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Abstract

Background: Eosinophilic esophagitis (EoE] is a chronic, progressive type 2 inflammatory
disorder of the esophagus, characterized by abnormal eosinophil accumulation in esophageal
epithelium. Undiagnosed or undertreated EoE leads to increased risk of fibrostenosis,
strictures, and food impaction due to persistent inflammation, deeply impacting patients’
health-related quality of life (HRQoL).

Objectives: To gather insights on comprehensive assessment of EoE, comprising clinical,
endoscopic, histological outcomes, adaptive behaviors and HRQoL; to define proper evaluation
of disease control and impact of continuous versus noncontinuous treatment to reach full
disease control. Finally, to validate an algorithm for disease control, switching criteria, and
follow-up.

Design: Literature review, survey, and panel expert opinion building by a multidisciplinary
Italian EoExpert Panel (EoExpert) of nine specialists from various Italian institutions.
Methods: Non-systematic literature review, followed by a survey including 21 questions on the
different topics. Results were then discussed and validated by EoExpert.

Results: The current diagnostic pathway often does not allow early detection of EoE patients,
especially in the presence of adaptive behaviors and unawareness of EoE best practices.

In addition, there is a lack of a shared “control” definition. EoExpert reviewed, shared,

and recommended two novel management tools for EoE, represented by I.M.P.A.C.T.
Questionnaire to uncover adaptive behaviors and S.C.0.P.E. (Symptoms Control, Observation,
Pathological Evaluation) scheme for comprehensive treatment efficacy evaluation. EoExpert’s
recommendations were gathered and turned into a therapeutic management algorithm for the
definition of disease control and switching criteria.

Conclusion: This document provides a standardized approach to EoE management in pediatric
and adult settings, highlighting the importance of timely diagnosis in a multidisciplinary
setting, of using unified criteria for assessment of disease control through the adoption of a
comprehensive approach and of following up patients. These recommendations highlight the
critical role of increased awareness and standardized care in EoE clinical setting for lifelong
management.
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Plain language summary

Evolution in eosinophilic esophagitis care by improved diagnosis and therapeutic

management strategy

Eosinophilic esophagitis is often not timely diagnosed and/or properly managed, which
causes its progression and negatively impacts patient’s health status and health related
Quality of Life (HRQoL). It is therefore mandatory to highlight the importance and meaning
of “complete disease control”, defining an algorithm that ensures diagnosis, treatment,
and monitoring for an effective EoE management.

Keywords: continuous therapy, cycling, disease management, disease remission, eosinophilic
esophagitis, full disease control, HRQoL, I.M.P.A.C.T. Questionnaire, multidisciplinary care,
pediatric gastroenterology, S.C.0.P.E. scheme, stacking, strictures, switching criteria,

treatment algorithm
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Background and objective

Eosinophilic esophagitis (EoE) is a chronic, pro-
gressive T-helper type 2-mediated inflammatory
disorder of the esophagus, characterized by an
abnormal accumulation of eosinophils in the
esophageal epithelium.!? If left untreated, EoE
can progress to fibrostenotic lesions, up to the
development of esophageal strictures.?> The eti-
opathogenesis of EoE is multifactorial, involving
a complex interplay of genetic predisposition,
immunological responses to antigenic and envi-
ronmental factors. The clinical presentation is
often heterogeneous and shows age-dependent
characteristics that include a broad spectrum of
symptoms: failure to thrive in the youngest chil-
dren, vomiting in older children, abdominal pain
in young adolescents, dysphagia and food impac-
tion, retrosternal pain, and manifestations mim-
icking gastroesophageal reflux disease (GERD) in
older adolescents and adults. All these features
make EoE diagnosis quite challenging.*7 Patients
with EoE have substantially impaired quality of
life (QoL), with several social and psychological
implications of food-related illness.?°

The diagnosis of EoE requires an integrated anal-
ysis of the patient’s clinical history in the context
of a proper endoscopic and histological evalua-
tion in a multidisciplinary setting with gastroen-
terologists, pathologists, allergists, and pediatric
specialists’ involvement. Current treatment
schedules include proton pump inhibitors (PPIs),
topical corticosteroids (T'CS), exclusion of trigger

foods (elimination diets), and, in specific cases,
esophageal dilation.

It is necessary to underline that currently in
Europe there are no in-label conventional treat-
ments for EoE in pediatric population (<12 years
old), which leads to off-label use of medications
for these patients®9: in this age group (1-11years
old, weighing =15kg), only biological therapy
(Dupilumab) has been investigated and more
recently received positive opinion by EMA
Committee for Medicinal Products for Human
Use (CHMP).!° For European adolescents and
adults, approved treatments include TCS, such
as budesonide in orodispersible formulation
(Jorveza in EU for people =18years old), and
Dupilumab (=12years old).%°® Moreover, in
February 2024, budesonide oral suspension
(Eohilia™; Takeda Pharmaceuticals U.S.A., Inc.,
Cambridge, MA, USA) was approved by the
FDA for the treatment of patients with EoE aged
=11years, based on the data from ORBIT1 and
NCT01642212.11

One of the most challenging aspects of EoE is
the diagnostic delay, highlighting the need for
increased awareness to improve its early detec-
tion. It is well demonstrated that early diagnosis
improves patients’ health status and QoL and
may slow the development of complica-
tions.”»1213 It has been recently shown that
median diagnostic delay in the Italian EoE
population reaches 36 months, with mean
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patient- and physician-dependent diagnostic
delayis 18 and 6 months, respectively.'* However,
previous global data showed that the average
diagnostic delay in childhood rises to 4—6years,”
increasing below age <6years and decreasing
when associated with the presence of food allergy
or a family history for EoE.!> The diagnostic
delay can be attributable to both patients, who
put in action adaptive behaviors to cope with
symptoms, and clinicians, who are not properly
aware of diagnostic guidelines for EoE and have
difficulty in discerning EoE from other condi-
tions with overlapping symptoms, like GERD.7:16
It is important to underline that each year of
symptoms before proper diagnosis corresponds
to a 5% increased risk of fibrostenosis.!?

In the EoE management setting, what needs to be
defined concerns aspects such as adaptive behav-
iors, potentially responsible for the delayed diag-
nosis of the disease, a shared definition of criteria
for disease control and remission, as well as crite-
ria for switching therapy in the case of inadequate
control. In this sense, it becomes mandatory to
understand how the clinical, histological, and
endoscopic characteristics, as well as their accu-
rate evaluation in the different diagnostic centers,
can influence the management of the disease dur-
ing its natural evolution. To define a controlled
disease, histology must show less than 15 eos/hpf
(or <15e0s/0.3mm?2) and Histologic Scoring
System (HSS) improvement, together with endo-
scopic EREFS score of maximum 2 and the reduc-
tion between 30% and 90% of Dysphagia
Symptom Questionnaire/Pediatric Eosinophilic
Esophagitis Sign/Symptom Questionnaire for car-
egivers (DSQ/PESQ-C; or other clinical scores).!8

Moreover, in EoE therapeutic protocol context, it
is necessary to clearly outline the concept of full
disease control as a primary end point of treat-
ment, by defining a shared position supported by
clinical and literature evidence regarding the role
that continuous or intermittent therapy (cycling
or stacking) can have in this chronic and progres-
sive disease. Due to these challenges, there is a
dire need for comprehensive research to guide
clinical practice in pediatric, adolescent, and
adult EoE patients.

To address these unmet needs, this work aims to
develop a comprehensive knowledge based on the
EoE management, addressing existing gaps in
diagnosis, definition of control, switching

therapy, and follow-up. All recommendations
reported here were developed by a multidiscipli-
nary panel of nine experts in the EoE (EoExperts)
field including adult and pediatric gastroenterolo-
gists, gastro-pediatricians, internal medicine
specialists, allergo-immunologists, and patholo-
gists from nine different referral EoE centers
across Italy.

Methods

To accurately assess the current landscape of EoE
management, an in-depth literature review was
first conducted to gather insights on disease man-
agement and identify existing knowledge gaps.
This web-based study was conducted over a
period of 6 months and spanned across various
Italian regions and healthcare professional spe-
cialties. It began with a non-systematic literature
review and progressed through survey adminis-
tration, expert panel discussions, and culminated
in the final output. The literature review was
focused on hot topics identified by the EoExpert
Panel, and all results were then critically exam-
ined and validated. Based on these results, a
21-question survey was developed and adminis-
tered to EoExperts with the aim of gathering
insights regarding the management of EoE, ben-
efits/risks of continuous versus intermittent ther-
apy, definition of complete disease control, and
the best approach to follow up the patient.

The literature selection of our current expert opin-
ion panel article is based on expert judgment rather
than a systematic process, and the literature review
was performed in April 2024 covering articles pub-
lished between January 1, 2017 and March 31,
2024. The databases that were used were PubMed,
OVID, and EMBASE with the key search terms as
“eosinophilic esophagitis” AND “disease progres-
sion” OR “IMPACT” OR “guidelines” OR “con-
trol” OR “remission, “follow-up,” OR “Quality of
life” OR “adaptive behaviors.”

All project phases are illustrated in Figure 1 and
detailed as follows.

Phase 0: Expert panel selection

To gather insights to standardize EoE patient
care across Italy, a multidisciplinary panel of nine
experts was selected. EoExperts were chosen
based on their proven experience in treating
pediatric and adult EoE patients and on
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Figure 1. EoExpert panel recommendations, project development steps.

their scientific background concerning this dis-
ease, with a highly representative geographical
distribution.

Phase I: Literature review on hot topics

With the aim to build an essential knowledge
framework concerning diagnostic and therapeutic
gaps for EoE, a non-systematic literature review
was performed focusing on the following topics:
EoE definition and diagnosis, diagnostic chal-
lenges, adaptive behaviors, current treatments,
monitoring and follow-up, definition of control,
newly approved treatments, and guidelines.

Phase II: Result analysis validation
Results of the non-systematic review were then
shared, discussed, and validated by Experts.

Phase llla: Survey development

Following the literature search, a survey was
developed to address specific aspects in the man-
agement of EoE. The survey, aimed at filling the
gaps in the understanding of the management
needs of patients with EoE, included 21 ques-
tions on diagnosis, adaptive behaviors, disease
control, intermittent versus continuous therapeu-
tic approach, and follow-up.

Phase Illb: Survey online administration

The survey was administered through a web-
based format, ensuring confidentiality, and
allowing each expert to express personal views
without any peer’s influence. A rich dataset was
in this way provided and used for subsequent
analysis and panel expert opinion-building efforts
in standardizing EoE management across the
Italian context. Results of the survey were com-
pared, and all panel expert opinions or diver-
gence areas were then highlighted, resulting in 13
recommendations, which were discussed in
phase IV.

Phase IV: Expert panel meeting for statement
discussion and validation

Recommendations were discussed and validated
in the context of a final expert panel meeting, in
which all interviewed experts were involved.
During this session, proposed recommendations
that did not achieve a full agreement during the
online survey were further discussed, with partici-
pants expressing their full formal agreement. The
whole process ensured that final outputs would
reflect established practices, addressing current
uncertainties in EoE management.

Phase V: EoExpert panel recommendation paper
After discussion and amendments to some rec-
ommendations, all statements were fully agreed
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Table 1. Summary of EoExpert panel's recommendations with level of agreement.

Recommendation

1. Adaptive behaviors can mask the symptoms and progression of EoE, increasing diagnostic delay. Experts recommend
adequately investigating the possible presence of adaptive behaviors with a thorough clinical history taking.

2. I.M.P.A.C.T. Questionnaire, in its own language, should be used to unmask the adaptive behaviors in clinical practice, both for
early diagnosis and assessment of response to therapy, and should be used in awareness campaigns.

3. The “Challenges in EoE: rules of good clinical practice for the diagnostic and therapeutic path” scheme represents a useful
tool to be adopted for the multidimensional clinical, endoscopic, and histological evaluation of the patient with EoE.

4. EoE must be considered as a chronic, progressive, immune-mediated type 2 disease, and not as an episodic disease.

5. EoE is an esophageal manifestation of a type 2 systemic inflammatory alteration, associated with manifestations in different
organs. Therefore, a systemic therapeutic approach can be necessary in some patients.

6. The main reason why continuous long-term therapy is not used today is the fear of long-term side effects related to
conventional therapies or the lack of knowledge regarding the progressive nature of the disease

7. Patients with EoE require a proactive, long-term approach with continuous, non-episodic treatment to achieve full disease
control, also allowing for continued histological remission and reducing the risk of developing stenosis.

8. For the diagnosis, evaluation of therapeutic response, and follow-up of EoE patients, a comprehensive approach is required,
which considers symptoms, adaptive behaviors, number of therapy cycles, endoscopic, and histological aspects. To this end, the
S.C.0.P.E. scheme (Symptom Control, Observation, Pathological Evaluation) represents an effective support tool.

9. To define a controlled disease, in the context of a multidimensional evaluation, all four of the following conditions must be met:
Histology: <15eos/hpf or 0.3mm?2 and HSS improvement.

Clinical: reduction between 30% and 90% of DSQ/PESQ-C or other scores.

Endoscopy: EREFS score maximum 2

QoL: improvement in at least one of QoL scores, such as EoE-1Q, EoE-QoL-A, EoE-SQ, PGIS, or PGIC.

If one or more of these four conditions are not met, the disease is defined as Not Adequately Controlled, which will require the
need to change therapy.

10. The first follow-up evaluation, with endoscopy and biopsy, should be carried out approximately 3-6 months after the start
of treatment during the induction phase (3 months for conventional therapy, 6 months for biologic), or/and after any change
in treatment. If no signs or symptoms emerge and the patient has achieved histological remission in the induction phase, the
second follow-up evaluation must be carried out within 1year after starting therapy.

11. For patients in remission, on maintenance therapy and without symptoms, after the first year of treatment and in subsequent
years, it is necessary to carry out a clinical follow-up examination with assessment of symptoms and exploration of adaptive behavior
at least once a year, while endoscopic and histological follow-up examinations at least every 1-3years should be carried out.

12. The newly developed Italian EoExpert Panel Disease Control & Switching criteria (D.C.S.C.) algorithm should be used as a
helpful tool for clinicians in the therapeutic decision-making, management, and follow-up for EoE setting.

13. Newly approved biological therapy for EoE represents a valid therapeutic option for patients with EoE who are not in
remission (under treatment) with conventional medical therapy (PPI, TCS), as well as for those patients who are not candidates
for or are intolerant to conventional therapy. Furthermore, it could be used for pediatric patients with a severe disease and/or
those patients with multiple atopic comorbidities.

All recommendations achieved an agreement of 100%.

DSQ, Dysphagia Symptom Questionnaire; EoE, eosinophilic esophagitis; EoE-1Q, EoE Impact Questionnaire; EoE-QoL-A, Adult EoE Quality of Life;
EoE-SQ, EoE Symptom Questionnaire; EREFS, Edema, Rings, Exudates, Furrows, Stricture score; PESQ-C, Pediatric Eosinophilic Esophagitis Sign/
Symptom Questionnaire for caregivers; PGIC, Patient global impression of change; PGIS, Patient Global Impression of Severity.

upon and finally turned into the following docu- Results
ment, shared, and agreed upon by the EoExpert Mainrecommendations provided by the EoExpert
panel. panel are summarized in Table 1.
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Diagnostic pathway

RECOMMENDATION #1

Adaptive behaviors can mask the symptoms and
progression of EoE, increasing the diagnostic
delay. Experts recommend adequately
investigating the possible presence of adaptive
behaviors with a thorough clinical history taking.

The median overall diagnostic delay of EoE is
approximately 3years in the Italian children’s
population.'# The non-specificity of symptoms in
childhood often leads to them not being perceived
as alarming by families or clinicians, resulting in
frequent misdiagnosis and unawareness of diag-
nostic guidelines for EoE. Additionally, clinical
presentations in young children are filtered and
reported by caregivers, which can further compli-
cate accurate diagnosis.”>!1® In young adolescents
and adults, this is further complicated by the
development of instinctive adaptive behaviors that
can effectively mask the disease, delaying suspi-
cion of EoE until symptoms become clinically rel-
evant. Moreover, symptoms of EoE may overlap
with other conditions, such as GERD, making it
difficult for clinicians to clearly identify it.37.16
These behaviors include imbibing fluids with
meals, modifying foods, prolonging mealtimes,

Table 2. Eating behaviors in pediatric EoE patients."

avoiding textured foods, chewing excessively, and
turning away medicines such as tablets or pills, as
widely reported in Table 2.19

RECOMMENDATION #2

[.M.P.A.C.T. Questionnaire, in its own language,
should be used to unmask adaptive behaviors

in clinical practice, both for early diagnosis and
assessment of response to therapy, and should be
used in awareness campaigns.

To improve early diagnosis and assess the effec-
tiveness of treatment for EoE, experts also recom-
mend implementing the I.M.P.A.C.T. assess
using a targeted 10-question tool designed to
uncover adaptive behaviors that may be masking
the underlying EoE condition (Table 3).19-21

Its adoption is advocated by Experts in all patients
presenting with immune or inflammatory condi-
tions such as asthma, recurrent rhinitis, and food
allergies, manifestations which may harbor sub-
clinical EoE symptoms.

It is possible to answer Yes/No to Each Impact
Score question. In the presence of one or more
positive answers, patients should undergo further
evaluation for EoE suspect investigation.

Variable Infants or toddlers

Grade school Adolescents

Duration of meals Mealtimes longer than
sibling or rest of family;
often leaves and comes
back to the table; grazes
on small volumes of
liquid or food

Coping behaviors A preference for liquids
and soft foods over solid
foods

Pockets food in cheek
for prolonged periods
and/or spits food out;
dips food in liquids

Food selection

Variable Difficulty advancing
diet from pureed baby
food; demonstrates
feeding refusal or fussy

behavior during meals

Mealtimes longer
than friends; returns
from school with a full
lunchbox

Use of large amounts of
dips, sauces, or liquids
to help swallowing; may
have a narrow range of
preferred foods

Prolonged chewing of
food before swallowing

Difficulty in refusing to
expand diet with new
flavors, types of foods,
or textures

Avoids social dining due
to prolonged mealtime
or fear of food getting
stuck

Always needs a water
bottle or liquids with
meals

Prefers a soft-textured
diet

Avoidance of certain
food textures,
specifically meats,
bread, rice, raw fruits,
and vegetables

EoE, eosinophilic esophagitis.
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Table 3. The .LM.P.A.C.T. Questionnaire with its 10 possible questions, in English (a) and Italian (b] versions, to

ask the patient to identify adaptive behavior to avoid the manifestation of EoE symptoms.1?-2!

(a) English version Question Yes No
1 Do you get food stuck while swallowing it?
2 Do you feel you have to chew more or longer
to swallow your food without difficulty?
3 Does it take you longer than others to finish
your meal?
4 Are you typically the last one to finish
eating?
5 Do you need to cut food into small pieces?
6 Do you need to soften certain foods that you
find harder?
7 Do you drink a lot of water during meals to
facilitate swallowing?
8 Do you often avoid going out to eat?
9 Have you ever had to resort to excuses to
avoid eating in public?
10 Are there any food you avoid? If yes, please
indicate which ones
(b) Italian Version. 10 possibili domade da porre al paziente Si No

per identificare
| comportamenti adattativi volti a evitare la
manifestazione sintomi di EoE"3:4:

10

Ti si blocca il cibo mentre lo deglutisci?

Ti sembra di dover masticare di o pit a
lungo per deglutire il cibo senza difficolta?

Ci impieghi pit tempo degli altri a finire il
pasto?

Sei tipicamente l'ultima/o a finire di
mangiare?

Necessiti di tagliare il cibo in piccoli pezzi?

Necessiti di ammorbidire alcuni cibi che ti
risultano piu duri?

Bevi molta acqua durante i pasti per
facilitare la deglutizione?

Eviti spesso di andare a mangiare fuori

Ti & capitato di ricorrere a delle scuse per
evitare di mangiare in pubblico?

Ci sono cibi che eviti? Se si, indica quali:

EoE, eosinophilic esophagitis.
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In Experts opinion, I. M.P.A.C.T. Questionnaire Therapeutic approach
emerges as a valuable asset in the diagnostic
toolkit for EoE, offering a structured method to RECOMMENDATION #4
quantify and interpret the subtle behavioral adap- EoE has to be considered as a chronic,
tations characteristic of this condition. progressive, immune-mediated type 2 disease and
is not an episodic disease.
RECOMMENDATION #3 RECOMMENDATION #5
The “Challenges in EoE: rules of good clinical EoE is an esophageal manifestation of a type 2
practice for the diagnostic and therapeutic path” systemic inflammatory alteration, associated with
scheme represents a useful tool to be adopted manifestations in different organs. Therefore, a
for the multidimensional clinical, endoscopic, and systemic therapeutic approach can be necessary
histological evaluation of the patient with EoE. in some patients.
Together with the corresponding best practice In agreement with different position papers and
guidelines for effective and timely diagnosis, the guidelines, including ESPGHAN, EUREOS,
main “Challenges in EoE clinical practice” for EoEtaly panel expert opinion, and International
addressing signs for EoE suspicion in clinical, Experts Guidelines, EoExpert states that EoE is a
endoscopic, and histological evaluation have been  chronic inflammation of the esophagus that poten-
identified and evaluated by EoExpert. tially progresses from an inflammatory to a fibros-
tenotic phenotype and, if left untreated, can lead
It was further emphasized that evaluating at least to persistent symptoms and the development of
six biopsies from at least two different sites (ide- strictures.?%23 Effective therapy can limit the pro-
ally two proximal, two medial, and two distal) is gression of the disease. Based on this evidence, the
recommended to reach a diagnosis of EoE in possible coexistence of other type 2 comorbidities
most cases. It has been shown that sampling a sin- must be considered during the diagnostic workup.
gle proximal or distal biopsy leads to a failure to An integrated clinical, endoscopic, and histo-
diagnose EoE in 15% of cases.?? All agreed and pathological examination involving key specialists
validated recommendations are listed in Figure 2. including gastroenterologists, gastro-pediatrics,
-@ -@
Adaptive Behaviors. Symptoms assessment by PEESS, PESQ-C
] i e g win s (oS 12 vemrs g and o),
c 5 R Type 2 comorbidity. « Differential diagnosis of EoE from gastric diseases.
o E 3 Noniresponss to convertionalltreatments in « Consider EoE in presence of Type 2 comorbidities.
presence of misdiagnosis. » Investigate Adaptive Behaviors
« Intra and Inter-operative variability. « Avail of EREFS Score. ﬂ
.E g « Non-recognition of endoscopic EoE lesions + Biopsies performed regardless of endoscopic 8
G-l - Non-obtainment of adequate biopsy samples featii=s g
23 + Not less than 6 biopsies from at least 2 different 5
'g g sites. Ideal setting is sampling 2 proximal, 2 medial a
w o and 2 distal. S
w
« Variability in eosinophils/High Power Field (eos/hpf) « eos/hpf 215 on esophageal biopsy to confirm EoE
e value. diagnosis.
'g 3 « Eosinophilia degree unrelated to reported + Use of HSS Score.
g % SHHPEIE: _ _ o « eos/hpf to assess response to treatments as follow:
.% - febss;;rz:seeogsr;lg;cg:ggln?l examination for treatment - zgzngg zizsf,:;g%gg;gerg;zf:e
— eos/hpf 215: non-response
Figure 2. List of EoE Experts stated and agreed recommendations within the “Challenges in EoE: rules
of good clinical practice for the diagnostic and therapeutic path.” The main challenges, with the related
best clinical practices, are summarized here in order to provide a guiding tool to perform a correct clinical,
endoscopic, and histological evaluation, and therefore obtain an accurate diagnosis of EoE.
EoE, eosinophilic esophagitis.
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allergists/immunologists, internal medicine spe-
cialists, and pathologists is therefore strongly rec-
ommended to ensure more effective, timely
diagnosis, treatment, and long-term care of adult
and pediatric EoE patients.3»*

RECOMMENDATION #6

The main reason why continuous long-term
therapy is not used today is the fear of long-term
side effects related to conventional therapies or
the lack of knowledge regarding the progressive
nature of the disease.

Against this background, an effective therapeutic
approach should represent continuous and not
intermittent (cyclic or stacking) therapy. Cycle
therapy alternates periods of therapy with wash-
out periods depending on whether symptoms are
present or not. Stacking means switching from
one formulation to another while maintaining the
same active ingredient.

EoExperts highlight how a continuous therapeutic
approach is not widely adopted in common clini-
cal practice. The possible causes that lead to inter-
mittent approach choices were then discussed and
shared.?* Furthermore, it has been highlighted
how therapy interruptions correlate with a 50%
relapse rate in those patients who, after induction
and maintenance, have achieved remission.?>

RECOMMENDATION #7

Patients with EoE require a proactive, long-term
approach with continuous, non-episodic treatment
to achieve full disease control, also allowing for
continued histological remission and reducing the
risk of developing stenosis.

EoExpert analyzed both the continuous and epi-
sodic therapeutic approaches, with the aim of
understanding which could be the best option to
achieve adequate disease control.

The advantage of continuous therapy was thus
agreed, also confirmed by a recent study on over
500 patients with EoE that clearly highlighted the
importance of long-term management due to the
lifelong nature of EoE.26:27 Experts also agreed in
stating that having a continuous histologic remis-
sion may reduce the rate of stricture development
and food impactions over time. Indeed, a recent
study by Starling et al. showed that patients who
achieved periods of histologic remission had lower
rates of long-term fibrostenotic outcomes (Figure
3). Moreover, lower esophageal eosinophil counts

were associated with less risk of food impaction,
and a younger age at diagnosis was associated with
lower rates of stricture formation.?*

RECOMMENDATION #8

For the diagnosis, evaluation of therapeutic
response, and follow-up of EoE patients, a
comprehensive approach is required, which
takes into account symptoms, adaptive behaviors,
the number of therapy cycles, endoscopic, and
histological aspects. To this end, the S.C.0.P.E.
scheme (Symptom Control, Observation,
Pathological Evaluation) represents an effective
support tool.

Analyzing current guidelines on EoE, it was
shared that the treatment of patients with EoE
should have, as its objective, the concomitant
improvement of the histological, endoscopic, and
symptomatic picture of the disease.3-6-9:23

Even when symptoms appear to be controlled,
EoE may be progressing in the deep layers of the
esophagus.?® Actually, symptoms are late indica-
tors of disease progression, and only endoscopy
paired with biopsy can reveal hidden progression
and uncover patients who are not in remission
(under treatment).2° A comprehensive approach,
therefore, must evaluate together symptoms,
adaptive behaviors, the number of previous ther-
apy cycles, endoscopy, and biopsy.3°

The EoExperts have therefore shared and agreed
on a scheme for evaluating the state of the dis-
ease, based on the analysis of symptom control,
observation of the patients’ behavior, and patho-
logical evaluation based on endoscopy and biop-
sies. The “Symptom Control, Observation,
Pathological Evaluation” (S.C.O.P.E.) scheme,
with its specific targeted questions, was thus con-
sidered as an effective all-encompassing tool that
may help in diagnosis, as well as defining the
presence or absence of response to therapy and
the possible need for a treatment switch.

Regarding disease control, the EoExperts stated the
need to investigate the persistence of symptoms
after at least two cycles of therapy, together with any
evidence of their worsening in terms of frequency
and intensity. The presence of adaptive behaviors
should then be investigated using the LM.P.A.C.T.
Questionnaire,!° together with observation of any
food impaction episodes. Finally, pathological eval-
uation should be carried out, paying attention to
any evidence of visible esophageal changes on
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Stricture Development by Histologic Control26
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Figure 3. Stricture development rates versus histologic control.
Gray: Patients with no histologic control; Blue: Patients with histologic control. Patients in histologic disease control with >2
consecutive endoscopies in histologic remission (eos < 15) were less likely to develop strictures compared to patients who

did not achieve disease control.%

endoscopy,  eosinophil  count  >15eos/hpf
(>15e0s/0.3mm?3), and mucosal or submucosal
histological activity on esophageal biopsy.

EoExperts highlight how the evaluation accord-
ing to the S.C.O.P.E. scheme must be carried out
at the beginning of treatment, 3 months after the
beginning and 1 year after the beginning.

If, finally, S.C.O.P.E. reveals an incomplete
response to treatment, the need for a therapeutic
switch should be considered. However, if on the
histology side there is control of the disease,
endoscopic esophageal dilation needs to be con-
sidered first, even in the absence of stricture or
grade 3 rings, as mild fibrostenotic changes may
contribute to the occurrence of dysphagia or
bolus impaction.5:9:31,32

RECOMMENDATION #9

To define a controlled disease, in the context of
a multidimensional evaluation, all four of the
following conditions must be met:

e Histology: <15eos/hpf or 0.3mm?2 and HSS
improvement.'®

e Clinical: reduction between 30% and 90% of
DSQ/PESQ-C or other scores.
Endoscopy: EREFS score maximum 2
QoL: improvement at least in one of the QoL
scores, such as EoE-1Q, EoE-QoL-A, EoE-SQ,
PGIS, or PGIC.

If one or more of these four conditions are not
met, the disease is defined as not controlled/
uncontrolled, which will require the need to
change therapy.

The definition of patient in remission is one of
the most challenging points in EOE management
and therefore needs to be properly evaluated.
According to EoExperts’ opinion, a multidimen-
sional evaluation comprising clinical, endo-
scopic, histological, and QoL aspects will define
if the patient is in remission (under treatment)
or not. Additionally, HSS score or similar mul-
tiparametric histological scoring systems are rec-
ommended to be included for a comprehensive
assessment of histologic activity in the
esophagus.

RECOMMENDATION #10

The first follow-up evaluation, with endoscopy
and biopsy, should be carried out approximately
3-6 months after the start of treatment during
the induction phase (3months for conventional
therapy, 6 months for biologic), or/and after any
change in treatment. If no signs or symptoms
emerge and the patient has achieved histological
remission in the induction phase, the second
follow-up evaluation must be carried out within
1year after starting therapy.

As summarized in Figure 4, concerning disease
management and according to current guidelines,
EoExperts agree on the need to correlate endo-
scopic, histological, and clinical data by evaluat-
ing them at 3—6 months (3 months for conventional
therapy, 6 months for biologic) before deciding
whether to continue or switch the current ther-
apy, as the effects on the disease should already
be evident at these timepoints.®
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Histology

Persistent eosinophilia
>15 eos/hpf/0.3 mm?2

Uncontrolled « HSS high grade/stage

« <15 eos/hpf/0.3 mm?
+ HSS decrease

1

1

1

1

| Controlled e

1

1

1

I )
« Normal biopsy
« <1 eos/hpf/0.3 mm?2

Remission « HSS important decrease

(Under Treatment)

« Symptom resolution

* >90% decrease in a
symptom metric (DSQ,
PESQ-C, etc.) etc.

« Persistent symptoms

+ <30% decrease in a
symptom metric (DSQ,
PESQ-C, etc.) EREFS etc.

Persistent endoscopic
flndmgs
+ <30% decrease in

+ No improvement in:
EoE-1Q, EOE-QoL-A,
EoE-SQ, PGIS, PGIC,

* 30%-90% decrease in a
symptom metric (DSQ,
PESQ-C, etc.)

« EREFS score
maximum 2

« Improvement in:
EOE-1Q, EOE-QoL-A,
EoE-SQ, PGIS, PGIC,

e etc.

+ High improvement in:
EoE-IQ, EOE-QoL-A,
EoE-SQ, PGIS, PGIC,

« Normal esophagus
« EREFS score <2

Figure 4. Definitions of uncontrolled, controlled disease, and in remission (under treatment). For all
histological, symptomatic, endoscopic, and quality of life aspects, the evaluation elements necessary to define

the degree of disease control are specified and listed.

DSQ, Dysphagia Symptom Questionnaire; EoE-1Q, EoE Impact Questionnaire; EoE-QoL-A, Adult EoE Quality of Life; EoE-SQ,
EoE Symptom Questionnaire; eos/hpf, eosinophils/high power field; EREFS, Edema, Rings, Exudates, Furrows, Stricture
score; HRQoL, health-related quality of life; HSS, Histologic Scoring System; PESQ-C, Pediatric Eosinophilic Esophagitis
Sign/Symptom Questionnaire for caregivers; PGIC, patient global impression of change; PGIS, Patient Global Impression of

Severity.

RECOMMENDATION #11

For patients in remission, on maintenance
therapy and without symptoms, after the first
year of treatment and in subsequent years, it

is necessary to carry out a clinical follow-up
examination with assessment of symptoms and
exploration of adaptive behavior at least once a
year, while endoscopic and histological follow-up
examinations at least every 1-3years should be
carried out.

For patient in remission, on maintenance ther-
apy, with the aim of avoiding negative effects in
terms of compliance and for improving patient
retention, according to what is also reported by
ESPGHAN guidelines, EoExperts state that,
after the first year of therapy, endoscopic and his-
tological follow-up could be scheduled every
1-3years.18

RECOMMENDATION #12

The newly developed Italian EoExpert Panel
Disease Control & Switching criteria (D.C.S.C.)
algorithm should be used as a helpful tool for
clinicians in the therapeutic decision-making,
management, and follow-up for EoE setting.

Finally, EoExperts agreed on the need for an
algorithm as a guiding management tool for EoE

patients. All shared and agreed recommendations
were thus integrated and turned into an algorithm
that could be followed for proper therapeutic
decision-making, evaluation of control, and fol-
low-up in the context of EoE (Figure 5).

RECOMMENDATION #13

Newly approved biological therapy for EoE
represents a valid therapeutic option for
patients with EoE who are not in remission
(under treatment] with conventional medical
therapy (PPI, TCS), as well as for those patients
who are not candidates for or are intolerant to
conventional therapy. Furthermore, it could be
used for pediatric patients with a severe disease
and/or those patients with multiple atopic
comorbidities.

Regarding pharmacological therapies for EoE,
experts agreed in stating that approved biologics
could represent a significant option for adults and
adolescents whose disease is not controlled, as
well as for those who are intolerant or unsuitable
for conventional pharmacological treatment.

Discussion

EoE, as the Italian EoExpert Panel recommends,
has to be considered a chronic, progressive esopha-
geal manifestation of a type 2 systemic inflammatory
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disorder, with occasional manifestations involving
different organs. Timely diagnosis still remains a
critical unmet need in EOE management for both the
adult and pediatric populations.3%713:23 Tt has been
demonstrated that the risk of developing fibrosteno-
sis, the main complication related to the progression
of EoE, increases by 5% for each year of diagnostic
delay, representing a critical global element for
health and QoL of these patients.1215:33

With the aim of both addressing unmet needs and
gathering insights to standardize EoE patient care
across Italy, the Italian EoExpert panel has ana-
lyzed all the clinical and management aspects of
the disease, with particular focus on accuracy and
timing of diagnosis, therapy, disease evolution,
and long-term follow-up. Due to its chronic and
progressive nature, EoE requires careful lifelong
management. The literature review and the sub-
sequent 21-item survey administered to EoExpert
allowed to validate 13-recommendation guide-
lines within a specific EoE care algorithm, provid-
ing a support tool for the standardization of
management in pediatric and adult EoE settings.

Adaptive behaviors have been considered the main
responsible for masking EoE symptoms, which are
then exacerbated in an advanced stage of the dis-
ease. EoExperts recommend adequate investiga-
tion for the hidden presence of adaptive behaviors
by a thorough history. Other diseases could also
contribute to diagnostic delay, such as GERD,
whose symptoms overlap with those of EoE.37:16
Childhood appears to be complicated by the evi-
dent difficulties in correctly reporting the perceived
symptoms, together with the marked tendency to
adopt adaptive behaviors.!? In EoExperts’ opinion,
improvement in early EoE diagnosis is achievable
by implementing the use of the I.M.P.A.C.T.
Questionnaire: with its 10-targeted questions (in its
Italian tongue version, as shown in Table 3b) clini-
cians could effectively reveal adaptive behaviors
and a possible underlying EoE condition (Table
3).1921 Although not yet validated, according to
experts, the . M.P.A.C.T. Questionnaire can there-
fore represent a practical therapeutic guiding tool
for clinicians. Moreover, if patient/caregiver or phy-
sician records one or more positive responses to the
I.M.P.A.C.T. Questionnaire, a further investiga-
tion should be started to verify the possible
presence of EoE. EoExperts also recommend
extending the IM.P.A.C.T. Questionnaire
to patients reporting co-existing type 2 inflamma-
tory conditions such as food allergies, bronchial

asthma, allergic rhinitis, and atopic dermatitis
manifestations.

Noteworthy, the letter “S” should be added to
I.M.P.A.C.T. to highlight the social avoidance
dimension, which is experienced by patients with
EoE, as this condition has a significant negative
impact on mental health-related QoL, with less
effective coping strategies experienced by patients.3*

Once possible adaptive behaviors have been
revealed and the clinical suspicion of EoE has
been confirmed, the diagnostic pathway must
proceed according to what listed in the
“Challenges in EoE: rules of good clinical prac-
tice for the diagnostic and therapeutic path”
scheme (Figure 2), a series of specific recommen-
dations that EoExperts have identified as essen-
tial for the multidimensional clinical, endoscopic,
and histological evaluation of EoE patients. From
what has been discussed and shared, EoExperts
highlight how essential it would be to carry out an
accurate endoscopic evaluation and sampling that
could allow for a complete histological picture of
the esophagus. This must occur through sam-
pling not less than six tissue biopsies in at least
two to three distinct sites of the esophagus.
Furthermore, biopsies should possibly include
the medial site: in their clinical experience,
EoExperts report that medial involvement of the
esophagus occurs frequently in EoE, thus making
it a valuable site for an accurate diagnosis. The
ideal condition for an optimal histological evalua-
tion, however, in the opinion of the EoExperts,
should include at least two samplings in the dis-
tal, medial, and proximal locations, to return a
complete histopathological esophageal picture.

According to what has been stated by EoEtaly
panel expert opinion (statements #1 and #13),
the chronic esophageal manifestation of EoE
could progress from an inflammatory to a fibros-
tenotic phenotype, if not promptly diagnosed and
effectively treated.3:*

EoExperts highlight that EoE should not be con-
sidered as an episodic disease but, rather, a chronic
and progressive disorder whose manifestations
occasionally involve different organs, including the
esophagus. This consequentially requires a con-
tinuous systemic therapeutic approach rather than
intermittent therapy (i.e., cycling or stacking).
Monitoring not only peak eosinophil count but
also degranulated eosinophils, even though until
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now there is no consensus on using this bio-
marker.3> Nevertheless, mainly for the unjustified
fear of long-term side effects related to conven-
tional therapies, in EoExperts’ experience, contin-
uous treatments are not widely adopted in common
clinical practice, which represents a limit for proper
EoE care. However, similarly to what is confirmed
by the literature, EoExperts recommend the adop-
tion of continuous therapeutic protocols capable of
guaranteeing prolonged histological remission, an
essential condition for reducing the development
of stenosis and food impaction over time.2223 As
also Starling et al. recently remarked, patients who
achieved periods of histologic remission and lower
esophageal eosinophil counts (<15 eos/hpf) were
associated with both lower rates of long-term fibro-
stenotic outcomes and reduced risk of food impac-
tion. Moreover, it has been reported that the
timing of diagnosis can be a great determining fac-
tor for the possibility of developing complications:
younger age at diagnosis was, in fact, associated
with lower rates of stricture formation.?*

Correct management of the disease during con-
tinuous treatment requires, in the chronic and
progressive EoE setting, an effective monitoring
protocol to periodically evaluate the endoscopic,
histological, and symptomatic aspects of the dis-
ease.3 For this purpose, the experts have first vali-
dated the shared characteristics that can describe
when the disease can be defined as uncontrolled,
controlled disease, and in remission (under treat-
ment), as summarized in Figure 4.

To define a controlled disease, histology must
show less than 15eos/hpf (or <15e0s/0.3 mm?)
and HSS improvement, together with an endo-
scopic EREFS score of maximum 2 and the
reduction between 30% and 90% of DSQ/
PESQ-C (or other clinical scores).!'® Finally,
HRQoL improvements have to be reported in at
least one of the QoL scores, such as EoE-IQ,
EoE-QoL-A, EoE-SQ, PGIS, or PGIC.

If one or more of these four conditions are not
met, even after undergoing endoscopic dilation
under therapy to relieve symptoms, EoExperts
recommend considering the patient inadequately
controlled or, more correctly, uncontrolled,
therefore requiring a therapeutic switch.

The remission definition, however, implies the
presence of normal biopsy showing less than
leos/hpf (or <1leos/0.3mm?2), an important

decrease in HSS score, normal esophagus with
endoscopic EREFS score <2, together with
symptom resolution with >90% decrease in a
symptom metric (i.e., DSQ, PESQ-C) and high
improvement in any QoL score.

A recent study demonstrated that pediatric EoE
patients demonstrate persistent eating adapta-
tions despite histologic remission, which may be
driven by esophageal remodeling. This is a nuance
to pediatric identification of adaptive behaviors.3¢
As a future perspective, remodeling activity and
narrowing of the esophagus should also be
assessed by using EndoFLIP, a catheter-based
approach that uses impedance planimetry and
controlled, volumetric distension to measure
esophageal distensibility. EndoFLIP provides a
functional assessment of esophageal distensibility
and a more quantitative assessment of esophageal
remodeling compared with EREFS. Therefore, it
may have a role in severity assessment and thera-
peutic monitoring.37-39

To highlight the clinical setting of an uncontrolled
disease, symptoms must be contextualized to histo-
logical and endoscopic assessments, as symptoms
do not correlate well with endoscopic findings.40 As
a late indicator of disease progression, even
when symptoms appear to be controlled, EoE can
hide its progression in the deep layers of the
esophagus.?82° Considering this, EoExperts shared
the recommendation to adopt the “Symptom
Control, Observation, Pathological Evaluation”
(8.C.0.P.E.) scheme as a comprehensive tool that
can help physicians to correctly classify responses
to therapy and evaluate the need for a therapeutic
switch in uncontrolled disease.!® The S.C.O.P.E.
scheme considers symptoms, adaptive behaviors,
the previous number of treatments, together with
endoscopic and histological aspects. Therefore, this
system becomes a recommended tool for the multi-
dimensional evaluation of EoE control.

According to the ESPGHAN guidelines, clinical
follow-up and symptom assessment with explora-
tion of adaptive behavior should be performed in
patients on maintenance therapy and without
symptoms or in all patients in remission at least
once a year (after the first 12 months of treatment
and for the following years), while endoscopic and
histological follow-up examinations should be
performed at least every 1-3years.!8 This reduced
frequency of endoscopy could enable better com-
pliance and patient retention. The first follow-up
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examination with endoscopy and biopsy should be
performed approximately 3—6 months after the
start of treatment during the induction phase
(3months for conventional therapy, 6 months for
biological therapy), or/and after any change in
treatment. If no signs or symptoms appear and the
patient has achieved histological remission in the
induction phase, EoExperts recommend that a
second follow-up examination must be performed
within 1year of starting therapy. To assess the
effectiveness of therapy at an early stage in accord-
ance with the EoEtaly panel expert opinion guide-
lines, EoExperts emphasized the importance of
conducting a multidimensional assessment of
endoscopic, histological, and clinical aspects after
3 (for conventional therapy) and 6 (for biological
drugs) months. The effects of treatment on the
disease may already be visible at this time, sug-
gesting that in uncontrolled disease, a possible
switch to a more effective treatment after
3-6months can be considered.® All these recom-
mendations were then converted into a newly
developed Italian EoExpert Panel Disease Control
& Switching Criteria (D.C.S.C) algorithm (Figure
5), a useful tool that organically brings together
the most current indications and guidelines for the
management of EoE. It is therefore an effective
and easy-to-use tool for a better understanding of
this disease, its treatment, and the surgical needs
of the patients affected by it, which are often not
yet fully satisfied. Finally, regarding pharmaco-
logical approaches to the treatment of the disease,
EoExperts propose, as reflected in the D.C.S.C.
reflected. The algorithm reports in Figure 5 that
approved biologics may represent an important
option for adults, adolescents, and children who
are poorly controlled, intolerant, or inappropriate
for conventional pharmacologic treatment.
Particularly in EoE patients with one or more type
2 inflammatory diseases, an approved biologic
therapy that blocks I1.-4/-13 signaling is emerging
as a potential first-line treatment to address the
underlying pathophysiology of these diseases.?° In
fact, Dupilumab has shown promising results in
reducing the symptoms, histological and endo-
scopic features of EoE, as well as QoL by inter-
vening on the main and central drivers of type 2
inflammatory diseases, leading to its approval by
the FDA and European Medical Agency (EMA)
in adults, adolescents, and pediatric patients with
EoE aged =1 year and weighing at least 15 kg.%10

The limitations of this expert panel opinion paper
include (1) the non-systematic nature of the

literature review, which may have resulted in a
limited scope of studies considered, (2) the pau-
city of research specifically addressing the defini-
tion of control in EoE and associated switching
criteria, given the relative novelty of this concept,
and (3) the methodology of data collection, which
relied on a web-based survey, potentially intro-
ducing selection bias.

Despite these constraints, this study represents
one of the initial efforts to address this topic
through a multidisciplinary expert panel, com-
prising anatomopathologists, allergologists, gas-
troenterologists, and pediatricians. The findings
from this work may serve as a foundation for
future global-scale investigations evaluating con-
trol parameters in EoE.

The study’s methodology may have introduced
potential sources of bias such as (1) selection bias
which was mainly due to the inclusion of clinicians
from highly specialized centers may not be repre-
sentative of broader clinical practice patterns and
(2) methodological limitations since the consen-
sus-building process relied on informal agreement
rather than standardized methodologies such as
the Delphi technique, potentially reducing the
robustness of the conclusions. Notwithstanding
these limitations, it is important to note that the
primary objective of this paper was to provide con-
temporary, pragmatic recommendations from a
multidisciplinary panel of experts affiliated with
centers of excellence in EoE management.
Moreover, Dupilumab trials in pediatric, adoles-
cent, and adult patients evidenced the ability of
this drug to improve significantly esophageal gene
expression profiles of two gene sets (i.e., the eosin-
ophilic diagnostic panel and the type 2 inflamma-
tion sets) associated with active EoE.#142 This
suggests that transcriptomics-related outcomes,
representing an objective measure of inflamma-
tory activity within the esophagus, could be inves-
tigated in the future as an additional component
of a multidimensional assessment of response to
treatment and control in EoE.43

Conclusion

This panel expert opinion paper provides a useful
insight for a more standardized approach in the
management of EoE, from pediatrics to adults.
The importance of a timely and accurate diagnosis
is the key point in planning proper disease man-
agement. Evaluation of control in EoE should be
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carried out in a multidisciplinary context, adopt-
ing a multidimensional and holistic approach,
which considers and integrates aspects related to
QoL, symptoms, adaptive behaviors as well as an
adequate endoscopic and histological evaluation.
Being a chronic progressive type 2 inflammatory
condition, EoE requires lifelong management and
continuous treatment which, in conclusion, can
only benefit from adequate care standardization
and disease awareness.
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