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IMPACT STATEMENT
This multicenter Italian study highlights frequent
and often multiple type 2 comorbidities in
eosinophilic esophagitis, with relevant comorbidity
burden, persistent diagnostic delays, and rising
diagnoses, emphasizing early, coordinated,
multidisciplinary care.

Summary

Background. Eosinophilic esophagitis (EoE) is a chronic, immune-mediated
esophageal disorder that has been increasingly recognized over recent decades.
Iz is characterized by a type 2 inflammatory response, shared with other type
2 inflammatrory conditions such as allergic rhinitis (AR), food allergy (FA),
atopic dermatitis (AD), bronchial asthma (BA), and chronic rhinosinusitis
with nasal polyps (CRSwINP). This study aimed to assess the diagnostic trends
in EoF over time and evaluate the burden of type 2 comorbidities in a multi-
center cobort of Italian patients. Methods. A total of 295 patients with EoFE,
Jollowed at seven Italian allergy centers with expertise in managing EoE, were
included. We analyzed annual EoF diagnoses, diagnostic delay, and the pres-
ence of type 2 comorbidities — including AR, FA, BA, AD and CRSwNP —
assessed via allergological evaluations ar the participating centers. Statistical
analyses included non-parametric trend tests, linear and logistic regressions,
chi-square tests, and descriptive analyses. Results. Annual FoE diagnoses
showed a significant upward trend from 2014 to 2024 (p = 0.002). How-
ever, the diagnostic delay remained consistently high, showing no correspond-
ing reduction despite the rise in diagnoses. The burden of type 2 comorbid-
ities was substantial, with 83.4% of patients presenting at least one comor-
bidity, and most patients exhibited multiple comorbidities. Conclusions.
Our findings are consistent with previously reported increases in EoE diagno-
ses in Italy, alongside persistent diagnostic delays, and highlight the substan-
tial burden of type 2 comorbidities in these patients, emphasizing the impor-
tance of systematic allergological evaluation and multidisciplinary manage-
mentin patients with EoE.

© 2026 Assaciazione Allergologi Immunologi Italiani Territoriali e Ospedalieri - AAIITO. Published by Edra Media S.r.l. All rights reserved
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Introduction

Eosinophilic esophagitis (EoE) is a chronic, immune-mediated
disorder of the esophagus, characterized by eosinophilic infiltra-
tion and tissue remodeling (1). Over the past few decades, EoE
recognition has increased markedly worldwide, with incidence
and prevalence rising steadily, positioning it as one of the lead-
ing causes of esophageal dysfunction, particularly among young
adults (2-3).

Despite this growing recognition, diagnostic delay remains signif-
icant, underscoring the persistent challenges in achieving timely
diagnosis and early intervention (4).

In the pathogenesis of EoE, the interplay of genetic predisposi-
tions, environmental factors, including food antigens, and patho-
genic microorganisms critically influence maintenance of epithe-
lial barrier integrity. Genetic studies have revealed that epitheli-
al-derived genes such as calpain 14 and TSLP are dysregulated in
EoE. This dysregulation leads to epithelial barrier impairment,
partly due to the loss of desmoglein 1 expression (5).

Barrier disorders induce type 2 immunity, and the imbalanced
immune response further exacerbates epithelial damage, leading
to a chronic vicious cycle. The manifestation of type 2 inflam-
matory disease varies according to the specific organs and tissues
affected. In response to epithelial barrier damage, epithelial-derived
cytokines (for example, thymic stromal lymphopoietin (TSLP),
interleukin (IL)-25, IL-33) initiate the type 2 inflammatory cas-
cade by activating tissue-resident immune cells (such as mast cells,
dendritic cells and group 2 innate lymphoid cells (ILC2)), and
recruiting eosinophils and basophils. These cells induce the pro-
duction of type 2 cytokines (IL-4, IL-13, and IL-5), histamine,
and other mediators such as TGF-f and eotaxin (6-8). Mast cells
(MCs) are also increased in EoE, although their contribution to
disease pathogenesis remains to be fully elucidated (9).

Type 2 inflammation is characterized by overexpression and
increased activity of type 2-associated cytokines including IL-4,
IL-5, IL-13, and IL-31 and alarmins including IL-25, IL-33, and
thymic stromal lymphopoietin (TSLP). The overactivation of the
type 2 inflammatory pathway in the skin, airway, and gastroin-
testinal tract leads to a spectrum of diseases, including allergic
rhinitis (AR), bronchial asthma (BA), atopic dermatitis (AD),
food allergy (FA) and chronic rhinosinusitis with nasal polyps
(CRSwNP) (10).

Patients frequently present with one or more of these comorbid-
ities, reflecting the systemic nature of type 2 immune responses;
their presence may influence both clinical management and ther-
apeutic strategies. Accordingly, dupilumab — a monoclonal anti-
body blocking IL-4/IL-13 signaling via IL-4Rat inhibition — was
approved for EoE (11) after it had already been widely used for
other type 2-mediated disorders, including AD, BA and CRSwNP.
Its efficacy across multiple type 2-mediated diseases underscores
the clinical relevance of identifying type 2 comorbidities in EoE,

as these may inform therapeutic decisions and support an inte-
grated, personalized approach to management (12).

Given the complexity of EoE and its frequent overlap with other
type 2 inflammatory conditions, effective management of EoE
requires a multidisciplinary, coordinated approach involving aller-
gists, gastroenterologists, pathologists, dietitians, and psychol-
ogists. Such an approach is needed not only for accurate diag-
nosis but also for long-term follow-up. Allergists, in particular,
play a central role in identifying type 2 comorbidities and guid-
ing patients through the appropriate management strategies (13).
Although the increase in EoE diagnoses and the persistence of
diagnostic delays described in previous studies, comprehensive
country-specific data in Italy remain limited. Understanding the
local diagnostic trends and the burden of type 2 comorbidities is
essential to optimize patient care and support a precision-med-
icine approach.

Building on these premises, the aim of this study was to exam-
ine temporal trends in EoE diagnoses and diagnostic delays, and
to characterize the burden of type 2 comorbidities in affected
patients, within the broader context of type 2 inflammatory con-
ditions and their management. Specifically, we aimed to 1) evalu-
ate changes in annual diagnosis rates and diagnostic delays over
the past decade, and 2) delineate the prevalence and patterns of
coexisting type 2 inflammatory conditions, including AR, BA,

AD, FA, and CRSwNP.

Materials and methods

Study design and setting

We conducted a retrospective, multicenter, observational survey
using clinician-completed structured questionnaires to charac-
terize demographic and diagnostic characteristics, as well as type
2 comorbidity profiles, in patients with EoE. All data were sys-
tematically collected at seven Italian allergy centers with estab-
lished experience in managing EoE, distributed across northern,
central, and southern Italy, providing a comprehensive national
overview (SOD Allergy and Clinical Immunology, Prato-Pis-
toia, Tuscany; Allergology Unit, IRCCS San Martino Polyclinic
Hospital, Genoa; Allergy Unit, Department of Internal Medi-
cine, University Hospital of Marche, Ancona; Department of
Clinical and Molecular Sciences, Marche Polytechnic University,
Ancona; Immunology and Allergy Unit, S. Maria degli Angeli
Hospital, Pordenone; SSI Allergology Romagna Health Author-
ity, Rimini Hospital, Rimini; Allergy Unit, Azienda Ospedaliera
S. Giuseppe Moscati, Avellino; Clinic Immunology Unit, Poli-
clinico Umberto I, Rome; BIOS Spa, Rome).

The survey instrument was specifically developed for this investi-
gation, based on clinical expertise, and underwent internal review
to ensure clarity, relevance, and consistency of all items.

Data for each patient were retrospectively extracted from medi-
cal records by participating clinicians and entered into the stan-
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dardized questionnaire. No interventions were performed, and
clinical management was not modified; only anonymized patient
information was collected and used for analysis. Each center had
access only to its own submissions, while the research team ana-
lyzed anonymized, aggregated data, ensuring data confidential-
ity and centralized evaluation.

Participants

Patients were eligible if they had a confirmed diagnosis of EoE
according to established diagnostic guidelines (1). EoE diagno-
sis was performed at the corrispomding gastroeneterology cen-
ters and the istopathology was evaluated locally. Clinicians retro-
spectively entered data for consecutive eligible patients, ensuring
a non-selective sample. Data were anonymized at the study entry.

Survey instrument

A structured questionnaire was developed to collect standard-
ized clinical information on patients with EoE referred to par-
ticipating Allergy Centers. Item generation was based on clini-
cal expertise and focused on demographic, diagnostic, and type
2 comorbidity characteristics. The study team performed a sec-
ondary quality review before analysis.

The survey captured the following analyzable items:

1. Demographic and diagnostic variables: patient sex, age at diag-
nosis, year of diagnosis, and diagnostic delay. Data on diagnos-
tic delays were obtained during medical history taking at aller-
gological centers.

2. Type 2 comorbidity burden: allergological evaluation at the
participating centers for the presence of type 2 comorbidities,
including AD, AR, BA, FA, and CRSwNP.

Type 2 comorbidity status was systematically evaluated at these
centers using standardized immunoallergological assessments,
with all comorbidities defined according to current reference cri-
teria (14-17). Following EAACI guidelines (18), food sensitization
and FA (with clinically relevant reactions) were distinguished.
FA was classified according to clinical manifestations, including
oral allergy syndrome, cutaneous reactions such as urticaria or
angioedema, and anaphylaxis of other degrees (19). For practi-
cal purposes, we grouped all these conditions together under the
umbrella term “food allergy (FA)” in our analyses.

Statistical analysis

Items with incomplete or non-interpretable responses were
excluded from the analysis.

Continuous variables were summarized as mean + standard devi-
ation (SD) or median and interquartile range (IQR), depend-
ing on distributional characteristics. Categorical variables were
reported as counts and percentages.

Temporal trends in annual EoE diagnoses were evaluated for the
2014-2024 period using the Mann-Kendall non-parametric test
for trend assessment, with Sen’s slope quantifying the average

annual change. Linear regression was also performed to confirm
the trend; the limited number of annual time points may affect
the stability of trend estimates.

Diagnostic delay was categorized into five intervals: < 1 year, 1-2
years, 3-6 years, 7-10 years, and > 10 years. For the 2014-2024
period, delays were further aggregated into short (< 2 years),
medium-long (3-10 years), and very long (> 10 years) groups to
facilitate trend analysis. Due to the retrospective design, diagnos-
tic delay could only be assessed among patients who received a
confirmed diagnosis; cases with recent symptom onset but not
yet diagnosed were not captured, limiting the maximal observ-
able delay for recent diagnosis years.

Associations between categorical variables, including type 2 comor-
bidities, were explored using Chi-square tests. When expected cell
counts were < 5, Fisher’s exact test was used instead.

Three separate univariate logistic regression models were fitted
with year of diagnosis as the independent variable to assess tem-
poral trends in each diagnostic delay category. Odds ratios (OR),
95% confidence intervals (CI), and P-values are reported. Sensi-
tivity analyses including age and sex as additional covariates were
performed and yielded comparable results; therefore, the main
analyses focus solely on year of diagnosis.

Descriptive analyses were performed to characterize type 2
comorbidity burden, prevalence, and co-occurrence patterns,
as well as previous specialist evaluations and seasonal changes
in clinical manifestations. Associations with sex were explored
where appropriate, with categorical variables compared using
chi-square tests.

A two-sided P-value < 0.05 was considered statistically significant.

Ethical approval

The study was approved by the local ethics board (approval no.
26258_0SS). All procedures adhered to the Declaration of Hel-
sinki and applicable local regulations.

Results

Demographic data, trends in diagnosis and diagnostic delay
A total of 295 patients were included in the analysis (table I). The
cohort comprised 233 males (79.0%) and 62 females (21.0%). The
median age at diagnosis was 36.0 years (IQR 23.0-47.5; range:
5-84 years), with a mean of 36.4 + 15.4 years. The age distribu-
tion supported the use of median and IQR as robust measures
of central tendency and spread.

The year of diagnosis ranged from 2000 to 2024. Annual counts
of diagnoses increased over time, with 20 cases recorded before
2014 and a peak of 47 diagnoses in 2023. To evaluate trends, we
focused on a 10-year period from 2014 to 2024. Mann-Kend-
all non-parametric analysis revealed a significant upward trend
in new diagnoses over this period (S = 41.0, Z = 3.11, p = 0.002)
and Sen’s slope estimated an average annual increase of 4.17



Multicenter survey on eosinophilic esophagitis in Italy

213

Table I - Demographic, clinical and diagnostic characteristics in
EoE patients.

Characteristic n (%) or value
Age, years
Median (IQR) 36.0 (23.0-47.5)
Mean + SD 36.4+ 154
Range 5-84
Skewness 0.49
Sex
Male 233 (79.0%)
Female 62 (21.0%)

Number of diagnoses

Before 2014 20 (6.8%)
2014-2019 67 (22.7%)
2020-2024 196 (66.4%)
2025 12 (4.1%)
Diagnostic delay
<1 year 61 (20.7%)
1-2 years 62 (21.0%)
3—6 years 75 (25.4%)
7-10 years 30 (10.2%)
>10 years 67 (22.7%)

Diagnostic pathway
108 (36.6%)

Another specialist before diagnosis

Seasonality
No effect 244 (82.7%)
Consistent with inhalant sensitization 29 (9.8%)
Seasonal change 22 (7.5%)
Presence of type 2 comorbidity
Yes 246 (83.4%)
No 49 (16.6%)

Table II - Trends in diagnostic delay over the 2014—2024 period.

Diagnostic delay group OR (95%CI) P-value
<2 years 0.93 (0.85-1.03) 0.155
3-10 years 0.99 (0.90-1.09) 0.877
>10 years 1.12 (0.99-1.26) 0.067

OR: odds ratio for year; 95%CI: confidence interval of the OR.

cases. Linear regression confirmed this trend (slope = 4.36/year,
p < 0.001) (figure 1).

Diagnostic delay varied widely across the cohort. Only 20.7% of
patients were diagnosed within the first year, whereas more than
one in five patients (22.7%) experienced a delay exceeding 10
years. The remaining patients had intermediate delays.

To assess whether the increase in diagnoses over the past decade
was accompanied by earlier recognition, diagnostic delay catego-
ries were aggregated into three groups for analysis over the 2014-
2024 period: short (< 2 years), medium-long (3-10 years), and very
long (> 10 years). No significant temporal changes were observed
in any of the delay groups (all p > 0.05) (table I, figure 2). Sen-
sitivity analyses including age and sex as covariates confirmed the
robustness of the temporal trends. A modest association of male
sex with very long diagnostic delay (> 10 years) was observed;
however, this is likely a chance finding given the small number of
patients in this subgroup and the multiple comparisons performed.

Type 2 comorbidity burden

Type 2 comorbidities were highly prevalent in this cohort, with
246 patients (83.4%) presenting at least one such condition,
whereas only 49 (16.6%) had none (figure 3A).

Among patients with > 1 type 2 comorbidity, AR was most prev-
alent (n = 226, 91.9%), followed by FA (n = 129, 52.4%). The
FA group included both patients with IgE sensitization (n = 47,
36.4%) and those with clinically confirmed FA (n = 82, 63.6%).
Among patients with clinically relevant manifestations, the most
frequent was oral allergy syndrome (n = 43, 52.4%), followed by
anaphylaxis (n = 21, 25.6%) and urticaria/angioedema (n = 18,
22.0%). Among the other type 2 conditions, BA occurred in 73
patients (29.7%), AD in 38 (15.5%), and CRSWNP in 5 (2.0%).
Approximately one-third of patients (n=85, 34.6%) had a sin-
gle type 2 comorbidity, most frequently AR. Most patients pre-
sented with multiple comorbidities (n = 161, 54.7%): 109 (44.3%)
with two, 40 (16.3%) with three, and 12 (4.9%) with four. The
mean number of type 2 comorbidities per patient was 1.91, and
65.4% of patients exhibited multiple type 2 comorbidities (= 2).
Among patients with multiple type 2 comorbidities, several
patterns were more evident. The most frequent combinations
included AR with FA (n = 72, 29.3%), and AR with BA (n =
29, 11.8%); the most frequent triad was AR with BA and FA (n
=16, 6.5%). CRSWNP and AD occurred only in the presence
of other comorbidities: BA and AR were most frequently asso-
ciated with CRSWNP, whereas AR, BA, or FA were most com-
mon with AD (table III, figure 3B).

No significant sex differences were observed in the number or pat-
tern of comorbidities (¢ = 8.70, df = 12, p = 0.728). Finally, to
explore whether the presence of at least one type 2 comorbidity
influenced diagnostic delay across the three categories described
above, a Chi-square test was performed, and no significant asso-
ciation was observed (%% = 3.30; df = 2; p = 0.192).
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Figure 1 - Annual distribution of eosinophilic esophagitis diagnoses and linear trend from 2014 to 2024.
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this trend.

Figure 2 - Trends in predicted probabilities of diagnostic delay across groups (2014-2024).
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Figure 3 - Distribution of Type 2 comorbidity and comorbidity burden.
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(A) Proportion of patients with and without type 2 comorbidities in the study cohort (n = 295); (B) Distribution of individual type 2 comorbidities and their
combinations among patients with > 1 type 2 comorbidity. The inner ring represents comorbidity burden, categorized according to the presence of one, two, three,
or four comorbidities. The outer ring displays specific comorbidity combinations with corresponding prevalence. Comorbidities are displayed using single-letter
abbreviations for figure clarity and correspond to the two-letter abbreviations used throughout the text: R: allergic rhinitis (AR); F: food allergy, including food
sensitization (FA); A: bronchial asthma (BA); D: atopic dermatitis (AD); P: chronic rhinosinusitis with nasal polyps (CRSWNP).

Additional observations

Additional observations regarding the diagnostic pathway and
symptom patterns, which involve allergist expertise and supple-
ment the analysis of type 2 comorbidities, were recorded.

A substantial proportion of patients (n = 108, 36.6%) under-
went at least one additional specialist evaluation (gastroenterol-
ogy, allergy, or pediatrics) prior to the correct diagnosis of EoE,
reflecting the complexity of symptom attribution. Seasonal varia-
tion in symptom severity was uncommon: most patients (n = 244,
82.7%) reported no seasonal influence on symptoms, whereas
a minority described patterns consistent with inhalant sensitiza-
tion (n = 29, 9.8%) or seasonal symptom fluctuations related to
seasonal transitions (n = 22, 7.5%).

These findings, although secondary, illustrate other aspects of
EoE that particularly engage allergist expertise: seasonal symptom
patterns are best evaluated in an allergological context, whereas
prior specialist consultations highlight the challenges in achiev-
ing timely recognition of EoE.

Discussion and conclusions

In this retrospective multicenter study of seven Italian allergy
referral centers specialized in EoE management, we observed
a substantial increase in diagnoses over recent years, consistent
with previous reports. To our knowledge, this study represents
one of the largest multicenter cohorts of EoE patients evaluated
in allergy referral centers in Italy and provides a detailed char-
acterization of the burden and patterns of type 2 comorbidities
in this population.

This rapid rise, making EoE one of the most common causes
of dysphagia, likely reflects a combination of factors, including
greater awareness among healthcare providers, broader use of
endoscopic techniques, and updated diagnostic criteria (2018),
which now include proton-pump inhibitor-responsive EoE within
the disease spectrum (20). On the other hand, the long-standing
increase in type 2 allergic diseases — including AR, BA, and FA —
may provide context for the rising EoE incidence.
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Despite improved recognition, diagnostic delay remains substan-
tial, with over 20% of patients experiencing delays exceeding 10
years. This delay is likely multifactorial and may reflect patient
coping strategies (e.g., avoiding specific foods, drinking liquids
with meals, eating slowly) and empirical proton pump inhibitor

Table III - Distribution of type 2 comorbidities among patients with
21 comorbidity (n = 246) in patients with EoE.

Type 2 comorbidities n %
Number of type 2 comorbidities/combination
1 comorbidity 85 34.6%
AR 69 28.1%
FA 12 4.9%
BA 4 1.6%
2 comorbidities 109 44.3%
AR + FA 72 29.3%
AR + BA 29 11.8%
AD +AR 4 1.6%
AD + FA 1.2%
BA + FA 1 0.4%
3 comorbidities 40 16.3%
AR + BA + FA 16 6.5%
AD + AR + FA 13 5.3%
AD + AR + BA 7 2.9%
AR + BA + CRSwNP 1.6%
4 comorbidities 12 4.9%
AD + AR + BA + FA 11 4.5%
AR + BA + FA + CRSWNP 1 0.4%
Prevalence of individual type 2 comorbidity

AR 226 91.9%
FA 129 52.4%
Food sensitization 47 36.4%
Food allergy 82 63.6%
with oral allergy syndrome 43 52.4%
with urticaria/angioedema 18 22.0%
with anaphylaxis (of other degree) 21 25.6%
BA 73 29.7%
AD 38 15.5%
CRSwNP 5 2.0%

Percentages may not total 100% due to rounding. AR: allergic rhinitis; FA: food
allergy, including food sensitization; BA: bronchial asthma; AD: atopic derma-
titis; CRSWNP: chronic rhinosinusitis with nasal polyps.

therapy, both of which can minimize symptoms, particularly in
the absence of major bolus impaction.

Additionally, reliance on invasive diagnostic procedures requir-
ing esophageal biopsies, the lack of reliable non-invasive bio-
markers, and the need for differential diagnosis with other con-
ditions, such as gastroesophageal reflux and FA, further compli-
cate early recognition.

In our cohort, a notable proportion of patients (36.6%) under-
went at least one specialist evaluation (allergist, gastroenterolo-
gist, or pediatrician) before receiving the diagnosis. Interestingly,
the presence of at least one type 2 comorbidity was not associ-
ated with earlier detection of EoE.

Beyond diagnostic delay, the overall complexity of EoE manage-
ment is further compounded by the potential coexistence of type
2 comorbidities, with which EoE shares common type 2-medi-
ated inflammatory pathways. In our cohort, 83.4% of patients
had at least one comorbidity, approximately two-thirds (65.5%)
had > 2, and 21.2% had > 3 concomitant type 2 conditions. The
presence of multiple type 2 comorbidities highlights the need
for multidisciplinary management and may influence therapeu-
tic decision-making.

These findings highlight the need for a systematic assessment of
type 2 comorbidities in patients with EoE, as their coexistence
may influence disease burden, multidisciplinary management,
and therapeutic decision-making.

Given the frequent coexistence of multiple type 2 comorbidi-
ties, biologic therapies targeting key drivers of type 2 inflamma-
tion may play a particularly relevant role in EoE. Dupilumab,
which specifically inhibits the IL-4/IL-13 axis, is now approved
for EoE and is also widely used in other type 2-mediated dis-
eases, including AD, BA, and CRSwNP. The integration of bio-
logic therapies into EoE management may benefit from a com-
prehensive assessment of each patient’s type 2 comorbidity pro-
file, supporting a precision-medicine approach.

Several limitations should be acknowledged. First, the retrospec-
tive design relies on medical records and clinician-completed
questionnaires, which may introduce incomplete or missing data.
Second, patients with comorbidities may have been preferen-
tially referred to these centers, potentially leading to an overes-
timation of comorbidity prevalence. However, this bias is likely
limited given the well-established association with EoE. In addi-
tion, in the participating centers, allergological evaluation was
likely requested in all patients with confirmed EoE, regardless of
previous suspicion of allergic disease.

Finally, as an observational study, our findings describe associations
but cannot establish causality. Future prospective studies are needed
to clarify how the burden of type 2 comorbidities influences long-
term outcomes and therapeutic strategies in patients with EoE.
In conclusion, the frequent coexistence of type 2 comorbidities
further amplifies the complexity of managing EoE, highlighting
the need for a coordinated, multidisciplinary approach. Within
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this framework, allergists play a central role throughout the con-
tinuum of care: in the pre-diagnostic phase, they facilitate early
recognition and guide patients through appropriate diagnostic
pathways; post-diagnosis, they contribute to detailed phenotyping
and collaborate closely with other specialists to support the inte-
gration of biologic therapies into personalized treatment strategies.
In addition, they work alongside nutritionists to develop targeted
elimination diets in patients with concomitant food allergies.
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