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Abstract: Eosinophilic esophagitis (EEo) is a 
chronic, inflammatory, immunological, an-
tigen-mediated esophageal disorder charac-
terized clinically by esophageal symptoms 
and histologically by an eosinophilic infiltra-
te demonstrated by biopsy of the esophageal 
mucosa. It most commonly affects males and 
individuals with a positive family history of 
the disease, and affects all age groups. Atopic 
predisposition is observed, with the majority 
of patients showing allergic symptoms typical 
of asthma, allergic rhinitis, eczema and IgE-
-mediated food allergy. The aim of the study is 
to describe Eosinophilic Esophagitis.
Keywords: eosinophilic esophagitis; digestive 
endoscopy; biopsy; epidemiology.

DEFINITION OF EOSINOPHILIC 
ESOPHAGITIS
Eosinophilic esophagitis (EEo) was first 

described in 1978 (LANDRES; KUSTER; 
STRUM, 1978) and has been recognized as a 
disease since 1993 (VEIGA et al., 2017). Cur-
rently, it is characterized by symptoms of dys-
phagia and/or food impaction in adults and 
feeding problems, abdominal pain and/or vo-
miting in children, with esophageal histology 
showing a minimum eosinophil count of 15 
per high-power field (DHAR; et al., 2022).

The disease has an important association 
with allergies and has recently been 
recognized as a late manifestation of atopic 
march (DALL’AGNOL; et al., 2021).

EPIDEMIOLOGY
OES is a clinical entity that predominantly 

affects male patients and a potential genetic 
component is suggested, observed by an incre-
ased familial incidence and greater frequency 
in Caucasians (DIAS et al, 2012). However, 
with regard to the relationship with Cauca-
sians, most studies and case studies origina-
te from the Western hemisphere, which may 
project a bias in this observation (SOARES, 

2016). It affects all age groups, although it was 
first described in children, and more recently 
it has been increasingly diagnosed in children 
and adults (DIAS et al., 2012).

Epidemiological data suggest that OES is 
currently the second most common cause of 
chronic esophagitis, after gastroesophageal 
reflux disease, and a frequent cause of 
dysphagia (DIAS et al., 2012), with prevalence 
currently approaching that of Crohn’s 
disease and ulcerative colitis in the pediatric 
population (A BORDEA et al., 2013).

The increased prevalence of OES has been 
correlated with the increased prevalence of 
atopy, with the majority of patients manifesting 
other allergic symptoms, (A BORDEA et 
al., 2013) including asthma, allergic rhinitis, 
eczema and IgE-mediated food allergy 
(MUIR, 2018), with at least 60% of patients 
presenting with atopic symptoms previously 
or at the time of diagnosis (BIEDERMANN 
et al., 2021).

PATHOGENY
The etiology of OES is uncertain; howe-

ver, it is known that there is an interaction 
between the genetic characteristics and envi-
ronmental factors of each patient (VEIGA et 
al., 2017). Several factors are related to the pa-
thogenesis of this disease, including caesarean 
section, prematurity, antibiotics in childhood, 
food allergies, lack of breastfeeding or living 
in an area with low population density, sug-
gesting that an alteration in the stimulation of 
the immune system at an early age is a predis-
position to this pathology (SOARES, 2016).

The growing number of OES cases seems to 
be included in the context of the generalized 
increase in allergic pathologies, since the 
literature suggests that the lack of early exposure 
to certain microorganisms and the alteration 
of the microbiome may play an important role 
in the pathogenesis of OES, similar to what 
is described for other atopic diseases, such 
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as asthma and atopic dermatitis (SOARES, 
2016). In this sense, atopic individuals show a 
greater genetic predisposition to develop OES, 
since aeroallergens and food allergens are 
constantly implicated in the pathophysiology 
of this disease clinical entity (NUNES, 2018). 
Furthermore, the fact that around 40 to 80% of 
patients with OES have a personal history and 
60% have a family history of atopy (SOARES, 
2016) firmly corroborates the immunological 
hypothesis.

The genetic context is strongly linked to 
EOS, which can alter the esophageal epithelial 
barrier, the recruitment of eosinophils by 
eotaxin and tissue remodeling linked to 
the development of fibrosis. The pattern of 
eosinophilic esophagitis follows a hereditary 
model: parents of children with the disease 
have a history of esophageal dysfunction 10% 
of the time and can contract the pathology 7% 
of the time (INAGE et al., 2018).

PHYSIOPATHOLOGY

IMMUNITY
The presence of intraepithelial eosinophils 

in the oesophagus defines OES, as this luminal 
site is normally devoid of this cell type (VINIT 
et al, 2019).

The immune response in eosinophilic 
esophagitis is triggered mainly by ingested 
food allergens. These allergens lead to a type 
2 T-helper cell response, and this pathway 
promotes the activation of cytokines, mainly 
interleukin IL-5 and IL-13. IL-5 participates 
in the maturation of eosinophils, and eventual 
migration to the esophageal epithelium 
(INAGE et al., 2018), and the increase in 
IL-13 leads to the production of specific 
proteins, especially eotaxin-3 via epithelial 
cells. Eotaxin-3 is a primary regulator of 
eosinophils in the gastrointestinal tract. In 
addition, IL-13 also induces proteases that 
damage the epithelial barrier and reduce the 

expression of adhesion molecules (PATEL; 
HIRANO; GONSALVES, 2021).

Eosinophils are recruited from the 
blood pool with local chemotaxis. They are 
responsible for initiating and maintaining 
inflammation, as they act as antigen presenters, 
recruiting T lymphocytes, guiding Th2 
differentiation, recruiting and activating mast 
cells and basophils (DAVIS; ROTHENBERG, 
2016). Eosinophils contribute to esophageal 
fibrosis by degranulating and secreting their 
proteins, such as basic protein (MBP) and 
fibrogenic growth factors such as TGF-β 
(CARVALHO et al., 2019).

Mast cells show an increased number and 
degranulation in the esophageal epithelium, 
suggesting the involvement of immediate 
hypersensitivity (mediated by immunoglo-
bulin E (IgE). They participate in eosinophil 
activation and esophageal dysmotility and 
remodeling, with the appearance of fibrosis. 
Their pattern of protease secretion and incre-
ased expression of carboxypeptidase A3 and 
tryptase may be specific for EEo. Langerhans 
cells, the APCs of the keratinocyte layer, inte-
ract with antigens at the beginning of the pa-
thological cascade. They express FceRI, which 
correlates with the level of Th2 response in 
atopic pathologies. Basophils express the thy-
mic stromal lymphoprotein (TSLP) receptor, 
a basophil proliferation factor with a complex 
role, inducing a Th2 immune response, incre-
asing basophil and APC recruitment and pro-
moting atopic dermatitis and asthma (VINIT 
et al., 2019).

The immune response is mainly mediated 
by Th2 interleukins (IL), IL-4, IL-5 and IL-13. 
IL4, secreted by Th2 cells, natural killers (NK) 
and TSLP-dependent basophils promotes 
the differentiation of virgin T cells into 
Th2 and B cells ending with IgE secretion. 
Overexpression of esophageal IL 13 by Th2 
cells increases the expression of chemokine 
ligand 26 (CCL26), eotaxin 3 and periostin, 
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eosinophil recruitment from the circulating 
pool and expression of calpain 14 (CAPN14) 
responsible for the production of STAT6 
and IL-33. It also increases the survival of 
T cells and decreases the local expression of 
desmoglein-1 (DSG1), filaggrin and epidermal 
differentiation complex (EDC), altering the 
epithelial barrier. IL-5, an eosinophil and 
mast cell differentiation and survival factor 
secreted by eosinophils, activates TL and mast 
cells in chronic allergic reactions (VINIT et 
al., 2019).

THE ROLE OF ALLERGIES
Previous studies have shown that 

aeroallergens can also exacerbate OES, since 
the diagnosis of OES seems to increase 
during the spring and summer pollen seasons 
(DALL’AGNOL; et al., 2021). One study 
showed that more than 90% of the OES 
patients analyzed had a history of atopy, with 
concomitant asthma, rhinoconjunctivitis, 
atopic dermatitis or IgE-mediated food 
allergy (CARVALHO et al., 2019). Therefore, 
the assessment and treatment of diseases 
concomitant atopic diseases can optimize 
patient management and improve quality of 
life (PATEL; HIRANO; GONSALVES, 2021).

OES is associated with a high total IgE level 
and sensitization to food allergens (75%), 
mainly milk, often associated with egg, wheat 
and soy. In short, although IgE sensitization is 
common, OES is not merely an IgE-mediated 
food allergy and may involve complex 
mechanisms involving the innate and adaptive 
immune system (VINIT et al. 2019).

GENETICS
The study of the genetics and etiology 

of eosinophilic esophagitis has led to the 
conclusion that there is a repeated genetic profile 
in affected patients, and this pattern is called 
the EEo transcriptome. This profile contains 
several hundred differentially expressed genes 
(“upregulated” or “downregulated”), with the 
most expressed gene being the eotaxin-3 
gene, whose expression is induced by IL-13 
(RYU et al., 2020) with a 53-fold increase 
when compared to control groups (NUNES, 
2018). In addition, other genes such as thymic 
stromal lymphopoietin (TSPL) and calpain 
14 (CAPN-14) are overexpressed, disrupting 
the esophageal barrier and exacerbating 
inflammation. Genetic studies to date have 
been concerned with identifying locations 
of risk genes for EEo and their role in the 
development of the disease (RYU et al., 2020).

The involvement of epigenetics has 
been little studied, and among the current 
knowledge, as mentioned in this review, we 
highlight biochemical studies involving a 
single nucleotide polymorphism in the CCL26 
gene, which codes for eotaxin. This gene is 
highly expressed in esophageal epithelial 
cells of patients with EoE when compared to 
healthy individuals, and is strongly associated 
with eosinophil chemotaxis and tissue 
mastocytosis (SOARES, 2016).

The initial response to antigens is mediated 
by the release of IL-13, which recruits 
eosinophils through the release of eotaxin-3. 
Once activated in the oesophagus, the 
eosinophils release protein granules which, 
in addition to precipitating inflammation 
and their cytotoxic action on the oesophageal 
epithelium, increase the smooth muscle 
activity and cause the degranulation of mast 
cells and basophils (RUNGE; DELLON, 
2015).

The involvement of epigenetics comes from 
the point of view that the lack of early expo-
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sure to microorganisms and the alteration 
of the microbiome create a “signature” that 
increases the likelihood of developing ESO, 
and this epigenetic-EEO interaction includes 
the modification of histones, DNA methyla-
tion and the post-transcriptional repression 
of microRNAs (miRNAs) (SHERRILL; RO-
THENBERG, 2014). Initially, most of what is 
known about the involvement of epigenetics in 
EoS was obtained from biochemical studies of 
the promoter of the main EoS candidate gene, 
CCL26. In relation to histone modification 
and DNA methylation, post-transcriptional 
modification of the histone tail is a reversible 
mechanism, mostly acetylation and methyla-
tion, which causes altered accessibility to gene 
promoters located proximal or distal to the 
modified histone (SOARES, 2016).

In addition, DNA methylation occurs at 
the level of cytosine nucleotides located on 
cytosine-guanine dinucleotides (CpG). In 
addition to epigenetic regulation by histone 
acetylation, the CCL26 promoter is also 
controlled by DNA methylation, which occurs 
at the level of cytosine nucleotides located on 
cytosine-guanine dinucleotides and, like other 
epigenetic marks, is dynamically regulated 
(SHERRILL; ROTHENBERG, 2014).

Finally, miRNAs are small sequences of 
non-coding RNA that affect the expression 
of target genes at the post-transcriptional le-
vel. They act by repressing or inducing the 
degradation of messenger RNA (mRNA) by 
binding to complementary sequences in the 3’ 
non-coding region of target mRNAs, forming 
double-stranded RNA molecules (HOLVO-
ET; BLANCHARD, 2014). An ultra-specific 
set of miRNAs has been found to be dynami-
cally altered in the esophageal mucosa of pa-
tients with EoE (SOARES, 2016), and are also 
different from the samples observed in con-
trols and in patients with chronic and non-e-
osinophilic forms of esophagitis (SHERRILL; 
ROTHENBERG, 2014).

CLINICAL MANIFESTATIONS
The symptoms of eosinophilic esophagitis 

are diverse and vary with age (DALL’AGNOL; 
et al., 2021). In general, the disease is non-s-
pecific and symptoms can be infrequent, not 
perceived as alarming and often confused 
with GERD symptoms (MENDONÇA; PIN-
TO, 2020).

Currently, there are no symptoms or 
alterations on physical examination, biological 
markers or pathognomonic endoscopic 
findings of the disease and other causes of 
esophageal eosinophilia should always be 
excluded. OES is chronic and relapsing and 
the activity of the disease is highly variable, 
and there is usually an average period of 4.3 
years between the onset of symptoms and 
diagnosis, which can vary between 1 and 13 
years (SOUSA; COSTA; BARBOSA, 2013).

In children, the most common symptoms 
are epigastric pain, regurgitation, vomiting 
and chest pain, with little response to 
therapy with acid blockers and prokinetics 
(SUSSENBACH, 2006), as well as pharyngeal 
globus and anorexia, and less frequently 
symptoms such as growth retardation and 
hematemesis (SOARES, 2016).

Infants and pre-school children, especially 
under 2 years of age, most commonly present 
with feeding difficulties such as choking, as-
phyxia, refusal to eat, vomiting and poor wei-
ght-status progression (CANARIAS, 2018), 
and the frequency and severity of symptoms 
are often not related to the degree of esopha-
geal eosinophilia found (SOARES, 2016). In 
addition, Otteson et al showed that certain 
recurrent ENT symptoms such as cough, dys-
phonia and hoarseness are common in the 
presentation of OES, corresponding to an ave-
rage incidence of 46, 38 and 28% respectively 
(CANARIAS, 2018).

In older children and adolescents, we ob-
serve symptoms such as dysphagia, retros-
ternal burning and non-specific abdominal 
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pain (SOUSA; COSTA; BARBOSA, 2013), as 
well as symptoms of food impaction, nausea, 
GERD symptoms or selective dieting (VEIGA 
et al., 2017).

In adults, the most frequent symptom is 
dysphagia for solids, and many of them report 
the need to adapt their eating habits over time 
in order to minimize symptoms (SOARES, 
2016). In addition, the sensation of a “bolus” 
in the throat (SOUSA; COSTA; BARBOSA, 
2013), food impaction and esophageal 
dysmotility can also occur, suggesting 
involvement of the muscular layer of the 
esophageal wall (CANARIAS, 2018).

The symptoms of atopic diseases are 
frequently observed in the adult population 
and in the pediatric population, however, in 
the former they are less prevalent (SOARES, 
2016).

For a more detailed assessment, the 
doctor should obtain data such as a history 
of vomiting, reflux, food impaction, feeding 
difficulties, heartburn or abdominal pain, as 
well as a history of atopic disease, a family 
history of impaction, esophageal dilation 
or eosinophilic gastrointestinal disease 
(MENDONÇA; PINTO, 2020).

Finally, the symptoms are sometimes 
underestimated as a result of the patient’s 
accommodation to the symptoms, such as 
eating slowly, chewing carefully, cutting the 
food into smaller pieces, associating food with 
sauces, drinking liquids to better dilute the 
food and avoiding pills and consistent foods 
that cause discomfort (VEIGA et al., 2017).

DIAGNOSIS
According to the latest consensuses, 

the presence of symptoms of esophageal 
dysfunction, associated with mucosal biopsies 
showing at least 15 eosinophils per high 
magnification field after excluding secondary 
causes of esophageal eosinophilia, is necessary 
for diagnosis (VEIGA et al., 2017).

ENDOSCOPIC ASPECTS
When OES is suspected based on symp-

toms, esophagogastroduodenoscopy (EGD) 
is useful in assessing other potential causes of 
esophageal eosinophilia and obtaining eso-
phageal biopsies (VEIGA et al., 2017). EDA 
can be normal in 7 to 18% of cases or show 
changes in the esophageal mucosa, such as 
transverse rings or grooves, longitudinal ero-
sions, edema, friability, whitish plaques, nar-
rowing and even esophageal polyps, as well as 
other abnormalities (GIRARDI et al., 2015). 
In addition, chronic remodeling is represen-
ted by restrictions, characterizing the aspect 
“crepe paper esophagus”, in which linear le-
sions occur in response to minimal trauma 
(FURUTA; KATZKA, 2015).

The endoscopic pattern is different in 
children and adults. Children more often 
have a normal-looking esophagus or plaques 
or edema are observable, while adults have 
rings and stenoses more commonly; thus, 
this difference supports the concept that 
some aspects are the result of inflammation 
(edema, plaques, furrows), while others 
are characteristic of fibrosis and chronic 
inflammation (rings, stenoses, narrowing) 
(SOARES, 2016).

HISTOLOGICAL ASPECTS
In eosinophilic esophagitis there is an 

infiltration of eosinophils in the epithelium 
that can be detected with standard 
hematoxylin-eosin staining (NUNES, 2018). 
Esophageal inflammation in OES has a 
diagnostic threshold of at least 15 eosinophils 
per high magnification field in at least one 
esophageal site. This criterion allows for a 
certain standardization of the diagnosis, 
but it is still somewhat arbitrary and needs 
to be complemented by the clinic (PATEL; 
HIRANO; GONSALVES, 2021).

In addition, there are other histopathologi-
cal changes associated with EoS, including eo-
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sinophil density, eosinophil surface stratifica-
tion, eosinophilic microabscesses, basal layer 
hyperplasia, dilated intracellular spaces, sur-
face epithelial alterations, dyskeratotic cells 
and, if the subepithelial tissue is analyzed, fi-
brosis of the lamina propria (PATEL; HIRA-
NO; GONSALVES, 2021). There are also no 
substantial histological differences between 
children and adults.

It is valid to state that none of the findings 
mentioned above are pathognomonic of EEo 
and the diagnosis cannot be made based on 
histological evidence alone (VINIT et al., 
2019).

Esophageal biopsies in the proximal, 
middle and distal esophagus are mandatory 
for diagnosis and should be performed during 
any upper digestive endoscopy, in the context 
of dysphagia, food impaction or the presence 
of other symptoms (SAILLEN et al., 2014). 
In order to increase diagnostic accuracy, it 
is recommended that at least 4 fragments 
of biopsies of the mid-proximal and distal 
esophagus (DALL’AGNOL; et al., 2021). 
Studies show that performing six biopsies 
increases sensitivity to 99% (VEIGA et al. 
2017).

Oesophageal biopsies obtained by 
traditional methods take samples of the 
epithelium and rarely take tissues deeper 
than the lamina propria, which limits the 
characterization of OES to the mucosa. 
However, rare esophagectomy samples from 
patients with OES have shown transmural 
eosinophilic inflammation (SOARES, 2016).

To rule out other gastrointestinal diseases 
that also have eosinophilic infiltrates, it 
is important to perform a biopsy of the 
esophagus, stomach and duodenum, especially 
at the first endoscopy (VEIGA et al., 2017).

TREATMENT
The goals of treatment are to relieve symp-

toms, improve histopathology, reverse exis-
ting disease and prevent future complications 
of the disease (PATEL; HIRANO; GONSAL-
VES, 2021).

A widely used parameter of response to 
therapies is symptoms, but they cannot be 
used in isolation as a determinant of disease 
activity since the patient’s lifestyle and diet 
can mask symptoms (SOARES, 2016).

The three main therapeutic options for 
OES, which aim to eliminate the allergenic 
stimulus, achieve symptomatic control and 
remission of disease activity, are diet, drugs 
and endoscopic dilation (DALL’AGNOL; et 
al., 2021).

Diet therapy is considered a first-line 
treatment strategy in adults and children 
(PATEL; HIRANO; GONSALVES, 2021). 
Three different dietary approaches are used: 
the diet of elimination of all food allergens, 
using an amino acid-based formula; the 
diet of food restriction guided by allergy 
tests (specific IgE research by skin prick or 
serum tests and patch test; and the empirical 
diet of elimination of six food groups most 
commonly known to trigger EoE: soy, egg, 
milk, wheat, nuts and seafood (VEIGA et al., 
2017). Such diets include food restrictions 
and are effective, however, most of the time 
because they are restrictive they are not well 
accepted by patients.

The aim of diet therapy is not to maintain a 
definitive restrictive diet, but rather to identify 
a limited number of specific eating triggers 
and customize a long-term maintenance diet 
(FURUTA; KATZKA, 2015).

Drug treatments that are primary therapy 
options for both children and adults include 
topical corticosteroids, the most commonly 
used being Fluticasone for 6 to 8 weeks or 
oral viscous Budesonide (SOUSA; COSTA; 
BARBOSA, 2013), which have the same 
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efficacy as systemic corticosteroids, although 
they have few side effects, except for the risk 
of oral candidiasis (SAILLEN et al., 2014). 
Despite being effective and well tolerated, 
after discontinuation 50% of cases can recur 
(SOUSA; COSTA; BARBOSA, 2013).

As for systemic costicosteroids, such 
as Prednisolone, they should only be used 
in situations where urgent symptomatic 
relief is required: severe dysphagia, reduced 
esophageal caliber without indication for 
esophageal dilation due to risk of perforation, 
weight loss and inability to eat (SOUSA; 
COSTA; BARBOSA, 2013).

First-line treatment of EEo with PPI 
monotherapy is widely practiced (DHAR 
et al., 2022), and can result in a significant 
improvement in symptoms and the rate of 
eosinophil infiltration in cases of esophageal 
eosinophilia. Regardless of the presence of 
associated gastroesophageal reflux, they have 
an overall histopathological response of 42% 
based on observational studies (SAILLEN et 
al., 2014).

Esophageal dilation is an effective strategy 
for controlling dysphagia symptoms resulting 
from stenosis associated with OES, and can 
be used in adolescents and adults (FURUTA; 
KATZKA, 2015). However, it is associated 
with the risk of bleeding, perforation and chest 
pain (SOUSA; COSTA; BARBOSA, 2013).

A number of other agents have been 
studied to a limited extent in OES, but their 
efficacy has not been established and they are 

not recommended for use (SOARES, 2016). 
Some studies have shown histological efficacy 
with the use of monoclonal antibodies, such 
as anti-IL-5 Reslizumab, but they do not 
appear to have any effect on symptomatology 
(VEIGA et al., 2017). Dupilumab, an anti-
interleukin (IL-4) receptor monoclonal 
antibody, has been used to treat the disease 
treatment of chronic allergic diseases such as 
eczema and asthma. Targeting the IL-4 and IL-
13 pathway has been considered a potentially 
useful strategy in the management of patients 
with OE (DHAR et al. 2022).

PROGNOSIS AND FOLLOW-UP
An endoscopy should be carried out after 

an initial course of 6 to 12 weeks to check 
the effectiveness of any pharmacological/
dietary therapy. However, it is valid to say 
that the follow-up of each patient must be 
individualized, and it is necessary to perform 
EDA every 3 months or if symptoms worsen, 
to follow up clinically, and to make nutritional 
and therapeutic adjustments and indicate new 
tests (SOUSA; COSTA; BARBOSA, 2013).

EEo is a chronic disease which, if left 
untreated, can lead to a reduction in patients’ 
quality of life. However, periods of symptom 
remission can occur spontaneously or induced 
by dilation. Evidence to date indicates that 
eosinophilic esophagitis does not represent 
a pre-malignant disease and does not reduce 
life expectancy (VEIGA et al., 2017).
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