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ABSTRACT
Background Eosinophilic oesophagitis (EoE) is an
increasingly common cause of dysphagia in both
children and adults, as well as one of the most prevalent
oesophageal diseases with a significant impact on
physical health and quality of life. We have provided a
single comprehensive guideline for both paediatric and
adult gastroenterologists on current best practice for the
evaluation and management of EoE.
Methods The Oesophageal Section of the British Society
of Gastroenterology was commissioned by the Clinical
Standards Service Committee to develop these guidelines.
The Guideline Development Group included adult and
paediatric gastroenterologists, surgeons, dietitians, allergists,
pathologists and patient representatives. The Population,
Intervention, Comparator and Outcomes process was used to
generate questions for a systematic review of the evidence.
Published evidence was reviewed and updated to June 2021.
The Grading of Recommendations, Assessment, Development
and Evaluation (GRADE) system was used to assess the
evidence and make recommendations. Two rounds of voting
were held to assess the level of agreement and the strength
of recommendations, with 80% consensus required for
acceptance.
Results Fifty-seven statements on EoE presentation,
diagnosis, investigation, management and complications
were produced with further statements created on areas for
future research.
Conclusions These comprehensive adult and paediatric
guidelines of the British Society of Gastroenterology
and British Society of Paediatric Gastroenterology,
Hepatology and Nutrition are based on evidence and
expert consensus from a multidisciplinary group of
healthcare professionals, including patient advocates
and patient support groups, to help clinicians with the
management patients with EoE and its complications.
EXECUTIVE SUMMARY OF RECOMMENDATIONS
Definition

1. Eosinophilic oesophagitis is a condition characterised by symptoms of dysphagia and/or food
impaction in adults, and feeding problems,

abdominal pain and/or vomiting in children,
with oesophageal histology showing a peak eosinophil count of ≥15 eosinophils/high power
field (or ≥15 eosinophils/0.3 mm2 or >60 eosinophils/mm2, in the absence of other causes of
oesophageal eosinophilia.
Grading of Recommendations, Assessment,
Development and Evaluation (GRADE) of evidence: High.
Level of recommendation: Strong.
2. Eosinophilic oesophagitis is increasing in prevalence in both adults and children.
GRADE of evidence: High.
Level of recommendation: Not applicable.
3. There is seasonal variation in the symptoms
of eosinophilic oesophagitis in many patients,
which seems to be associated with higher pollen
counts.
GRADE of evidence: Low.
Level of recommendation: Not applicable.
4. Eosinophilic oesophagitis is more common in
men than women and in people of white ethnic origin compared with other ethnic groups.
Having an affected first-degree relative increases the risk of eosinophilic oesophagitis. The incidence rises during adolescence and peaks in
early adulthood.
GRADE of evidence: High.
Level of recommendation: Not applicable.

CLINICAL PRESENTATION
5. In adults, food bolus obstruction and dysphagia are strongly associated with a diagnosis of
eosinophilic oesophagitis.
GRADE of evidence: Moderate.
Level of recommendation: Not applicable.
6. In children, symptoms associated with a diagnosis of eosinophilic oesophagitis may be non-
specific and vary with the age of the child.
GRADE of evidence: Moderate.
Level of recommendation: Not applicable.
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7. All adults undergoing endoscopy should have oesophageal
biopsies taken if they have endoscopic signs associated with
eosinophilic oesophagitis, or symptoms of dysphagia or
food bolus obstruction, with a normal looking oesophagus.
GRADE of evidence: High.
Level of recommendation: Strong.
8. All children undergoing endoscopy for upper gastrointestinal symptoms should have oesophageal biopsies taken to
diagnose eosinophilic oesophagitis.
GRADE of evidence: Moderate.
Level of recommendation: Strong.
9. Endoscopy and biopsy to exclude eosinophilic oesophagitis should be undertaken in children with typical
gastro-oesophageal reflux disease symptoms refractory to
treatment with proton pump inhibitors.
GRADE of evidence: Moderate.
Level of recommendation: Strong.
10. Endoscopy and biopsies to exclude eosinophilic oesophagitis
oesophageal reflux
in adult patients with typical gastro-
disease symptoms refractory to proton pump inhibitors is
usually not indicated, given the low prevalence of eosinophilic oesophagitis in such patients, in the absence of clinical features associated with eosinophilic oesophagitis (eg,
dysphagia or atopy).
GRADE of evidence: Moderate.
Level of recommendation: Strong.
11. In patients with food bolus obstruction, urgent referral to
gastroenterology and an endoscopy on the next available
endoscopy list, or as an immediate emergency is recommended, depending on clinical presentation.
GRADE of evidence: Low.
Level of recommendation: Strong.
12. Oesophageal biopsies should be taken at index endoscopy
in patients with food bolus obstruction to diagnose eosinophilic oesophagitis.
GRADE of evidence: Moderate.
Level of recommendation: Strong.
13. After spontaneous resolution of food bolus obstruction,
patients should be booked for an endoscopy and outpatient
review.
GRADE of evidence: Low.
Level of recommendation: Strong.
14. Maintenance therapy with topical steroid reduces the risk of
recurrent food bolus obstruction.
GRADE of evidence: Moderate.
Level of recommendation: Strong.
15. For an accurate diagnosis of eosinophilic oesophagitis,
proton pump inhibitors should be withdrawn for at least 3
weeks prior to endoscopy and biopsy.
GRADE of evidence: Very low.
Level of recommendation: Strong.
16. In patients where a high index of suspicion exists for a diagnosis of eosinophilic oesophagitis but whose initial histology
was not diagnostic, repeat endoscopy with adequate biopsies
should be considered, if there were suggestive endoscopic
features or typical symptoms of eosinophilic oesophagitis.
GRADE of evidence: Low.
Level of recommendation: Strong.
17. Diagnosing and treating eosinophilic oesophagitis effectively early in its natural history may prevent long-term
complications of fibrosis and strictures requiring subsequent endoscopic intervention.
GRADE of evidence: Low.
Level of recommendation: Weak.
1460

18. Eosinophilic oesophagitis that responds clinically and histologically to a proton pump inhibitor is the same disease as
eosinophilic oesophagitis that fails to respond to a proton
pump inhibitor.
GRADE of evidence: Low.
Level of recommendation: Weak.
19. Eosinophilic oesophagitis and gastro-
oesophageal reflux
disease are not mutually exclusive and can coexist in the
same patient.
GRADE of evidence: High.
Level of recommendation: Not applicable.
20. Formal transition of care from paediatric to adult services
may improve symptom control, concordance with therapy
and reduce emergency presentations in eosinophilic
oesophagitis.
GRADE of evidence: Very low.
Level of recommendation: Not applicable.

INVESTIGATION
21. At least six biopsies should be taken from different anatomical sites within the oesophagus for diagnosis and follow-up
of eosinophilic oesophagitis.
Level of evidence: Moderate
Strength of recommendation: Strong.
22. Eosinophil density should be expressed as eosinophil counts
per 0.3 mm2 (this equates to a conventional optical high
power field) and the cut-off for a diagnosis should be ≥15
eosinophils per 0.3 mm2 in any biopsy specimen.
Level of evidence: Moderate.
Strength of recommendation: Strong.
23. Mucosal eosinophilia should be accompanied by other
histological features of eosinophilic oesophagitis. These
may include the presence of basal cell hyperplasia,
oedema (spongiosis), eosinophil microabscesses, eosinophil layering, eosinophil degranulation and subepithelial
sclerosis.
Level of evidence: Moderate.
Strength of recommendation: Strong.
24. In treated eosinophilic oesophagitis, histological response
should be classified according to the eosinophil density.
Remission is defined for clinical purposes as a maximum
eosinophil count <15 eosinophils/0.3 mm2.
Level of evidence: Low.
Strength of recommendation: Strong.
25. Oesophageal physiological testing should be considered in
patients with eosinophilic oesophagitis who have ongoing
dysphagia, despite histological remission and the absence of
fibrostenotic disease at endoscopy.
Level of evidence: Low
Strength of recommendation: Strong.

MANAGEMENT
26. After initiation of therapy (dietary or pharmacological treatment), endoscopy with biopsy while on treatment, is recommended to assess response, as symptoms may not always
correlate with histological activity.
GRADE of evidence: Low.
Level of recommendation: Strong.
27. Elimination diets are effective in achieving clinico-
histological remission in both adults and paediatric patients
with eosinophilic oesophagitis.
GRADE of evidence: Moderate.
Level of recommendation: Strong.
Dhar A, et al. Gut 2022;71:1459–1487. doi:10.1136/gutjnl-2022-327326

Gut: first published as 10.1136/gutjnl-2022-327326 on 23 May 2022. Downloaded from http://gut.bmj.com/ on July 18, 2022 at Imperial College London Library. Protected by copyright.

Guidelines

28. A six food elimination diet results in higher histological
remission rates than two or four food elimination diets,
but is associated with lower compliance and an increased
number of endoscopies.
GRADE of evidence: Low.
Level of recommendation: Strong.
29. When undertaking a dietary restriction therapy for eosinophilic oesophagitis, support from an experienced dietitian
throughout both the elimination and reintroduction process
is strongly recommended.
GRADE of evidence: Low.
Level of recommendation: Strong.
30. Combining elimination diets with pharmacological treatment is not routinely recommended but can be considered
in cases of drug treatment failure.
GRADE of evidence: Very low.
Level of recommendation: Strong.
31. Allergy testing to foods (eg, skin prick, specific IgE and
patch testing) is not recommended for choosing the type
of dietary restriction therapy for eosinophilic oesophagitis.
GRADE of evidence: Low
Level of recommendation: Strong.
32. Exclusive elemental diets have a limited role in eosinophilic
oesophagitis, with high efficacy but low compliance rates
and should be reserved for patients refractory to other
treatments.
GRADE of evidence: Low
Level of recommendation: Strong.
33. Proton pump inhibitor therapy is effective in inducing histological and clinical remission in patients with eosinophilic
oesophagitis.
GRADE of evidence: Moderate
Level of recommendation: Strong.
34. Proton pump inhibitor therapy should be given two times
per day for at least 8–12 weeks prior to assessment of histological response, while on treatment.
GRADE of evidence: Low.
Level of recommendation: Strong.
35. In patients who achieve histological response, proton pump
inhibitor therapy appears effective in maintaining remission.
GRADE of evidence: Low.
Level of recommendation: Strong.
36. Topical steroids are effective for inducing histological and
clinical remission in eosinophilic oesophagitis.
GRADE of evidence: High.
Level of recommendation: Strong.
37. Clinical and histological relapse is high after withdrawal
of topical steroid treatment, and following clinical review,
maintenance treatment should be recommended.
GRADE of evidence: Moderate.
Level of recommendation: Strong.
38. Systemic steroids are not recommended in eosinophilic
oesophagitis.
GRADE of evidence: High.
Level of recommendation: Strong.
mercaptopurine)
39. Immunomodulators (eg, azathioprine, 6-
are not recommended in the management of eosinophilic
oesophagitis.
GRADE of evidence: Low.
Level of recommendation: Weak.
40. Monoclonal antibody therapies, such as anti-tumour necrosis
factor (TNF) and anti-integrin therapies, that are typically
used for inflammatory bowel disease are not recommended
in the management of eosinophilic oesophagitis.
Dhar A, et al. Gut 2022;71:1459–1487. doi:10.1136/gutjnl-2022-327326

41.

42.

43.

44.

GRADE of evidence: Low.
Level of recommendation: Weak.
Novel biologics used in other allergic conditions (such as
dupilumab, cendakimab and benralizumab) have shown
promise in the treatment of eosinophilic oesophagitis.
GRADE of evidence: Low.
Level of recommendation: Weak.
Sodium cromoglycate, montelukast and anti-
histamines
are not recommended in the management of eosinophilic
oesophagitis but may have a role in concomitant atopic
disease.
GRADE of evidence: Moderate.
Level of recommendation: Strong.
If symptoms recur while on treatment, we recommend
repeating an endoscopy for assessment and to obtain further
histology.
GRADE of evidence: Low.
Level of recommendation: Strong.
Patients with eosinophilic oesophagitis refractory to treatment and/or with significant concomitant atopic disease
should be jointly managed by a gastroenterologist and
specialist allergist to optimise treatment.
GRADE of evidence: Very low.
Level of recommendation: Weak.

COMPLICATIONS
45. Endoscopists can underestimate the frequency of strictures
and narrow lumen oesophagus in eosinophilic oesophagitis.
GRADE of evidence: Moderate.
Level of recommendation: Strong.
46. Medical treatment with topical steroids is likely to reduce
the development of strictures in eosinophilic oesophagitis.
GRADE of evidence: Moderate.
Level of recommendation: Strong.
47. Endoscopic dilatation is effective in improving symptoms
in patients with fibrostenotic disease due to eosinophilic
oesophagitis.
GRADE of evidence: Moderate.
Level of recommendation: Strong.
48. Endoscopic dilatation is safe in patients with eosinophilic
oesophagitis and can be performed using either balloon or
bougie dilators.
GRADE of evidence: High.
Level of recommendation: Strong.
49. Clinical outcomes of patients with stricture are better if
therapeutic dilatation is combined with effective anti-
inflammatory therapy with topical steroids.
GRADE of evidence: Moderate.
Level of recommendation: Strong.
50. Eosinophilic oesophagitis is the most common cause of
spontaneous perforation of the oesophagus, and this can
occur at any age from children to adults.
GRADE of evidence: High.
Level of recommendation: Not applicable.
51. In case of an eosinophilic oesophagitis perforation, a CT
contrast study should be performed to assess the degree of
extravasation.
GRADE of evidence: Low.
Level of recommendation: Strong.
52. In case of a perforation in eosinophilic oesophagitis, if there
is limited extravasation, the patient should be managed
conservatively, with multidisciplinary input from gastroenterology, surgery and radiology specialists.
1461
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53.

54.

55.

56.

57.

GRADE of evidence: Moderate.
Level of recommendation: Strong.
The psychological impact of dietary therapy should be
appreciated and discussed with patients with eosinophilic
oesophagitis and their carers.
GRADE of evidence: Low.
Level of recommendation: Strong.
Anxiety and depression in eosinophilic oesophagitis affects
patients due to persistent symptoms and social restrictions
and is alleviated by effective therapy.
GRADE of evidence: Low.
Level of recommendation: Strong.
If proton pump inhibitor therapy causes unwanted side
effects (diarrhoea, gastrointestinal infections or magnesium
deficiency), consider switching to alternative treatments
such as diet or topical steroid.
GRADE of evidence: Moderate.
Level of recommendation: Strong.
Candida infection may occur in a small proportion of
patients with eosinophilic oesophagitis treated with topical
corticosteroids and should be managed by topical antifungals while continuing topical steroids.
GRADE of evidence: Moderate.
Level of recommendation: Strong.
Systemic side effects of topical steroids have not been
term treatment of eosinodocumented during the long-
philic oesophagitis patients; continued monitoring of bone
mineral density and adrenal suppression is recommended in
children and adolescents.
GRADE of evidence: High.
Level of recommendation: Strong.

FUTURE RESEARCH
58. Research is needed into the cause and progression of eosinophilic oesophagitis, the course of the disease and into
disease prevention.
endoscopic sampling tech59. Research is needed in non-
niques for disease diagnosis and follow-up of eosinophilic
oesophagitis.
60. Research is needed into quantifying symptom severity in
a standard manner that helps to guide therapy and record
disease response.
61. Research is needed into patient education and shared
decision-
making in eosinophilic oesophagitis between
patients and their doctors.
62. Research is needed to compare available drug therapies, including new biological drugs and or diets through
randomised clinical trials.
63. Research is needed to understand the application of clinical
guidelines in eosinophilic oesophagitis.

INTRODUCTION
Objectives
Eosinophilic oesophagitis (EoE) is a chronic inflammatory
condition of the oesophagus which is increasingly being diagnosed in adults and children presenting with dysphagia or food
bolus obstruction. The disease was first characterised as a clinical
entity by Attwood and Straumann in two simultaneous publications in the early 1990s.1 2 The last decade has seen significant
advances in the diagnosis and treatment of this condition with
new drugs now either approved for clinical use or in phase 2/3
trials. The purpose of these guidelines is to provide a practical
and evidence-based guide to the diagnosis, investigations and
1462

management of both adult and paediatric patients with EoE.
These guidelines incorporate a review of published literature on
EoE, subjected to the rigour of a Delphi consensus on specific
statements derived from a PICO (Problem/population, Intervention, Comparator and Outcome) format using the Grading of
Recommendations, Assessment, Development and Evaluation
(GRADE) methodology.
This guideline specifically aims:
► To introduce new diagnostic criteria for EoE incorporating
digital pathology and promote consistency in pathology
reporting of oesophageal biopsies for EoE.
► To review and standardise the diagnosis, treatment and
follow-up of patients with EoE with special relevance to the
National Health Service in the UK.
► To summarise the optimal management of both children and
adults with EoE, highlight gaps in our knowledge and set out
future research priorities.

Guideline development process

The British Society of Gastroenterology (BSG) Oesophageal
Section was commissioned in 2019 to write combined adult
and paediatric guidelines on EoE, with a particular emphasis
on practical guidance for clinicians diagnosing and treating this
condition. While there are published European3 and American
guidelines4 on EoE which are relevant to clinical practice in both
adults and children in those geographical areas, there are no UK
guidelines on EoE. Our aim was also to define the standards of
care for diagnosis, treatment and management of complications
of this condition in light of two significant changes to clinical
practice: the introduction of digital pathology which has made
the high-power field obsolete and necessitated the re-defining of
the diagnostic criteria for EoE and the introduction of new drugs
to manage this condition more effectively.
The guideline development group (GDG) included representatives of all relevant professional groups involved in the care
of patients with EoE: adult and paediatric gastroenterologists
(including representatives from the British Society of Paediatric Gastroenterology, Hepatology and Nutrition EoE working
group), gastrointestinal surgeons, dietitians, allergists, patient
representatives, patient support groups and gastrointestinal
physiologists.

METHODOLOGY

The guidelines are relevant to both paediatric and adult patients
with EoE and was developed according to GRADE methodology,5 in accordance with the principles of the Appraisal of
Guidelines for Research and Evaluation, AGREE II tool6 (online
supplemental table 2). The guidelines were commissioned by the
Clinical Services Standards Committee (CSSC) of the BSG and
the final document was approved at the CSSC and the Council
of the BSG.
A GDG was constituted by inviting national experts in the
field of adult and paediatric EoE based on clinical experience and previous research publications and chaired by AD. A
comprehensive literature search was carried out in July 2019 and
relevant papers collated on an electronic platform (Mendeley);
this was updated in June 2021 and additional literature added to
the platform (figure 1), with evaluation of full published papers
only. The GDG met in 2019 to develop clinical questions structured by PICO development, to assimilate evidence and facilitate voting on draft statements and recommendations using a
modified e-Delphi process. The GDG was also subdivided into
seven sections and relevant literature reviewed by members of
Dhar A, et al. Gut 2022;71:1459–1487. doi:10.1136/gutjnl-2022-327326
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Figure 1 Flow chart of guideline development process. GDG, guideline development group; PICO, Population, Intervention, Comparator, Outcome.

these sections. The GDG and any potential conflicts of interest
for 12 months preceding the GDG formation were vetted and
approved by the CSSC of the BSG.
Clinical areas that have been covered by the guideline were set
by the GDG to include the following:
1. Definition and clinical epidemiology of EoE.
2. Clinical presentations, symptomatology, relation to gastro-
oesophageal reflux disease, course of disease and access to
care.
3. Investigations including blood tests, endoscopy, physiological tests and histology.
4. Treatment including treatment objectives, dietary and pharmacological management.
5. Complications and their management.
6. Future treatments and research priorities.
To achieve transparency and simplicity, the GRADE system
classifies the quality of evidence in one of four levels—high,
moderate, low and very low. Evidence based on randomised
controlled trials begins as high quality evidence, but confidence in the evidence may be decreased for several reasons
including: study limitations; inconsistency of results; indirectness of evidence; imprecision; and reporting bias. The GRADE
system offers two grades of recommendations: ‘strong’ and
‘conditional/weak’. When the desirable effects of an intervention clearly outweigh the undesirable effects, or clearly do not,
guideline panels offer strong recommendations. On the other
hand, when the trade-offs are less certain—either because of
low quality evidence or because evidence suggests that desirable
and undesirable effects are closely balanced—conditional/weak
recommendations are mandatory. In addition to the quality
of the evidence, several other factors affect whether recommendations are strong or weak such as: uncertainty about the
balance between desirable and undesirable effects, uncertainty
or variability in values and preferences, and uncertainty about
whether the intervention represents a wise use of resources.
Where factual statements were made, for example, relating to
the epidemiology of EoE, no strength of recommendation was
made.
Statements derived from PICO questions and their GRADE
strength of evidence and recommendations were subjected to
two rounds of electronic Delphi voting to agree on the wording
with >80% agreement required; any statements that did not
reach the desired level of agreement after round 1 were modified and further voting undertaken until >80% agreement was
attained (online supplemental file). Statements that could not be
resolved after two rounds of voting were rejected.
The GDG met again in July 2021 to discuss any issues
requiring further clarification and finalise the statements and
supporting evidence (figure 1).
Dhar A, et al. Gut 2022;71:1459–1487. doi:10.1136/gutjnl-2022-327326

Dissemination and implementation of guidelines

The guidelines have been written to be of practical value for both
adult and paediatric clinicians and to facilitate appropriate and
timely diagnosis and treatment. The guidelines will be disseminated through publication and through presentation at national
and regional meetings as well as through patient support groups.
Wherever possible, we have tried to ensure that the implementation of these guidelines will not encounter resource barriers
within a healthcare economy.
It is anticipated that these guidelines will need review and
updating in 5 years to incorporate the rapid developments in
this field.

DEFINITION
Eosinophilic oesophagitis is characterised by symptoms
of dysphagia and/or food impaction in adults, and feeding
problems, abdominal pain and/or vomiting in children, with
oesophageal histology showing a peak eosinophil count of
≥15 eosinophils/high power field (or ≥15 eosinophils/0.3 mm2
or >60 eosinophils/mm2.

GRADE of evidence: High.
Level of recommendation: Strong.
Level of agreement: 100%.
EoE is now recognised to be a distinct clinicopathological
entity characterised by a wide variety of oesophageal symptoms
and feeding-related symptoms (particularly in children) with a
severe impact on quality of life.7 It can be defined as a chronic,
immune-
mediated or antigen-
mediated oesophageal disease
characterised by symptoms related to oesophageal dysfunction and eosinophil-predominant mucosal inflammation.8 The
current diagnostic criterion for oesophageal inflammation by
eosinophils has been endoscopic biopsies showing a peak value
of ≥15 eosinophils per high power field (hpf). This relates to
when this condition was first described using analogue optical
microscopes which had low power and high power magnification (typically 15× and 40×, respectively).1 2 With most laboratories now moving to digital optical microscopy, we propose that
the definition of EoE be modified to incorporate this technology
and the peak values of eosinophils should be expressed as ≥15
per 0.3 mm2. The recent updated International Consensus diagnostic criteria for EoE recommended that 15 eosinophils/hpf
should be equivalent to 60 eosinophils per mm.2 9 10 However,
the GDG were concerned that due to the patchy distribution of
eosinophils in the oesophageal mucosa, it is more appropriate to
count them per 0.3 mm2 and that there was insufficient evidence
to change from the recognised threshold of 15 eosinophils per
0.3 mm2 (equivalent to 50 eosinophils per mm2).
Other conditions that can cause oesophageal eosinophilia,
including eosinophilic gastrointestinal disease, connective tissue
disorders, vasculitis, hypereosinophilic syndrome, Crohn’s
1463
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disease and coeliac disease should be considered. These diagnostic criteria are applicable to all age groups and to patients
with gastro-oesophageal reflux disease (GORD).
The GDG recommends that EoE should be diagnosed in
patients with relevant oesophageal symptoms and a peak eosinophil count on oesophageal biopsy ≥15 per 0.3 mm2, after
consideration of all causes of oesophageal eosinophilia.

Eosinophilic oesophagitis is increasing in prevalence in both
adults and children

GRADE of evidence: High
Level of recommendation: Not applicable.
Level of agreement: 96%.
When first described over two decades ago, EoE was regarded
as a rare disease. In the past decade there has been a rapid rise
in its prevalence throughout the Western world, with mean estimates of 15/100 000 before 2007 and 63/100 000 since 2017.11
It is three times commoner in men, and is associated with atopic
diseases such as allergic asthma, rhinitis and eczema. A meta-
analysis of the incidence of EoE in population based studies
across the world, calculated an overall pooled incident rate of
3.7/100 000/year (95% CI 1.7 to 6.5), higher in adults than in
children.12 This is believed to be a true increase in the incidence
of the disease and not simply an increase in endoscopic awareness and biopsy rates.12 The data for these reports are predominantly from high prevalence Western countries rather than from
low prevalence Eastern countries.

There is seasonal variation in the symptoms of eosinophilic
oesophagitis in many patients, which seems to be associated
with higher pollen counts

GRADE of evidence: Low.
Level of recommendation: Not applicable
Level of agreement: 89%.
Because EoE is an allergic condition, its aetiopathogenesis has
been attributed to environmental allergens such as aeroallergens
and food allergens. There are links to EoE flares during pollen
season and spring or summer seasons, associated with an increase
in aeroallergen exposure.13–15 However, definite conclusions on
the causal association of seasonality and aeroallergen exposure
are difficult to establish due to the retrospective nature of most
reports, and the lack of a mechanistic correlation of these associations with the immunobiology of EoE.

Eosinophilic oesophagitis is more common in men than
women and in people of white ethnic origin compared with
other ethnic groups. Having an affected first-degree relative
increases the risk of eosinophilic oesophagitis. The incidence
rises during adolescence and peaks in early adulthood

GRADE of evidence: High.
Level of recommendation: Not applicable.
Level of agreement: 100%.
The male predominance of EoE is well described, with a
3:1 preponderance and has been mainly described in white
ethnic origin patients,16 although few studies have investigated
other ethnic groups, making direct comparison more difficult.
The peak incidence of EoE is seen in young adults and in the
third and fourth decades of life. Studies of family history, twin
concordance and heritability report a risk of 2% on the basis
of results from a nuclear family based cohort of 914 probands
with EoE and 63 twin probands.17 The prevalence of EoE is
increased among first-degree family members, with one study
demonstrating a 64-fold increased risk in brothers and 43-fold
1464

increased risk in fathers of index cases, while monozygotic twins
had a 41% and dizygotic twins had a 22% prevalence of EoE,
respectively. The mode of inheritance is complex and polygenic,
with no autosomal dominant, recessive or X-linked patterns.
Candidate gene studies and genome-
wide association suggest
association with genes that influence epithelial barrier function
or T-helper cell-mediated immune responses. The magnitude of
disease associated susceptibility for most of the genes reported in
these analyses is modest (<2).

CLINICAL PRESENTATION
In adults, food bolus obstruction and dysphagia are strongly
associated with a diagnosis of eosinophilic oesophagitis

GRADE of evidence: Moderate.
Level of recommendation: Not applicable.
Level of agreement: 95%.
Food bolus obstruction is a common presentation of EoE. In
a retrospective study of 546 patients presenting with food bolus
obstruction, in those who had oesophageal biopsies, 46% had
histological evidence of EoE. EoE was also the strongest predictor
of multiple presentations with bolus obstruction (OR 3.5 (95%
CI 1.8 to 7.0)).18 A further retrospective study of 202 patients,
who had endoscopy for foreign body impaction, reported that
26% of those who had oesophageal biopsies had EoE.19
Patients with EoE also commonly present with dysphagia. In
a prospective series of 400 patients undergoing endoscopy for
oesophageal symptoms, 7.3% had histological evidence of EoE.
EoE was more common in men, patients aged under 50, patients
with asthma and those with dysphagia and food impaction.20
A prospective study of 100 adult patients with non-obstructive
dysphagia reported that 22% had EoE.21
Reflux symptoms and chest pain are less common in EoE
but may be the presenting reports in some patients with EoE.
A retrospective study of 353 patients with reflux symptoms
reported that 7.7% of those biopsied at endoscopy had EoE.22 A
retrospective review of 161 patients having endoscopy for non-
cardiac chest pain reported that 6% had EoE.23
An insidious onset of symptoms and self-taught coping strategies such as food avoidance (eg, difficult to swallow textures
such as bread and meat) and drinking large volumes of water
with meals, can delay patients recognition and reporting of
symptoms.
The GDG therefore recommend that EoE is strongly
considered in all adult patients with dysphagia or food bolus
obstruction.

In children, symptoms associated with a diagnosis of
eosinophilic oesophagitis may be non-specific and vary with
the age of the child

GRADE of evidence: Moderate.
Level of recommendation: Not applicable.
Level of agreement: 100%.
EoE presents with a wide range of different symptoms in
children. Younger children are more likely to show non-specific
symptoms whereas older children are more likely to present with
specific symptoms of oesophageal dysfunction. In a multisite
registry of 705 patients with EoE aged 6 months to 65 years,
abdominal pain and vomiting were more common in children,
while heartburn, chest pain, dysphagia and food impaction
occurred infrequently in children and increased steadily with
advancing age through childhood and into adulthood.24 In a
retrospective case review of 620 children with EoE, children
under 6 years were more likely to present with feeding difficulties
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(median age 2.8 years) or failure to thrive and vomiting (median
age 5.1 years), whereas children over 6 years were more likely to
present with abdominal pain (median age 9.0 years) or dysphagia
and food impaction (median age 11.1 years).25 In a multinational
European registry of 410 patients with EoE diagnosed under the
age of 18, younger children were more likely to present with
failure to thrive and diarrhoea (median age 6–7 years) and
older children with abdominal pain and dysphagia (median age
10 years) or food bolus impaction (median age 12 years).26 A
systematic review of EoE in patients of all ages reported that the
most common symptoms in children were vomiting and abdominal pain, whereas the most common symptoms in adults were
dysphagia, food impaction, heartburn and chest pain.27
The GDG therefore recommends that a diagnosis of EoE is
considered in children of all ages with symptoms consistent to
the age of the child.

All adults undergoing endoscopy should have oesophageal
biopsies taken if they have endoscopic signs associated with
eosinophilic oesophagitis, or symptoms of dysphagia or food
bolus obstruction, with a normal looking oesophagus

GRADE of evidence: High.
Level of recommendation: Strong.
Level of agreement: 85%.
While 7%–17% of patients with biopsy proven EoE may
have a macroscopically normal appearance reported at endoscopy, specific findings of furrows, rings, white plaques, mucosal
oedema, fragile mucosa, narrow calibre oesophagus and strictures are frequently observed endoscopically in patients with
confirmed EoE. These features are subtle and require a degree
of experience for their recognition. In a meta-
analysis, the
sensitivity of these endoscopic signs for diagnosing EoE was
15%–46% with a specificity of 90%–95% and positive predictive value of 51%–73%. At least one of these endoscopic findings was found in 93% of patients with EoE.28
The GDG therefore recommends that oesophageal biopsies
are taken at the first presentation in all patients with dysphagia
or food bolus obstruction and normal endoscopic appearance or
with the above endoscopic signs associated with EoE.

All children undergoing endoscopy for upper gastrointestinal
symptoms should have biopsies taken to diagnose
eosinophilic oesophagitis

GRADE of evidence: Moderate.
Level of recommendation: Strong.
Level of agreement: 95%.
The macroscopic endoscopic appearances are not a reliable
predictor of EoE, especially in children. In a single centre retrospective analysis of 189 paired biopsies samples and endoscopic
scores in 115 children with EoE, macroscopic endoscopic scores
(oedema, rings, exudates, furrows and strictures) correlated only
moderately with either histological scores (r=0.61) or peak
eosinophil counts (r=0.55).29 In a retrospective multicentre
study of 84 children with EoE, mucosal granularity was seen in
42.8%, furrows in 25%, rings in 22.6% and exudates in 10.7%.30
Finally, a meta-analysis of 1015 patients with EoE reported
that 21% of children with EoE had a macroscopically normal
oesophagus.28
Due to the non-specific presenting symptoms of EoE, especially in younger children, and the fact that a significant proportion of children with EoE have a macroscopically normal
oesophagus, the GDG recommends that all children with upper
Dhar A, et al. Gut 2022;71:1459–1487. doi:10.1136/gutjnl-2022-327326

gastrointestinal symptoms sufficiently significant to warrant
endoscopy should have biopsies taken to potentially diagnose
EoE.

Endoscopy and biopsy to exclude eosinophilic oesophagitis
should be undertaken in children with typical gastrooesophageal reflux disease symptoms refractory to proton
pump inhibitors

GRADE of evidence: Moderate.
Level of recommendation: Strong.
Level of agreement: 100%.
The presenting symptoms of EoE in children can be indistinguishable from GORD. In a retrospective study of 666 children
with eosinophilic eosinophilia, 30% had been previously diagnosed with GORD.31 A retrospective study of 410 children with
EoE reported that the most frequent indications for endoscopy
were dysphagia (38%), gastro-oesophageal reflux (31.2%), bolus
impaction (24.4%), chest pain (9.2%) and epigastric pain (8%).26
In this cohort, the median age at EoE diagnosis was 9 years, and
although symptoms varied in different age groups, they were
not unique for EoE. Proton pump inhibitor (PPI) treatment had
previously failed in 70% of this group of children.
Symptoms of EoE can not only be indistinguishable from
GORD, but there is also a substantial proportion of overlap
between GORD and EoE with or without response to a PPI.32
The GDG recommends that children with persistent,
typical GORD symptoms should undergo oesophago-
gastro-
duodenoscopy (OGD) with sufficient oesophageal biopsies,
as they may represent children with clinical and histological
features of EoE, in which PPI treatment has failed.

Endoscopy and biopsies to exclude eosinophilic oesophagitis
in adult patients with typical gastro-oesophageal reflux
disease symptoms refractory to proton pump inhibitors
is usually not indicated, given the low prevalence of
eosinophilic oesophagitis in such patients, in the absence of
clinical features associated with eosinophilic oesophagitis
(eg, dysphagia or atopy)

GRADE of evidence: Moderate.
Level of recommendation: Strong.
Level of agreement: 94%.
Two prospective case series of adult patients undergoing
endoscopy and oesophageal biopsies for GORD symptoms
refractory to PPI therapy report EoE is an uncommon finding.
The reported prevalence was 0.8% and 4%, respectively.33 34 A
further retrospective study of adults patients with heartburn and
no response to one time per day PPI reported an EoE prevalence
of 0.9%.35 When EoE was found, it was strongly associated with
dysphagia (OR 12), younger age (OR 5) and atopy (OR 3).34
The GDG does not recommend endoscopy and oesophageal
biopsies in patients with typical GORD symptoms refractory to
PPIs, unless there are clinical features suggestive of EoE such as
dysphagia and atopy.

In patients with food bolus obstruction, urgent referral
to gastroenterology and an endoscopy on the next
available endoscopy list, or as an immediate emergency is
recommended, depending on clinical presentation

GRADE of evidence: Low.
Level of recommendation: Strong.
Level of agreement: 94%.
EoE is the most common cause of food bolus obstruction
presenting to emergency departments and the incidence is
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increasing.18 36 Food bolus obstruction is the first presenting
symptom in 30% of patients who are ultimately diagnosed with
EoE.1 19 37 38 The only specific risk factor identified so far is the
use of PPI as therapy for previously diagnosed EoE,39 but most
episodes of food bolus obstruction occur in patients not previously diagnosed with EoE.
The key to initial management is reassurance and assessment
of the risk of perforation, followed by urgent interventional
endoscopy to remove the food bolus and take oesophageal biopsies.40 There is no evidence that conservative treatments such
as fizzy drinks, baclofen, salbutamol or benzodiazepines are
helpful in the management of this condition.41 There is no clear
evidence for or against a bolus push or bolus extraction technique at endoscopy,37 42 but it is important to have anaesthetic
support available for airway management if the airway could be
compromised with adequate sedation. If a stricture is identified
with macroscopic signs of EoE, then it is possible to perform an
immediate dilatation, but in most cases (70%) there is no stricture once the bolus has been removed.42
The GDG recommends urgent referral of patients with food
bolus obstruction to gastroenterology for endoscopic intervention to treat the food bolus and diagnose EoE if present.

Oesophageal biopsies should be taken at index endoscopy in
patients with food bolus obstruction to diagnose eosinophilic
oesophagitis

GRADE of evidence: Moderate.
Level of recommendation: Strong.
Level of agreement: 100%.
In patients presenting with food bolus obstruction, EoE is the
most frequent diagnosis and found in up to 46% of patients.18
However, biopsies were not taken at endoscopy during the
index presentation with food bolus obstruction in 73% of these

patients. In a more recent study, 55% of patients with food bolus
obstruction did not have biopsies taken at endoscopy during
their first presentation and of those who were biopsied, insufficient biopsies to reliably exclude EoE were taken in 66% of
patients.43 Finally, in patients presenting as an emergency with
food bolus obstruction, if biopsies were not taken, 79% were
lost to secondary care follow-up, missing the opportunity to
diagnose EoE.44 Furthermore, in patients who have not had
biopsies taken on their index endoscopy when presenting with
a food-bolus obstruction, in those in whom a repeat endoscopy
can be organised, there is a delay to diagnosis and follow-up of
at least 2 years.38
Biopsy at the time of endoscopy for food bolus obstruction
is not associated with an increased risk of oesophageal perforation. A retrospective study of 511 patients with EoE reported 10
perforations (2%), none of which were reported to be related to
oesophageal biopsy.45 In a systematic review of 76 oesophageal
perforations in patients of all ages with EoE, none were reported
to be associated with oesophageal biopsy.46 There may be situations where it is considered unsafe to take biopsies after food
bolus dis-impaction or removal, and in these circumstances it is
essential that the patient is brought back for subsequent biopsy
at a later date.
The GDG recommends that all patients have sufficient oesophageal biopsies taken at the time of endoscopy when presenting
with food bolus obstruction, to avoid missing the opportunity to
diagnose and treat EoE (figure 2).

After spontaneous resolution of food bolus obstruction,
patients should be booked for an endoscopy and outpatient
review
GRADE of evidence: Low.
Level of recommendation: Strong.

Figure 2 Eosinophilic oesophagitis diagnostic algorithm in emergency and elective settings. EoE, eosinophilic oesophagitis; GORD, gastro-
oesophageal reflux disease; PPI, proton pump inhibitor.
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Level of agreement: 83%.
Since the most common benign cause of food bolus obstruction presenting to hospital is EoE, six oesophageal biopsies
at two levels should be obtained at the index endoscopy. Dis-
impaction of the food bolus alone and arranging elective repeat
endoscopy to obtain diagnostic biopsies results in significant loss
of patients to follow-up and failure to diagnose the underlying
cause of food bolus obstruction, including EoE.18 19 47
The value of a planned outpatient review is to confirm the
cause of the episode of food bolus obstruction, educate the
patient and institute appropriate anti-inflammatory therapy for
EoE if confirmed and this has not already been undertaken.
The GDG recommends that if food bolus obstruction spontaneously resolves or if it has not been possible to obtain sufficient
diagnostic biopsies for EoE at index endoscopy, that elective
endoscopy and outpatient review are arranged prior to discharge.
It is expected that malignant causes of food bolus obstruction
will be excluded before following this recommendation. Patients
should be counselled on the importance of attending endoscopy
and outpatient review before discharge.

Maintenance therapy with topical steroid reduces the risk of
recurrent food bolus obstruction

GRADE of evidence: Moderate.
Level of recommendation: Strong.
Level of agreement: 94%.
The key to good management of food bolus obstruction is to
appreciate that EoE is the most likely cause and to start therapy
as early as possible to prevent recurrence and to improve quality
of life.47 48 If endoscopic signs of EoE are clearly present and
adequate biopsies have been taken then it is recommended that
anti-inflammatory therapy is commenced. Failure to follow-up
patients after food bolus obstruction and a lack of ongoing
medical therapy is still a common problem19 42 and likely to result
in further episodes of food bolus obstruction and unscheduled
admissions. Data from an EoE cohort study of 206 patients show
that swallowed topical corticosteroid treatment and oesophageal
stricture were the only factors associated with recurrence of food
bolus impaction on a multivariate analysis.49

For an accurate diagnosis of eosinophilic oesophagitis, proton
pump inhibitors should be withdrawn for at least three weeks
prior to endoscopy and biopsy

GRADE of evidence: Very low.
Level of recommendation: Strong.
Level of agreement: 89%
A meta-analysis of 33 studies of the response of patients with
EOE to PPI reported a 51% pooled rate of entering histological
remission, defined as an oesophageal eosinophil count below 15
per hpf on biopsy.50 These findings highlight an important issue
for the diagnostic process in patients with potential EoE. Undertaking endoscopy and oesophageal biopsies to diagnose EoE in
patients who are currently taking PPIs may prevent a definitive
diagnosis of EoE, through suppression of oesophageal eosinophilia below the diagnostic level of 15 eosinophils per 0.3 mm2.
Unfortunately, there is lack of good quality data on patients
with EoE, who had their diagnosis initially obscured by the impact
of PPI therapy on their oesophageal biopsy eosinophil counts, to
guide recommendations on a suitable time frame to withdraw
PPIs for prior to endoscopy. Two patients with dysphagia have
been described with no eosinophils or a maximum of 9 per hpf
on their initial biopsies. Both patients’ EoE was only diagnosed
following repeat biopsies with >15 eosinophils per hpf, after
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discontinuing PPIs for at least 3 weeks.51 Further data are clearly
needed on this important issue for EoE diagnosis.
Since many patients will be referred for endoscopy for
dysphagia on an urgent pathway, if PPIs have not been withdrawn for at least 3 weeks before endoscopy and EoE remains a
possible diagnosis following initial endoscopy and biopsies, the
GDG recommends repeating the endoscopy and biopsies, after
at least 3 weeks off PPIs, to definitively exclude EoE. Whether
PPIs have been discontinued and for how long should be clearly
documented on the endoscopy report and histology request
form, when biopsies are taken to diagnose EoE.
Although logistics are more challenging for symptomatic children referred for endoscopy as parents and general practitioners
feel obliged to reduce symptoms, the GDG recommends withdrawal of PPI for 3 weeks before endoscopy to improve diagnostic accuracy and avoid the need for a repeat procedure (and a
further general anaesthetic in younger children).

In patients where a high index of suspicion exists for a
diagnosis of eosinophilic oesophagitis but whose initial
histology was not diagnostic, repeat endoscopy with
adequate biopsies should be considered, if there were
suggestive endoscopic features or typical symptoms of
eosinophilic oesophagitis

GRADE of evidence: Low.
Level of recommendation: Strong.
Level of agreement: 95%.
There is a lack of good quality data on the value of repeating
endoscopy and oesophageal biopsies in patients with symptoms
(dysphagia or food bolus obstruction in adults and older children) or endoscopic signs suggestive of EoE, but whose biopsies
do not reveal diagnostic levels of eosinophils (≥15 per 0.3 mm2).
In the previous statement, the potential role of PPI therapy
in obscuring a diagnosis of EoE on oesophageal biopsy was
explained with the importance of considering repeating the
endoscopy and biopsy under these circumstances. This advice
should include ensuring there are no dietary exclusions that may
mask results.
A retrospective case series described 59 patients with dysphagia
without diagnostic histology for EoE (eosinophils <15 per hpf)
on at least four mid-oesophageal biopsies. In a subgroup of 14 of
these patients, who underwent repeat endoscopy and biopsy for
persistent symptoms, 5 (36%) had diagnostic histology (eosinophils >15 per hpf) on their repeat biopsies.52
The GDG recommends considering repeating endoscopy and
oesophageal biopsies in patients whose initial histology was not
diagnostic, who had endoscopic signs suggestive of EoE or typical
symptoms such as food bolus obstruction. However, further data
are clearly needed to clarify which patients will benefit from this
approach.

Diagnosing and treating eosinophilic oesophagitis
effectively early in its natural history may prevent long-term
complications of fibrosis and strictures requiring subsequent
endoscopic intervention

GRADE of evidence: Low.
Level of recommendation: Weak.
Level of agreement: 80%.
Stricture formation is a major complication of untreated EoE
and can also lead to food bolus obstruction. Oesophageal strictures frequently require endoscopic dilatation. There is some
limited evidence that a delay in diagnosing EoE may lead to
increased oesophageal fibrosis and subsequent stricturing. A
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retrospective study of 200 patients found that those with an
interval between symptom onset and endoscopic diagnosis less
than 2 years had an overall stricture rate of 17%, while those with
a delay in diagnosis of more than 20 years had a stricture rate of
71%. Endoscopic features of fibrotic disease (such as endoscopic
rings, strictures and crepe paper oesophagus) were reported in
47% of patients with a diagnostic delay of less than 2 years but
88% if the diagnostic delay was more than 20 years (p=0.02).53
A second study described similar findings in a retrospective
review of 64 patients, confirming a longer diagnostic delay was
associated with a narrower oesophageal lumen at endoscopy.
Patients who had a luminal diameter more than 17 mm had a
mean delay to diagnosis of 5 years compared with those who
had a diameter of 10–16.9 mm (mean delay 11 years) and those
with luminal diameter less than 10 mm (mean delay 15 years)
(p=0.006 and p=0.002, respectively).54 Similarly in a large
study of 721 patients from the Netherlands (including 117 children), delay in diagnosis was also shown to be associated with
fibrostenotic disease (19% in those with a diagnostic delay <2
years to 52% with longer diagnostic delays).55
Smaller studies in children have shown that subepithelial
fibrosis is reversible and tissue remodelling occurs following
treatment with topical steroids or dietary therapy.56 57 It is therefore helpful to diagnose EoE at an early stage and ensure appropriate histological improvement as symptom improvement may
only be partial and may not reflect ongoing inflammation with
subsequent risk of fibrostenotic disease.
The GDG recommends the collection of more data on the
natural history of fibrostenotic disease in EoE to establish in
which patients long-term therapy is needed to alter the natural
history.

Eosinophilic oesophagitis that responds clinically and
histologically to a proton pump inhibitor is the same disease
as eosinophilic oesophagitis that fails to respond to a proton
pump inhibitor

GRADE of evidence: Low.
Level of recommendation: Weak.
Level of agreement: 100%.
Historically, a diagnosis of EoE required a failure to respond
to a trial of a PPI or normal 24-hour pH monitoring as a diagnostic criterion, in an attempt to exclude GORD as a cause for
the eosinophilia.58 However, it was subsequently recognised that
EoE, in the absence of features of GORD, could also respond
to PPIs. The term PPI responsive oesophageal eosinophilia was
then proposed for patients with >15 eosinophils per hpf on
oesophageal biopsies, who responded clinically and histologically to a PPI.59
However, consistent data have subsequently shown that EoE
in both adults and children that responds to a PPI and EoE that
does not respond to a PPI are otherwise indistinguishable and
the same disease clinically, endoscopically, on 24-hour pH monitoring, histologically, immunologically and have the same molecular characteristics.9 60–64
The GDG recommends that following the consideration of
alternative local and systemic causes of oesophageal eosinophilia
(see table 1), all patients with ≥15 eosinophils per 0.3 mm2 at
biopsy should be regarded as having EoE. It is also possible that
more than one cause of oesophageal eosinophilia can coexist in
patients (eg, EoE and GORD). PPI therapy may form part of
subsequent therapy for EoE but PPI response should not be used
to characterise a subgroup of patients with EoE or to exclude
EoE.
1468

Table 1 Conditions other than eosinophilic oesophagitis associated
with oesophageal eosinophilia
Condition
Primary

Gastro-oesophageal reflux disease
Achalasia
Eosinophilic gastroenteritis or colitis with eosinophilic oesophagitis
Infection (fungal or viral)
Pill oesophagitis

Secondary

Hyper-eosinophilic syndrome
Drug hypersensitivity reactions
Connective Tissue diseases

Eosinophilia in the oesophagus is rare and data for an eosinophil density of ≥15/0.3
mm2 for causes other than eosinophilic oesophagitis is limited.

Eosinophilic oesophagitis and gastro-oesophageal reflux
disease are not mutually exclusive and can coexist in the
same patient

GRADE of evidence: High.
Level of recommendation: Not applicable.
Level of agreement: 100%.
GORD and EoE are the most common oesophageal diseases
worldwide. The worldwide population prevalence of frequent
GORD symptoms is estimated to be 9283 per 100 000 population.65 In a systematic review and meta-analysis, the pooled
prevalence of EoE was 34.4 cases per 100 000 population, and
was higher for adults (42.2 per 100 000) than for children (34
per 100 000).11 Even if there was no interaction between the two
conditions, it would be expected therefore that GORD would
occur by coincidence in at least 10% of patients with EoE.
Limited data from historical case series of patients with EoE
suggests a high prevalence of excess total acid exposure on
24-hour pH monitoring in 56% of patients.66 67
There are a number of possible interactions between GORD
and EoE. The association of the two conditions may simply be
coincidental and more common than expected by chance, due
to shared risk factors for the two conditions. Alternatively, EoE
may add to or cause GORD via delayed acid clearance following
gastro-oesophageal reflux, due to the effects of EOE tissue remodelling and subepithelial fibrosis on oesophageal peristalsis68 or
through increased oesophageal mucosal permeability, due to
cytotoxic substances released by eosinophils in EoE.69 Finally,
it is possible that increased mucosal permeability due to GORD
predisposes to the development of EoE, through allowing food
allergens to penetrate the oesophageal mucosa and stimulate an
inflammatory response or through reflux-induced expression of
eosinophil chemoattractants.70
The GDG recommends that clinicians consider the possibility
of patients with EoE also having GORD when endoscopic or
clinical features suggest this.

Formal transition of care from paediatric to adult services
may improve symptom control, concordance with therapy and
reduce emergency presentations in eosinophilic oesophagitis

GRADE of evidence: Very low.
Level of recommendation: Not applicable.
Level of agreement: 94%.
The exact proportion of paediatric patients with EoE reaching
adulthood who require ongoing therapy and chronic disease
management is not well defined. In one study of 58 patients with
EoE with a mean follow-up of 8 years, 81% of young adults had
symptomatic improvement of their dysphagia compared with
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childhood. Two-thirds of the patients did not use steroids or PPIs
in the 12 months prior to assessment.71 In a cross-sectional single
centre study of children with EoE followed up as young adults,
37% reported dysphagia, 49% were on PPI therapy and 76%
followed allergy-directed diets.72
The transition process needs to address adherence to evidence-
based therapy, social and psychological functioning and the
up in adult-
orientated health systems.3
importance of follow-
Lack of knowledge about EoE and treatment has been attributed
to loss of concordance and follow-up. Non-concordance with
therapy and emergency presentations have been described after
leaving paediatric care.73
A case summary of four adolescents with EoE illustrated the
value of introducing a questionnaire to assess knowledge and
readiness of patients with EoE for successful transition, individual patient and family circumstances and the involvement
of a multidisciplinary team for children with EoE, comprising
gastroenterologists, dietitians, allergists and psychologists.73
In Europe, differences in paediatric and adult practice have
been reported regarding EoE diagnostic procedures and treatment74 75 in a survey involving 465 paediatric and 743 adult
gastroenterologists. Although topical steroids were the preferred
second-line therapy, paediatric gastroenterologists opted more
frequently for elimination diets (48%) than adult gastroenterologists (14%). While 89% of paediatric gastroenterologists had
read guidelines on EoE, only 58% of adult gastroenterologists
had done so.74 These differences may negatively impact on the
outcome of transition from paediatric to adult care.
Taken together, structured, long-term data on the outcomes
of transition of children with EoE into adulthood are lacking,
and the GDG recommends more studies to establish if formal,
structured transition to adult services will significantly improve
the outcomes for patients and reduce emergency presentations
in adult care.

INVESTIGATIONS
At least six biopsies should be taken from different
anatomical sites within the oesophagus for diagnosis and
follow-up of eosinophilic oesophagitis

Level of evidence: Moderate.
Strength of recommendation: Strong.
Level of agreement: 100%.
Although macroscopic endoscopic appearances can suggest
EoE, some of these endoscopic changes can also be seen in other
conditions (eg, post-radiotherapy strictures), or can be confused
with other pathology (eg, candidial oesophagitis). In a significant proportion of patients, EoE can be missed either because
the mucosa appears normal or the changes are too subtle and
not easily recognised without prior clinical suspicion. Regardless
of endoscopic appearance, histology is required to secure the
diagnosis. The distribution of the eosinophilic infiltrate is often
patchy, and this can often make the diagnosis more difficult to
confirm.59 76 To improve the likelihood of sampling the correct
site and securing a diagnosis, multiple biopsies are required
from different sites within the oesophagus. The current body of
evidence is not uniformly clear with regard to the minimum or
maximum number of biopsies required, nor which sites are the
most appropriate for samples to be taken. Between 2004 and
2019, 16 retrospective, prospective and case studies described
the association between numbers of biopsies and oesophageal
sites in the diagnosis of EoE, with the numbers of patients
included in each study ranging from 30 to 213. Eleven published
studies suggested taking biopsies from two sites, the proximal and
Dhar A, et al. Gut 2022;71:1459–1487. doi:10.1136/gutjnl-2022-327326

distal oesophagus,9 59 76–84 two studies also suggested including
the mid oesophagus,85 86 while others were unclear. Similarly,
the number of biopsies suggested is also variable; however, all
suggest obtaining multiple biopsies with recommendations
ranging between four and six, with six biopsies equating to a
97%–100% chance of making a positive diagnosis.
The GDG recommends that six biopsies should be taken from
at least two different sites in the oesophagus. Further, in order
to maximise the chances of making an EoE diagnosis, there
should be a combination of targeted biopsies from visible areas
of mucosal surface abnormality (eg, white spots, furrows) and
non-targeted biopsies among the six biopsies.

Eosinophil density should be expressed as eosinophil counts per
0.3 mm2 (this equates to a high power field) and the cut-off for
a diagnosis should be >15 eosinophils per 0.3mm2 in any biopsy
specimen

Level of evidence: Moderate.
Strength of recommendation: Strong.
Level of agreement: 100%.
Eosinophilic oesophagitis is a clinicopathological diagnosis
and therefore clinical, endoscopic and histological features
should be taken into account to arrive at a diagnosis. In order
to differentiate EoE from other inflammatory conditions (such
as GORD which typically has an eosinophil count <5 eosinophils per hpf) a histological threshold of 15 eosinophils hpf
has conventionally been widely accepted as confirmatory of a
diagnosis of EoE, with a sensitivity of 100% and a specificity
of 96%.59 76 Histologically, the current situation is suboptimal
in that in modern microscopes, there can be up to a twofold
variation in the area considered to be within a ‘high power field’,
an issue which will be resolved with reporting from digitally
scanned images. The literature is predominantly based on the
highest (peak) eosinophil density within a hpf (standardised at
0.3 mm2 in more recent publications).59 76 Thus counting larger
areas of squamous epithelium may well not be reliable.
The GDG therefore recommends that the highest eosinophil
density to define the eosinophil concentration should be within
a 0.3 mm2 area and this figure should be expressed as the highest
(peak) eosinophil density per 0.3 mm2 .

Mucosal eosinophilia should be accompanied by other
histological features of eosinophilic oesophagitis. These
include the presence of basal cell hyperplasia, oedema
(spongiosis), eosinophil microabscesses, eosinophil layering,
eosinophil degranulation and subepithelial sclerosis

Level of evidence: Moderate.
Strength of recommendation: Strong.
Level of agreement: 100%.
In EoE there may be a marked variation in the eosinophil
density, both between patients at presentation and within individual patients at different time points in the course of their
disease. There may also be an overlap in eosinophil counts with
other conditions, such as GORD.59 76 It is therefore important
that, beyond simple eosinophil density, other histological features
should be considered to support the diagnosis of EoE. These
include the presence of basal cell hyperplasia, oedema (spongiosis), eosinophil microabscesses, eosinophil layering, eosinophil
degranulation and subepithelial sclerosis, which should all be
taken into account when considering the diagnosis.59 87 Indeed
such biomarkers of disease activity have been described using
the Eosinophilic Esophagitis Histology Scoring System87 as
well as the Eosinophilic Esophagitis Histology Remission Score
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(EoEHRS), which are validated histological scoring systems in
EoE research trials but not yet widely implemented in routine
clinical practice.88 It should be noted that the subepithelial layer
is assessed in less than half of patients when biopsies are taken
using standard biopsy forceps.89
The GDG recommends that the histological description in
the diagnosis of EoE should not only define the peak eosinophil
count within the defined field of vision, but other concomitant
histological features that lend support to the diagnosis should
also be included.

In treated eosinophilic oesophagitis, histological response
should be classified according to the eosinophil density.
Remission is defined for clinical purposes as a maximum/peak
eosinophil count <15 eosinophils/0.3 mm2

Level of evidence: Low.
Strength of recommendation: Strong.
Level of agreement: 100%.
In the management of EoE it is useful to have an objective
assessment of response to treatment, both in the management of
individual patients and to allow for the comparison of different
treatment regimens. Assessment of response may be complicated
by variations in eosinophil density over both time and anatomical location in the oesophagus.59 76 There currently appears to
be little consensus on the criteria for histological remission, but
going forward it would be very useful to establish such criteria.90
It is suggested that a histological remission following treatment
be defined as peak eosinophil density <15 eosinophils per 0.3
mm2 and a deep/complete remission be defined as peak eosinophil density <5 eosinophils per 0.3 mm2.59 91–93
The GDG recommends that further research should be undertaken with the aim of establishing histological criteria to define
remission; however, currently we suggest a peak eosinophil
count less than 5 eosinophils per 0.3 mm2 as being in keeping
with deep/complete remission and between 5 and 15 eosinophils
per 0.3 mm2 is in keeping with histological remission.

Oesophageal physiological testing should be considered in
patients with eosinophilic oesophagitis who have ongoing
dysphagia despite histological remission and the absence of
fibrostenotic disease at endoscopy

Level of evidence: Low
Strength of recommendation: Strong
Level of agreement: 95%.
The functional pathophysiology of symptoms in EoE is often
overlooked, with the emphasis primarily on histology and
endoscopic appearances. Although EoE can be associated with
strictures and narrowing because of fibrosis, there are many
patients with EoE who despite being in histological remission
with no evidence of fibrostenotic disease at endoscopy remain
symptomatic.94 95 High-resolution manometry (HRM) assesses
oesophageal body and lower oesophageal sphincter function
using pressure sensors to define peristalsis and bolus clearance,96
and is a reasonable next step in the assessment pathway of these
patients who continue to have oesophageal symptoms despite
apparently adequate treatment of oesophageal eosinophilia.
Studies examining oesophageal motility patterns in EoE report
a variety of motility patterns, ranging from non-specific and
normal,97 to hypotensive and ineffective motility98–100 as well
as obstructive features including an achalasia-type picture.101–105
Dysmotility seems to correlate with disease severity, longevity
and symptoms,100 particularly for obstruction.101 104 Oesophageal wall thickness also seems to correlate with the degree of
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contractile vigour, and in turn, symptoms.106 Oesophageal
planimetry (EndoFLIP, Medtronic) may also be useful in assessing
oesophageal compliance and although currently an experimental
tool, may come into routine clinical practice in the future.
A possible limitation of these studies however is that the
HRM studies were undertaken using only small volume water
swallows, which does not usually reproduce the symptoms that
patients with EoE get when they eat solid food; it also does
not represent normal eating behaviour. However the correlation of HRM metrics with symptoms in patients is not fully
established.107 EoE often includes solid food dysphagia and
assessment of the cause of symptoms may be limited if HRM is
undertaken only with small volume water swallows. This might
also explain the variability in manometry patterns described in
the literature. Studies have demonstrated an increased diagnostic
yield of motility disorders as a result of the inclusion of solids
during HRM in unselected patients referred for investigation
of oesophageal motility,108 particularly when there is functional
obstruction.109 This technique has now been included as a standard in the most recent iteration of the Chicago Classification of
motility disorders.110
The GDG recommends that full evaluation of persistent,
refractory dysphagia in patients with EoE with apparently
normal endoscopic findings should include oesophageal physiological testing and barium swallow studies where appropriate,
as described in the BSG guidelines on oesophageal manometry
and reflux monitoring111 and the Chicago classification.96 Solid
swallows during HRM should be considered in order to replicate
the presenting symptoms of EoE.

MANAGEMENT
After initiation of therapy (dietary or pharmacological
treatment), endoscopy with biopsy while ‘on treatment’ is
recommended to assess response, as symptoms may not
always correlate with histological activity

GRADE of evidence: Low.
Level of recommendation: Strong.
Level of agreement: 100%.
The aim of treatment in EoE is to induce long-term clinical
and histological remission; using an analogy from inflammatory bowel disease (IBD), it is therefore important to assess for
mucosal healing after initiating therapy. Besides clinical response
with improvement in symptoms of dysphagia, retrosternal
discomfort or vomiting/regurgitation, it is essential to check for
histological remission by endoscopy and biopsy, after a defined
time period on treatment—usually between 8 and 12 weeks after
commencing treatment and depending on local access times for
endoscopy. Non-invasive testing techniques such as Cytosponge
(Medtronic, USA)112 and string test113 114 have not been validated in sufficiently large studies to potentially replace endoscopic biopsies in EoE, although they have been shown to be
promising in small studies.
Clinical remission in EoE is difficult to define as there are no
validated symptom questionnaires to assess clinical response to
treatment. In adult patients, available assessment tools include
the Eosinophilic Esophagitis symptom Assessment Index,115 but
generally speaking the improvement in objective endoscopic
and histological parameters are more consistent than subjective
symptomatic assessment.116 Furthermore, a meta-
analysis of
1202 patients found only a moderate association between symptomatic and histological response with high heterogeneity, with
41% of patients reporting a symptomatic response in the absence
of a histological response.117
Dhar A, et al. Gut 2022;71:1459–1487. doi:10.1136/gutjnl-2022-327326

Gut: first published as 10.1136/gutjnl-2022-327326 on 23 May 2022. Downloaded from http://gut.bmj.com/ on July 18, 2022 at Imperial College London Library. Protected by copyright.

Guidelines

Figure 3 Eosinophilic oesophagitis management algorithm in adults and children. PPI, proton pump inhibitor.
In children, the Paediatric Eosinophilic Esophagitis Symptom
Score (V.2.0) has been validated for different paediatric ages and
parent proxy-reported symptoms.118 119 In a single-centre study,
moderate association was reported for symptoms, histological
activity in the upper oesophagus and gene transcripts linked to
EoE as markers of oesophageal activity.119
The criteria for histological and endoscopic improvement after
treatment are being investigated as research priorities to be core
outcome metrics, but at present a histological threshold of <15
eosinophils/mm3 is the only accepted response criterion and not
clinical improvement, as symptom improvement is often only
partial, with ongoing inflammation thus being left untreated .
The GDG recommends histological assessment as the best
criterion for response after initiating dietary or pharmacological
treatment in EoE.120 This should be undertaken between 8 and
12 weeks (figure 3).

Elimination diets are effective in achieving clinicohistological remission in both adults and children with
eosinophilic oesophagitis

GRADE of evidence: Moderate.
Level of recommendation: Strong.
Level of agreement: 89%.
The link between diet and EoE was first identified in 1995
when 10 children with oesophageal eosinophilia and gastro-
oesophageal reflux had histological and clinical improvements
on amino-acid based (elemental) feed and relapsed with food
reintroduction.121
Due to the challenges associated with this dietary approach,
the six food elimination diet (SFED) was devised, consisting of
empiric avoidance of six common food allergens: cow’s milk,
wheat, egg, soy, peanuts/tree nuts, fish and seafood. The first
reported study in a paediatric EoE population using SFED
described clinical and histological remission in 74%.122
Dhar A, et al. Gut 2022;71:1459–1487. doi:10.1136/gutjnl-2022-327326

On meta-analysis,123 the SFED was shown to have a histological
response rate of 72.1%, with results consistent across both adults
and children. Elemental diets had a response rate of 90.8% and
allergy-test directed diets of 45.5%. However the quality of the
studies included in the meta-analysis was not assessed and many
were observational with no randomised controlled trials. A further
meta-regression of the SFED124 showed histological remission in
69% and symptom improvement in 87.3%. Again, the quality
of the studies was not assessed. SFEDs are difficult to introduce
into routine clinical practice due to the high level of commitment
required by patients and the need for multiple follow-up endoscopies, as well as the fact that on reintroduction the majority of
responders to the SFED diet actually have only one or two foods
that trigger their symptoms. Therefore, simpler dietary elimination
strategies such as four-food elimination diet and two-food elimination diet (FFED and TFED) have been developed and shown to be
effective in 40%–50% of the patients. Most patients with an identified dietary trigger respond to cow’s milk and wheat elimination.
In a retrospective study of 337 children from Europe, the
most common causative allergens identified were milk (42%),
egg (21.5%), wheat (10.9%), peanut (9.9%) and soy (8.4%). The
most successful two-food combinations were assigned to milk
and wheat in 37%, or milk and egg in 33%.125 A one or two
food elimination diet stepping up to a more restrictive four food
elimination has been proposed as a clinically effective strategy
for dietary management of EoE. Subsequent prospective observational studies have concluded that elimination diets are effective.120 126–128
The GDG recommends that if dietary treatments are considered for EoE, they should only be carried out under the supervision of an experienced dietitian, and commenced with a TFED,
stepping up to more restrictive diets, with appropriate endoscopic and histological assessments between 8 and 12 weeks later
(figure 4).
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Figure 4 Dietary management of eosinophilic oesophagitis in children (grey) and adults. EoE, eosinophilic oesophagitis; PPI, proton pump inhibitor.

The six food elimination diet results in higher histological
remission rates than two or four food elimination diets, but is
associated with lower compliance and an increased number
of endoscopies

When undertaking a dietary restriction therapy for
eosinophilic oesophagitis, support from an experienced
dietitian throughout the elimination and reintroduction
process is strongly recommended

GRADE of evidence: Low.
Level of recommendation: Strong.
Level of agreement: 100%.
A multicentre prospective study of the ‘step-up’ approach to
dietary management128 showed clinico-histological remission in
43% for two food (milk and wheat), 60% for four food (milk,
wheat, egg and legumes) and 79% for SFED. This also estimated
that the approach resulted in a reduction of endoscopy use by
20% compared with the ‘step-down’ approach of the traditional
SFED.
Additionally of the 74 of participants who did not initially
respond to the TFED, 20 (28%) were unwilling to step up to
the FFED. Out of the 44 who did not respond to the FFED, 17
(39%) were unwilling to step up to SFED. This may be due to
the restrictiveness of avoiding so many food groups or reduced
motivation following multiple failed attempts. A pragmatic
approach is to give patients the right information in order to
make an informed choice weighing up the chance of success
versus the restrictiveness and motivation needed to step up to
further restrictions.
An approach to dietary management of EoE has been
summarised in figure 4.
The gradual increase in remission rates has to be carefully
balanced with the patients health-related quality of life (related
to wider restrictions), potential nutritional deficits, eating
behaviour and mid to longer-term adherence to dietetic, diagnostic and therapeutic plans.129

GRADE of evidence: Low.
Level of recommendation: Strong.
Level of agreement: 100%.
Elimination diets for EoE present risks of nutritional adequacy,
feeding difficulties in young children, impaired growth in children and weight loss in adults.130
Elimination diets are in their very nature restrictive and in EoE
usually involve cutting out one or more staple food groups such
as milk or wheat. Dairy products are a good source of calcium
and also provide protein, phosphorus, vitamin B12 and vitamin
D. Wheat provides iron, fibre and B vitamins. Therefore, eliminating these foods has the potential for nutritional deficiencies.
This risk is likely to be greater when other dietary restrictions
are in place, for instance concomitant food allergies or lifestyle
choices (eg, vegan/plant-based diets). A dietetic consultation for
EoE involves not only education on accurately eliminating foods
but advice on replacing food groups and achieving nutritional
adequacy.
A systematic review evaluating vitamin deficiencies in paediatric EoE identified only five studies, the majority of which
were rated as poor quality.131 The results suggested suboptimal
vitamin D levels in this group, although any link with diet was
not clear.
One of the included studies was a prospective evaluation of
53 children with GORD or EoE.132 Although serum nutritional
markers were normal in both groups, 3-day food diaries showed
suboptimal dietary calcium and vitamin D intakes in those with
EoE. This study also found that the children had higher scores for
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abnormal feeding behaviours compared with historical healthy
controls. Feeding difficulties in children with EoE have also been
reported in other studies.133 134 Dietitians play a key role in the
assessment management of feeding difficulties and therefore
input is strongly recommended for any dietary elimination.
A systematic review of nutrient intake and growth in children
with multiple IgE mediated food allergies identified six relevant
studies.135 The findings were that there was a higher risk of
growth impairment and possible higher risk of nutrient deficiencies, although results were inconsistent. One study did find that
children who had had no dietary counselling were more likely to
be deficient in calcium and vitamin D.
Another study evaluated 100 children with cow’s milk allergy
before and after dietary elimination.136 Both growth markers and
biochemical parameters were affected compared with healthy
controls and the difference was more pronounced with earlier
onset. In atopic dermatitis, 225 children and adults completed
3-day food diaries to assess nutritional adequacy.137 An association was found between a higher number of food allergies and
more nutritional deficiencies.
Given the complexity of food elimination diets, help from an
experienced dietitian is important to structure the eating plans,
and to avoid vitamin deficiencies consequent on these complex
dietary exclusion regimes. Implementing forms of elimination
diet in children depends on induction and surveillance of a
paediatric dietitian embedded in an individual treatment plan
to ensure that the nutritional, psychosocial and developmental
needs of the child are addressed.
A single centre UK study that included a dedicated dietitian
reported high levels of efficacy with elimination diets in a retrospective service evaluation.138 This approach is supported by
the American Academy of Allergy, Asthma and Immunology
recommendation that ‘a referral to a registered dietitian for any
individual prescribed an elimination diet for EoE’.139 Therefore,
support from an experienced dietitian is recommended to mitigate these risks as well as to help the patient to succeed on the
diet. This is particularly relevant for children and in transition
from paediatric to adult care.
The GDG recommends that all paediatric patients and most
adult patients embarking on dietary management of EoE should
be managed by a multiprofessional team of an experienced clinician, a specialist dietitian and for selected patients an allergist.

Combining elimination diets with pharmacological treatment
is not routinely recommended but can be considered in cases
of treatment failure

GRADE of evidence: Very low.
Level of recommendation: Strong.
Level of agreement: 94%.
In a small paediatric retrospective study, histological remission rates for swallowed steroids versus allergy-test directed diets
versus both therapies were 50%, 60% and 80%, respectively.140
Similar results were seen for symptomatic remission, although
only 70% had repeat oesophageal biopsies.
A 3-month trial of swallowed steroids and a TFED (milk and
soy) was compared with a further 3 months of just the elimination diet in a retrospective cohort study of 29 children.141
Median eosinophil counts decreased from 51 to 2 per hpf
(p<0.001) with combined treatment and increased to 31 with
diet alone (p=0.07). Dysphagia improved with both approaches.
A similar study in 23 adults reported that combination therapy
with topical corticosteroids and an elimination diet improved
overall symptoms in 88%.142 However, peak eosinophil counts
Dhar A, et al. Gut 2022;71:1459–1487. doi:10.1136/gutjnl-2022-327326

did not significantly fall (reduced from mean 54 to 36 (p=0.12))
and apart from a reduction in endoscopic furrows from 84%
to 55% (p=0.02), there were no significant reductions in other
endoscopic features. Of note, previous failure to respond to
monotherapy was documented in 90% of the patients.
The GDG recommends commencing treatment in patients
with EoE with a single modality therapy of either diet or pharmacotherapy; for most patients this will be pharmacotherapy
which is easier to implement than dietary restriction that requires
motivation, multiple endoscopies and support from a specialist
dietitian.143 Combination therapy of drugs and diet should be
reserved for selected patients who fail monotherapy and have
access to a multiprofessional team including a dietitian to follow
them up and monitor response carefully (figure 3).

Allergy testing to foods (skin prick, specific IgE, patch
testing) is not recommended for choosing the type of dietary
restriction therapy for eosinophilic oesophagitis

GRADE of evidence: Low.
Level of recommendation: Strong.
Level of agreement: 100%.
Concomitant atopic disease such as rhinitis, asthma and eczema
are common in patients with EoE.24 144–146 A recent systematic
review of 21 studies including over 50 000 adult and paediatric
patients matched to healthy controls reported a higher prevalence of allergic rhinitis in patients with EoE compared with
eczema or asthma.146 However, EoE does not appear to be an
IgE-mediated disease. One study looking at the efficacy of an
antibody against IgE (omalizumab) compared with placebo over
16 weeks147 did not find any benefit, but histological analysis
of the oesophageal biopsies showed an increase in IgG-4 in the
lamina propria of patients with EoE compared with controls;
however the role of IgG-4 in the pathogenesis of EoE remains
uncertain. Food-specific IgE/IgG antibodies have been detected
in oesophageal samples but the relevance to underlying pathophysiology and management of EoE is unclear.148 149 Targeted
dietary elimination on the basis of IgE testing is no more effective than empirical dietary elimination.123 150 Similarly, patch
testing (for delayed, non-
IgE-
mediated allergy) has failed to
demonstrate any therapeutic benefit.151 Allergy testing is therefore not recommended in guiding dietary elimination.
Meta-analysis of published studies suggests that allergy test
directed diets have the lowest histological remission rates.123
However, unlike the other elimination diets in the analysis, there
was considerable heterogeneity between studies, attributable to
varying methods of allergy testing (skin prick, specific IgE, patch
testing) as well as their interpretation. In addition, EoE is considered to be primarily a non-IgE-mediated condition152 and therefore testing for food triggers using IgE-based methods is unlikely
to be accurate
The GDG does not recommend food specific antibody testing
(IgE or IgG-4) in patients with EoE or antibody-directed dietary
elimination for the management of EoE.

Exclusive elemental diets have a limited role in eosinophilic
oesophagitis, with high efficacy but low concordance rates
and should be reserved for patients refractory to other
treatments

GRADE of evidence: Low.
Level of recommendation: Strong.
Level of agreement: 100%.
Exclusive elemental diets using amino-acid based feeds have
been found to be highly effective in inducing remission123 127 but
1473

Gut: first published as 10.1136/gutjnl-2022-327326 on 23 May 2022. Downloaded from http://gut.bmj.com/ on July 18, 2022 at Imperial College London Library. Protected by copyright.

Guidelines

they are expensive, have high withdrawal rates and weight loss
and non-concordance are common.127 153 In paediatric studies
many were fed via enteral feeding tubes and in UK clinical practice exclusive elemental diets are rarely used, as they are not
sustainable in the long term.
A retrospective study comparing the outcomes of elemental
versus SFED in children examined five children who failed
SFED.122 Of these, four responded (three fully and one partially),
and one refused treatment. No other evidence was found for the
use of elemental diet following failure of other treatments.
An exclusive elemental diet may be considered as a second-
line or third-line therapy after a failure of the food elimination
diet.154
Amino acid feeds may also be beneficial as a supplement to
an elimination diet,155 particularly when weight loss occurs or
extensive foods are avoided.
Polymeric or partially hydrolysed (semi-elemental) feeds are
not suitable for EoE as they contain intact or partially intact
milk proteins, with milk being the most commonly reported EoE
dietary trigger. The goal of the elemental diet is to remove all
food antigens from the diet with a synthetic amino-acid based
feed.
The GDG recommends the use of elemental diets only for
selected patients, after a careful multiprofessional discussion,
in the setting of treatment refractoriness to all conventional
treatments.

Proton pump inhibitor therapy is effective in inducing
histological and clinical remission in patients with
eosinophilic oesophagitis

GRADE of evidence: Moderate.
Level of recommendation: Strong.
Level of agreement: 100%.
First-line treatment of EoE with PPI monotherapy is widely
practiced,156 though evidence for its efficacy has historically been
limited to data from observational studies with small numbers
of patients. Early studies used widely varying diagnostic criteria
and definitions of response, not least because of the previously
held but now abandoned distinction between PPI responsive
disease and ‘true’ EoE.
A recent prospective observational study of 231 children157
reported a 27.7% clinicopathological response rate after PPI
treatment and identified endoscopic features predictive of treatment failure including endoscopic features (visible oedema (OR
2.04); linear furrows (OR 2.14); proximal eosinophilic infiltrate
(OR 3.26)).
A systematic review and meta-analysis of 33 studies (predominantly small, retrospective case-series) with a pooled patient
population of 431 adults and 188 children reported partial
clinical and histological response rates of 60.8% and 50.5%,
respectively.50
Comparison of studies is difficult due to heterogeneity, with
different PPI doses used, variable symptom response rates and
differences in the terminology of histological remission used
(eg, <5 eosinophils per hpf versus <15 eosinophils per hpf).
A more recent systematic review and meta-
analysis of 11
heterogenous randomised controlled trials158 with a pooled
patient population of 456 adults and children with EoE ranked
PPI treatment as more effective than placebo, systemic steroid
and biological treatment (anti-interleukin-5 antibody) but less
effective than topical budesonide preparations.
A recent cross-sectional study of 534 adults and 76 children using data collected from a European registry156 reported
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histological response in 48.8% and clinical response in 71.0% of
the patients. Additionally, the study demonstrated more favourable rates of response in patients with an inflammatory phenotype when compared with fibrotic disease.
In the majority of studies, PPI was taken for 8 weeks and then
repeat biopsies were taken to assess histological response. In a
prospective study, 57 children who had responded to an initial
8-week course of PPI treatment (omeprazole 1 mg/kg two times
per day (up to 40 mg two times per day were given maintenance
treatment for 12 months in form of esomeprazole 1 mg/kg/day,
maximum dose 40 mg/day).159 70.1% exhibited long-term histological remission over 12 months. Long-term data on relapse
rates on PPI are however lacking.
The GDG considers PPI treatment to be effective in patients
with EoE based on a combination of symptom response and
histological remission.

Proton pump inhibitor therapy should be given two times
per day for at least 8–12 weeks prior to assessment of
histological response while on treatment

GRADE of evidence: Low.
Level of recommendation: Strong.
Level of agreement: 100%.
The majority of published studies include 8 weeks of treatment with PPI followed by assessment of response by means of
repeat endoscopy and oesophageal biopsies. Agents and doses
varied widely, though regimes typically included a minimum
dose of omeprazole 40 mg daily or equivalent and this is likely
to reflect current widespread clinical practice. Omeprazole is the
only PPI to that has been assessed for the treatment of EoE.
A meta-analysis in 201550 described a non-significant trend
towards increased efficacy for two times per day dosing
compared with a one time per day dose.
A significant difference in clinicopathological response rates
was reported in patients with EoE prescribed high-dose PPI,
for example, omeprazole 20 mg two times per day have been
reported as being higher (50.8%), than in those given standard
or low-dose regimes (35.8%).156 This study included an analysis of the effects of treatment duration for inducing remission.
Treatment of 8–10 weeks conferred a response rate of 50.4%.
Longer treatment duration (>10–12 weeks) was associated
with a greater rate of response (65.2%) though the effect was
observed to diminish in patients treated longer than this (44.1%
response rate) which the authors speculate might be related to
treatment concordance.
While PPI therapy is not licensed for use in EoE, its use in
certain situations as highlighted above has been shown to be
effective. In such circumstances, it is also essential that patients
and their general practitioners are made clear of the reasons
for the prescription of PPI, that is, for the management of EoE,
rather than as a GORD treatment. Dose reduction to lower
doses is not indicated, especially in primary care.
The GDG therefore recommends that if using PPI therapy to
manage EoE, that omeprazole at a dose of 20 mg two times per
day is used with a clear explanation of its indication in correspondence with the primary care team.

In patients who achieve histological response, proton pump
inhibitor therapy appears effective in maintaining remission
GRADE of evidence: Low.
Level of recommendation: Strong.
Level of agreement: 89%.
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There are limited published data and no prospective
randomised trials to define appropriate long-term maintenance
strategies in patients with EoE who have responded to PPI
treatment.
In a prospective study, 57 children who had responded to an
initial 8-week course of PPI treatment (omeprazole 1 mg/kg two
times per day (up to 40 mg two times per day)) were given maintenance treatment for 12 months. Long-term histological remission was exhibited by 70.1%.159
A retrospective cohort study of 75 PPI responsive patients
observed sustained histological remission in 73% and clinical
remission in 100% on maintenance PPI therapy for at least 12
months.160 Sixteen of the patients discontinued treatment after
at least 12 months and of these, 14 (87.5%) suffered symptom
recurrence and all exhibited histological recurrence.
A subsequent study of 40 PPI responsive patients with EoE
reported similar results with 81% in long-term clinicopathological remission.161
The use of maintenance PPI treatment in 172 of the 630 PPI
treated patients in a registry study156 reported that of those
with complete clinical and histological follow-up data (n=103),
69.9% exhibited sustained clinicopathological remission. In line
with other, smaller series, the effectiveness of PPIs in maintaining
disease remission was closely related to the degree of response
seen with initial treatment.
There are no published studies of maintenance treatment of
more than 12 months duration, but because of the high risk
of relapse on stopping therapy, the GDG suggest that maintenance PPI therapy can be considered as a long-term treatment in
patients with EoE who are in clinical and histological remission.

Topical steroids are effective for inducing histological and
clinical remission in eosinophilic oesophagitis

GRADE of evidence: High.
Level of recommendation: Strong.
Level of agreement: 100%.
Topical steroids have been shown to be highly effective in
inducing remission in EoE. At least 11 randomised controlled
analysis and systematic reviews,
trials, summarised in meta-
demonstrate that topical steroid therapy is effective. A large
meta-analysis162 showed histological remission with an OR of
13.66 (95% CI 2.65 to 70.34).
However, variability in agents, dosing, delivery systems, length
of treatment and end points in the studies hampers comparison
among studies. A commonly use dose for swallowed fluticasone
is 880 mcg (four puffs) two times per day, and in a placebo
controlled trial histological response was achieved in 62% versus
0% on placebo.163 However the difference in clinical remission
rates was not significant (57% vs 33%).
A study comparing viscous budesonide and fluticasone
showed histological remission was significantly higher with the
oral viscous budesonide group (64% vs 27%).164 A subsequent
randomised controlled trial of budesonide slurry and fluticasone
showed equivalence for the two therapies with 100% vs 94.7%,
for histological remission.165
The impact on clinical remission has been less clear until a
recent study of budesonide orodispersible tablet 1 mg two times
per day.48 This landmark study demonstrated clinicopathological
remission (eosinophil counts <5/hpf, with dysphagia and odynophagia scores <2) in 57.6% at week 6 versus 0% on placebo, and
in 84% during an open label extension to 12 weeks.
No direct comparison has been conducted between fluticasone and budesonide in children. In a single-centre prospective
Dhar A, et al. Gut 2022;71:1459–1487. doi:10.1136/gutjnl-2022-327326

study, 90% of 20 children went into remission after 12 weeks
using oral viscous budesonide.166
Regarding the induction dosage of the oral viscous preparation of budesonide in children, most centres use an induction
dosage of budesonide 1 mg/day if less than 150 cm or 2 mg/day
if greater than 150 cm either given as a single dose or divided in
two doses per day. In a single centre series and multicentre series
of older children, higher doses of 4 mg/day (for children greater
than 150 cm or children older than 11 years) have been used for
patients not responding to the standard dosage of 2 mg/day. So
far there is no consensus among paediatric gastroenterologists
about timing, dosage and de-escalation of the induction treatment beyond 12–24 weeks of induction treatment, but results
controlled randomised studies are expected to
from placebo-
provide more evidence.
In adults, the GDG support the use of orodispersible
budesonide over other swallowed steroid formulations in the
induction treatment of EoE given its regulatory approval in both
the UK and the Europe. For adolescents, the use of orodispersible budesonide may be beneficial but currently requires approval
from local authorities. In children, the GDG support the use of
oral viscous budesonide in age-appropriate viscous formulations
and volume in the induction treatment of EoE.

Clinical and histological relapse is high after withdrawal
of topical steroid treatment, and following clinical review,
maintenance treatment should be recommended

GRADE of evidence: Moderate.
Level of recommendation: Strong.
Level of agreement: 94%.
A phase-3 double blind randomised placebo controlled trial
comparing maintenance treatment with either 0.5 mg two times
per day or 1.0 mg two times per day orodispersible budesonide
with placebo over 48 weeks showed persistent remission in
73.5% and 75% patients in the treatment arms compared with
4.4% in the placebo arm, respectively.167 The benefit of orodispersible budesonide was seen across all groups of patients with
EoE, and the median time to relapse was 87 days in the placebo
group compared with >350 days in both treatment groups.
This study reported greater efficacy than all previous studies on
maintenance therapy using swallowed inhaled topical steroids
such as fluticasone or budesonide slurry. In the adult budesonide
slurry study only 35.7% of the patients maintained histological
remission after 1 year, with three-quarters of them experiencing
symptomatic relapse despite treatment.168 This treatment is safe
with no serious adverse events and only minor adverse effects of
Candida albicans infection in up to 22% of he patients, which
did not have any impact on daily life activities and did not need
the study medication to be stopped.
Following a prospective, double-
blind, placebo controlled
study involving 30 paediatric patients treated with either placebo
or 2 mg two times per day oral viscous budesonide (OVB) for
12 weeks, an open label extension study of 24 weeks providing
either 2 mg OVB one time per day or 1.5–2.0 mg two times per
day demonstrated sustained histological and endoscopic remission (defined as <6 eosinophils/hpf) in 49% of OVB patients
(and <15 eosinophils/hpf in 58%) previously treated with
placebo and 23% (<6 eosinophils/hpf), or 28% (<15 eosinophils/hpf) of those previously treated with OVB.169
Based on this initial data of maintenance of remission with
orodispersible budesonide treatment over a 12-month period,
the GDG recommends the use of this formulation over others for
the maintenance of remission of EoE in adults with the option
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for adolescents subject to local approval (figure 3). For children,
OVB is the recommended preparation, with maintenance dosage
tailored according to individual response and surveillance of
potential side effects.

Systemic steroids are not recommended in EoE

GRADE of evidence: High.
Level of recommendation: Strong.
Level of agreement: 100%.
In a randomised controlled trial of 80 children, patients were
randomised to either prednisolone (1 mg/kg two times per day)
or swallowed fluticasone (220 mg or 440 mg four times per day
according to age) for 12 weeks.170 Histological remission was
similar at week 4 (94%), but adverse events were more common
in the prednisolone group (40%: hyperphagia, weight gain,
cushingoid appearances) versus the fluticasone group (15%: all
oesophageal candidiasis only).
The use of systemic steroids to treat EoE in children was
reported in 5.3% of patients in a retrospective register.143 In 20
of these 22 patients, the indication was stricturing disease. At
follow-up endoscopy, 95% showed resolution of the strictures,
67% had normal eosinophili counts per hpf. While all patients
improved clinically, 75% (15/20) were reported as asymptomatic. Only transient, minor side effects of systemic steroids,
including hyperphagia in 50%, weight gain in 25%, hyperactivity and acne were reported. All patients continued with standard EoE treatments. Patients were followed-up for a mean of
66 months (IQR 24–77.5, range 9–249). Three patients, who
had only partially responded to systemic steroids, underwent
oesophageal dilation.171
There are no data on the use of systemic steroids for the
management of EoE in adults.
The GDG therefore does not recommend the use of systemic
steroids in the management of EoE in either paediatric or adult
patients in non-stricturing disease.

Immunomodulators (azathioprine, mercaptopurine) are not
recommended in management of eosinophilic oesophagitis

GRADE of evidence: Low.
Level of recommendation: Weak.
Level of agreement: 89%.
There is insufficient evidence to recommend immunomodulators in the treatment of EoE. In a case series of three patients
published in 2007,172 who were all steroid dependent, immunomodulators induced clinical and histological remission but the
patients relapsed on cessation of treatment. There are very few
studies with low quality evidence on the use of immunomodulators in the management of refractory EoE and these agents are
therefore not recommended.

Monoclonal antibody therapies, such as anti-TNF and antiintegrin therapies, that are typically used for inflammatory
bowel disease are not recommended in the management of
eosinophilic oesophagitis

GRADE of evidence: Low.
Level of recommendation: Weak.
Level of agreement: 100%.
Given that EoE and IBD are both chronic, immune-mediated
disorders of the gastrointestinal tract, there has been interest
regarding the co-existence of these two conditions.
A prospective cohort analysis from the Truven MarketScan
database (2009–2016) of 134 013 536 individuals reported that
compared with individuals without either diagnosis, the risk
1476

of EoE was higher in patients with Crohn’s disease (incidence
rate ratio (IRR)=5.4, p<0.01) and ulcerative colitis (IRR=3.5,
p<0.01).173
It has therefore been postulated that using biological medications, commonly used in the management of IBD may have
a positive impact on the symptoms and histological profile of
patients with EoE.
Infliximab is a chimeric IgG1 monoclonal antibody that
inhibits tumour necrosis factor (TNF)-α and has been a cornerstone of the management of both ulcerative colitis and Crohn’s
disease, as well as in other immune disorders such as rheumatoid
arthritis.174 An open label study investigated the use of infliximab at a dose of 5 mg/kg in patients with severe corticosteroid
dependent EoE.175 In this clinicopathological study, there was
little improvement in symptom score pre-infliximab and 4 weeks
after the second infusion.
Furthermore, no improvement was seen in the endoscopic
assessment of oesophageal appearances or eosinophil count.
While this experience was limited to only three patients, other
histological parameters suggest differences in disease mechanisms as an explanation for these observations. TNF-α levels
were reduced in all patients after treatment, but this did not
correlate with eotaxin-3 expression, which did not change at all
with two patients, and were seen to be increased in the third.
Thus, given current knowledge of the mechanism of disease in
EoE, combined with these data, TNF-α blockade is unlikely to
have any clinical impact on EoE.
The anti-α4β7 integrin, vedolizumab has also been studied in
the management of EoE. There have been descriptions in small
cohorts of patients with eosinophilic gastroenteritis who have
responded to vedolizumab.176 There have also been case reports
describing concomitant EoE and Crohn’s disease that appeared
to respond to vedolizumab.177 While it has been suggested that
inhibition of α4β7 integrin may reduce eosinophil migration and
survival in the oesophagus, there have yet to be any larger studies
demonstrating this and no high-quality data on vedolizumab’s
role in EoE treatment.
The GDG therefore suggest that outside of the indications for
biological use in confirmed IBD, there is insufficient evidence to
recommend the use of these agents for EoE alone.

Novel biologics used in other allergic conditions (such as
dupilumab, cendakimab and benralizumab) have shown
promise for the treatment of eosinophilic oesophagitis

GRADE of evidence: Low.
Level of recommendation: Weak.
Level of agreement: 88%.
The anti-
interleukin (IL)4 receptor monoclonal antibody
dupilumab has been used in the management of chronic allergic
diseases such as eczema,178 and asthma.179 Mechanistically,
targeting the IL-4 and IL-13 pathway has been considered a
potentially useful strategy in managing patients with EoE. In
a phase 2 randomised trial of adult patients with active EoE,
the effects of dupilumab were investigated in 23 patients and
compared with 24 placebo controls.180 The group receiving
weekly injections of dupilumab (300 mg for 12 weeks) were
found to have a significant reduction in their symptoms of
dysphagia at week 10 using the Straumann Dysphagia Instrument patient-reported outcome score (mean reduction of 3.0
compared with 1.3 in the placebo group, p=0.0304). Furthermore, the peak mean eosinophil count per hpf was reduced by
86.8 eosinophils (107.1%) compared with placebo, (p<0.001).
Endoscopic parameters also improved with the treatment group
Dhar A, et al. Gut 2022;71:1459–1487. doi:10.1136/gutjnl-2022-327326
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(both EREF score) and oesophageal distensibility, at week 12
compared with placebo (p=0.006 and p<0.001, respectively).
While some side effects were described in the treatment group,
these were mild and generally well tolerated (35% had erythema
at the injection site, and 17% had nasopharyngitis, compared
with placebo, 8% and 4%, respectively, with no serious adverse
events reported).
The anti-IL-13 monoclonal antibody cendakimab (RPC4046)
has also been studied in phase 2 trials.181 In 99 adults in a
16-week trial, there was a significant reduction in mean eosinophil count and dysphagia scores. This was also true in steroid
refractory cases (n=47). A phase-3 multicentre study is underway
(CC-93538) to evaluate its use for induction and maintenance
treatment.
Other targets such as the IL-5 pathway may be important in
the management of EoE. The anti-IL5 agent, mepolizumab was
studied in a randomised, placebo controlled double blind trial182
and found to show a 54% reduction in oesophageal eosinophil
count compared with controls (5%), p=0.03, although symptom
improvement was not demonstrated.
The anti-IL5 receptor monoclonal antibody, benralizumab has
also been demonstrated to be efficacious for the treatment of
eosinophilic asthma183 and thus a potential candidate for patient
management. There have been cases reported of EoE in patients
with eosinophilic asthma in whom benralizumab was prescribed
for the asthma but also resulted in complete resolution of
dysphagia symptoms and histological evidence of deep remission.184 Benralizumab use in patients with hypereosinophilic
disorder in a randomised, double blind, placebo controlled
phase-
2 study resulted in significant lowering of eosinophil
count in both serum as well as tissue185 with 74% of patients
having sustained response at 48 weeks, and no adverse events
limiting treatment.
The phase 3 trial MESSINA, evaluating the use of benralizumab in patients with EoE will add further to the understanding
of whether IL-5 inhibition can help both symptomatic and histological response at week 24.
In the absence of randomised controlled trial data in EoE
alone, the GDG cannot currently recommend the use of dupilumab, cendakimab or benralizumab, but they may be treatment
options in patients with coexisting allergic diseases. Pending the
results of further studies, these drugs do show promise as future
treatment options (figure 3).

Sodium cromoglycate, montelukast and antihistamines
are not recommended in the management of eosinophilic
oesophagitis but may have a role in concomitant atopic
disease

GRADE of evidence: Moderate.
Level of recommendation: Strong.
Level of agreement: 94%.
With the overlap between EoE and allergic disorders, medications commonly used in atopic conditions, such as mast cell
stabilising agents, and leukotriene antagonists have been considered as potential therapeutic targets in EoE.
While, laboratory studies have demonstrated a reduction in
immunological response following the use of sodium cromoglycate,186 these findings have not been demonstrated in the clinical
setting. Liacouras et al, described the use of 4 weeks of sodium
cromoglycate in 14 children, which resulted in no improvement
in symptom or histological profiles.187
Leukotriene antagonists such as montelukast have been
investigated in a randomised, placebo-controlled, double blind
Dhar A, et al. Gut 2022;71:1459–1487. doi:10.1136/gutjnl-2022-327326

trial188 to evaluate maintenance of remission induced by steroid.
In a study of 20 mg/day of montelukast, 40% of the treatment
group and 23.8% of the control group were in remission after
26 weeks, with the OR for remission with montelukast of 0.48
(95% CI 0.10 to 2.16, p=0.33).
There is therefore no convincing evidence for the use of these
agents, or antihistamines in the management of EoE, but they
are licenced and useful treatment options for other atopic illness.
The GDG therefore does not recommend the use of these
drugs in the primary management of the symptoms of EoE, but
recognise their role in co-existing allergic disease.

If symptoms recur while on treatment, we recommend
repeating an endoscopy for assessment and to obtain further
histology

GRADE of evidence: Low.
Level of recommendation: Strong.
Level of agreement: 94%.
There are numerous causes for dysphagia symptoms in
patients on treatment with EoE, including refractory inflammatory disease, previously undetected fibrostenotic disease, as
well as potential sequelae of treatment such as the presence of
oesophageal candidiasis.48 167
The GDG recommend repeat assessment in any patient with
symptom recurrence to obtain histological assessment of the
eosinophil count/0.3 mm2, as well as to rule out complications
of disease or treatment.

Patients with eosinophilic oesophagitis refractory to
treatment and/or with significant concomitant atopic disease
should be jointly managed by a gastroenterologist and
specialist allergy clinic to optimise treatment.

Level of Evidence: Very low.
Strength of recommendation: Weak.
Level of agreement: 88%.
Concomitant atopic disease is common in patients with EoE.
While there is no high quality evidence that EoE responds to
treatment of concomitant atopic disease, it is good clinical practice to optimise the management of atopic disease in patients
with significant symptoms.
As about half of children with EoE have other atopic diseases,
and in some on dietetic restrictions for IgE-mediated food allergies, joint allergy clinics with an allergist and dietician are suitable to establish individualised plans to implement elimination
diets required for food allergies, ensure that nutritional demands
are met and discuss individual preference and feasibilities of
treatment options for EoE, in order to explore the options to
treat by dietetical or pharmacological means underlying non-IgE
mediated immunological pathways in EoE.

COMPLICATIONS
Endoscopists can underestimate the frequency of strictures
and narrow lumen oesophagus in eosinophilic oesophagitis

GRADE of evidence: Moderate.
Level of recommendation: Strong.
Level of agreement: 89%.
The presenting phenotype of EoE may be inflammatory or
fibrotic. It is commoner for younger patients to present with
inflammation and then progress to strictures, whereas in older
children or adults established strictures are more common at
presentation.53 189 A delay in the diagnosis of EoE increases the
risk of stricture formation in a time-dependent manner. One
of the difficulties of managing EoE is the unpredictability of
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future fibrotic remodelling. Some patients seem not to progress while others progress at varying speed making decisions on
maintenance therapy and complication prevention difficult to
individualise.
At least 10% of patients with EoE develop strictures and an
additional number have a narrow calibre oesophagus,53 55 often
difficult to predict from the presenting phenotype or from
biopsy.190 Oesophageal narrowing is usually difficult to detect by
simple endoscopy191 and may be more apparent on barium study
or by EndoFLIP distensibility testing.192 193 The most common
presenting site of a stricture is the distal oesophagus but strictures can occur anywhere along the length of the oesophagus.194

Medical treatment with topical steroids is likely to reduce the
development of strictures in eosinophilic oesophagitis
GRADE of evidence: Moderate.
Level of recommendation: Strong.
Level of agreement: 83%.
EoE is a chronic condition that may progress to fibrostenotic
disease if an effective anti-inflammatory is not prescribed.195 196
Recurrence of stricturing may occur within a year after dilatation unless an effective maintenance anti-inflammatory therapy
is used.167 197 198 The underlying fibrosis in children was significantly reduced in 54 patients with EoE from 92% at baseline to
39% after 24 months of maintenance swallowed fluticasone.197

Endoscopic dilatation is effective in improving symptoms in
patients with fibrostenotic disease
GRADE of evidence: Moderate.
Level of recommendation: Strong.
Level of agreement: 100%.
EoE can lead to fibrostenotic change due to persistent oesophageal inflammation over time. This can present as a narrow
calibre oesophagus (<13 mm) and strictures. The majority of
data relating to dilatation procedures in EOE has been obtained
from adult studies. Paediatric data are more scarce, and has been
limited to case series, but has been shown to be safe and effective
when performed.199 200
Only one randomised controlled trial201 has been published
comparing dilatation and medical therapy (fluticasone topical
steroid). Twenty-
nine patients were randomised to dilatation
and 21 to fluticasone. Importantly not all patients had stricturing
disease and hence there was no difference in symptom improvement with dilatation.
The majority of efficacy data on dilatation is therefore from
retrospective single centre studies. A meta-
analysis of nine
studies202 found clinical improvement documented in 75% of
patients (95% CI 59% to 93%, I2=86%).
Since all studies are retrospective, they will be affected by some
reporting bias. Not all studies reported the calibre at follow-up,
with most reporting dysphagia scores. The BSG dilatation guidelines203 suggest a target diameter up to 16 mm is a satisfactory
end point, as evidence suggests no improvement of symptoms
beyond this point.
Longer time between dilatations has been observed in those
who receive topical steroid treatment, given that endoscopic
dilatation has no effect on inflammation.
Intra-lesional triamcinolone may also be beneficial and has
been shown as offering potential to increase the diameter size
reached when performing dilatation in patients with EoE,
although it does not appear to affect number of dilatations
required.194
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For technical details on the methods of performing dilatation,
we would recommend referral to the UK guidelines on dilatation
in clinical practice.203

Endoscopic dilatation is safe in patients with eosinophilic
oesophagitis and can be performed using either balloon or
bougie dilators

GRADE of evidence: High.
Level of recommendation: Strong.
Level of agreement: 94%.
The indication for dilatation in EoE is the presence of a stricture and symptoms despite effective anti-inflammatory therapy
such as topical steroids.204 Pain is a common occurrence both
during and after the procedure and patients should be warned
about this.205 In the circumstances of a tight oesophageal stricture impairing swallowing and nutritional intake, dilatation
may be instituted before a medical anti-inflammatory therapy
has been commenced. Deep mucosal tears are fairly common
following dilatation (9%)206 and are associated with pain during
and after endoscopy.
The risks of perforation during endoscopy or dilatation of EoE
strictures are no higher than that seen in other benign conditions.
Among 671 dilatations in EoE, one perforation was reported but
there were frequent mucosal tears.207 Following the publication
of international guidelines59 and with improved understanding
of the approach to stricture dilatation,203 the frequency of
reported perforation is now very low at 0.38% in a meta-analysis
of 1820 adult and paediatric EoE dilatations,208 and no more
that is seen in other benign conditions of the oesophagus such as
peptic stricture, and lower than is seen in achalasia and malignancy.209 Dilatation is equally effective and safe in adults and
in children, with no differences in outcome between bougie or
through the scope balloon dilators.208–210 New techniques such
as bougie caps have also been used and found to be a technically
feasible and safe option.211

Clinical outcomes of patients with stricture are better if
therapeutic dilatation is combined with effective antiinflammatory therapy such as topical steroids

GRADE of evidence: Moderate.
Level of recommendation: Strong.
Level of agreement: 100%.
The quality of dysphagia improvement after dilatation therapy
is good and lasts up to 1 year.205 212 The degree and duration of
symptom improvement relies on the resolution of remodelling in
the oesophageal wall and this is best treated with topical steroids
in addition to dilatation.213 The use of dilatation may be the
primary treatment for EoE214 but in that circumstance effective
anti-inflammatory therapy should be commenced immediately
after the dilatation.
Use of systemic steroids in children was reported in 20 children with stricturing disease out of a retrospective cohort of
410 children in Europe. Eighteen had presented with dysphagia
or food bolus obstruction and 76% had worsened while on
PPI treatment. After systemic steroid treatment, at follow-up
endoscopy 95% showed resolution of the strictures and 67%
had normal eosinophils/hpf counts. While all patients improved
clinically, 75% (15/20) were reported as asymptomatic. Only
transient, minor side effects of systemic steroids, including
hyperphagia (10/20), weight gain (5/20), hyperactivity (2/20)
and acne (1/20) were reported. All patients continued with standard EoE treatments. Patients were followed-up for a mean of
66 months (IQR 24–77.5, range 9–249). Three patients, who
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had only partially responded to systemic steroids, underwent
oesophageal dilation.171
In paediatric patients with EoE, moderate-to-severe oesophageal strictures may respond safely and rapidly to short courses of
systemic steroids bridged to standard EoE treatments.
The GDG recommend use of anti-inflammatory medication
in combination with dilatation therapy for both children and
adults.

Eosinophilic oesophagitis is the most common cause of
spontaneous perforation of the oesophagus, and this can
occur at any age from children to adults

GRADE of evidence: High.
Level of recommendation: Not applicable.
Level of agreement: 100%.
EoE is now the most common cause of spontaneous perforation of the oesophagus, and this can occur at any age from children to adults.13 27 36 215 In a meta-analysis of EoE presentation,46
the authors identified 76 adults with perforated oesophagus. In a
paediatric study,215 five children in France were identified with a
perforated oesophagus with EoE, which when added to the four
case reports of children with perforation and the meta-analysis
previously46 give a total of 85 published cases.
Perforation is usually spontaneous and when it occurs after
instrumentation it is more commonly associated with the use
of rigid endoscopic procedures36 (2 of 10 rigid endoscopies
compared with 0 of 241 with flexible endoscopy), or the push
technique of bolus obstruction (five patients).46 The remainder
of perforations were spontaneous. It is important to understand the differences between an EoE perforation from one
due to Boerhaave’s syndrome because their treatment and their
outcome differ significantly.216 Boerhaave’s syndrome is a large
full thickness tear in lower third of the distal oesophagus with
massive contamination of right thorax, which often requires
surgical intervention, and has a high mortality at >50%. In EoE,
perforation usually occurs at the time of a food bolus obstruction.36 217 218 This is usually multiple and generally small, partial
tears or dissection of tissue planes,46 219 with limited extravasation, mostly air and liquid and not associated with a large
amount of food products in the mediastinum or in the thoracic
cavity. Surgery is required in a minority (30%) and mortality
is not reported.46 Most resolve with conservative treatment of
placement of a nasogastric tube, intravenous fluids and prophylactic antibiotics.

In case of an eosinophilic oesophagitis perforation, a CT
contrast study should be performed to assess the degree of
extravasation

GRADE of evidence: Low.
Level of recommendation: Strong.
Level of agreement: 89%.
A CT contrast study should be performed to assess the degree
of extravasation, which is usually limited to within 2–3 cms of
the lumen and if there is limited extravasation, the perforation
should be managed conservatively. Longer tears may require
endoscopic or surgical intervention.59 220

In case of a perforation in eosinophilic oesophagitis,
if there is limited extravasation, the patient should be
managed conservatively, with multidisciplinary input from
gastroenterology, surgery and radiology specialists
GRADE of evidence: Moderate.
Level of recommendation: Strong.

Dhar A, et al. Gut 2022;71:1459–1487. doi:10.1136/gutjnl-2022-327326

Level of agreement: 100%.
An EoE perforation should be managed by a multidisciplinary
team including a gastrointestinal surgeon, gastroenterologist,
radiologist and dietitian. Since previously released guidelines59
the involvement of multiple disciplines in the management of
EoE perforation has become standardised.217 Decision-making
by multiple disciplines is important221 222 because of the implications of radiology interpretation, the possible need for repeated
endoscopic drainage, the decisions on nutrition and the timing
of other more invasive interventions such as stents, thoracic
cavity drainage or surgical intervention to the oesophagus.223
Prior to multidisciplinary team management, outcomes of EoE
perforation were relatively poor. The evolution of new options
in the management of a perforated oesophagus has identified the
need for careful decision-making in the early stages based on the
extent of extra luminal and thoracic cavity involvement.224
Where there is a limited (<3 cms) cavity or extravasation, the
cavity should be drained by an endoscopically placed drain, with
or without suction.223 225
Endoscopic vacuum therapy may be indicated in this situation,
as good results are obtained in anastomotic leaks and perforations in children but no specific data are available on perforations in EoE.
It is recognised that endoscopic assessment and intervention
play a major role in the early phases of managing spontaneous
perforation of the oesophagus.226
Any cavities should be drained via nasal tube and reassessed
daily in the initial stages. The use of stents is indicated when the
tears are slow to heal, or there is a significant extramural cavity,
adequately drained.46 227 228
The GDG recommends that the management of extensive
leaks should be individualised and discussed in a multidisciplinary team. Stents and drains require expertise and experience
in handling this complex circumstance.

The psychological impact of dietary therapy should be
appreciated and discussed with patients with eosinophilic
oesophagitis and their carers

GRADE of evidence: Low.
Level of recommendation: Strong.
Level of agreement: 95%.
The psychological impact of dietary therapy is significant229
and should be understood and discussed with patients with
EoE and their carers because social exclusion is common in this
setting, due to both the physical difficulties of eating in public
and the restriction on dietary content in an exclusion diet.
This may be compounded by the observation that psychiatric
morbidities and psychiatric medication use are more common in
patients with EoE, particularly older women.230
Using a validated EoE tool for children and parents, quality
of life scores were worse for those children treated with dietary
restrictions than for those with no restrictions (patient self-
report: 61.6 vs 74.3 (p<0.01); parent proxy-report: 65.5 vs
74.7 (p<0.01])231 confirming the psychological burden that
exclusion diets may have on some patients.

Anxiety and depression in eosinophilic oesophagitis affects
patients due to persistent symptoms and social restrictions
and is alleviated by effective therapy
GRADE of evidence: Low.
Level of recommendation: Strong.
Level of agreement: 100%.
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Anxiety and depression in EoE affects patients due to
persistent symptoms, social restrictions and this is alleviated by
effective therapy.232
Higher mental health support needs has been reported in children with EoE.233 Contributing factors were identified as significant dietary restrictions, repeat endoscopies and percutaneous
endoscopic gastrostomy (PEG) feeding. Sixty-nine per cent of
the children reported social difficulties, 41% anxiety, 33% sleep
difficulty, 28% depression, 26% school problems and anxiety
and depression were reported to increase with age.129

If Proton pump inhibitor therapy causes unwanted side
effects (diarrhoea, gastrointestinal infections or magnesium
deficiency), then consider switching to alternative treatments
such as diet or topical steroid

GRADE of evidence: Moderate.
Level of recommendation: Strong.
Level of agreement: 94%.
The literature on PPI side effects is extensive and often
describes associations without proof of casual association.234 For
that reason we recommend switching away from PPI therapy
only if the side effects are clearly caused by the PPI. This is relatively certain in cases of diarrhoea as this resolves within days
of stopping the PPI. In cases of gastrointestinal infections such
as Campylobacter jejuni a course of anti-microbial therapy may
be necessary as well as stopping the PPI. In cases of magnesium
deficiency the relationship may be multifactorial and involve, for
example, diuretic medication as well as PPI and individualised
decision-making is needed.

Candida infection may occur in a small proportion of
patients with eosinophilic oesophagitis treated with topical
corticosteroids and should be managed by topical antifungals
while continuing topical steroids

GRADE of evidence: Moderate.
Level of recommendation: Strong.
Level of agreement: 89%.
Histologically confirmed symptomatic oropharyngeal or
oesophageal candidiasis was seen in 5 patients out of 136
(3.6%) treated with 0.5–1.0 mg two times per day orodispersible budesonide tablets for over a year (induction 12 weeks +
maintenance therapy 48 weeks). The infection resolved with oral
nystatin suspension in all cases and did not require stopping the
oral topical steroid therapy.167 Data on topical steroids in children (swallowed inhaled or viscous) are currently limited, and
results of prospective trials are still pending.

Systemic side effects of topical steroids have not been
documented during the long- term treatment of patients
with eosinophilic oesophagitis; continued monitoring of bone
mineral density and adrenal suppression is recommended in
children and adolescents

GRADE of evidence: High.
Level of recommendation: Strong.
Level of agreement: 94%.
In a follow-
up study of patients with EoE treated with
budesonide orodispersible tablets for more than 1 year the mean
serum cortisol levels were similar (1 mg or 0.5 mg two times per
day 12.1 and 11.3 ug/dL) to those on placebo (10.1 ug/dL).167 In
that study a decrease in morning cortisol below the lower limit
of normal (6.2 ug/dL) was observed in four patients (3%) but this
had no clinical effects. Until further data are available for children and adolescents, the GDG recommends that monitoring
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of adrenal gland suppression and, for long-term higher dosage,
bone mineral density for these younger patients on long-term
topical steroid therapy is considered, especially in children also
receiving topical steroids for other conditions such as asthma
who are exposed to a cumulative effect.

FUTURE RESEARCH

The future direction of research in EoE requires a knowledge of
the gaps in understanding and not necessarily in areas where we
already have much knowledge. Hence the literature that might
support the future direction of research may be lacking.

Research is needed into the cause and progression of
eosinophilic oesophagitis, the course of the disease and into
disease prevention

First, there is more to learn about the disease itself, the risk
factors for acquiring the condition and the underlying cause
or causes. Theories that include early life events (birth mode,
formula feeding, exposure to antibiotics and to PPI medication),
and food antigen reactions, and genetic susceptibility are very
popular but they do not explain why the condition started to
be reported only in the 1980s, nor do they explain the huge
rise in the incidence of the condition since then. Understanding
the geographical and racial variations might provide some clues
but the root cause analysis is currently very incomplete.235
The discovery of anoctamin-1 as a key driver of oesophageal
epithelial proliferation in EoE236 needs confirmation in humans
and translation into an effective drug target. The study of the
biology of progression from the EoE inflammatory phenotype
to a fibrotic one has begun to yield results but none ready for
clinical application.237–239
Currently there is no knowledge that would help prevent or
avoid EoE. Given its increasing frequency, and the increasing
burden both in quality of life and in economic terms there is a
great need to develop prevention strategies.

Research is needed into non-endoscopic sampling techniques
for disease diagnosis and follow-up of eosinophilic
oesophagitis

The major limitation in diagnosing EoE is the need for endoscopy and biopsy. There are also limitations in random biopsy
sampling, due to the patchy nature of the disease, although
advances in endoscopic imaging may potentially overcome this.
Methods of detection that avoid the need for endoscopy and
biopsy include string tests, the Cytosponge and other novel technologies. These are in the early stages of development and are
not fully characterised and calibrated in relation to the normal
range.
It is very unlikely that a blood test will be an accurate diagnostic marker of EoE because of the pathophysiology of the
condition as an IgG4 local mucosal immune reactivity. Research
is concentrating on alternative ways to assess the cells in the
lining of the oesophagus. This issue has been a critical problem
during the COVID-19 pandemic which has brought into focus
the potential value of the non-endoscopic methods of the Cytosponge and string tests.114 However, not enough research has
been published on their use for them to be recommended in a
current guideline. The GDG also recognise that other means
of assessment of patients with EoE are being evaluated such as
the use of transnasal endoscopy which may be advantageous
in reducing patient discomfort where multiple attendances are
anticipated to take biopsies and assess for histological remission
(such as in food elimination diet).
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Table 2

Research needs in eosinophilic oesophagitis

Area

Research need

Example

Natural history

Better understanding of onset of disease and natural history of EoE in both treated and
untreated individuals

Long-term follow-up data in treated patients

Cause of EoE

Understand better the pathophysiological mechanisms underlying cause of disease

Better understanding of genetic predisposition and disease
triggers

Clinical presentation

Validated symptom questionnaires for disease monitoring

Use of EEsAI and HRQoL

Diagnosis

Clearer definition of histological disease diagnosis

Assess value of mast cell activity, fibroblast activity and density
of submucosal fibrosis

 

Less invasive methods of disease detection

Cytosponge or string test, transnasal endoscopy

 

Potential of systemic biomarkers of disease

Blood messenger RNA levels of CD101 and CD274 expressing
eosinophils

 

Assessment of the timing and value of stopping a PPI before a diagnostic biopsy

Current advice on 3 weeks gap needs further study

 

The relevance of allergy testing in EoE

Value of testing for treatment of symptoms in other organs

Management

Comparisons of therapeutic strategies and which one to use as first line options

Using standardised symptom questionnaires to distinguish
optimum initial therapy

 

Role of novel biologics in the management algorithm

Use of drugs such as dupilimab, benralizumab and cendakimab
in both steroid naïve and steroid unresponsive patients

Prevention of EoE

Long-term outcomes of each therapeutic option with comparison of efficacy and side
effects

Follow-up data of patients on therapy

Prognosis

The value of achieving deep remission versus remission and threshold levels of their
definition

Value of suppressing eosinophil count <5 eosinophils/0.3 mm2
compared with <15 eosinophils/0.3 mm2

EEsAI, Eosinophilic Esophagitis symptom Assessment Index; EoE, eosinophilic oesophagitis; HRQoL, health-related quality of life; PPI, proton pump inhibitor.

Research is needed into quantifying symptom severity in a
standard way that helps to guide therapy and record disease
response

A symptom severity questionnaire needs to be developed that
will facilitate structured semi-quantitative comparison of symptoms before and after therapy. Existing questionnaires have only
been taken up in research practice or drug therapy trials.240
Paediatric validated questionnaires have been developed to
measure health-related quality of life7 in EoE, which have been
used in children and parents by proxy. These can be obtained in
different languages and for different cultures.
A clear decision tool to aid initial therapy is needed. This may
be in the form of a patient’s symptom severity questionnaire, on
its own or combined with other observations such as the severity
of endoscopic appearance or the presence of fibrosis.117 Discrimination of the suitability of the different treatment options to the
individual patient would be greatly aided by such a tool. While
there have been early examples of this,231 241 242 more research
is needed.

Research is needed into patient education and shared
decision-making in eosinophilic oesophagitis between
patients and their doctors

It is of paramount importance to develop balanced patient
information so that decision-
making on therapy is based on
a full understanding of the implications of each approach—
diet and drug types to patients’ symptoms and quality of life.
Currently much of the information patients glean is from uncontrolled internet sources and can be heavily biased based on the
limited experience of the authors. Patient organisations have
an important role to provide accessible patient information on
EoE and its management. Medical organisations should work
with patient support organisations such as the Eos Network in
developing patient educational material (EosNetwork.org). Also
the combination of medical and patient input into the direction
of research, such as that of Consortium of Eosinophilic Gastrointestinal disease Researchers (CEGIR),243 is a clear example
of good practice in research. Due to the availability of global
Dhar A, et al. Gut 2022;71:1459–1487. doi:10.1136/gutjnl-2022-327326

internet connectivity, there is value in ensuring that these organisations have a global perspective.
In our current circumstances a health economic assessment
of different strategies of therapy for EoE is essential for good
decision-making and use of heath resources. National Institute
for Health and Care Excellence (NICE) has recently published
guidance on drug therapy of EoE which has established the value
of using dedicated topical steroid therapy. This currently only
addresses induction therapy, but hopefully will in the near future
examine maintenance therapy. There is no comparative study of
the cost effectiveness of dietary, and other drug strategies relative to the use of dedicated topical steroids.

Research is needed to compare available drug therapies,
including new biological drugs and/or diets in randomised
clinical trials

New drug developments such as the introduction of the biological agents need to be assessed, both in terms of effectiveness
and cost-
effectiveness. Some circumstances, such as multiple
atopic conditions coinciding may favour their use especially if
the symptoms are severe. There may be age cohorts that benefit
more than others, such as young or adolescent patients where
aggressive therapies may make a bigger difference to long-term
quality of life, and where the lack of needing concordance with
a daily tablet regime could give greater reliability with disease
response.
The issues of concordance and long-term viability of dietary
regimes needs support and research to ensure that not all patients
end up requiring a drug therapy if an alternative effective diet
can be identified and maintained.244
Work on the role of biological therapy and novel targets in
EoE is underway, although at an early stage currently. In addition to phase 3 trials for dupilumab, NCT03633617 (adults)
and NCT04394351 (paediatrics), cendakimab NCT04753697,
and benralizumab (adults) NCT04543409180 245–247 which are
underway. There are also novel drugs and drug targets such
as losartan, kallikrein and Siglec-8.248 It is important that the
medical community are able to work with the pharmaceutical
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industry to ensure that these trials are performed and completed
to a high standard so that the scientific outcomes add to our
knowledge of EoE disease management. With better understanding of the pathophysiology of the disease, we may also be
able to identify phenotypes for more personalised treatment.
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Research is needed to understand the application of clinical
guidelines in eosinophilic oesophagitis

Patient consent for publication Not applicable.

Funding The authors have not declared a specific grant for this research from any
funding agency in the public, commercial or not-for-profit sectors.
Competing interests See Supplementary Table 1.
Ethics approval Not applicable.
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