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ABSTRACT
Background: High-quality evidence-based clinical practice guidelines can guide diagnosis and treat-
ment to optimize outcomes. We aimed to systematically review the quality of international guidelines
on eosinophilic esophagitis (EoE).
Methods: MEDLINE and Scopus databases were searched for appropriate guidelines up to 2016. Two
gastroenterologists and two methodologists independently evaluated the documents using the
Appraisal of Guidelines for Research and Evaluation (AGREE II) instrument.
Results: Amongst the 25 records initially retrieved, four guidelines developed by recognized scientific
organizations met inclusion criteria. AGREE II results varied widely across domains, but none achieved
an overall assessment score of over 60%. Scope and purpose (61.82 ± 19.24%), clarity of presentation
(57.13 ± 40.56%) and editorial independence (93.75 ± 1.69%) showed the highest mean rating, whereas
stakeholder involvement (28.82 ± 11.19%), rigor of development (32.29 ± 12.02%) and applicability
(21.62 ± 7.14%) did not reach quality thresholds. Intraclass correlation coefficients for agreement was
excellent among appraisers (0.903), between gastroenterologists and methodologists (0.878) and for
each individual guideline (0.838 to 0.955).
Conclusion: Clinical practice guidelines for EoE vary significantly in quality, are invariably limited and
currently, none can be ‘strongly recommended’.
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1. Introduction

Eosinophilic esophagitis (EoE) represents a chronic inflamma-
tory esophageal disease, characterized clinically by a variety of
symptoms related to esophageal dysfunction and histologi-
cally by an eosinophil-predominant infiltration of the esopha-
geal mucosa [1,2]. From the initial description of the disease in
the early 1990s by two independent groups of researchers
[3,4], the incidence and prevalence of EoE have risen sharply,
currently affecting up to 1 in 2000 inhabitants in Europe and
North America [5]. As a result, EoE represents the most com-
mon cause of dysphagia and food impaction among children
and young adults, and the second leading cause of chronic
esophagitis after gastroesophageal reflux disease (GERD) [6].
Despite not been associated to mortality or malignancy risk,
the chronicity of the disease and its progressive behavior [7]
negatively impact on patients’ quality of life [8].

The adequate management of EoE is challenging because of
its only recent recognition, the variable presentation of symp-
toms in children and adults [6,9], its conflicting relationship with
GERD [10], the relative lack of evidence-based approaches to
therapy [11], and uncertainties about its long-term effects.
Considering the aforementioned issues, a number of organiza-
tions have addressed the problem by developing and

publishing relevant consensus documents and clinical practice
guidelines (CPGs) [1,12–14]. CPGs are defined as ‘statements
that include recommendations, intended to optimize patient
care, that are informed by a systematic review of evidence and
an assessment of the benefits and harms of alternative care
options’ [15]. CPGs are thus disseminated to promote excel-
lence delivered by health-care providers, helping practitioners
and sometimes also patients to make decisions about appro-
priate health care for specific clinical circumstances. For this
reason, CPG should involve all the relevant stakeholders who
participate in the management of a disease, in order to design
documents able to provide specific recommendations for clin-
ical practice, reduce inadequate variations, optimize results,
minimize risk, and promote cost-effective practice [16].

The potential for CPG to improve the use of resources and
patient care largely depends on the rigor of their develop-
ment, dissemination, and implementation strategies [17].
Several studies have demonstrated the modest quality and
wide heterogeneity that exists between different guidelines
[18–20], which mainly derives from the lack of rigorous meth-
ods applied in guideline development. Therefore, a highly
methodological quality development process for CPG is
encouraged in order to provide relevant and appropriate
recommendations.
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To ensure their quality, tools to assess the process of guide-
line development and reporting have been proposed [21], the
Appraisal of Guidelines for Research and Evaluation (AGREE)
instrument being the most widely used of these. Initially
developed by an international group of researchers from 13
countries in 2003 [22], it was updated in 2009 to AGREE II [23].
These criteria mainly concern methods used for developing
CPG and reporting quality [24].

The aim of the present study was to assess the quality,
methodological rigor, and transparency of CPG for the man-
agement (including diagnosis and treatment) of EoE up to
August 2016, using the AGREE II instrument. This review was
initiated as a part of the development of the pending
European Guidelines for the diagnosis and management of
EoE in children and adults, within the United European
Gastroenterology Link Award program ‘Harmonizing diagnosis
and therapy of EoE across Europe.’

2. Methods

2.1. Search strategy

A search in PubMed and Scopus electronic databases was
independently performed by AJL and AA, searched from
inception to 5 August 2016 using the combination of MeSH
terms ‘eosinophilic esophagitis’ or ‘eosinophilic oesophagitis’
with ‘guideline’ or ‘recommendation*’ or ‘guideline’ or ‘prac-
tice guideline*’ or ‘guidance’ or ‘consensus development con-
ference.’ In addition, reference lists for all relevant guidelines
were manually scanned.

2.2. Inclusion and exclusion criteria

CPG guidelines that provided clinical practice recommenda-
tions for EoE patients were eligible for inclusion. Single-author
documents and any publications such as summaries devel-
oped from CPGs as well as their translations were excluded.

2.3. Data extraction and quality assessment

The full texts of all of the retrieved documents were critically
reviewed according to the predefined criteria. From each guide,
the title, first author name, publication year, developer society,
methods (evidence-based, literature review, or expert consen-
sus), health question, target population, definition of EoE, num-
ber of references, conflict of interest, and fundingwere extracted.
Following the recommendations of the AGREE II consortium,
which recommends that for each guideline appraisal at least 2
and preferably 4 appraisers are involved, all the authors inde-
pendently assessed the methodology of each guideline using
the AGREE II instrument, after undergoing training from the
online AGREE II tutorial and practice exercise, available at www.
agreetrust.org. Two of the reviewers were gastroenterologists
largely experienced in EoE, and the two other methodologists
skilled in critical appraisal of the literature.

The AGREE II instrument is comprised of 23 key items orga-
nized into six domains: (1) scope and purpose, (2) stakeholder
involvement, (3) rigor of development, (4) clarity and presenta-
tion, (5) applicability, and (6) editorial independence. Each item

is rated on a 7-point Likert scale ranging from ‘strongly agree’
to ‘strongly disagree’ (Supplemental Table 1). There are two
additional assessment items (overall guideline assessment) per-
taining to an overall judgment of the guideline: one is, again,
rated using a 7-point Likert scale, and the other is a question as
to whether the guideline should be used, with or without
modifications, or should not be used at all.

For each domain, the scores were added up and calculated
as a percentage of the maximum possible score for that
domain using the formula provided by the AGREE II consor-
tium: [(score obtained – minimum possible score)/(maximum
possible score – minimum possible score)] × 100. The possible
standardized scores range from 0% to 100%.

Although AGREE II does not provide a minimum or max-
imum range for domain score quality to differentiate high-
and low-quality CPG, the following method used in previous
studies was applied: a guideline was ‘strongly recommended’
if five to six domain scores were ≥50%; ‘recommended’ if three
to four main domain scores were ≥50%; ‘weakly recom-
mended’ if one to two domain scores were ≥50%; ‘not recom-
mended’ if all item scores were <50% [25,26].

2.4. Statistical analysis

Descriptive statistics were used to describe the basic features
of the data in each study. Unless otherwise specified, contin-
uous nonparametric data were presented as a median fol-
lowed by range, and parametric data were presented as a
mean ± standard deviation (SD). To assess inter-rater reliability
within each domain, the intraclass correlation coefficient (ICC)
was calculated, the values of it were interpreted according to
the Landis and Koch criteria [27,28]. SPSS v18.0 (SPSS Inc.,
Chicago, IL, USA) statistical software was used for all
calculations.

3. Results

A total of 25 records were identified through an electronic
search, of which 4 were single-authored documents, and 6
additional ones were CGP not dealing with EoE. Six were
original papers or case reports; three review papers and a
systematic review were also excluded, as well as two survey-
based papers. Finally, four CPGs were included in the systema-
tic analysis using the AGREE II instrument [1,12–14].

3.1. Characteristics of eligible guidelines

The characteristics of the included CPGs are summarized in
Table 1. All four guidelines, published between 2007 and 2014
(after the publication of the AGREE instruments from 2003),
were developed using specialized associations or scientific
societies; three of them under the support of North
American organizations and intended for both children and
adult patients, and the remaining sponsored by the European
Pediatric Gastroenterological Society. Expert consensus was
used as a method to provide recommendations in all cases;
a systematic literature search was specifically used in two
guides [1,12] (Table 1).
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3.2. Domain scores

a. Domain 1: Scope and purpose. Aspects related to the
overall objective(s) of the guideline and a detailed
description of the health questions covered by the
guideline should be described in detail. The overall
mean ± SD score for the scope and purpose domain
was 61.82 ± 19.24% (median 65.97%; range: 36.11%–
79.17%). One guide received a score below 50% [13],
due to a lack of proper reporting. The overall inter-rater
agreement for Domain 1 as determined by the ICC was
0.814 (excellent).

b. Domain 2: Stakeholder involvement item refers to the
professionals who were involved at some stage of the
development process, excluding external reviewers. The
target users should be clearly defined; experiences and
expectations of health care from target population
should inform the development of a guide. For this
domain, the mean ± SD score was 28.82 ± 11.19% (med-
ian 30.56; range: 13.89%–40.28%). None of the guides
achieved a score over 50% due to the absence of
patients’ involvement in the development process and
under-representativeness of some relevant health pro-
fessionals [13, 14]. Inter-reviewer agreement (as deter-
mined by an ICC of 0.908) concluded excellent.

c. Domain 3: Rigor of development includes the use of
systematic methods to search the evidence, explicitly
described criteria and reasons for including and
excluding evidence, strengths and limitations of the
evidence provided, information on methods used to
formulate the recommendations and how final deci-
sions were arrived at, considering health benefits, side
effects, and risks when formulating the recommenda-
tions, explicit links between recommendations given
and the supporting evidence, the external review of
the guide, as well as providing a procedure to update
the guide. As for ‘rigor of development,’ no clinical
practice guide on EoE achieved a score ≥50%, the
overall score in this domain being poor, with a
mean ± SD of 32.29 ± 12.02% (median 34.64; range
15.63–44.27%). Specifically, only two guides described
systematic methods for searching and selecting evi-
dence [1,12], and no guides were externally reviewed.
Only one guide referred to the Grading of

Recommendations Assessment, Development and
Evaluation system to assess the strength of recom-
mendations and the level of evidence [13].
Reviewers’ agreement similarly concluded excellent
(ICC being 0.862).

d. Domain 4: Clarity of presentation assesses whether
recommendations are specific and unambiguous, a
clear presentation of all the possible options to manage
the disease, and key recommendation easily identifiable.
In this domain, all the four guidelines on EoE scored
≥50%. The mean ± SD for the overall quality score for
this domain was 57.13 ± 40.56% (median 65.28; range
62.50–97.22%). A moderate-to-good ICC of 0.693 was
found.

e. Domain 5: Applicability assessment includes the
description of existing facilitators and barriers that will
impact on the application of guideline recommenda-
tions, advise, and/or tools on how the recommendation
can be put into practice, plans to disseminate and
implement the guide with additional materials, the
identification of additional resources in order to be
applied, and the description of guide monitoring or
auditing criteria. No current guide scored over 50% in
this domain, the mean ± SD for the overall quality score
being 21.62 ± 7.14% (median 23.44; range 11.46–
28.13%). The inter-rater agreement was only moderate,
with an ICC of 0.507.

f. Domain 6: Editorial independence is evaluated by asses-
sing explicit statements that the views or interests of
the funding body have not influenced the final recom-
mendations. Competing interests of guideline develop-
ment group members have to be recorded and
addressed. The overall score for this domain was high,
with a mean ± SD of 93.75 ± 1.69% (median 93.75;
range 91.67–95.83%). A moderate-to-good inter-rater
agreement was found from an ICC of 0.686.

3.3. AGREE II overall quality scores

Of the four included guidelines, one was considered of sub-
optimal quality by reviewers [14]; none of the currently avail-
able guides on EoE achieved 60% of the overall quality,
according to the AGREE II criteria (Table 2). Three CPGs were
considered as ‘recommended’ [1,12,14], because the result of

Table 2. The AGREE II results for each clinical practice guideline on eosinophilic esophagitis, and overall inter-rater agreement, expressed by intraclass correlation
coefficients (ICCs).

Domain scores (%)

1 2 3 4 5 6 7 8

Guidelines
Scope and
purpose

Stakeholder
involvement

Rigor of
development

Clarity and
presentation Applicability

Editorial
independence

Overall
quality Overall assessment

Furuta et al. [12] 58.33% 33.33% 44.27% 68.06% 28.13% 93.75% 58.33% Recommended with
modifications

Liacouras et al. [1] 79.17% 40.28% 33.85% 62.50% 22.92% 95.83% 50% Recommended with
modifications

Dellon et al. [13] 36.11% 13.89% 35.42% 97.22% 23.96% 93.75% 50% Recommended with
modifications

Papadopoulo et al. [14] 73.61% 27.78% 15.63% 75% 11.46% 91.67% 25% Not recommended
Overall inter-rater
reliability (ICC values)

0.814 0.908 0.862 0.693 0.507 0.686 NA NA

NA: Not applicable.
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the three items assessed were ≥50%. The remaining CPG was
‘weakly recommended’ [13] with only two items ≥50%. In
contrast, reviewers’ scores for the overall assessment did not
recommend one CPG [14]; however, the other three were
recommended after modifications (Table 2). Detailed scores
for each sub-domain assessed in the AGREE II instrument, as
well as inter-rater agreement, are shown in Table 3.

3.4. Inter-appraiser agreement analyses

Inter-appraiser agreement between the four reviewers was
excellent (with an ICC value of 0.903, which represents an
extremely high level of agreement) and remained excellent
for each of the individual guides assessed (ICC ranging from
0.838 to 0.955). The same level of agreement (excellent) was
maintained when gastroenterologists’ scores were compared
with those provided by methodologists, both overall (ICC
being 0.878) and independently for each CPG (with ICC ran-
ging from 0.848 to 0.927) (Table 4).

4. Discussion

In this study, we used the AGREE II tool to review the metho-
dological quality of the CPG available for the diagnosis and
treatment of patients with EoE. Based on our results, the overall
quality of these guidelines, all of which were developed on

behalf of well-recognized scientific societies, is limited. None
of them reached an overall quality score of 60%, as assessed by
a panel of expert reviewers comprising of gastroenterologists
and methodologists using the AGREE II instrument. Thereby,
three of the four guides were ‘recommended,’ and the remain-
ing one only ‘weakly recommended’ following the criteria used
in this evaluation [25,26]. The fact that no guide was considered
as ‘strongly recommended’ suggests an analysis of the way the
different CPGs are managed in the 6 domains and 23 items that
the AGREE II tool includes as quality standards is required.

The independent assessment by four reviewers showed
that the quality scores for each domain varied widely. Of all
of the domains, Domain 2 (stakeholder involvement), Domain
3 (rigor of development), and Domain 5 (applicability) had the
lowest mean scores, none of them reaching the 50% threshold
for quality. Notably, inter-reviewer agreement was excellent
for the first two domains (at ICC 0.908 and 0.862, respectively)
and moderate for the last (ICC value 0.507). On the other hand,
clarity and presentation and, especially editorial indepen-
dence, provided the highest mean scores.

Our study was able to identify several areas where certain CPGs
could be improved. First, some CPGs had insufficient information
regarding Domain 1 (purpose and health questions to be
answered) [13], overall failing to follow a PICO (patient, interven-
tion, comparator, and outcome) structure when explicitly present-
ing the CPG goals. Second, some CPGs lacked multidisciplinary
development teams (in fact, some guides were exclusively devel-
oped by gastroenterologists [13] or pediatricians [14], with no
participation from pathologists, allergists, or dietitians), and no
CPG considered the preferences and experiences of patients.
This is noteworthy since EoE is a complex condition that can
appear in childhood and persist throughout adulthood [29,30];
EoE is an allergic disorder which may benefit from elimination
diets [31], but should be diagnosed and monitored based on
endoscopic and bioptic assessments [32]; EoE treatment includes
a range of dietary modifications [33] that are facilitated with diet-
ary and nutritional advice [34]; and some patients may present

Table 3. The AGREE II results for each sub-domain in all available clinical practice guideline on eosinophilic esophagitis, and overall inter-rater agreement, expressed
by intraclass correlation coefficients.

Guidelines Furuta et al. [12] Liacouras et al [1] Dellon et al. [13] Papadopoulo et al. [14]

Scope and purpose 58.33% Item 1 45.8% 79.17% Item 1 91.7% 36.11% Item 1 29.2% 73.61% Item 1 75%
Item 2 54.2% Item 2 79.2% Item 2 45.8% Item 2 62.5%
Item 3 75% Item 3 66.7% Item 3 33.3% Item 3 83.3%

Stakeholder
involvement

33.3% Item 4 70.8% 40.28% Item 4 91.7% 13.89% Item 4 16.7% 27.78% Item 4 29.2%
Item 5 4.2% Item 5 0% Item 5 0% Item 5 16.7%
Item 6 25% Item 6 29.2% Item 6 25% Item 6 37.5%

Rigor of
development

44.27% Item 7 54.2% 33.85% Item 7 58.3% 35.42% Item 7 0% 15.63% Item 7 4.2%
Item 8 75% Item 8 25% Item 8 4.2% Item 8 0%
Item 9 58.3% Item 9 25% Item 9 79.2% Item 9 12.5%
Item 10 33.3% Item 10 33.3% Item 10 29.2% Item 10 20.8%
Item 11 75% Item 11 66.7% Item11 87.5% Item 11 50%
Item 12 37.5% Item 12 37.5% Item 12 79.2% Item 12 33.3%
Item 13 0% Item 13 4.2% Item 13 0% Item 13 0%
Item 14 20.8% Item 14 20.8% Item 14 4.2% Item 14 4.2%

Clarity and presentation 68.06% Item 15 62.5% 62.5% Item 15 58.3% 97.22% Item 15 95.8% 75% Item 15 54.2%
Item 16 83.3% Item 16 66.7% Item 16 95.8% Item 16 79.2%
Item 17 58.3% Item 17 62.5% Item 17 100% Item 17 91.7%

Applicability 28.13% Item 18 25% 22.92% Item 18 37.5% 23.96% Item 18 29.2% 11.46% Item 18 16.7%
Item 19 20.8% Item 19 20.8% Item 19 37.5% Item 19 25%
Item 20 33.3% Item 20 4.2% Item 20 4.2% Item 20 4.2%
Item 21 33.3% Item 21 29.2% Item 21 25% Item 21 0%

Editorial
independence

93.75% Item 22 87.5% 95.83% Item 22 95.8% 93.75% Item 22 91.7% 91.67% Item 22 87.5%
Item 23 100% Item 23 95.8% Item 23 95.8% Item 23 95.8%

Table 4. Inter-appraiser agreement of clinical practice guidelines on eosinophilic
esophagitis, expressed as intraclass correlation coefficients (ICC) of the scores
provided by a four-reviewer team (two methodologists and two
gastroenterologists).

Authors and publication
year

Overall
ICC

ICC (methodologist/
gastroenterologist)

Furuta et al. [12] 0.838 0.848
Liacouras et al. [1] 0.869 0.858
Dellon et al. [13] 0.930 0.873
Papadopoulo et al. [14] 0.955 0.927
All guidelines 0.903 0.878
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with symptoms which should also be referred to the otolaryngol-
ogist [35]. The emergent increase of EoE incidence in recent years
[5] requires the full awareness of primary care practitioners in
order to facilitate diagnosis and avoid commonly reported diag-
nostic delay [7,36,37]. EoE significantly affects the health-related
quality of life of suffering patients [8], with the disease greatly
impacting on eating, social, and emotional development [38]. For
this reason, patient’s preferences and values need to be integrated
into CPGs’ developing teams to increase the potential to achieve
more solid goals in EoE. Restrictive participation in CPGs develop-
ment has been recognized as potentially harmful or limiting for
physicians, patients, and other users [17].

Interestingly, of all the domains, Domain 3 (rigor of devel-
opment) was recognized as a sub-optimally developed aspect
in every EoE guide assessed, according to the AGREE II criteria.
The use of evidence-based methods to provide clinical recom-
mendations at the highest level needs to begin with a sys-
tematic review of the literature, a task that only two guidelines
undertook [1,12]; a systematic literature review provides evi-
dence in relation to those specific diagnostic and/or therapeu-
tic circumstances a CPG intends to cover. Evidence should
then be critically appraised, summarized, graded, and pre-
sented. The four guides showed a variable low-to-moderate
adherence to most of these items, with statement writing
generally lacking details of the strengths and limitations of
the evidence retrieved and methods to elaborate recommen-
dations superficially presented and mostly based on expert
opinions. It must be noted that none of the guides were
submitted for multidisciplinary external reviewing, and despite
the fact that the 2007 guide [12] was updated in 2011 [1], no
explicit criteria to do so were mentioned.

Our research represents the first evaluation of CPG on EoE
in the literature using a scientific instrument such as AGREE II
and adds to the mounting body of evidence on the use of this
methodology to appraise and improve the development and
utility of CGP to harmonize and improve clinical practice.
Obtaining the overall high rates of agreement among the
methodologists and gastroenterologists who undertook this
task provides proof on the reliability of the AGREE II tool.
However, Domain 5 (applicability) obtained only a moderate
agreement according to ICC values, with the last guide only
having an ICC of 0.507. The applicability domain includes
considering facilitators and barriers to applying guidelines’
recommendation and on how to put them into practice,
including the potential resources required, and audits on
how they are working. No specific mention of these is
included in any CPGs on EoE, despite the technology needed
to properly manage patient with EoE being fully available at
every hospital, as organizational aspects and improving staff
knowledge on EoE are the keys to succeed.

The main strengths of our study include conducting a
systematic search to find all CPG focused on EoE that have
been published to date and evaluation undertaken using a
scientific instrument such as AGREE II for assessing the meth-
odological quality of each guide. The four independent apprai-
sers who conducted this assessment completed AGREE II
online training prior to the review. The reviewer team included
gastroenterologists and methodologists, who provided

consistent scoring for the different domains assessed, despite
the differential background of their components. In fact, the
applicability domain (which is integral for the methodological
quality of a CPG) has been recently shown to be unsatisfacto-
rily low in those guides published up to 2014 despite the
steady improvement found in CPG quality after 2010 [39].

Still, this study also has a number of limitations, mainly due
to the fact that AGREE evaluates the methods for developing a
CPG, but not its scientific content, including whether it pro-
vides updated, state-of-the-art recommendations. The overall
score we used to recommend a specific CPG based on the
number of domains that matched or exceeded the 50% qual-
ity threshold is a system that provides a similar value for all
domains. It seems obvious that ‘rigor of development’ impacts
more strongly on clinical practice patterns and patients’ health
results than ‘editorial independence,’ but the aforementioned
criteria assessed both domains equally. Additionally, the four
reviewers/appraisers were not blinded to the authors/organi-
zation that developed the guidelines, which may have been a
potential source of bias. As most of the guidelines were well
known to the authors, true blinding would not have been
feasible. Finally, the AGREE II tool has its own limitation,
despite being a valid, reliable, and strongly recommended
tool [40,41], it allows for some subjectivity in the reviewer’s
interpretation of the scores for every item, and there is a lack
of clear criteria for applying scores.

Our present findings show that the quality of most CPGs is
not yet satisfactory for the management of EoE. An updated
CPG with the involvement of all stakeholders, including health-
care professionals, patients, and their relatives, more rigorous
methodological development, and a focus on the practical
applicability of the recommendations should be a major goal
for the future, probably using the AGREE II instrument.

Key issues

● The incidence of eosinophilic esophagitis has increased
significantly to become the leading cause of dysphagia
and food impaction in children and young adults.

● The practical management of EoE patients is frequently
challenging because of the complex clinical picture and
several controversies related to disease diagnosis and
therapy.

● Up to four clinical practice guidelines have been published
to date, but their methodological quality has not as yet
been assessed with standardized criteria.

● Currently available clinical practice guidelines on EoE show
a variable and limited quality according to the AGREE II
appraisal instrument, with none of them being ‘strongly
recommended’.

● Of all of the domains, stakeholder involvement, rigor of
development, and applicability had the lowest mean scores,
with none of them reaching the 50% threshold for quality,
and therefore being the major areas for improvement.

● Upcoming guidelines on EoE should benefit from the use of
the AGREE II instrument in order to optimize their potential
impact in clinical settings and the advantages for patients.
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