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Clinical characterization and first-line treatment response
in patients with eosinophilic esophagitis: experience
from a Portuguese Imnmunoallergology department

Caracterizacao clinica e resposta ao tratamento de primeira linha em doentes com
esofagite eosinofilica: experiéncia de um servico portugués de imunoalergologia
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RESUMO ‘

’ ABSTRACT

Introducao: A esofagite eosinofilica (EoE) € uma doenca cronica
imunoalérgica de patogénese ainda pouco compreendida. O
tratamento visa controlar os sintomas e a inflamagéo, mas a resposta
as terapéuticas de primeira linha permanece pouco esclarecida.
Este estudo teve como objetivo caracterizar uma coorte de doentes
com EoE, avaliar a eficacia das terapéuticas convencionais e
determinar eventuais biomarcadores de resposta. Meétodos:
Estudo retrospetivo de doentes com EoE seguidos entre 2009 e
2023. Resultados: Foram incluidos 130 doentes com EoE, 79,2%
do sexo masculino, com idade mediana (IQR) de 24 (18) anos. A
idade mediana (IQR) do inicio dos sintomas foi de 13 (15) anos e
do diagnéstico, de 17 (18,5) anos. O intervalo médio entre o inicio
dos sintomas e o diagnéstico foi de 49 meses. O impacto alimentar
e a disfagia foram os sintomas mais frequentes, em 72,3% e 66,2%
dos doentes, respetivamente. Doenca clinica grave foi observada
em 51,5% e doencga histolégica grave em 42,3%. Comorbilidades
atdpicas estavam presentes em 84% dos doentes, sensibilizagao
alimentar em 67% e sensibilizagcdo a aeroalérgenos em 80,8%.
Relativamente a resposta terapéutica, 20,8% foram considerados
respondedores completos (G1), 9,2% nao respondedores (G2),
64,6% respondedores parciais(G3) e 5,4% aguardavam avaliagao
endoscopica e/ou histologica. No grupo G3, 65,5% mantinham
sintomas; 94% apresentavam alteracbes endoscdpicas e 88,4%
apresentavam alteracdes histoldgicas. As opcdes terapéuticas entre
G1vs G2, G1vs G3ou G1vs G2 + G3 ndo apresentaram diferencas
estatisticamente  significativas. Na comparacdo G1vsG2+G3,
observaram-se diferengas significativas nos eosinéfilos periféricos
(860 vs 530/uL, p=0,047) e na presencga de doenca histologica grave
(18,5% vs 51%, p=0,003). Conclus6es: A maioria dos doentes era
do sexo masculino, com um atraso médio de quatro anos desde
0 inicio dos sintomas. Apenas 21% alcangaram remisséo completa
com terapéuticas de primeira linha. Niveis basais elevados de
eosindfilos periféricos e doenga histolégica grave associaram-se a

Background: Eosinophilic Esophagitis (EoE) is a chronic
immune- and allergen-mediated disease with incompletely
understood pathogenesis. Treatment aims to relieve symptoms,
control inflammation, prevent complications, and improve
the quality of life. Despite first-line therapies, the treatment
response remains poorly understood. This study aimed to
characterize an EoE cohort, evaluate the effectiveness of
conventional treatments, and determine possible biomarkers
of response. Methods: We conducted a retrospective study
of patients with EoE who were followed up from 2009 to 2023.
Results: A total of 130 patients with EoE were included: 79.2%
were male, and the median (IQR) age was 24 (18) years. The
median (IQR) age at symptom onset was 13 (15) years and at
diagnosis was 17 (18.5) years. The mean time gap between
symptom onset and diagnosis was 49 months. Food impaction
and dysphagia were the most frequent symptoms, 72.3%
and 66.2%. Of these, 51.5% had severe clinical disease, and
42.3% had histologically severe disease. Of the patients, 84%
had atopic comorbidities, 67% had food sensitization, and
80.8% had aeroallergen sensitization. Regarding therapeutic
response, 20.8% were complete responder (G1), 9.2% non-
responder (G2), 64.6% partial responders(G3), and 5.4% were
awaiting evaluation. In G3,65.5% maintained symptoms, 94%
endoscopic, and 88.4% histological abnormalities. Therapeutic
G1vsG2, G1vsG3 or G1vsG2+G3 did not show significant
differences. In G1vsG2+G3, significant differences were
observed in peripheral eosinophils (360vs530/ul, p=0.047)
and histologically severe disease (18.5vs51%, p=0.003).
Conclusions: Most patients were male, with a mean delay of 4
years from the symptom onset. Only 21% of patients achieved
complete remission with first-line therapy. High baseline
peripheral eosinophil levels and severe histological disease
were associated with partial/no response to first-line treatments,
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resposta parcial ou ausente as terapéuticas de primeira linha, sendo
necessarios mais estudos para esclarecer a imunopatogénese da
EOE e identificar biomarcadores preditivos.

Descritores: Esofagite eosinofilica; eosinofilos; terapéutica;
resultado do tratamento; biomarcadores.

suggesting distinct pathophysiological mechanisms. Further
studies are needed to clarify the immunopathogenesis of EoE
and to identify predictive biomarkers.

Keywords: Eosinophilic esophagitis; eosinophils; therapeutics;
treatment outcome; biomarkers.

Introduction

EoE is a complex, heterogeneous, and chronic
immune-mediated inflammatory disorder that is often
progressive'S. It was first described in 1978 and later
defined by Attwood et al.2in 1993 and Straumann et al.*
in 1994. The pathophysiological mechanism is still not
fully understood and is likely multifactorial, involving
an abnormal esophageal response to food and/or
environmental allergens in genetically predisposed
individuals, along with epithelial barrier alterations and
possibly esophageal microbiota changes®57.

Foods such as milk, eggs, wheat, and soy trigger
disproportionate immune responses, contributing to
chronic esophageal inflammation®2.

Th2 interleukins (IL), particularly IL-4, IL-5, and IL-13,
play a central role, increasing eotaxin 3, recruiting and
activating eosinophils, basophils, and mast cells, and
promoting chronic inflammation, tissue damage, fibrosis,
and dysmotility with smooth muscle constriction'37° .

EoE is diagnosed based on mucosal eosinophilic
infiltration of =15 eosinophils per high-power field (eos/hpf)
in the esophagus, along with symptoms of esophageal
dysfunction, after excluding other conditions with similar
clinical, histologic, or endoscopic features! %13,

Symptoms vary by age: in adults, dysphagia,
gastroesophageal reflux, heartburn, and food impaction
are most common, reflecting progression toward
esophageal stenosis; in children, vomiting, regurgitation,
heartburn, and abdominal pain are more frequent” 314,

Treatment aims to control symptoms, restore quality
of life and oral intake, and reduce inflammation to prevent
irreversible changes. The choice of initial therapy involves
considering the reported efficacy, patient preferences,
disease severity, and resource availability.

Current  guidelines from the American
Gastroenterological Association (AGA) and the
Joint Task Force on Allergy-Immunology Practice
Parameters (JTF) recommend swallowed topical
corticosteroids (STC) as the first-line therapy, with
a strong recommendation supported by moderate-
quality evidence'®'2. High-dose proton pump inhibitors
(PPI) can also be effective and safe, representing a
viable initial option for many patients®12,

An elimination diet is another first-line option
recommended, although it is considered a conditional
recommendation due to low-quality evidence. Current
strategies include elemental and empirical or target
elimination diets. There may be challenges with long-
term adherence to dietary elimination and a major
limitation to the use these diets in treatment of EoE is
the need for repeated endoscopic biopsy assessment
during the food reintroduction process'®26,

Recently, dupilumab, a humanized monoclonal
antibody that blocks the IL-4 receptor alpha chain
and modulates IL-4/IL-13 signaling, was approved for
EoE in patients aged =12 years when conventional
therapies fail'”8,

Endoscopic dilation may be considered in severe
stenotic cases to reduce the risk of food impaction;
however, it does not improve histologic eosinophilia'®'2.

Whenever possible, management should involve a
multidisciplinary team, including immunoallergologists,
gastroenterologists, and nutritionists, to assess dietary
feasibility and ensure nutritional follow-up'218.

In this context, we aimed to characterize a cohort
of patients with EoE followed in the Immunoallergology
department of a tertiary Portuguese hospital over a
13 years period, providing a detailed description of
their clinical profile and assessing the effectiveness of
conventional treatment approaches tailored to evolving
guidelines and patient or family preferences.

Material and methods

This was a retrospective, observational, real-life
study of patients with EoE followed up at a tertiary
center from January 2009 to December 2023.
Demographic and clinical data were obtained from
the clinical records of all patients.

We analyzed demographic data, symptoms
reported, and personal history of allergic diseases. A
personal history of allergic diseases was defined as the
presence of a previous physician-diagnosed allergic
condition (asthma, allergic rhinitis, atopic dermatitis,
or food allergy), supported by clinical history and
confirmatory skin prick test.
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Additionally, we considered serum total IgE and
peripheral eosinophil values, sensitization to inhaled
allergens (assessed through skin prick testing
using a standard commercial panel adopted by our
department), and food sensitization (determined by skin
prick tests with both the standard commercial panel
and additional allergens based on patient symptoms,
as well as atopy patch testing with a fresh food panel
used in our department). We also considered clinical
disease severity, histological severity, and response
to conventional treatment, which included PPI (up to
30 mg twice daily for lansoprazole and 40 mg twice daily
for other PPIs in adults, and 1 mg/kg per dose twice
daily in children), STC (fluticasone up to 1500 ug/day
in adults and 1000 pg/day in children), and allergy-
test-guided elimination diet. These interventions were
implemented according to our department’s treatment
algorithm (Figure 1), which has been adapted over
time to incorporate evolving guidelines and tailored to
the preferences of the patient or their families.

Skin prick tests (SPT) were performed for common
aeroallergens with commercial extracts (Bial-Aristegui®,
Bilbao, Spain), namely house dust and storage mites
(Dermatophagoides pteronyssinus, Dermatophagoides
farinae, Euroglyphus maynei, Lepidoglyphus destructor,

Blomia tropicalis, Glycyphagus domesticus, Acarus
siro, Tyrophagus putrescentiae), dog and cat’s fur,
Alternaria alternata, Aspergillus fumigatus, mixtures of
grasses, Phleum pratense, platanus, Olea europaea,
Parietaria judaica, Artemisia vulgaris and Plantago
lanceolata. Patients underwent SPT with selected
foods according to their clinical history suggestive of
IgE-mediated food allergy, in addition to a standard
panel of milk and proteins (alfa-lactoalbumin, beta-
lactoglobulin, casein), soy, egg (yolk, white, ovalbumin,
ovomucoid), meats (beef, chicken, turkey, pork, and
rabbit), fish (bream, hake, sea bass, sardine, horse
mackerel, cod, tuna, and salmon), seafood (shrimp),
cereals (rice, wheat, barley, corn, rye, and oat), fresh
fruits (apple, pear, and peach), tree nuts (walnut,
hazelnut, cashew, almond, chestnut, pistachio, and
pinion), and peanuts. SPT was performed by an
appropriately trained and experienced professional.
The positive control was performed using histamine
dihydrochloride (10 mg/ml), and the negative control
was performed using an isotonic saline solution. The
SPT results were read after 15 min by measuring the
wheals (mm) using a graduated ruler. Papules with
an average diameter measuring 3 mm larger than the
negative control were considered positive'®.

treatment

Follow-up by

+

| elimination diet~ |
L 8-12 weeks

Imunoallergology and
Gastroenterology

partial or non-responder
| add

swallowed topical corticosteroidsl
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R S O 0 g
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Figure 1

Therapeutic algorithm for patients with EOE adopted in the department. *allergy-test-based elimination diet; PPI - high dose of

Proton Pump Inhibitor
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Food atopy patch tests were performed using
the following standard fresh foods: cow’s milk, egg
white (raw and cooked), egg yolk (raw and cooked),
wheat flour, cornflour, walnut, hazelnut, cashew,
almond, pistachio, pinion, beef, pork, chicken, turkey,
shrimp (raw and cooked), hake, codfish, and soy. The
foods were mixed with isotonic saline and placed in
aluminum cups (8-mm Finn Chambers® in Scanpor
tape; Smartpractice Europe GmBH, Germany) and
adhered to the patient’s back. The patches were
removed at 48 h, and the results were read at 48 and
96 h. Reactions were classified as + for erythema and
scattered papules, ++ for erythema and papules, and
+++ for erythema and vesicles, according to standard
patch testing protocols®.

Severe clinical disease was characterized by
at least one visit to the emergency department
or hospital admission due to EoE complications
(severe dysphagia, food impaction, or esophageal
perforation). The criteria for defining EOE complications
were adapted from Furuta and Katzka?' and Gomez
Torrijos et al.?2.

Histological severe disease was considered if it was
observed equal to or greater than 55 eos/hpf and/or
microabscesses in esophageal biopsies. These criteria
were adapted from van Rhijn et al.?.

When evaluating the patient’'s response to
treatment, we categorized the patient into one of
three groups based on the following criteria, adapted
from Dellon and Gupta®: 1. Complete responder
(G1): Patient-reported symptom resolution, as well as
normalization of endoscopic and esophageal biopsies
(<1eos/hpf). 2. Non-responders (G2): Persistence of
symptoms, esophageal eosinophilia (>15eo0s/hpf), and
endoscopic abnormalities. 3. Partial responder (G3):
Persistence of symptoms and/or continued observation
of endoscopic or histological abnormalities.

Following the classification of patients based
on their response to treatment, we compared the
frequency of patients exhibiting different treatment
responses within the same therapeutic strategy (G1
vs. G2, G1 vs. G3, and G1 vs. G2+G3).

The analyzed variables, (gender, age at onset of
symptoms, age at diagnosis, time gap between onset
of symptoms and diagnosis, personal history of allergic
diseases, serum total IgE and eosinophil values, food
sensitization, clinical disease severity, histologically
severe disease, and response to treatment within the
same treatment approaches), between G1 and the
combined group of G2 and G3.

Statistical analyses were performed using
IBM SPSS software (version 21.0; IBM Corp.).
Continuous variables are presented as means and
standard deviations or medians and interquartile
ranges for variables with skewed distributions, and
categorical variables are presented as frequencies
and percentages. Normal distribution was confirmed
using the Shapiro-Wilk test or skewness and kurtosis.
For bivariate analysis, the t-independent test or Mann-
Whitney test was used to compare parametric and
non-parametric variables, respectively. Categorical
variables were compared using Fisher’s exact test
or Pearson’s chi-square (x?) test, as appropriate.
Statistical significance was set at p < 0.05.

This study was conducted in accordance with
the ethical and legal principles and followed the
recommendations of the Declaration of Helsinki of
the World Medical Association. The anonymity of all
participants in this study was guaranteed.

Results

A total of 130 patients with eosinophilic esophagitis
were included, of whom 103 were male (79.2%), with
a currently median(IQR) age of 24'® years, being 19
patients (14.6%) under 18 years. As also observed in
Table 1, the median (IQR) age at the onset of symptoms
was 13" years and at diagnosis 17 (18.5) years.

The mean+SD time gap between the onset of
symptoms and diagnosis was 49+65.7 months. For
73 patients (56.2%) diagnosis was established at a
pediatric age and in 57 (43.8%) patients at adult age.

Most patients (83.8%; n=109) had atopic
comorbidities: 79.2% had allergic rhinoconjunctivitis,
30.8% had IgE-mediated food allergy, 26.2% had
asthma, and 11.7% had atopic dermatitis.

Food sensitization was observed in 66.9% (n=87)
of the patients, with more relevance to tree nuts (n=26,
20%), cow’s milk (n=22, 16.9%), wheat (n=20, 15.4%),
and egg (n=19, 14.6%).

Skin prick tests with airborne allergens were positive
in 105 (80.8%) patients, with greater relevance to house
dust mites (n=92, 70.8%) and pollen (n=70, 53.8%).

According to Figure 2, the most frequent symptoms
reported were food impaction (72.3%), followed
by dysphagia (66.2%), retrosternal pain (40%),
gastroesophageal reflux (25.4%), and vomiting
(23.8%). At the time of diagnosis, both median blood
serum eosinophil count and total IgE level were above
the reference values, 476 cells/uL and 164 KUIL,
respectively.
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Table 1
Characterization of study population

Total Patients

Complete  Non Responders (G2) + vs(G2+G3)

Treatments n=130 Responders Parcial Responders (G3) value
= (G1) n=27 n=96 P

Male, % 79.2 70.4 81.3 0.22*

Median age, Y(IQR) 24(18) 26(14) 24(20) 0.76*

Median age at onset of symptoms, Y(IQR) 13(15) 12(10) 14(15) 0.6
Median age at diagnosis, Y(IQR) 17(18.5) 16(15) 17(20) 0.29*

Mean time gap between onset of symptoms and diagnosis, .

49+65.7 45+82.3 50.9+60.6 0.5
months+SD

Personal history of allergic diseases, % 83.8 85.2 83.3 0.63"
Median blood serum eosinophils, cells/uL(IQR) 476(350) 360(338) 530(360) 0.047°
Median serum total IgE, KU/L (IQR) 164(651) 180(514.6) 145(516,5) 0.89*

Food sensitization, % 66.9 70.4 64.6 0.8"

Severe clinical disease, % 51.5 44.4 56.3 0.3*
Histologic severe disease, % 42.3 18.5 51 0.003#

*Mann Whitney statistic test. **T-test statistic test. *Chi-square statistic test.
72.3
66.2
40
2
25.4 23.8

mfood impaction m dysphagia mretrosternal pain m gastroesophageal reflux ®vomiting

Figure 2
Eosinophilic esophagitis symptoms at diagnosis

At the time of EoE diagnosis, 51.5% (n=67) had
severe clinical disease and 42.3% (n=55) had severe
histological disease.

Globally, most patients (64.6%) were partial responders
(G8), of whom 65.5% maintained symptoms and 93.9%
and 88.4% had endoscopic and histologic abnormalities,
respectively. Nevertheless, 20.8% of the patients achieved
a complete response (G1), 9.2% maintained non-
response, and the remaining 5.4% had not yet undergone
endoscopic and/or histological evaluation (Figure 3).

According to the treatment algorithm used in our
department, the following distribution of patients was
observed (also detailed in Table 2): 79.2% received
optimized therapy with swallowed fluticasone
combined with PPI, either with (55.2%) or without
(24%) an eviction diet; 14.4% were treated exclusively
with PPI, of whom 5.6% also followed an eviction diet;
and 6.4% were on therapeutic regimens without PPI,
which was not initially considered in the algorithm, with
half of these patients (3.2%) also on an eviction diet.
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= partial responders

Figure 3
Classification of treatment response

Table 2

® non responders

65.5% maintained symptoms
93.9% endoscopic changes
88.4% histologic abnormalities

complete responders

Treatments approaches in patients with eosinophilic esophagitis and comparation between groups

Treatment Pati.:;?\ttasl (%) R(::;':I:te?s Res:::ders Re::::::Iers £ ‘;;Gz’ il |;;G3, e (,C7i2+G3),
(G1) (%) (G2), (%) (G3), (%)

SF + PPl + ED 55.2 59.3 54.5 53.6 0.79 0.66 0.66
SF+PPI 24 14.8 45.5 25 0.1 0.42 0.21
PPI+ED 5.6 7.4 0 4.8 - 0.63 0.61
SF+ED 3.2 3.7 0 3.6 - 0,97 0.88

Isolated PPI 8.8 7.4 0 10.6 - 0.61 0.74
Isolated SF 3.2 7.4 0 2.4 - 0.25 0.21

ED - Elimination Diet; PPI- high dose of Proton Pump Inhibitor; SF - Swallowed Fluticasone. *Chi-square statistic test.

These therapeutic options reflect patient or family
preferences and adjustments made in response to
disease remission during prior evaluations.

The response to the established therapeutic
regimens can be found in Table 2, where no statistical
differences were observed in the frequency of patients
between G1 vs G2, G1 vs G3, or G1 vs G2+G3 within
the same therapeutic regimen.

In the comparison between G1 and G2+G3,
significant differences were observed in median
blood serum eosinophils (360 vs. 530/mm3, p=0.047)
and histologically severe disease (18.5% vs. 51%,
p=0.003). No other significant differences were found,
including age at symptom onset, time gap between
symptom onset and diagnosis, personal history of
allergic diseases, food sensitization, severe clinical
disease, and serum total IgE levels (Table 1).

Discussion and conclusions

This study reflects our real-world experience
in managing patients with EoE, highlighting the
challenges in achieving symptom resolution and
sustained endoscopic and histologic remission. This
study included 130 patients diagnosed with EoOE,
both children and adults, of whom 79.2% were male
(n=103), which is consistent with the recent literature.
Male predominance may be explained by a genetically
male predisposition to develop this disease®'*?.The
mean time gap between the onset of symptoms and
diagnosis was 49+65.7 months, in line with the 3-4
years described in previous studies®. The delay in
diagnosis likely contributed to severe symptoms,
including food impaction in 72.3% of patients. These
factors may also account for the high proportion of
patients (51.5%) with severe clinical disease and
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over a third (42.3%) with severe histological disease
at the time of diagnosis. These findings underscore
the importance of early recognition and intervention
to prevent disease progression and complications in
patients with SLE.

Most patients (n=109; 83.8%) had atopic
comorbidities, primarily allergic rhinitis (n=103; 79.2%)
and asthma (n=34; 26.2%), supporting the concept that
EoE may be part of the allergic march?:2728,

Laboratory data revealed a median serum total IgE
of 164 KU/L (reference value of less than 100 KUA/L)
and a peripheral eosinophilia of 476 cells/uL (reference
value of less than 300/uL), reflecting the role of Th2-
driven inflammation in this condition®25,

Food sensitization was common (66.9%),
particularly to nuts, milk, wheat, and eggs, in line with
European EoE"™'®. However, IgE-based and atopy
patch testing are limited in guiding elimination diets,
and current guidelines increasingly favor symptom-
driven dietary interventions'®%. Despite this, allergy
testing has been performed based on accumulated
clinical experience®=°.

The practical goals of EoE treatment are to prevent
complications, stabilize the disease, and reverse
fibrosis. Whether the last goal is achievable with
current conventional treatments remains unclear.
Pharmacologic therapy consists of either PPls and/
or STC treatment. High doses of PPIs administered
twice daily for 8 weeks are 40% to 60% effective in
achieving histologic remission. The mechanism of PPI
efficacy seems to be at least partly independent of acid
suppression and may be due to its anti-inflammatory
effects and restoration of esophageal barrier function.
The efficacy of STC is 60% to 95%1351,

Food elimination diets are a treatment option for
patients with EoOE. A recent meta-analysis found that
elemental diets were effective in 94.5% of cases,
empiric elimination diets in 63.9-44.3%, and allergy
test-directed diets in 39.5%3%. Although elemental diets
induce histologic remission in most patients, practical
limitations restrict their use.

Additionally, a study found that allergy test-directed
diets have lower remission rates but are more adhered
to in clinical practice®, with 64% of our patients
following this approach.

The established treatment algorithm for more
effective treatment includes regular evaluation of
clinical, endoscopic, and histological responses to
treatment. Most patients (79.2%) were on optimized
therapy (PPI + STC + elimination diet), but only 20.8%

achieved a complete response (G1). In the group of
patients who partially responded to treatment (G3),
which included 64.6% of the patients, improvements
in symptoms were observed in 34.5% of the patients.
However, endoscopic and histological abnormalities
persisted, with resolution seen in only 6.1% and 11.6%
of patients, respectively.

Meanwhile, no significant differences in therapeutic
options between responders and partial/non-
responders were observed, highlighting the difficulty
in achieving remission with optimized therapy.

Importantly, lower baseline peripheral eosinophil
counts and less severe histological disease were
associated with a complete response, suggesting
distinct underlying pathogenic mechanisms (endotypes)
and the potential value of these parameters as
predictive biomarkers.

The emergence of dupilumab offers a promising
option for patients unresponsive to conventional
therapy'”183435_ We hope that in the near future, this
treatment will become more accessible so that non-
responders and partial responders to conventional
treatment can benefit from it.

This study was limited by its retrospective design,
variable treatment durations, and unequal group sizes.
Nevertheless, it provides a comprehensive overview of
EoE management and real-world treatment outcomes
at a Portuguese tertiary center. Future studies should
focus on validating minimally invasive biomarkers to
predict treatment response, adopting standardized
histologic scoring, and further elucidating the
pathophysiology of EoE to guide personalized therapy.

In conclusion, early diagnosis, multidisciplinary
care, and tailored treatment strategies are crucial
for improving outcomes in EoE. Patients with lower
eosinophil counts and milder histological disease
are more likely to achieve complete remission with
conventional therapies, emphasizing the need
for predictive biomarkers and novel therapeutic
approaches.
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