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Abstract
Introduction and objective. Eosinophilic esophagitis (EoE) is an inflammatory immune-mediated oesophageal disease 
of growing prevalence. The aim of this study is to characterise the clinical symptoms, endoscopic features and histological 
findings, as well as their possible correlations, in newly-diagnosed EoE paediatric patients. �  
Materials and method. Between 2009–2018, the clinical records of patients diagnosed with EoE at the Paediatric Hospital in 
Warsaw, Poland, were retrospectively reviewed. Inclusion criteria were upper gastrointestinal tract symptoms in association 
with oesophageal mucosal biopsy specimens containing not less than 15 intraepithelial eosinophils per hpf. The prevalence 
and the possible correlations between symptoms, endoscopic features and the density of eosinophilic infiltration were 
analysed; the medical history of the comorbidities were also assessed. �  
Results. The study included 47 children (median age 9.5 years). The most common clinical symptoms were abdominal pain 
(53%) and GERD-like symptoms (26%). The most common macroscopic changes were white plaques and exudates in 47% 
and furrows in 34%. A macroscopically normal oesophagus was observed in 28% of the children. The median number of 
eosinophils was estimated to be 45 eosinophils/hpf (IQR: 30–60), and no significant differences were found between the 
density of eosinophil infiltration and clinical symptoms or endoscopic features. Moreover, 70% of the children had a history 
of an allergy disease, older children (>3 years) tended to have pollen allergy more often than younger children (p<0.05). �  
Conclusions. The density of oesophageal eosinophilia does not correlate with symptoms or endoscopic findings in children 
with newl-diagnosed EoE.
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INTRODUCTION

Eosinophilic esophagitis (EoE) is a local, inflammatory 
immune-mediated oesophageal disease with persistent or 
relapsing symptoms. In recent years, increased recognition, 
along with the chronic nature of EoE, has led to a continuous 
increase in prevalence. Previous studies have reported a 4-fold 
increase in disease prevalence in children and identified an 
incidence of approximately 1:10,000 children per year [1]. A 
typical patient diagnosed with EoE is an atopic, white male 
(male-female ratio approximately 3:1) who presents symptoms 
in childhood or in the third or fourth decade of life [2, 3].

According to the 2017 ‘Guidelines on eosinophilic 
esophagitis: Evidence-based statements and recommendations 
for diagnosis and management in children and adults’, as 
well as the earlier (2011) ‘Eosinophilic esophagitis: Updated 

consensus recommendations for children and adults’, EoE is 
a chronic disease that is clinically characterised by symptoms 
related to oesophageal dysfunction, and histologically 
characterised by eosinophil-predominant infiltration. To 
confirm the diagnosis of EoE, other causes of oesophageal 
eosinophilia should be excluded [4, 5].

There are no pathognomonic clinical features of EoE 
in children. The clinical manifestation is not specific and 
varies with age. The most common symptoms in toddlers 
and infants are feeding difficulties and a disrupted growth 
pattern. School-aged children usually present with GERD-
like symptoms. Food impaction, chest pain and dysphagia are 
the predominant manifestations of EoE in adolescents [5, 6].

Although no particular features identified in a physical 
examination are specific for an EoE diagnosis, it is useful to 
identify signs of comorbid allergic diseases; it is estimated 
that in the paediatric population with EoE, between 40–90% 
of patients have another allergic disease. The majority of EoE 
patients have sensitisation to food, aeroallergens, or both, 
and 15–43% have IgE-mediated food allergies [3, 5, 7, 8, 9].
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At present, endoscopy with oesophageal biopsy remains 
the only appropriate and reliable diagnostic tool for EoE. 
A number of macroscopic changes have been observed in 
EoE by means of endoscopy, but none can be considered as 
pathognomonic. These changes include fixed oesophageal 
rings (trachealisation), transient rings (felinisation), white 
exudates, longitudinal furrows, oedema, oesophageal 
narrowing, mucosal fragility, and a tendency for lacerations 
(crepe paper oesophagus). In addition to EoE patients with 
these characteristic changes, a macroscopically-normal 
oesophagus is also seen in up to 30% of paediatric EoE 
patients [10, 11].

For an optimal evaluation, multiple biopsy specimens 
from the distal and proximal oesophagus and samples from 
the gastric antrum and duodenum should be obtained. 
The eosinophilic infiltration should be isolated from the 
oesophagus. The minimum threshold for a diagnosis of 
EoE is 15 eosinophils per high-power field (hpf) in at least 
one specimen. Other histopathological changes observed 
in patients with EoE include eosinophilic micro-abscesses, 
surface layering of eosinophils, extracellular eosinophil 
granules, basal cell hyperplasia, lamina propria fibrosis and 
dilated intercellular spaces [10, 11].

The correlation of clinical symptoms and endoscopic 
features with the density of oesophageal eosinophilia remains 
unclear, and data from previous studies are inconsistent 
[5, 12].

OBJECTIVES

There has been an observed increase in the incidence of newly-
diagnosed cases of EoE in the paediatric population in recent 
years. However, data regarding correlations between clinical 
manifestations and the results of additional procedures in 
this population remain limited. The aim of the study was to 
characterise the clinical symptoms, endoscopic features and 
histological findings of newly-diagnosed EoE in children, and 
to determine any correlations between the clinical outcomes 
and the density of eosinophil infiltration.

MATERIALS AND METHOD

The clinical records of all patients diagnosed with EoE 
(ICD10: K20) in the Public Paediatric Teaching Hospital in 
Warsaw, Poland, over a 9-year period (November 2009–July 
2018), were retrospectively reviewed. Approval for the study 
was obtained from the Clinical Research Ethics Committee of 
the Medical University in Warsaw (Consent No. AkBE/97/15) 
as a part of the trial ‘Paediatric Eosinophilic Esophagitis: 
Results of the European Retrospective Pediatric Eosinophilic 
Esophagitis Registry (RetroPEER)’ [13].

The inclusion criteria were upper gastrointestinal tract 
symptoms in association with oesophageal mucosal biopsy 
specimens containing ≥15 intraepithelial eosinophils per hpf, 
(400x enlargement, standard size 0.3 mm2) in at least one 
biopsy specimen, counted after haematoxylin-eosin staining. 
For each patient, three biopsies were obtained from the 
oesophagus (estimated diagnostic sensitivity at the level of 
97%) [5]. Exclusion criteria were other causes of oesophageal 
eosinophilia, such as eosinophilic gastrointestinal diseases, 
achalasia/oesophageal atresia, Crohn’s disease, connective 

tissue diseases, drug hypersensitivity, infection (Candida, 
herpes), hypereosinophilic syndrome and graft-versus-host 
disease.

Distinctive symptoms, such as failure to thrive and 
disturbances in the weight growth pattern, abdominal/chest 
pain, other GERD-like symptoms (e.g., nausea, vomiting), 
dysphagia, odynophagia and food impaction, were analysed. 
Endoscopic features taken into account were strictures, 
furrows, rings, white exudates, clotting, oedema and fragility 
of the oesophageal mucosa, as well as macroscopically normal 
oesophageal mucosa.

Additionally assessed were the medical history concerning 
comorbidities, including celiac disease, gastroesophageal 
reflux disease, atopic history of asthma, rhinitis, food allergies 
and eczema, as well as allergic diagnostics (IgE level and 
eosinophilia in peripheral blood smear). Celiac disease was 
diagnosed on the basis of examination of duodenal mucosa 
biopsy (Marsh Scale) in conjunction with serology testing 
(anti-endomysial or anti-transglutaminase antibodies). 
Gastroesophageal reflux disease (GERD) was diagnosed 
using 24-hour pH-monitoring, according to well-defined 
criteria.

Statistical methods. The distribution of continuous 
variables was analysed by the Shapiro–Wilk test. The data 
were expressed as the median and interquartile range (IQR). 
Quantitative data were analysed using the Mann–Whitney U 
test or Kruskal–Wallis ANOVA when appropriate. Qualitative 
data were compared using the χ² test or the Fisher exact test. 
A P value of <0.05 was considered statistically significant.

RESULTS

On the basis of the inclusion and exclusion criteria, 47 children 
(male: female ratio of 2.1: 1), with median age 9.5 years (IQR: 
4.1–14.7) were recruited. Those included into the study were 
not undergoing any pharmacological treatment at the time 
of diagnosis. The children were divided into three groups: 
≤3 years, 3–10 years, and ≥10 years old. Characteristics of 
the cohort are shown in Table 1.

Table 1. Characteristics of the cohort

≤3 y.o. 3–10 y.o. ≥10 y.o. P value

n=47 7 (15%) 17 (36%) 23 (49%)

male (n=32) 5 (16%) 11 (34%) 16 (50%)

female (n=15) 2 (13%) 6 (40%) 7 (47%)

Comorbidities

GERD (n=9) 2 (29%) 3 (18%) 4 (17%) 0.8

Celiac disease (n=4) 1 (14%) 1 (6%) 2 (9%) 0.6

Allergies (n=33) 5 (71%) 14 (83%) 17 (74%) 0.03

The most common clinical symptom was abdominal 
pain, declared by 53% of the children (n=25). The other 
most frequent symptoms were GERD-like symptoms (26%; 
n=12), failure to thrive (23%; n=11) and dysphagia (19%; 
n=9). Symptom duration ranged between one and 48 months; 
the ranges were as follow: abdominal pain 1–48 months, 
GERD-like symptoms 3–44 months, failure to thrive 1–30 
months, dysphagia 1–12 months. Symptom analysis in the 
subgroups ≤3 years and ≥10 years demonstrated different 
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patterns of clinical presentation between infants, toddlers 
and older children and adolescents. The most common 
clinical symptoms in young children (≤3 years) included 
GERD-like symptoms (43%) and failure to thrive (29%). In 
comparison, adolescents primarily experienced abdominal 
pain (61%) and dysphagia (26%), but the differences were not 
statistically significant (p>0.05).

The endoscopic features visualised included strictures, 
furrows, rings, white exudates, clotting, oedema and fragility 
of the oesophageal mucosa. A macroscopically normal 
oesophagus was observed in 28% of the children (n=13). The 
most common macroscopic changes were white plaques and 
exudates in 47% (n=21) and furrows in 34% (n=16). Other 
typical findings were rings (21%), oedema and fragility of 
the mucosa (19%), and clotting (9%). Oesophageal stricture 
was observed in only one patient (4%). None of the patients 
who presented with dysphagia had a macroscopically normal 
oesophagus (p<0.05).

The median number of eosinophils in the hpf observation 
was estimated to be 45 (IQR: 30–60). The vast majority 
of children (82%; n=37) had ≥30 eosinophils/hpf on the 
histological assessment, and among them, 35% had ≥60 
eosinophils/hpf. The density of eosinophilic infiltration 
did not correlate with any clinical symptom or endoscopy 
feature (p>0.05) in the analysed subgroups. The clinical, 
endoscopic and histopathologic features of the study groups 
are shown in Table 2. As well in the whole cohort any type 
of the clinical symptoms was strictly correlated with the 
density of eosinophilic infiltration (p>0.05), but in the case 
of dysphagia it was close to statistical significance (p=0.06) 
(Fig. 1).

Table 2. Clinical, endoscopic and histopathologic features of the study 
groups

≤3 y.o. 3–10 y.o. ≥10 y.o. P-value

Clinical symptoms

Dysphagia 1 (14%) 2 (12%) 6 (26%) 0.3

Abdominal pain 1 (14%) 10 (59%) 14 (61%) 0.07

GERD-like symptoms 3 (43%) 5 (29%) 4 (17%) 0.2

Failure to thrive 2 (29%) 5 (29%) 4 (17%) 0.8

Endoscopic features

Rings - 3 (18%) 7 (30%) 0.1

White exudates 3 (43%) 9 (53%) 9 (40%) 0.7

Furrows 3 (43%) 5 (29%) 8 (35%) 0.8

Oedema - 2 (12%) 2 (9%) 0.4

Strictures - - 1 (4%) 0.5

Fragility 1 (14%) 2 (12%) 2 (9%) 0.9

Clotting - - 4 (17%) 0.2

Normal 4 4 5 0.8

Histopathology result

Peak eosinophil count/
hpf (IQR)

27.5
(IQR: 20–60)

40
(IQR: 40–60)

40
(IQR: 35–60)

0.4

IQR – interquartile range

Data in the subgroup of patients with a macroscopically 
normal oesophagus were also analysed (n=13) (Tab. 3). In 
these children, the most common clinical presentation was 
also abdominal pain (46%) and GERD-like symptoms (31%). 
The median number of eosinophils per hpf was estimated to 

Figure 1. Distribution of peak eosinophil count per high power field according to the symptoms in whole cohort (1 – presence of the symptom, 0 – without the symptom)
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be 40 (IQR: 25–60), and did not significantly differ from the 
whole cohort (p>0.05).

Table 3. Characteristics of patients with macroscopically normal 
oesophagus

≤3 y.o. 3–10 y.o. ≥10 y.o. P value

Clinical symptoms

Dysphagia - - - -

Abdominal pain - 1 (25%) 5 (100%) 0.001

GERD-like symptoms 2 (50%) 2 (50%) - 0.08

Failure to thrive 1 (25%) - 1 (25%) 0.4

Histopathology result

Peak eosinophil count/
hpf

27.5
(IQR: 22.5–45)

60
(IQR: 50–80)

40
(IQR: 15–40)

0.1

IQR – interquartile range

Overall, 70% of the children (n=33) had a positive personal 
history of any allergic disease (asthma, rhinitis, food allergy, 
eczema). IgE was assessed in 29 patients (62%); in 59% of these 
patients it was elevated (greater than 2 SD of the median 
for the age). In 90% of patients, the peripheral eosinophils 
count was elevated (greater than 4% of white blood cells, 
median 7.3%; IQR: 4.8–9). Significantly more frequent 
hypersensitivity to aeroallergens was observed in children 
age 3 years or older (p<0.05) (Tab. 1).

To assess for the presence of celiac disease, all of the patients 
underwent duodenal mucosa biopsy, and 81% of patients 
underwent biopsy in conjunction with serology testing (anti-
endomysial or anti-transglutaminase antibodies). On that 
basis, 4 of the 47 patients (9%) were diagnosed with comorbid 
celiac disease. Additionally, 9 patients (19%) were diagnosed 
with GERD using 24 hour pH-monitoring in the esophagus 
(Tab. 1).

DISCUSSION

In recent years, the increasing incidence and prevalence of 
eosinophilic esophagitis has led to EoE becoming one of the 
most prevalent oesophageal diseases and the leading cause 
of dysphagia and food impaction in children and young 
adults [5].

In the current study, the most common clinical symptom 
was abdominal pain, which affected more than half of the 
patients. On performing age-group analysis, it was found that 
GERD-like symptoms and failure to thrive were the most 
common symptoms in children ≤3 years, while abdominal 
pain and dysphagia were the most common symptoms in 
children older than 10 years. Dysphagia and food impaction 
are characteristic features of EoE in older children and adults. 
In this study, dysphagia occurred in 19% of all children. 
The results are in line with those of previous EoE studies in 
which dysphagia was observed in 4.8–60.9% of children and 
in 46.2–94.5% of adults [14].

In the presented cohort of patients, white exudates and 
furrows were the 2 most typical endoscopic findings. This 
result are similar to those of a recent review of endoscopic 
findings that analysed almost 2,000 children and adolescents 
with newly-diagnosed EoE [15]. In addition, one of the most 
important papers on EoE, a meta-analysis of more than 100 
studies of both children and adults with EoE, (Kim et al., 

2012) reported that there were significant differences between 
children and adults. The authors found that oedema and 
exudates were more common in children, whereas rings and 
strictures were more common in adults [11]. These results 
might be attributed to the longer disease duration in adults, 
but they might also be due to different phenotypes of EoE. 
The different endoscopic features of EoE in children versus 
adults may explain the different symptom presentations, as 
mentioned above. In the currentr study, none of the patients 
with dysphagia (which is characteristic for adults) presented 
with a macroscopically normal oesophagus. However, 
statistically significant differences and correlations were 
observed between endoscopic features and clinical symptoms 
in children.

The endoscopic findings are very suggestive for a diagnosis 
of EoE. Interestingly, however, there is a group of patients 
that have no visually suggestive findings in the oesophagus. 
In this study, 27.6% of all the children had visually normal 
oesophageal mucosa at the time of EoE diagnosis. Bolton 
et al. found that between 10% – 33% of children with EoE 
presented with a macroscopically normal oesophagus [15]. 
In the current study, no differences were observe in this 
subgroup in terms of clinical symptoms, or in the density 
of eosinophilic infiltration. Therefore, it can concluded that 
endoscopic findings alone do not reliably establish a diagnosis 
of EoE, or its severity. This finding also leads to the conclusion 
that oesophageal biopsies should be routinely obtained in all 
children referred for gastroscopy due to upper GI symptoms.

Other studies have shown the inconsistency between 
disease activity and microscopic findings (density of 
eosinophil infiltration) in children with EoE [16, 17, 18, 19]. 
The presented findings indicate that there are no correlations 
between the density of eosinophil infiltration (eosinophil 
peak count), the clinical manifestations and the endoscopic 
features (p>0.05). In adults, EoE activity is currently assessed 
using the validated Eosinophilic Activity Index (EEsAI) and 
the Dysphagia Symptom Questionnaire; in children it is 
assessed using the Paediatric EoE Symptom Score (PEESS) 
[20, 21, 22, 23]. In addition to these tools, histopathological 
assessment continues to be necessary for monitoring disease 
activity. Further trials are required to establish optimal non-
invasive methods for EoE activity evaluation to reduce the 
need for repeated endoscopies with biopsies. This is especially 
true for the paediatric population, which in most cases 
necessitates general anaesthesia to perform the procedure.

Despite the possibility of using different histopathological 
changes for EoE diagnosis, the diagnosis mainly relies on a 
peak count of 15 eosinophils per hpf. Recently, in addition 
to peak eosinophil count, an EoE-specific histological 
scoring system (EoEHSS) has been developed to provide 
a standardised method to evaluate oesophageal biopsies 
[24]. Unfortunately, EoEHSS is not commonly used by 
histopathologists, and it was not possible to apply it in the 
current study

During the data collection process in this study, some 
recommendations on EoE were changed, one of which was 
regarding celiac disease and GERD comorbidities [4,5]. 
According to the latest guidelines, in this study, GERD and 
celiac disease were not applied as exclusion criteria of EoE. 
Moreover, comorbidity of those conditions were determined 
and it was found that GERD affected nearly one-fifth of the 
patients.
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CONCLUSIONS

The results of this study indicate that in the paediatric 
population with newly-diagnosed EoE, the density of 
eosinophil infiltration does not correlate with the clinical 
symptoms or with the endoscopic findings. In patients 
with suspected EoE, multiple oesophageal biopsies are 
recommended, even if there are no macroscopic findings 
upon endoscopy.
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