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Summary

Eosinophilic esophagitis (EoE) is a chronic inflammatory disease of the esophagus affecting mainly young
individuals with a high burden of comorbid atopic diseases and is associated with increased morbidity. Proton
pump inhibitors (PPIs) is often the first line of treatment by inducing clinical remission in 30-50% of patients.
Recently new drugs, such as budesonide orodispersible tablets and a monoclonal antibody targeting
interleukin-4 and 13, have been found to be effective in clinical trials and approved to treat this condition.

A prompt diagnosis and correct management of these patients is of paramount importance to prevent
fibrostenosis of the oesophagus and to improve the quality of life. The complex management of patients living
with EoE requires the integrated cooperation of several specialists, including allergists, gastroenterologists,

pathologists, dietitians, and psychologist.



Impact statement

The allergist plays a key role in coordinating the management of eosinophilic esophagitis, identifying
individuals at risk to screening for related atopic comorbidities. The allergist is also primarily responsible for
prescribing diet therapy in close collaboration with the dietitian. The purpose of this review is to clarify and

highlight the importance of this role.

1. Introduction

Eosinophilic oesophagitis (EoE) is a chronic immune-mediated, allergen-driven disease of the oesophagus
with a typical type-2 pattern of inflammation. Its epidemiology is rapidly increasing in the last decades,
currently estimated to affect 1 in 1000-2000 individuals (1). EoE affects especially males patients, it has
bimodal peak with most cases in either pediatric age group or the third-fourth decade of life. EoE, if
unrecognized or improperly treated can lead to organ damage such as progression to fibrosis and harmful
esophageal stenosis (2). Moreover, it is closely associated with other type 2 inflammatory disorders, including
atopic dermatitis [AD], allergic rhinitis [AR], asthma, chronic rhinosinusitis with nasal polyps (CRSwNP) and
food allergy [FA]. Therefore, managing patients with EoE and coexisting atopic diseases can be complex and
requests a multidisciplinary approach (3).

The pathogenesis of EoE is multifactorial and results from the complex, still mostly undefined, interaction
between genetics and intrinsic factors, environment, and antigenic stimuli. Epithelial barrier defects have long
been recognized as a key factor in the development of EoE and other type-2 mediated diseases. A reduced
expression of tight junction proteins and desmoglein-1, resulting in a loss of epithelial integrity, has been
reported also for active EoE (4). Histological characteristics include dilated interepithelial spaces, basal cell
hyperplasia, decreased desmosomes and a profound loss of esophageal tissue differentiation. The principal
factors involved in these alterations are filagrin, calpain and epidermal differentiation complex. Subsequent to
impaired barrier function, environmental factors, including microbes and their products (pathogen associated
molecular patterns-PAMPs), allergens, or irritants, can induce immune responses by directly activating
epithelial cells. Epithelial cytokines, such as TSLP, IL-25, and IL-33, can activate Innate Lymphoid Cells type
2 (ILC2) and promote T-helper Type 2 (Th2) cell differentiation. Th2 cells and ILC2 produce type 2 cytokines,

including IL-4, IL-5, and IL-13, and promote the presence of other inflammatory mediators, orchestrating and



amplifying the inflammatory response by recruiting effector cells (eosinophils, basophils, and mast cells) and
inducing the production of IgE. It has been also demonstrated that Th2 cytokines further damage the epithelial
barrier favoring the worsening of its integrity (5). Several authors have noted elevated levels of IgG4 in EoE
esophageal tissues (6; 7; 8). However, there are conflicting data on the role of IgG4 in EoE (6; 9; 10; 11). The
diagnosis of EoE rests upon clinical symptoms (the most distinctive one being solid dysphagia with bolus
impaction), together with the histopathologic finding of more than 15 eosinophils per high power field (HPF),
in at least two different portions of the oesophagus and in the absence of secondary causes (12-14). In rare
instances, such as with EoE-like diseases and EoE variants, eosinophils may be absent, while mast cells or
lymphocytes could potentially play a pathogenetic role (15).

According to current guidelines,(16) the treatment of EoE is based upon first-line pharmacologic or dietary
therapies, including proton pump inhibitors (PPI), food elimination diets and swallowed topical steroids.
Dupilumab, a monoclonal antibody anti-1L4 e IL-13, is currently the only approved biologic for this condition
in adults and adolescents older than 12 years weighing at least 40 kilograms, after attaining the coprimary
endpoint of clinical and histological response in a phase 3 randomized clinical trial (18; 19). Recently, the
Food and Drug Administration (FDA) approved dupilumab also for the treatment of EoE in children over the
age of 1 year and weighing at least 15 kg.

Additional biologics that have been used to treat eosinophilic asthma and other type 2 conditions have also
been tested for the treatment of EoE including monoclonal antibodies that target eosinophils by inhibiting IL-
5 and IL-5 receptor. However, despite showing significant effects on eosinophil infiltration, these treatments
did not result in a clinical response (20). Finally, elemental diets and oesophageal dilations are considered as
rescue therapies.

However, despite numerous advancements in therapy, there are still significant unanswered questions
regarding the management of EoE. This includes determining the optimal first-line therapy among various
available options, the role of dupilumab in the treatment plan, and the proper timing for endoscopic and clinical
monitoring of patients (21). According to FDA, dupilumab is recommended as a primary treatment option for
EoE, without the need for trying other medications first, while according to a panel of Italian experts,
dupilumab should be considered especially in patients inadequately controlled by first-line therapy, in patients

with type 2 comorbidities, and in adolescents at risk of the use of swallowed corticosteroids. (22)



Prevalence of atopic disorders in patients with EoE

According to several lines of evidence, there is a strong association between EoE and atopic disorders. In a
US-based retrospective administrative data study, the prevalence of asthma, AR, AD, and FA in the year
following the diagnosis of EoE was estimated to be 44.7%, 27.1%, 25.2%, and 16.9, respectively (2). It is
noteworthy that 63% of patients with EoE exhibited at least one of these allergic comorbidities, and 3% had
all of them (23). A systematic review with meta-analysis revealed a significant correlation between EoE and
allergic comorbidities, specifically allergic rhinitis and asthma (24).

In a more recent study using a retrospective registry in the US, focused on pediatric patients, it was discovered
that the diagnosis of EoE often occurs after the diagnosis of other allergic conditions. This suggests that EOE
may be considered a later stage in the progression of atopic diseases (25).

Remarkably, the presence of atopic comorbidities in EoE is so significant that it has been included in a
predictive model for diagnosing EoE along with other demographic and clinical factors, such as young age,
male gender, and pre-endoscopy dysphagia. This model has shown a sensitivity of 0.83 for predicting EoE.

(26)

The role of yhe allergist in the diagnosis of T2-driven diseases

Diagnosing EoE in young male patients who experience bolus impaction is typically straightforward, however
other symptoms of the disease can be more subtle and complex. These may include vomiting and abdominal
pain in children, isolated reflux symptoms or mild difficulty swallowing due to behavioral adjustments such
as altering food texture, consuming more fluids, and eating at a slower rate.

However, due to the significant link between type 2 inflammation disorders, allergists should be
knowledgeable about the diagnosis of EoE in their daily clinical practice. They should actively screen for it
using a case-finding approach in patients with atopic comorbidities who present with dysphagia, even if it is
mild. If EoE is suspected, the patient should be referred to a gastroenterologist for further evaluation through
endoscopy (Table 1). According to guidelines, it is recommended to discontinue PPI treatment 2 weeks before

the exam in order to improve the detection of eosinophils in biopsy specimens of the esophagus (14).



The recent Italian consensus on EoE diagnosis underlined that in case of clinical suspicion of EoE, PPI should
be withdrawn at least 3-4 weeks prior to endoscopy and biopsy collection to achieve an accurate diagnosis,
although more data regarding the optimal timing of PPI withdrawal is needed (15)

One particular group of patients who are at risk for EoE are those who may be undergoing sublingual
immunotherapy (SLIT) for respiratory allergies in both children and adults and those undergoing oral
immunotherapy (OIT) for food allergies in pediatric settings. The incidence of EoE linked to allergen
immunotherapy (AIT), meaning cases that develop after starting immunotherapy, is estimated to be around 2.7
- 3% (27 ). Currently, an ongoing European Academy of Allergy and Clinical Immunology Task Force is
evaluating the true prevalence of this specific subtype of EoE and how best to manage it (28). In the majority
of cases, remission of EoE is achieved by discontinuing AIT, while in other instances, pharmacological
treatment with either PPI or swallowed topical steroids is initiated (46).

On the other hand, after diagnosing EoE, it is crucial to assess all patients for AR, asthma, AD, FA, and
CRSwNP, if not previously done. This will help in selecting a treatment plan that can effectively address all
areas of type 2 inflammation, such as with the use of dupilumab. For this reason patients initially evaluated by
a gastroenterologist for dysphagia, should then undergo an allergy evaluation.

The allergy screening should include both in vivo and in vitro tests such as skin prick tests with inhalant and
food allergens (if indicate prick by prick with fresh foods) and specific IgE determination, with extracts and
molecular components. A future field of research currently open, may be the evaluation of the significance of
Lipid Transfer Protein sensitisation in patients with eosinophilic oesophagitis.

Pulmonary function tests, nasal examination, and other evaluations to be performed in patients with EoE are
outlined in Table 2.

Patients with EoE often show sensitization to multiple classes of respiratory and food allergens. The clinical
manifestations can vary in severity, and symptoms can range from oral allergic syndrome to anaphylaxis when
sensitization to food allergens is present. The co-occurrence of EoE and food allergy may have important
implications on the management of the patient. Furthermore, patients who developed symptoms of EoE at a
young age and those with allergic comorbidity are more likely to experience “food-induced immediate
response of the esophagus (FIRE)”. This ischaracterized by a rapid and consistent occurrence of intense pain

described as "burning, choking, or pressure" after consuming foods such as fruits and wine (29 ). The



underlying causes of the FIRE syndrome are currently not well understood, but it is unlikely to be related to
an IgE-mediated mechanism. More broadly, based on current understanding, it appears that IgE-mediated
reactions do not contribute to the pathogenesis of EoE. In this contest, it is notable that the prick test for food
allergens or the determination of food-specific IgE have limited predictive ability in identifying the specific
foods that trigger or exacerbate EoE. Additionally, the use of the anti-IgE monoclonal antibody omalizumab

in treating patients with EoE did not lead to successful clinical outcomes (30 ).

The role of the allergist in the multidisciplinary management of EoE

Because EoE is a complex condition, it is necessary to have a specialized team of healthcare providers to
properly care for patients. This team often consists of gastroenterologists, allergists, pulmonologists,
otorhinolaryngologists, pathologists, dietitians, and psychologists. During the transitional period, it is
important the involvements the pediatricians. (Figure 1). (31-33 -)

Effective communication and collaboration between the patient and the physician are crucial in the
management of EoE, as the long-term treatments for chronic conditions necessitate a significant level of
dedication and compliance. Indeed, poor adherence rates reach 41.8% according to a US study, already in the
first year of therapy (34). Patient involvement in the management plan may define strategies that better suit
the patient’s need and improve adherence to therapy.

After an EoE diagnosis, allergists help determine an initial treatment plan, which may include dietary
management, proton pump inhibitors (PPIs), swallowed corticosteroids, or biologics. Follow-up is typically
scheduled within 6 to 12 weeks after starting treatment to assess early response and adjust therapy if needed.
Patients may choose to avoid medications and to prefer allergen-free diets, which are also known as food
elimination diets. Recent expert opinions recommend starting with a limited elimination of specific food
categories, such as wheat and animal milk and dairy, also known as the two-food elimination diet (2-FED). If
clinical and pathological response is not achieved, one option is to take a step-up approach by progressively
increasing the number of eliminated food categories. For example, starting with egg and soy in a four-food
diet (4-FED), and finally eliminating nuts and fish/shellfish in the six-food elimination diet (6-FED) as well

(35).



On the contrary, a 6-FED approach should not be instituted upfront, due to the high commitment required and
the risk of inducing macro- and micronutrient deficiencies (36-39 ) (Table 1).

If anti-inflammatory pharmacological treatment is selected, PPIs are the preferred first-line treatment. If PPIs
are not effective, the next treatment option is to use swallowed topical steroids. When using this second option,
it is recommended to maintain a low dosage over a prolonged period, possibly indefinitely, due to the chronic
nature of the disease (36 ).

The allergist should be mindful that when recommending PPI therapy sensitization profile of the patients
should be to thoroughly evaluated. In fact, with the reduction of stomach acid production, allergens normally
destroyed by gastric juices (e.g. PR-10 and profilins) may maintain their allergenicity and cause systemic
reactions. (40 ).

In case of co-existing severe/difficult to control atopic dermatitis, asthma, CRwNP, according to expert
opinions, an upfront treatment with dupilumab with the weekly schedule of 300 mg subcutaneously approved
for EoE, is suggested, since it can target the whole spectrum of type 2-mediated inflammation (21- 41 ). Of
note, according to a recent work, the regimen of 300 mg every other week, usually adopted to treat the
aforementioned conditions, is not effective in EoE (18 ). In the absence of severe/difficult to control other
comorbidities, biological therapy with dupilumab should be considered when the disease is refractory or when
patients develop adverse effects to the other first-line treatments (22 ).

The multidisciplinary team should recommend actively monitor patients with EoE in order to optimize
therapy, address potential side effects, and potentially enhance treatment adherence. Monitoring activity relies
on a thorough assessment that includes clinical, endoscopic, and histological evaluations. It is important to
mention that an upper gastrointestinal endoscopy should be conducted 8 to 12 weeks following the initiation
of induction treatment, as well as after any significant modification in treatment. Subsequent follow-up
endoscopies should then be scheduled every 12 to 24 months. However, some flexibility in the timing of these
procedures is permitted (42 ). For instance, if symptoms persist or worsen in patients undergoing dietary
elimination or pharmacologic treatment a repeat endoscopy with biopsy might be moved up to confirm
histologic response. In this situation allergists may help to recommend further dietary adjustments, alternative

medications, or biologic therapy.



In cases of recurrent symptoms, follow-up visits are scheduled more frequently (every 3 to 6 months) to guide
modifications. Emerging therapies, such as biologics targeting eosinophilic inflammation (e.g., dupilumab),
require close monitoring for efficacy and adverse effects.

The allergist should also be directly involved in monitoring the disease and checking for possible treatment-
related side effects in particular the dupilumab-related eosinophila (43) This adverse event seems to be more
prevalent in patients with severe asthma and/or CRSwNP, although it is mostly not linked to clinical symptoms
or consequences and does not have any noticeable impact on treatment effectiveness (44). However, it is
important to remark that no cases were reported in the studies that resulted in the approval of dupilumab for
EoE. (18-19,). Large-scale population-based studies are required to confirm the safety of blocking 1L4/1L13
in individuals with EoE. This is particularly important due to the more frequent dosing regimen of the drug in
comparison to other type-2 pathologies.

Finally, for patients achieving disease remission, follow-up intervals may be extended to every 6 to 12 months,
depending on symptom stability and adherence to treatment.

If patients remain asymptomatic with stable histologic findings, longer follow-up intervals (e.g., annually) may

be considered.

CONCLUSION

The comprehensive care of patients with EoE necessitates the collaboration of multiple specialists and the
implementation of a treatment plan. The allergist, with his expertise in managing type 2 inflammation across
various systems, is well-equipped to lead this effort. He takes a systemic approach by recognizing the natural
progression of the patient's condition known as the allergic march. This involves the gradual involvement of
various organs starting from the skin then progressing to respiratory tract, and eventually affecting the digestive
system.

The management strategy should be customized according to the individual patient's characteristics and
evolving needs over the course of the disease. This personalized approach aims to accurately identify the most
suitable therapy for each patient in a precision medicine framework, ultimately boosting treatment adherence

and enhancing long-term clinical outcomes and quality of life for those affected by the disorder.
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Figure 1

The complex care of patient with EoE requires the cooperation of several professional figures including the
allergist, the gastroenterologist, the pathologist, the dietitian, the psychologist and often the paediatrician.
The interaction between these professionals is suggested by the circle. The interaction between the allergist
for adults and a paediatrician is especially important in the transition age.



Table I The role of the allergist in the diagnosis and management of EoE

Diagnosis

-Screening for EoFE patients at risk for EoE (for example in young male patients with atopic
comorbidities, presenting with dysphagia on in patients undergoing SLIT or OIT presenting with
dysphagia or reflux symptoms)

-Screening of atopic co-morbidities in patients with established diagnosis of EoE

Management

-Consideration of IgE-mediated food allergies, before allergen-free diet prescription
-Consideration of FIRE syndrome in young atopic patients
-Attention when prescribing PPI, if sensitization to PR-10 or profilin is present

-Monitoring side effects of therapies (oesophageal candidosis, dupilumab-related eosinophilia,
dupilumab-related ocular disease)

-Monitoring the occurrence of new onset food allergies in patients undergoing allergen-free diets

Oral or sublingual immunotherapy discontinuation, pharmacological treatment, change of
administration route of AIT (from sublingual to subcutaneous) in cases of sublingual AlT-associated EoE






