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Topics that will be addressed

 The different histological features of eosinophilic 

oesophagitis and their application in the diagnostic 

setting

 Pros and cons of scoring systems and potential for future 

developments in the field



Underwood et al. Ann Allergy Asthma Immunol 2023

Ogulur et al. Cell Mol Immunol 2025
Dellon et al. Am J Gastroenterol 2025

 EoE is an adaptive allergen-induced immune T-cell-

mediated type-2 inflammatory disease characterized 

by prominent eosinophilic infiltration, epithelial 

barrier defects, and tissue remodeling/fibrosis leading 

to progressive oesophageal dysfunction.

 Dysregulated epithelial and immune cell responses are 

central to disease pathogenesis and generate a feed-

forward cycle leading to (self-sustained) chronic 

inflammation. 

 IL-4, IL-5 and IL13 represent the major drivers of the 

inflammatory process, in which Eotaxin-3 (encoded by 

the CCL26 gene, released from eosinophils and 

epithelial cells) is centrally involved in eosinophil 

recruitment and activation/degranulation.



Lucendo et al. UEG Journal 2017; Dellon & Hirano. Gastroenterology 2018

 The diagnosis of eosinophilic oesophagitis 

is based on the following three 

requirements

 Symptoms of oesophageal dysfunction

 Histological proof of oesophageal 

eosinophilia

 Exclusion of other diseases that may be 

associated with oesophageal eosinophilia 

(in particular GERD)

 Histology

 Peak eosinophil count >15/HPF (>60/mm2)

 Additional features: degranulation 

(“eosinophilic dust”), surface layering 

(plus/minus exudate), aggregates (5-10 

EOS) and abscesses (>10 EOS), basal layer 

hyperplasia, dilatation of intercellular 

spaces (“spongiosis”), eosinophils within 

(fibrotic) stroma

Inflammatory 

phenotype → 

fibrostenotic 
phenotype



Dellon & Hirano. Gastroenterology 2018; Cheng et al. Am J Physiol Gastrointest Liver Physiol 2012
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Eosinophilic oesophagitis

 The diagnosis of eosinophilic oesophagitis 

is based on the following three 

requirements

 Symptoms of oesophageal dysfunction

 Histological proof of oesophageal 

eosinophilia

 Exclusion of other diseases that may be 

associated with oesophageal eosinophilia 

(in particular GERD)

 Histology

 Peak eosinophil count >15/HPF (>60/mm2)

 Additional features: degranulation 

(“eosinophilic dust”), surface layering 

(plus/minus exudate), aggregates (5-10 

EOS) and abscesses (>10 EOS), basal layer 

hyperplasia, dilatation of intercellular 

spaces (“spongiosis”), eosinophils within 

(fibrotic) stroma



Dellon et al. Mod Pathol 2015

 This study aimed to determine the distribution of oesophageal eosinophilia and the utility of 

histologic cut-points for eosinophilic oesophagitis diagnosis in subjects undergoing endoscopy. 

Incident cases of eosinophilic oesophagitis were diagnosed per consensus guidelines.

 There were 213 patients, yielding 923 oesophageal biopsies with 4588 HPFs. Overall, 48 

patients (23%), 165 biopsy fragments (18%), and 449 HPFs (10%) had ≥15 EOS/HPF; most 

subjects had no or low levels of eosinophils.



Dellon et al. Mod Pathol 2015



Lisovsky et al. Ann NY Acad Sci 2020



Lisovsky et al. Ann NY Acad Sci 2020

The likelihood of EoE rather than GERD increases as the number of eosinophils 

increases; and: neutrophils and erosion/ulceration are uncommon in EoE



Lucendo et al. UEG Journal 2017; Dellon et al. Gastroenterology 2018



Eosinophilic oesophagitis is a patchy disease



Salek et al. Aliment Pharmacol Ther 2015

Endoscopy can be normal in 10-

20% of cases, need for biopsy 

(„microscopic oesophagitis“) 



Nielsen et al. Am J Gastroenterol 2014

 There was no significant difference between the mean 

number of EOS/HPF from the mid (26) and lower (25) 

oesophagus The probability of one, four, five, and six 

biopsy fragments containing >15 EOS/HPF was 0.63, 

0.98, 0.99, and >0.99, respectively.

 We recommend that between 4 and 6 biopsies be taken 

from oesophagus to rule out EoE in cohorts with 

unknown PPI trial therapy status.



Presentation of a case: oesophageal biopsies 

from a 26 year-old male

It is the peak count that 

matters (obtained from at 

least six biopsy specimens!)



Lucendo et al. UEG Journal 2017



Dellon et al. Am J Gastroenterol 2025

 More detail than a histological diagnosis “>15 EOS/HPF” (>60 

EOS/mm2) is needed for subsequent patient management 

(monitoring), with <15 EOS/HPF being a “reasonable goal” for most 

patients (indicating remission under treatment)

 Beyond eosinophils other inflammatory cells are seen (T cells of 

several subtypes, mast cells, basophils etc) as well as changes of 

squamous epithelium and stroma



Atypical (variant) forms of EoE: fact or 

fiction?



Greuter et al. Allergy 2022

 Patients (n=69) with symptoms of 

oesophageal dysfunction, but peak 

eosinophil counts <15/HPF in 

oesophageal biopsies with GERD 

excluded

 Three histological subtypes:

 EoE-like oesophagitis (36/69; 52%)

 Lymphocytic oesophagitis (14/69; 20%)

 Non-specific oesophagitis (19/69; 28%)

 Hierarchical sample clustering of RNA 

sequencing data confirmed the 

presence of an EoE-like (characterized 

by Eotaxin-3 expression), non-specific, 

and lymphocytic variant clusters 

(characterized by CD3 cells and TSLP 

expression)



Salvador Nunes et al. Int Arch Allergy Immunol 2023

 A novel entity clinically resembling EoE but without eosinophilic infiltration in the oesophagus, so-called “EoE-like 

disease”, has been described in 2016 in five patients from four EoE families (clinically resembling EoE but not 

fulfilling the histological criteria).

 EoE is a Th2- mediated disease with many more disease features than eosinophilic infiltration. In fact, EoE might be 

only the tip of the iceberg (and the most extreme phenotype) with several variant forms, at least three, lying on a 

disease spectrum. 

 Progression to conventional EoE has been observed in some cases.



Salvador Nunes et al. Int Arch Allergy Immunol 2023



Rubio et al. J Clin Pathol 2017

 Oesophageal biopsies from 311 

patients were stained with H&E and 

with CD3

 Four histological–immunohistochemical 

oesophagitis phenotypes were 

recorded: 

 Lymphocytic oesophagitis (LyE, 

≥40 CD3+ lymphocytes/HPF) 

 Eosinophilic oesophagitis (EoE, ≥15 

eosinophils/HPF in H&E stain)

 Lymphocytic infiltration (≤39 

CD3+/HPF)

 Compound lymphocytic 

oesophagitis–eosinophilic 

oesophagitis (Co LyE-EoE)



Rubio et al. J Clin Pathol 2017

 Oesophageal biopsies from 311 

patients were stained with H&E and 

with CD3

 Four histological–immunohistochemical 

oesophagitis phenotypes were 

recorded: 

 Lymphocytic oesophagitis (LyE, 

≥40 CD3+ lymphocytes/HPF) 

 Eosinophilic oesophagitis (EoE, ≥15 

eosinophils/HPF in H&E stain)

 Lymphocytic infiltration (≤39 

CD3+/HPF)

 Compound lymphocytic 

oesophagitis–eosinophilic 

oesophagitis (Co LyE-EoE)

A persistent oesophagitis phenotype 

was found in 42.5% (37/87) in the first 

follow-up biopsy and in 34.4% (21/61) 

in the second follow-up biopsy 



Martin et al. Mod Pathol 2018

Please don’t forget, the most common cause of lymphocyte-

rich inflammation in the oesophagus is Candida

CD3
First step in diagnosis of lymphocytic 

oesophagitis: rule out Candida infection 

(cytology > histology)



Do we need a histological scoring system for 

EoE diagnosis?



 A histology scoring system (HSS) for 

biopsies from suspected EOE 

patients that evaluates eight

features: eosinophil density (EI), 

basal zone hyperplasia (BZH), 

eosinophil abscesses (EA), 

eosinophil surface layering (SL), 

dilated intercellular spaces (DIS), 

surface epithelial alteration (SEA), 

dyskeratotic epithelial cells (DEC), 

and lamina propria fibrosis (LPF). 

Collins et al. Dis Esophagus 2017; Hiremath et al. Clin Gastroenterol Hepatol 2023



Collins et al. Dis Esophagus 2017; Hiremath et al. Clin Gastroenterol Hepatol 2023

 A histology scoring system (HSS) for 

biopsies from suspected EOE 

patients that evaluates eight

features: eosinophil density (EI), 

basal zone hyperplasia (BZH), 

eosinophil abscesses (EA), 

eosinophil surface layering (SL), 

dilated intercellular spaces (DIS), 

surface epithelial alteration (SEA), 

dyskeratotic epithelial cells (DEC), 

and lamina propria fibrosis (LPF). 

 Severity (grade) and extent (stage) 

of abnormalities were scored using 

a 4-point scale (0 normal; 3 

maximum change).

“This system has been validated in pediatric and 

adult EoE patients and has excellent 

interobserver and intraobserver reliability. It also 

performs better than PEC alone in assessing 
treatment response.”



Collins et al. Dis Esophagus 2017

The EoEHSS discriminates 

treated from untreated 

patients, uses features 

commonly found in such 

biopsies, and is utilizable 

by pathologists after 

minimal training. 

These data provide 

rationales and a method to 

evaluate oesophageal

biopsies for features in 

addition to PEC.



Collins et al. Dis Esophagus 2017

 The maximum possible grade or stage score for each biopsy is 24.

 The final score is the ratio of the sum of the assigned scores for each 

feature evaluated divided by the maximum possible score for that 

biopsy: For example, if all 8 features have maximum grade and stage 

scores of 3, the final score for both grade and stage would be 24/24 = 1.

 If a feature is not evaluated, the maximum possible score is reduced by 

3. Most maximum possible score reductions occur because lamina 

propria is not present; if all other features are evaluable, the maximum 

possible score for a biopsy lacking lamina propria is reduced from 24 to 

21 because 7 instead of 8 features are evaluated.



Warners et al. Aliment Pharmacol Ther 2018



Warners et al. Aliment Pharmacol Ther 2018



Warners et al. Aliment Pharmacol Ther 2018



Warners et al. Aliment Pharmacol Ther 2018

 Almost perfect intra-rater reliability 

was observed for the composite 

EoEHSS scores and the VAS. 

 Inter-rater reliability was also 

almost perfect for the composite 

EoEHSS scores and substantial for 

the VAS. 

 Of the EoEHSS items, eosinophilic 

inflammation was associated with 

the highest ICC estimates and 

consistent with almost perfect intra-

and inter-rater reliability. With the 

exception of dyskeratotic epithelial 

cells and surface epithelial 

alteration, ICC estimates for the 

remaining EoEHSS items were above 

the benchmarks for substantial intra-

rater, and moderate inter-rater 

reliability. 



Problems with the EoEHSS

 The EoEHSS means a huge work load for the pathologist (eight 

parameters – why so many?): Will clinicians in the routine setting take 

notice of this effort and make therapy decisions on the scoring result or 

should the EoEHSS better be reserved for clinical trials? 

 The eight parameters are not independent (why these eight?): For 

instance, there is a strong correlation between eosinophil density (EI), 

eosinophil abscesses (EA), and eosinophil surface layering (SL); likewise, 

basal zone hyperplasia (BZH) and dilated intercellular spaces (DIS) 

usually occur jointly.

 Lamina propria is often not sampled in “reasonable” amounts 

(approximately 50% of cases), moreover, lamina propria evaluation is 

significantly affected by technical issues, such as the thickness of the 

slide: Do we need a special stain for evaluation?



Hiremath et al. Am J Gastroenterol 2021

 This study aimed to develop and validate a web-based tool to predict LPF in 

oesophageal biopsies with inadequate lamina propria

 Age of the patient, basal zone hyperplasia, dyskeratotic epithelial cells, 

and surface epithelial alteration were associated with presence of LPF

 Our grade model had 82% accuracy in predicting the presence of LPF in an 

external validation data set



Hiremath et al. Am J Gastroenterol 2021



Additional problems with the EoEHSS

 Can the same histological markers be used for grading and staging 

(compare grading and staging in chronic gastritis and chronic hepatitis)?

 EoE is known as a patchy disease: Does the proposed “EoEHSS stage” 

(reflecting the extent of inflammatory features across the biopsy 

specimens) really indicate the stage of disease or is the proposed “EoEHSS

stage” only a marker of increased inflammatory activity and should better 

be used for grading?

 Considering other systems (e.g. chronic gastritis and chronic hepatitis), 

shouldn't the result of chronic oesophageal injury, which is fibrosis (and its 

clinical consequences), be regarded as the only marker of disease stage (or 

perhaps even better clinical parameters such as narrowing/stenosis of the 

oesophageal lumen and/or reduced wall distensibility)?



Should we go for an alternative EoE score?

 The EoEHSS is currently the only “validated” score and is thus pushed by 

some clinicians who are “searching for histological objectivity” (e.g. more 

informative diagnoses with reduced interobserver variation)



Dellon et al. Gastroenterology 2022

 Symptom features and complications and 

inflammatory and fibrostenotic features on both 

endoscopic and histologic examination were 

collated into a simplified scoring system—the 

Index of Severity for Eosinophilic Esophagitis (I-

SEE).

 Although many oesophageal biopsies do not 

contain evaluable lamina propria, the presence 

of surface epithelial alteration (SEA) and 

dyskeratotic epithelial cells (DECs) may predict 

the presence, but not severity, of fibrosis in 

these biopsies.

 The peak eosinophil count should be quantified 

in all cases for both diagnosis and to allow 

monitoring of eosinophil counts; additional 

histologic features should be assessed, 

particularly BZH, LPF, DEC, and SEA; if LP is not 

present, DEC/SEA can be used to predict LPF.



Dellon et al. Gastroenterology 2022

 Symptom features and complications and 

inflammatory and fibrostenotic features on both 

endoscopic and histologic examination were 

collated into a simplified scoring system—the 

Index of Severity for Eosinophilic Esophagitis (I-

SEE)

 Although many oesophageal biopsies do not 

contain evaluable lamina propria, the presence 

of surface epithelial alteration (SEA) and 

dyskeratotic epithelial cells (DECs) may predict 

the presence, but not severity, of fibrosis in 

these biopsies

 The peak eosinophil count should be quantified 

in all cases for both diagnosis and to allow 

monitoring of eosinophil counts; additional 

histologic features should be assessed, 

particularly BZH, LPF, DEC, and SEA; if LP is not 

present, DEC/SEA can be used to predict LPF

“Similar to the way in which EREFS should be used for all 

patients to assess endoscopy, a more routine reporting of BZH, 

LPF, and (when present) DECs and SEA will not only highlight the 

importance of searching for histologic findings beyond the 

eosinophil count, but will help to prompt use of the EoEHSS”



Lessons that we may learn from IBD…



Bryant et al. J Crohns Colitis 2014



Geboes et al. Gut 2000

 More than 30 scores have been 

developed and applied (sometimes in 

different ways) in inflammatory bowel 

disease

 The most widely applied (in clinical 

trials, not in the routine setting) is the 

Geboes Score

 Possible shortcomings of the Geboes 

Score include the following

 The chronic inflammatory infiltrate does not 

specifically address “basal plasmacytosis”

 Eosinophils are included (together with 

neutrophils in Grade 2), which are nowadays 

not regarded as indicators of active disease



Jauregui-Amezaga et al. J Crohns Colitis 2017; Geboes et al. Gut 2000



Mosli et al. Gut 2017

 The total score ranges from 0 (no disease activity) to 

33 (severe disease activity)

 The intra-rater and inter-rater ICCs (95% CIs) for RHI 

were 0.92 (0.88 to 0.94) and 0.82 (0.74 to 0.86), 

indicating ‘almost perfect’ intra-rater and inter-rater 

reliability



 Grade 0: no histological 

significant disease

 Grade 1: chronic inflammatory 

infiltrate, no acute 

inflammatory infiltrate

 Grade 2: Mildly active disease

 Grade 3: Moderately active 

disease

 Grade 4: Severely active 

disease

Marchal-Bressenot et al. Gut 2016



Should we go for an alternative EoE score?

 The EoEHSS is currently the only “validated” score and is thus pushed by 

some clinicians who are “searching for histological objectivity” (e.g. more 

informative diagnoses with reduced interobserver variation)

 Thus, we probably need a more simple and robust score indicating injury and 

consequences – perhaps a combined clinicopathological score?!

 The grade of activity should reflect eosinophilic infiltration and injury of the 

squamous epithelium (BZH and DIS are not specific for EoE, they are well 

established histological markers in gastro-oesophageal reflux disease) 
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some clinicians who are “searching for histological objectivity” (e.g. more 

informative diagnoses with reduced interobserver variation)
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squamous epithelium (BZH and DIS are not specific for EoE, they are well 

established histological markers in gastro-esophageal reflux disease) 

Aceves et al. Ann Allergy Asthma Immunol 2009



Should we go for an alternative score?

 The EoEHSS is currently the only “validated” score and is thus pushed by 

some clinicians who are “searching for histological objectivity” (e.g. more 

informative diagnoses with reduced interobserver variation)

 However, we probably need a more simple and robust score indicating injury 

and consequences – perhaps a combined clinicopathological score?!

 The grade of activity should reflect eosinophilic infiltration and injury of the 

squamous epithelium (BZH and DIS are not specific for EoE, they are well 

established histological markers in gastro-esophageal reflux disease) 

Schaefer et al. Clin Gastronterol Hepatol 2008



Should we go for an alternative score?

 The EoEHSS is currently the only “validated” score and is thus pushed by 

some clinicians who are “searching for histological objectivity” (e.g. more 

informative diagnoses with reduced interobserver variation)

 However, we probably need a more simple and robust score indicating injury 

and consequences – perhaps a combined clinicopathological score?!

 The grade of activity should reflect eosinophilic infiltration and injury of the 

squamous epithelium (BZH and DIS are not specific for EoE, they are well 

established histological markers in gastro-esophageal reflux disease) 
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0

<15 per HPF

15-60 per HPF

>60 per HPF



Should we go for an alternative score?

 The EoEHSS is currently the only “validated” score and is thus pushed by 

some clinicians who are “searching for histological objectivity” (e.g. more 

informative diagnoses with reduced interobserver variation)

 Thus, we probably need a more simple and robust score indicating injury and 

consequences – perhaps a combined clinicopathological score?!

 The grade of activity should reflect eosinophilic infiltration and acute injury 

of the squamous epithelium (BZH and DIS are not specific for EoE, they are 

well known histological markers of gastro-oesophageal reflux disease) 

 The stage of disease should reflect the consequences of the inflammatory 

injury, which is stromal fibrosis (potentially fibrosis in deeper levels of the 

oesophageal wall) leading to oesophageal dysfunction



Concluding remarks

 EGIDs are characterized by chronic GI symptoms and increased numbers 

and/or activation of eosinophils in the GI tract in the absence of another 

identifiable cause

 Diagnosis of EoE is complex and needs to consider clinical and 

histological findings in conjunction

 In addition to peak eosinophil count (cut-off value >15 eosinophils per 

HPF) several other histological findings should be taken into account, 

such as injury & reactive changes of the squamous epithelium

 Two questions need to be solved:

 Do we need a score in the routine setting (or only in clinical trials)?

 Is the EOE-HSS the score that makes us all happy – or should we go for a score that is 

easier to use and therefore more likely to be accepted in the routine setting?



Cord Langner MD

Medical University of Graz

Diagnostic & Research Institute of Pathology

Advanced Training Center of Gastrointestinal 

Pathology, European Society of Pathology

E-Mail: cord.langner@medunigraz.at

https://www.medunigraz.at/engip

Thank you very much for your 

kind attention!
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