
  e51Dhar A, et al. Frontline Gastroenterology 2022;13:e51–e56. doi:10.1136/flgastro-2022-102118

Review

Eosinophilic oesophagitis: improving 
diagnosis and therapy – reducing 
the burden of repeated endoscopy

Anjan Dhar    ,1 Hasan Haboubi,2 Marcus Auth    ,3 
Stephen Attwood    4

Oesophagus and stomach

To cite: Dhar A, Haboubi H, 
Auth M, et al. Frontline 
Gastroenterology 
2022;13:e51–e56.

1Gastroenterology, County 
Durham & Darlington NHS 
Foundation Trust & Teesside 
University, Bishop Auckland, UK
2Gastroenterology, Cardiff and 
Vale NHS Trust, Cardiff, UK
3Paediatric Gastroenterology, 
Hepatology and Nutrition, Alder 
Hey Children’s NHS Foundation 
Trust & Liverpool University, 
Liverpool, UK
4Health Services Research, 
Durham University, Morpeth, UK

Correspondence to
Professor Anjan Dhar, 
Gastroenterology, County 
Durham & Darlington NHS 
Foundation Trust, Bishop 
Auckland, Durham, UK;  adhar@ 
nhs. net

Received 21 March 2022
Accepted 17 May 2022
Published Online First 
2 June 2022

© Author(s) (or their employer(s)) 
2022. No commercial re- use. See 
rights and permissions. Published 
by BMJ.

ABSTRACT
Eosinophilic oesophagitis is now being 
diagnosed more often, although there continues 
to be a significant delay in the recognition 
of the condition in primary care, and among 
patients presenting with food bolus obstruction 
to other specialities like Ears, Nose and Throat 
and Accident & Emergency. The diagnosis 
requires endoscopy and biopsy, with six biopsies 
taken from at least two different areas of the 
oesophagus. The diagnostic threshold is > 15 
eosinophils/high power field or 0.3 mm2. Dietary 
management although effective is often difficult 
to carry out due to poor adherence by patients 
and the need for a specialist dietitian and 
repeated biopsies. Orodispersible budesonide 
is very effective for inducing remission and 
maintaining it long term, with fewer biopsies. 
Newer targeted biological agents are promising 
in the treatment of patients who have not 
responded to conventional treatments. Dilatation 
of strictures in this condition is safe.

INTRODUCTION
Eosinophilic oesophagitis (EoE) continues 
to be a challenging condition to diagnose 
in clinical practice and global epidemio-
logical data indicate a significant delay in 
diagnosis ranging from 1.5 years to 8 years 
in both adults and children. The clinical 
presentation in children can be relatively 
non- specific with a wide range of symp-
toms while dysphagia and food bolus 
obstruction continue to be the predom-
inant symptoms in adults. The diagnosis 
of EoE requires endoscopy and oesoph-
ageal biopsies and the diagnostic criteria 
are changing with the advent of digital 
pathology and the criteria for response 
and remission have also been defined in 
the last few years. This mini review aims 

to elucidate how to improve the diagnosis 
and treatment of this condition, and to 
prevent long- term fibrotic damage to the 
oesophagus resulting in strictures.

CLINICAL EPIDEMIOLOGY AND 
PRESENTATION
EoE was first described in 19891 but has 
been steadily increasing in incidence over 
recent decades. This increase in incidence 
over the last few decades has been irre-
spective of an increased awareness of the 
condition and endoscopic biopsy proto-
cols—its prevalence ranges from 30 to 
70/100 000.2

EoE is an allergic disease, likely related 
to allergen exposure both through the 
air and food. It is at least three times 
more common in males than females, 
in younger patients, and in those with a 
history of atopy.3

In adults and teenagers, the hallmark 
symptom is that of dysphagia,4 and in the 
acute situation, of food bolus obstruction, 
but in those with more chronic symptoms, 
diet and lifestyle may have been accom-
modated to tolerate these symptoms. 

Key messages

 ⇒ The diagnosis of eosinophilic oesophagitis 
is based on histology with >15 
eosinophilis/high power field or 0.3 mm2.

 ⇒ Dietary restriction treatment is effective 
but difficult to implement due to poor 
adherence.

 ⇒ Orodispersible budesonide is effective 
treatment for induction of remission and 
maintenance of response.

 ⇒ Delayed diagnosis and treatment is likely 
to cause fibrostenotic disease.

 ⇒ Dilatation is safe and effective for 
stricturing disease.
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Adult patients with classical gastro- oesophageal reflux 
disease (GORD) symptoms are unlikely to have a 
diagnosis of EoE, but the conditions can coexist.5 In 
children, symptoms are less specific and vary with 
age, including feeding difficulties even with failure to 
thrive, vomiting, abdominal pain, gastro- oesophageal 
reflux, chest pain, dysphagia and food impaction.6

NATURAL HISTORY OF DISEASE
Untreated EoE is associated with stricture formation, 
food bolus obstruction and need for emergency endos-
copy.7 Furthermore, there are associated psychological 
implications to untreated disease and its effects on the 
ability of patients to eat, socialise and live without 
fear of food bolus obstruction. At least 25% of adult 
patients and 40% of children with EoE have symptoms 
of anxiety or depression.8 9

DIAGNOSIS
Endoscopy
The diagnosis of EoE is made by endoscopy and 
oesophageal biopsy. Endoscopy should be performed 
to obtain histology from any patient in whom the clini-
cian is suspicious of a diagnosis of EoE, with appro-
priate symptoms even in the absence of any endo-
scopic features of EoE. A normal endoscopy does not 
preclude the diagnosis of EoE, in the absence of biop-
sies.

Endoscopic features suggestive of disease include the 
presence of oedema (loss of vascular markings), rings 
(trachealisation), exudates (white plaques), furrows 
(vertical lines) and stricture (narrow calibre oesoph-
agus).10 This is called the EREFS Score (Edema, Rings, 
Exudates, Furrows and Stricture, with each category 
having a score of 0, 1 or 2). Adults and children 
with clinical symptoms consistent with EoE such as 
dysphagia or food bolus obstruction should prompt 
endoscopists to take several biopsies from the oesoph-
agus, even if it looks macroscopically normal; in one 
study, up to 8% of children with EoE had a normal 
appearing oesophageal mucosa.6

A Schatzki ring is also associated with EoE in almost 
20% of cases, even in the absence of endoscopic signs 
of EoE.11

Biopsies should be obtained from any patient with 
dysphagia in whom no other explanation for their 
symptoms is found at endoscopy. In adults with 
reflux symptoms refractory to proton pump inhibitor 
(PPI) therapy, the yield of a positive diagnosis of EoE 
through routine biopsy is much lower and hence not 
indicated.5 In children, any child with chronic reflux 
symptoms not resolving on PPI should undergo endos-
copy with multiple biopsies, especially if comorbidities 
may disguise clinical symptoms, for example, develop-
mental or communication problems.

PPIs can inhibit eosinophil migration and reduce 
eosinophil counts, thus masking the diagnosis, and 

as such, it is usually recommended to withdraw PPI 
therapy for 3 weeks prior to endoscopy.12

Given the patchy nature of the disease,13 biopsy 
protocols have been proposed to increase the chance of 
histological confirmation. Eosinophil counts are typi-
cally higher in the stomach than the tubular oesoph-
agus, and as such biopsies should be obtained from 
squamous mucosa within the tubular oesophagus away 
from the gastro- oesophageal junction. Thus, multiple 
biopsies from different sites in the oesophagus are 
considered optimal, with at least 6 biopsies offering a 
>97% chance of making a positive diagnosis.14

Histology
The definitive diagnosis of EoE is made by an elevated 
eosinophil count on oesophageal biopsy. This has typi-
cally been proposed as >15 eosinophils per high- power 
field.4 However, this threshold was based on conven-
tional optical microscopy, and has not accounted for 
differences between conventional optical microscopes, 
with a potential for variation between institutions.13 
An improvement to this threshold based on digital 
microscopy, with a eosinophil count of >60 eosino-
phils/mm2 was recently suggested as part of an Inter-
national consensus statement.15 However, given the 
patchy nature of the disease, it has been proposed that 
counting eosinophil rich areas within a smaller field 
(0.3 mm2, which equates to a conventional optical high 
power field) may be more optimal. Therefore, a count 
of 15 eosinophils/0.3 mm2 (equivalent to 50 eosino-
phils/mm2) would provide a greater chance of a posi-
tive diagnosis.13

MANAGEMENT
Diet
Dietary management of EoE involves the restriction of 
several foods that have been shown to be associated 
with oesophageal inflammation—these include gluten, 
milk, nuts, soya, fish and eggs. A desirable advantage of 
dietary therapy is that it has the potential to avoid drug 
use. However, there are considerable disadvantages 
and includes the fact that most patients with EoE have 
multiple food triggers and attempting to find which 
these are involves multiple endoscopies (average of 
seven endoscopies before a stable diet is established). 
The traditional approach to diet has been to eliminate 
many foods (six typically and these include wheat, 
milk, rice, legumes, eggs and seafood) but even this list 
is not comprehensive and only 70% of patients have 
successful induction of remission on these.16 Dietary 
restriction also involves reintroduction of foods, and 
obtaining oesophageal biopsies, which can be difficult 
both for the clinician and the patient, and very expen-
sive. A further difficulty is that if more than two foods 
have to be excluded the compliance to such a diet is 
very poor in clinical practice. Even in clinical trials with 
enthusiastic specialist dietetic support, most patients 
(>60%) were unable to sustain their exclusion diet for 
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more than a year (only 24/67 in one long- term elim-
ination diet study in adults),17 and the psychological 
impact of such diets can be worse than the symptoms 
of the disease.18 Currently most centres supporting 
dietary therapy advocate a step up dietary exclusion 
starting with two foods, viz. milk and wheat and esca-
lating to four and six- food elimination if no response is 
achieved with each step. These are the most common 
triggers of eosinophilic inflammation and up to 40% 
of patients may respond with clearance of inflamma-
tion and symptom improvement on dietary restric-
tion. However, not all patients are compliant with a 
dietary approach and specialist dietitian involvement 
is usually required to avoid nutritional deficiencies 
(especially calcium and magnesium). Similar to drug 
therapies, the cessation of a successful diet is followed 
within a few months by return of symptomatic disease 
(figure 1).

In children, the decision for an elimination diet 
involves parental choices and concerns, and is more 
likely to be selected for younger children, with the 
parental wish to treat an underlying cause and to avoid 
potentially longer- term medication and fear of poten-
tial side effects. Moreover, about 50% of children 
have additional atopies, and a significant proportion 
are already on an elimination diet for IgE- mediated 
food allergies which however are considered to be 
unrelated to the development of EoE.6 While histor-
ically the concept had been to start with a six food 
elimination diet for faster symptom control which 
yielded remission rates of in 67%–70%, it is increas-
ingly recognised that a step up approach with two 
food elimination diet (milk plus wheat or milk plus 
egg) accomplished also good remission rates of about 
45%, is better tolerated, and can either be followed up 
by a step up approach (adding to the elimination either 
wheat or egg plus soya) or used as an acceptable main-
tenance therapy.6 16 19 However the review, advice and 
regular assessment of a paediatric dietitian is essential 
to prevent nutritional deficiencies.

Follow- up after therapy might in the future be more 
economical and more patient friendly if it could be 
done by a minimally invasive technique, such as the 
Cytosponge (Medtronic, USA). This device has been 
tested in screening dysphagia patients for EoE and has 
shown a 85% sensitivity and 75% specificity when 
compared with the gold standard of endoscopy and 
biopsy.20 However, more work needs to be done on 
this, so that the potential advantages of this non- 
invasive approach can be realised in routine practice.

Drugs
Proton pump inhibitors
The history of drug therapy for EoE had been fraught 
with unsuccessful outcomes where a range of 20%–60% 
of patients had therapeutic responses. Until recently no 
therapy was able to maintain successful therapy over a 
year in >50%.21 PPIs were found, rather by accident 
than design, to have a partial response in 70% but only a 
complete symptom response and histological response 
in 25%–40% and maintaining this for >1 year22 was 
only possible in 50% of those who initially responded, 
that is, 12%–20% of all patients. The mechanism of 
action of PPI response in EoE is a partial inhibition 
of the cytokine Eotaxin- 3 which attracts eosinophils 
to the oesophagus, but they have no direct action on 
mast cells, fibroblasts or other cytokine mediators 
of the chronic inflammatory response in EoE. They 
may also improve epithelial barrier function through 
desmoglein. The effect of PPI in a European cohort of 
children was less convincing, reaching remission rates 
of only 25% as primary treatment.6

The role of steroids
For the past 10–15 years treatment of EoE has relied 
on the use of adapted products of topical steroid 
therapy for bronchial asthma. Swallowed sprays from 
inhalers, and the use of home- made mixtures of budes-
onide in syrups have had some degree of efficacy but 
complicated by misunderstanding among patients and 
care providers about their use, resulting in no stand-
ardisation of dose or delivery, as well as the majority 
of the drug not staying in the oesophagus with variable 
results. Systemic steroids are not indicated in EoE which 
is a chronic organ specific disease and the systemic use 
of steroids is complicated by potential serious systemic 
side effects, and by a lack of delivery of a high dose 
concentration to the oesophageal mucosa.

However, in the last few years, a specific formula-
tion of topical steroid for oesophageal coating with 
budesonide has been available (Budesonide orodispers-
ible tablets, Jorveza) and approved by Medicines and 
Healthcare products Regulatory Agency (MHRA) and 
National Institute for Health and Care Excellence in 
the UK; it has become the recommended therapy for 
induction of remission and maintenance of response 
in EoE.23 Topical budesonide is also safe and free of 
systemic steroid side effects because it is almost 90% 

Figure 1 Dietary management algorithm. FED, food elimination diet.
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metabolised in the liver during first pass after absorp-
tion from the gastrointestinal (GI) tract.

Budesonide orodispersible treatment (BOT) has been 
shown to be effective at 12 weeks during an induc-
tion of remission trial involving a course of 1 mg two 
times per day, with complete resolution of eosinophils 
in >90% of patients and in all parts of the oesoph-
agus, and complete symptom remission in 85%.23 In 
the placebo- controlled trials, complete remission was 
seen in 84%, and a placebo symptom response seen 
in 12.5%.22 The quality of swallow improvement is 
dramatic for patients who are able to re- socialise and 
eat free of restrictions both in the type of food they 
eat and the company they can keep while eating, as 
reflected in the quality of life assessment in this study.

The side effects of orodispersible budesonide treat-
ment are minimal, with oral thrush (candidiasis) being 
a symptomatic problem in 5% but easily treated with 
nystatin suspension for 10 days, without stopping the 
budesonide therapy.23 The medication is an efferves-
cent tablet held on the tongue for up to 2 min while it 
dissolves in saliva, without taking any fluids. It is really 
important that the treatment is taken without washing 
it off the wall of the oesophagus where it will have 
its action. In contrast to taking asthma therapies, it is 
essential not to wash out the mouth after taking it, as 
even if the wash is spat out it will still remove much 
of the dissolved therapy from the saliva. We advise 
not eating or drinking for as long as possible in order 
to maximise therapeutic effect. The information for 
patients states that eating can occur after 30 min, but 
for optimal effect taking it last thing at night before 
going to bed, and after teeth brushing allows uninter-
rupted therapeutic application to the oesophagus for 
up to 8 hours. The second dose can be taken after meal 
such as the midday lunch, in a similar fashion.

For children, the preferred topical steroid is 
budesonide because the application of inhaled swal-
lowed fluticasone is considered more difficult to 
implement practically and efficiently.6 While a licensed 
form of topical budesonide has been successfully 
introduced for induction and maintenance in Italy,24 
another preparation is currently been evaluated in a 
placebo- controlled, randomised double blinded trial 
in several European countries including the UK.25 The 
effect of oral viscous budesonide formulations has 
been shown to accomplish remission rates of more 
than 70% in different carrier substances (in the UK 
comprising Splenda, Linctus, Ora- Blend, Honey and 
others according to local protocols).19 The dosage of 
1 mg is used for children less than 150 cm or up to 11 
years, or 2 mg for children from 12 years or greater 
150 cm.26

Studies subsequent to the pivotal trial on this therapy 
have all replicated the outcomes,27 showing that the 
therapy is equally effective in clinical practice and not 
just in a carefully controlled randomised clinical trial. 
EoE patients seen in routine practice are a mixture of 

those with daily severe symptoms and those who have 
intermittent and mild symptoms. The randomised clin-
ical trial of BOT was performed in patients who had 
severe symptoms and who had already failed a trial of 
PPI therapy. It is likely that the rate of success would be 
higher in a trial of all comers rather than those who fail 
a PPI trial. Given the fact that the long- term remission 
on maintenance with PPI is only 12%–20% of the total 
patients with EoE, there is every expectation that the 
wider use of BOT will show a >65% efficacy of main-
tenance (histological and symptom normalisation) for 
all patients with EoE. This would dramatically improve 
the quality of life for all patients with EOE who have 
more than mild or occasional symptoms28 (figure 2).

Current research on monoclonal antibodies 
using targeted anti- interleukin 4 receptor inhibitor 
(dupilumab) and anti- interleukin 5 receptor inhib-
itor (benralizumab) may introduce specific drugs 
targeted at cytokine blockade and other aspects of 
the Th2 inflammatory pathways in EoE. Dupilumab 
has recently received Food and Drug Administration 
(FDA) approval in the USA for use in EoE.

Dilatation
The indication for dilatation is stricture or for failure 
of symptoms to respond following BOT in a non- 
compliant oesophagus.29 It is important to understand 
that severe dysphagia can persist even when a stricture 
is not visible, because the lack of distensibility of the 
oesophageal wall can cause complete bolus obstruction 
even if the lumen looks open at endoscopy. A 12 mm 
bolus will get completely stuck in an oesophagus that 
is 11 mm diameter on endoscopy.

The frequency of a patient needing a dilatation 
therapy has greatly reduced since the introduction of 
effective topical steroid therapy. But if a patient has 
had chronic or severe symptoms it is important that 
they are offered a dilatation before deciding a therapy 
is unsuccessful. The fibrosis seen in chronic disease may 
take a lot longer than 3 months to resolve, and offering 
a dilatation but continuing the budesonide orodispers-
ible tablets to maintain control of the inflammation will 
reduce recurrence of fibrosis. The whole oesophagus 
should be stretched not just a perceived narrowing and 
the lumen should optimally be brought to a size that 
is consistent with the patients size and behaviour—up 
to 18 mm diameter for younger patients who are likely 
to eat a steak, or perhaps 15 mm or less for an elderly 
patient who may be of slight build and likley to eat 
softer foods.29

Follow-up
It is well recognised that there is poor correlation 
between symptoms in patients with EoE and histo-
logical status.30 As such, it is generally considered 
best to treat to a histological remission (<15 eosin-
ophils/high power field or 0.3 mm2) rather than 
symptom improvement alone, as patients with partial 
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improvement in eosinophil count may report a higher 
response rate than their histology would suggest, and 
hence may lead to under treatment with the potential 
risk of subsequent stricture formation.

Data from dietary,31 PPI21 and orodispersible steroid 
treatments23 would suggest the optimal time for endo-
scopic re- assessment and biopsy would be within the 
8–12 weeks range. In those in a histological remis-
sion, lower- dose maintenance therapy can be consid-
ered, and in those who have not achieved sufficient 
suppression of their eosinophil count to <15 eosin-
ophils/0.3 mm2, alternative treatment options can be 
reviewed.

By using a therapy such as budesonide orodisperible 
tablets, that is effective in the majority (85%) of 
patients, the number of repeat endoscopies needed to 
find an effective therapy will be greatly reduced. In 
the current climate of difficult access to endoscopy a 
strategy that limits follow endoscopy to just one occa-
sion is preferable to one that takes up to seven scopes 
(as with the six food elimination diet) depending on 
the type of elimination diet used and if a step up or top 
down approach has been chosen and implemented .

Summary and key points
1. The diagnostic criteria for EoE is a peak eosinophil count 

of >15 eosinophils/high power field or 0.3 mm2 in mul-
tiple oesophageal biopsies taken from different areas of 
the oesophagus.

2. Oesophageal biopsies must be taken even if the endo-
scopic appearance of the oesophagus is normal in a pa-

tient with a history of dysphagia or food bolus obstruc-
tion.

3. PPIs should be withdrawn for at least 3 weeks prior to 
endoscopy in any patient suspected to have this condi-
tion.

4. Dietary restriction with 2, 4 or 6- foods is effective in 
treatment but with low adherence rates and the need for 
a specialist dietitian overview and repeated biopsies.

5. Orodispersible treatment with budesonide is very effec-
tive in induction of remission and maintenance of remis-
sion over a 12- month period.

6. Confirmation of histological remission after treatment, 
with eosinophil count of <15/hpf is associated with bet-
ter long term outcomes and lower fibrostenotic compli-
cations in EoE.

7. Newer targeted biological agents are promising to treat 
patients who lose response or do not respond to orodis-
persible steroids.
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Figure 2 Management algorithm for eosinophilic oesophagitis (EOE). BOT, budesonide orodispersible treatment.
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