally in the esophagus, including 
eosinophil- and mast cells (MC)-derived mediators such as ma- 
jor basic protein (MBP), eosinophil peroxidase (EPO), eosinophil 
derived neurotoxin (EDN), eosinophil cationic protein (ECP) [143] , 
mast cell tryptase (MCT), periostin (POSTN), and TGF- β [ 3 , 144 ]. 
These biomarkers have shown to be promising for the non-invasive 
and minimally-invasive diagnosis and management of EoE [145] . 
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