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INTRODUCTION

Eosinophilic esophagitis (EoE) is a chronic immunologic anti-
gen-mediated disease associated with esophageal dysfunction and 
predominantly eosinophilic inflammation(12). Overall prevalence 
has been estimated 1:10000, with 1:2500 incidence in developed 
countries(11,20). Although the incidence has been increasing in the last 
years, the disease is still regarded uncommon (9). However, there 
has been an increasing number of published papers on the subject 
since its first consensus report was held, in 2007 (FIGERS, First 
International Gastrointestinal Eosinophil Research Symposium), 
and EoE is regarded an emerging condition(8). 

Even though, increased recognition of EoE may occur due to 
increasing prevalence, as well as heightened clinical awareness(21), 
the disease may still be underdiagnosed. The clinical manifesta-
tions are subtle and nonspecific in early childhood, and even in 
older patients, its symptoms and endoscopic features overlap with 
gastroesophageal reflux disease (GERD). Furthermore, the number 
and the location of esophageal biopsies needed for accurate diag-
nosis is still not well established. Moreover, the clinical relevance 
of other histologic features beyond eosinophils density is not well 
understood(2). Finally, there is no prospective histopathologic 
study in pediatric patients with EoE in our country. Therefore, 
we designed this study to characterize histopathologic features of 
children with EoE.
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ABSTRACT – Background – Eosinophilic esophagitis is an emerging disease featured by eosinophilic esophageal infiltrate not responsive to proton pump 
inhibitors. Objective – To characterize histological features of  children and adolescents with eosinophilic esophagitis. Methods – Cross-sectional 
study in a tertiary hospital. Biopsies from each esophageal third from 14 patients (median age 7 years) with eosinophilic esophagitis were evaluated. 
Histological features evaluated included morphometry of esophageal epithelium, esophageal density (per high power field), extracellular eosinophilic 
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papillary elongation. Results – Several patients presented a normal esophageal macroscopy in the upper digestive endoscopy (6, 42.8%), and the most 
common abnormality were vertical lines (7, 50%) and whitish spots over esophageal mucosa (7, 50%). Basal layer hyperplasia was observed in 88.8%, 
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Extracellular eosinophilic granules (70%-100%), surface disposition of eosinophils (60%-93%), epithelial desquamation (60%-100%), peripapillary 
eosinophilia (70%-80%) were common, but evenly distributed among each esophageal third. Just one patient did not present eosinophils in the lower 
third, four in the middle third and four in the upper esophageal third. Conclusion – In the absence of hypereosinophilia, other histological features are 
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METHODS

We prospectively evaluated 14 patients (11M/3F, median age 7 
years, range: 1-14 years) with EoE in a 3-year period in the Pediatric 
Gastroenterology Outpatient Unit of Hospital São Paulo – Uni-
versity Hospital. 

EoE was diagnosed by the presence of upper gastrointestinal 
symptoms associated with significant eosinophilic infiltrate (>15 per 
hpf in the most representative high power field) in esophageal biop-
sies, and no evidence of gastroesophageal reflux disease (GERD) 
and/or eosinophilic gastroenteropathy, according to consensus 
criteria established in the FIGERS, 2007(8). GERD was excluded 
by a normal esophageal pH study and/or no clinical improvement 
after high-dose proton pump inhibitor (PPI) trial. The study was 
approved by the Institutional Review Board (Comitê de Ética em 
Pesquisa da EPM/UNIFESP, 1256/08). All parents were invited 
to participate in the study and signed an informed consent form.

The study included endoscopic esophageal biopsies taken dur-
ing the primary endoscopy which lead to the diagnosis of EoE. The 
index endoscopy was performed in the university hospital in 10 
patients, while it was performed in a different hospital in 4 patients. 

Histological evaluation
Multiple esophageal biopsies were taken from distal, middle 

and proximal (2-3 from each site) in all patients except those who 
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collected the specimens in an external hospital. Those four patients 
had only biopsies taken from distal esophagus. All patients had also 
biopsies taken from antrum and duodenum to rule out eosinophilic 
gastroenteritis.

Specimens were fixed in 10% formalin, included in paraffin tis-
sue block, sectioned (5-6 μm thickness) and then stained (hematoxi-
lin/eosin and periodic acid-Schiff  (PAS)). Eosinophil density was 
reported from the most representative area, i.e. the area with higher 
eosinophil density, as eosinophil per high-power field (hdp). The 
high power field (0.24 mm2) was evaluated with 10x ocular and 40x 
objective lens(22). Eosinophil density higher than 50 cells/hpf were 
regarded uncountable(8). Eosinophilic microabcess was defined as a 
cluster of more than four intact eosinophils. Besides, extracellular 
eosinophilic granules, superficial layering of eosinophils, epithelial 
desquamation, peripapillary eosinophilia, presence of eosinophils 
in the lamina propria, basal cell hyperplasia and elongation of 
papillae were also noted.

Histometric analysis was performed with periodic acid-Shiff  
(PAS) stain. Total epithelial thickness and basal cell layer thick-
ness were measured with the software ImageToll 3.0 for Windows 
(University of Texas Health Science Center at San Antonio, USA). 
Basal cell layer boundary was defined by the level in which nuclei 
were apart from each other by a distance of at least one nucleus. 
Basal cell hyperplasia was defined as more than 25% of epithelial 
thickness corresponding to basal cells layer, while elongated papillae 
were defined as papillae extending for more than 75% of epithelial 
thickness(17). Finally, gastric specimens were evaluated for Helico-
bacter pylori infection with modified Giemsa stain.

Esophageal morphometric data were compared with historical 
pediatric data collected from patients with reflux esophagitis, previ-
ously published by our research group(13). Specimens from those 
patients were evaluated by the same pathologist (FRSP). 

Statistics
Qualitative variables were described by proportions, while 

quantitative variables were described by median and range, unless 
otherwise specified. Moreover, histometric data were reported by 
their mean and its 95% confidence interval. Dichotomic histological 
data from each third (distal, middle and proximal) of esophagus 
were compared with Cochran’s Q Test and Mc Nemar Test, while 
quantitative histological variables (papillae length, thickness of 
basal layer) were compared with Friedman’s Test. Mann Whitney 
U test was used to compare histological features and patient’s age 
group (younger and older than median). A P value less than 0.05 
was regarded significant.

RESULTS

Clinical features
The most common symptoms were abdominal pain (78.6%), 

vomiting (50%), regurgitation (50%) and dysphagia (50%) (Ta-
ble 1). Personal history of  atopy was reported by 12/14 (85.7%) 
patients, mostly allergic rhinitis (85.7%). Among food allergies, 
the most common allergenic food was cow’s milk (6/7, 85.7%), 
soy (1/7, 14.3%) and shrimp (1/7, 14.3%). Familial history of  al-
lergic disease was present in 9/14 (64.3%) patients. Two patients 
were siblings.

The first endoscopy was requested due to reflux symptoms in 
10/14 (71.4%), while in 2 was due to food allergy (2/14, 14.3%) and 
dysphagia (2/14, 14.3%). The exam was normal in 43% (Table 1).

Histological features
Eosinophil density ranged from zero to uncountable (i.e. more 

than 50 cells/hpf) in all biopsies (n=34). The median count was 
28 cells/hpf in the proximal third, 18 cells/hpf in the middle third 
and uncountable in the distal third (Table 2). The eosinophil count 
was less than 15 cells/hpf in 9/34 (26.5%) biopsies. There was no 
relationship between age and eosinophil count. Eosinophils were 
observed in the lamina propria of most tissue samples, except one 
from the proximal esophagus. Most patients presented eosinophilic 
microabscesses (Table 3, Figure 1, Figure 2). One patient presented 
H. pylori infection in the gastric mucosa – this patient presented 
chronic active gastritis without significant eosinophilia.

Morphometric evaluation was possible in 26/30 biopsies. In 
Table 4, morphometric data from patients with EoE are compared 
with those from patients with reflux esophagitis reported in a 
previously published study by our group(10). Data are reported as 
mean and 95% confidence interval in both groups. It is noteworthy 
that there is no overlap between 95% confidence interval of both 
absolute mean thickness of basal layer and relative thickness of 
basal layer (percentage of total epithelial thickness), with patients 
with EoE presenting larger figures than those previously reported 
with reflux esophagitis.

TABLE 1. Demographic, clinical and endoscopic features of 14 patients 
with eosinophilic esophagitis

Variable N (%)

Age, years (median, range) 7 (1–14)

Sex

     Male 11 78.6

Symptoms

     Abdominal pain 11 78.6

     Vomiting 7 50.0

     Regurgitation 7 50.0

     Dysphagia 7 50.0

     Failure to thrive 6 42.8

     Thoracic pain 3 21.4

     Food impaction 3 21.4

Atopic comorbidities

     Food allergy 12 85.7

     Allergic rhinitis 7 50.0

     Asthma 6 42.8

     Dermatitis 4 28.6

Familial history of atopy

     Asthma 9 64.3

     Rhinitis 12 85.7

Endoscopic features

     Normal 6 42.8

     Vertical lines 7 50.0

     White spots 7 50.0

     Edema 3 21.4

     Friability 3 21.4

     Erosion 2 14.3

     Stricture 1 7.1

     Trachealization 1 7.1
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TABLE 2. Eosinophils count per high power field from 10 patients with 
biopsies collected from each esophageal third

Patient Proximal 
esophagus

Middle 
esophagus

Distal 
esophagus

1 28 > 50 16

2 12 33 > 50

4 2 20 25

5 0 0 22

6 5 0 > 50

9 > 50 5 > 50

10 > 50 7 7

11 > 50 18 20

12 > 50 > 50 > 50

14 > 50 > 50 > 50

TABLE 3. Histological findings in esophageal fragments in patients with 
eosinophilic esophagitis

Esophageal third Proximal
n (%)

Middle
n (%)

Distal
n (%) P-value*

Eosinophilic 
microabscesses 08 (80) 05 (50) 07 (50) 0.55

Extracellular 
eosinophilic 
granules

07 (70) 08 (80) 14 (100) 0.1

Superficial layering 
of eosinophils 06 (60) 09 (90) 13 (93) 0.17

Epithelial 
desquamation 06 (60) 08 (80) 14 (100) 0.25

Peripapillary 
eosinophilia 07 (70) 08 (80) 11 (78.5) 0.78

* Cochran’s Q-test.

FIGURE 1. Photomicrography, hematoxylin-eosin stain, 400 X.  
Representative of eosinophilic esophagitis. Intense infiltrate of eosinophils, 
extracellular eosinophilic granules and eosinophilic microabscesses.

FIGURE 2. Photomicrography, hematoxylin-eosin stain, 400 X.  
Representative of eosinophilic esophagitis. A. Superficial layering of 
eosinophils. B. Eosinophilic microabscesses.

DISCUSSION

We enrolled 14 patients in a single center (average 4.5 patients 
per year of study), and that figure is less than our initial expecta-
tions. However, the observed prevalence may be close to the real one, 
as the disease is still uncommon. In another study from our city(25), 
authors reported just one patient with more than 20 eosinophils 
per hpf among 103 patients with reflux symptoms refractory to 
clinical treatment with proton pump inhibitor (PPI). The preva-
lence of EoE varies geographically. Spergel et al.(27) reported on a 
much larger number of pediatric patients in USA (562 patients in 
14 years, 40 patients/year).

Endoscopic features are not specific and 43% of our patients 
presented a normal upper endoscopy. Therefore, the diagnosis 
depends on histological evaluation of  esophageal mucosa. The 
most intense eosinophilic infiltrate was seen in the distal esopha-
gus, as reported by other authors(10,20). Pinheiro et al.(19) reported a 
series of 11 patients with EoE, all of them presenting more than 
30 eosinophils/hpf in distal esophagus. The more intense infiltrate 
observed by those authors may be a consequence of different in-
clusion criteria(12). Also, they evaluated just the distal esophagus, 
while one of our patients had normal distal esophagus, suggesting 
that proximal biopsies are required to ensure proper sensitivity. 
Of course, the present study reports on a small sample size, but 
another study has shown that 3% of patients would have missed the 
diagnosis if  only biopsies from distal esophagus had been taken(26). 
In the present study, we collected 2-3 fragments from each third, 
and 9/34 biopsies did not meet the diagnostic criteria.

TABLE 4. Histometric data (mean and 95% confidence interval) from 
distal esophageal biopsies of patients with eosinophilic esophagitis and 
reflux esophagitis

Histometric 
parameter

Eosinophilic esophagitis
(n=14)

Mean (95% CI)

Reflux esophagitis
(n=26)

Mean (95% CI)

Thickness of 
basal layer (µm) 

160.35
(72.6 - 248.1)

55.81
(49.96 – 61.66)

Thickness of 
basal layer (%)

48.61
(29.21 – 68.01)

21.68
(19.36 – 24.02)

B

A
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The clinical features described by our study are similar to those 
reported elsewhere, with predominance of males (78.6%), as well 
as frequent abdominal pain, vomiting, failure to thrive and regur-
gitation, symptoms that resemble gastroesophageal reflux disease 
(GERD)(11,27). Furthermore, EoE is a immunologically-mediated 
disease, and most patients present evidence of food allergy and/or 
atopy(7,24). In the present study, 85.7% had history of atopy, more 
than the 68% that was reported elsewhere(27).

Genetic susceptibility may play a role. Rothenberg et al.  
associated a gene locus (5q22) to the disease(23,24). In our study, two 
patients were from the same family. Another group, reported that 
familial history of EoE occurs in 6.8% of patients. In that study, the 
disease occurred in six twins as well as in a mother of a patient(16).

Nowadays, the main concept guiding the clinical management 
of eosinophilic esophagitis is treating to target. The target is the 
generally expressed as less than 15 eosinophils/hpf, but authors 
have reported that diminishing the basal cell hyperplasia may be 
an important target also(5). Basal cell hyperplasia is a histological 
feature that is shared with reflux esophagitis(9), although it may be 
more intense in the EoE(1,28).

There is need for more specific markers of  this disease. 
Eosinophilic microabscesses are exclusively present in patients 
with EoE(15,18), but it was present in 20/34 biopsies in our study. 
Recently, a novel marker has been described, the autophagy 
related gene product 7 (ATG7), that has an accuracy of  82% in 
differentiating active EoE from EoE in remission and GERD(14). 
It is important to note that all fragments with less than 15 eosino-
phils per hpf  presented also other histological features, such as 
eosinophilic microabscesses, extracellular eosinophilic granules, 

surface disposition of  eosinophils, epithelial desquamation and 
peripapillary eosinophilia. Therefore, the histological diagnosis 
of  EoE should not rely only on eosinophilic density. Indeed, a 
new histological score (the EoE Specific Histologic Scoring Sys-
tem) has been proposed for disease assessment, and it includes 
several variables beyond eosinophilic counts, such as basal zone 
hyperplasia, eosinophil abscesses, surface epithelial alteration, 
dyskeratosis, dilated intercellular spaces and fibrosis(4).

Only one patient presented H. pylori gastritis. Another group 
reported 7 (7.8%) H. pylori infected patients among 89 patients with 
EoE(3). It seems there is an inverse relationship between H. pylori 
and EoE, as well as with other allergic conditions(6).

CONCLUSION

The eosinophilic infiltrate in EoE is focal, and multiples biopsies 
are required for the correct diagnosis. Other histologic findings may 
be useful if  there is no intense eosinophilic infiltrate.
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Carrasco AEAB, Machado RS, Patrício FRS, Kawakami E. Caracterização histopatológica da esofagite eosinofílica em crianças e adolescentes. Arq 
Gastroenterol. 2017;54(4):281-5.
RESUMO – Contexto – Esofagite eosinofílica é uma doença emergente caracterizada por infiltrado eosinofílico esofágico não responsivo a inibidores 

de bomba de prótons. Objetivo – Caracterizar os achados histopatológicos de uma coorte de crianças e adolescentes com diagnóstico de esofagite 
eosinofílica. Métodos – Estudo transversal conduzido em hospital terciário. Biópsias de terços proximal, médio e distal de 14 pacientes (idade medi-
ana 7 anos) com diagnóstico de esofagite eosinofílica. Estudo morfométrico e variáveis histológicas analisadas em fragmentos de biópsias nos terços 
esofágicos: contagem de eosinófilos/CGA, grânulos eosinofílicos extracelulares, microabscessos eosinofílicos, disposição superficial de eosinófilos, 
descamação epitelial, eosinofilia peripapilar, hiperplasia da camada basal e alongamento de papilas. Resultados – Vários pacientes apresentaram 
aspecto macroscópico normal da mucosa esofágica à endoscopia (6, 42.8%), e a anormalidade mais comumente observada foi linhas verticais (7, 
50%) e exsudato branco (7, 50%). Hiperplasia da camada basal foi observada em 88,8%, 100% e 80% das biópsias do terço proximal, médio e distal 
respectivamente (P=0,22); contagem de eosinófilos nos terços variou de 0 a ≥50/CGA, grânulos eosinofílicos extracelulares (70%-100%), disposição 
superficial de eosinófilos (60%-93%), descamação epitelial (60%-100%), eosinofilia peripapilar (70%-80%), sem diferença estatística entre os terços 
esofágicos. Ausência de eosinofilia ocorreu raramente em terço distal (uma do distal, quatro do proximal, quatro do médio). Conclusão – Na ausência 
de hipereosinofilia, outros achados histopatológicos de inflamação eosinofílica estão presentes. A infiltração eosinofílica apresentou caráter focal, 
sugerindo-se a realização de múltiplas biópsias de diversos segmentos.

DESCRITORES – Doenças do esôfago. Dor abdominal. Esofagite eosinofílica. Eosinófilos. Esofagite péptica.
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