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Abstract

Introduction: The aim of this study was to describe the
design and methodological aspects of the upcoming Euro-
pean Association for the Study of Obesity (EASO) Framework
for the Pharmacological Treatment of Obesity utilizing cur-
rently available evidence, which is grounded in a rigorous and

transparent approach to evidence synthesis and guideline
development. Methods: An expert panel of 13 members,
selected by EASO, has developed the framework using the
GRADE methodology to ensure transparent, evidence-based
guideline development. Clinical questions were formulated
using the population, intervention, comparator, outcomes
(PICO) framework, focusing on the effectiveness and safety of
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European Medicines Agency-approved obesity management
medications, including orlistat, naltrexone/bupropion,
liraglutide, semaglutide, and tirzepatide. A comprehensive
literature search is being conducted using Medline and
Embase, including randomized controlled trials with a
minimum duration of 48 weeks. Meta-analyses and
network meta-analyses are planned to compare treatment
effectiveness and safety profiles across various patient
subgroups. The guidelines will target adults with a body
mass index (BMI) >27 kg/m? and at least one weight-
related comorbidity or a BMI >30 kg/m?. The primary
endpoint will be total body weight loss. Secondary
outcomes include changes in body composition (i.e., fat
mass, fat-free mass), metabolic improvements (i.e., glucose
levels, HbA1c, lipid profile), remission of obesity-related
comorbidities (i.e., type 2 diabetes, obstructive sleep apnea
syndrome, metabolic dysfunction-associated steatotic liver
disease, cardiovascular disease, and knee osteoarthritis), and
improvements in mental health and quality of life. The
methodological framework ensures that recommendations
are tailored, evidence-based, and applicable across clinical
settings. Conclusions: The EASO framework provides a
structured and individualized approach to optimize phar-
macological treatment for obesity. Its methodological rigor,
based on GRADE and PICO, enhances the reliability, repro-
ducibility, and clinical relevance of the guidelines. By inte-
grating clinical efficacy, safety outcomes, and patient-specific
factors, this framework offers solid, actionable guidance to
support healthcare professionals in delivering high-quality,

personalized obesity care. © 2025 The Author(s).
Published by S. Karger AG, Basel

Introduction

Obesity is an adiposity-based chronic disease (ABCD)
[1] that significantly affects both physical and mental
health [2-4]. Excessive and/or dysfunctional adipose
tissue has detrimental effects on health, quality of life
(QoL) and life expectancy [5]. Furthermore, significant
complications associated with obesity include type 2
diabetes (T2D), ischemic heart disease, heart failure,
metabolic dysfunction-associated steatotic liver disease,
obstructive sleep apnoea syndrome (OSAS), knee oste-
oarthritis, mental disorders, and certain forms of cancer,
among others [6].

Current methods of obesity treatment include lifestyle
intervention, endoscopic, or surgical procedures and
obesity management medications (OMMs) [1]. How-
ever, most of these tools are often characterized by
limited long-term adherence and efficacy or few/no
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available data on their effectiveness and safety [7]. In
Europe, there are several European Medicines Agency
(EMA)-approved OMM such as orlistat, naltrexone/
bupropion, liraglutide, semaglutide, and tirzepatide.
Additionally, in some countries, phentermine-
topiramate is approved. The OMM, especially the ana-
logues of peptides stimulated by nutrients, act at several
levels in both the brain and peripheral tissues [8]. Their
primary effects include reducing appetite, enhancing
energy metabolism - leading to weight loss, changes in
body composition, and positively influencing obesity-
related complications [8].

The 2024 European Association for the Study of
Obesity (EASO) framework for the diagnosis, staging,
and management of obesity in adults recommends that
the treatment of obesity should aim at an individualized
approach, reducing adiposity, improving adipose tissue
function, managing obesity-related complications and,
overall, improving the QoL of patients with obesity. The
present manuscript describes the design and methodo-
logical aspects of the upcoming EASO Framework for
the Pharmacological Treatment of Obesity.

Methods

Characteristics of the Panel of Experts

Panel members (n = 13) identified by the EASO
(online suppl. Table S1; for all online suppl. material, see
https://doi.org/10.1159/000546855), elected two coor-
dinators according to EASO Guidelines (BG and AC,
Co-chairs of the Obesity Management Working Group
of EASO), and nominated the members of the Evidence
Review Team (ERT). The ERT collected and analyzed all
available evidence but did not participate in defining the
clinical questions, selecting the outcomes, or formulating
the recommendations. The complete list of the panel and
ERT members, including their roles, is reported in online
supplementary Table S1. Only individuals with the role
of “Panelist” (n = 9) were involved in voting and in the
formulation of the recommendations. The complete list
of all contributors, including panelists, ERT members,
coordinators, methodologists, and management repre-
sentatives, along with their specific roles, is reported in
online supplementary Table S1. All members reported a
declaration of potential conflicts of interest, which were
collectively discussed to determine their relevance. The
conflicts of interest s were considered not relevant for
this work. The panel of experts agreed to use the Grading
of Recommendations, Assessment, Development, and
Evaluation (GRADE) as described below and to
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formulate recommendations exclusively on results of
meta-analyses of either placebo-controlled randomized
clinical trials (RCTs) or head-to-head RCT. The decision
to exclude non-RCTs was made due to methodological
concerns with observational studies (i.e., selection bias,
prescription bias, etc.) and to comply with the Cochrane
Manual, which recommends avoiding the use of non-
randomized studies in systematic reviews and meta-
analyses, particularly when assessing pharmacological
interventions (https://training.cochrane.org/handbook/
current/chapter-24).

GRADE Methodology for the Development of

Guidelines

The GRADE methodology is the most commonly
adopted tool for transparently developing healthcare
guidelines  (https://training.cochrane.org/grade-approach).
The formulations of any recommendation should be based
on the best available evidence, which should be synthesized
to achieve a reliable balance between benefits and harms,
patient values, and preferences. Following GRADE meth-
odology, the first step was to formulate clinical questions
using the Population, Intervention, Comparator, Outcomes
(PICO) framework (https://training.cochrane.org/grade-
approach), as reported in Table 1. The panel identified
several outcomes classified as critical, important, or less
important after internal discussion. For critical outcomes,
the ERT will perform formal meta-analyses, including all
relevant trials fulfilling predefined search strategies and
inclusion criteria, as reported in the results section.

A crucial component of the GRADE methodology
consists of evaluating the quality of evidence. This as-
sessment considers the impact of several possible biases on
the overall quality of the included studies. The domains
considered will include: (1) evaluation of the methodo-
logical quality of the studies; (2) inconsistency
(i.e., assessing the variability in study results); (3) indi-
rectness (i.e., applicability of the evidence to the clinical
question); (4) imprecision (i.e., evaluation of the certainty
of the evidence); (5) publication bias (i.e., checking for
selective publication of studies) [9]. The quality of evidence
will be rated as high, moderate, low, or very low. This rating
will be the basis for deciding the strength of each rec-
ommendation [10] (i.e., strong or weak). Strong recom-
mendations indicate high confidence in the benefits out-
weighing the risks; on the contrary, weak recommenda-
tions suggest that the benefits and risks are closely balanced
or uncertain [10]. GRADE methodology will be used to
assess the quality of the body of retrieved evidence.
GRADEpro GDT software (GRADEpro Guideline De-
velopment Tool, McMaster University, 2015) will be used.
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Results

This guideline will apply to adult patients either with a
body mass index (BMI) >27 kg/m? and at least one
weight-related comorbid condition or with BMI >30 kg/
m?. In developing these guidelines, healthcare systems,
infrastructures, and human and financial resources
across European regions will be considered.

Panel of Experts

The present guidelines will be developed by a multi-
disciplinary team composed of specialists in endocrinology
and nutrition, internal medicine, epidemiology, and basic
and clinical scientists (online suppl. Table S1). The panel
proposed eight clinical questions, which were approved
without the need for further discussion (Table 1). The
approved questions and their related approved critical
outcomes are reported in Table 1. For critical PICO, formal
systematic reviews and network meta-analyses (NMAs)
will be performed to rank the effectiveness and safety of
OMM considered in the present guidelines.

Search Strategy

A Medline and Embase search will be performed
without establishing a starting date, up to 31st January
2025, using the following keywords: obesity AND (orlistat
OR naltrexone OR bupropion OR topiramate OR phen-
termine OR liraglutide OR semaglutide OR tirzepatide).
The name of the OMM is placed in chronological order,
which means according to when these drugs were available
in the market. We will include only RCTs enrolling patients
either with BMI >27 kg/m? and at least one weight-related
comorbid condition or obesity (BMI >30 kg/m?) and
comparing different OMM either versus placebo/no
therapy (add-on to lifestyle intervention) or active com-
parators, with a duration of at least 48 weeks.

Interventions Included for Guideline Development

The interventions that were considered to develop the
guideline included OMM (i.e.,, orlistat 360 mg/day, nal-
trexone SR/bupropion 32-360 mg/day, topiramate/
phentermine 15-92 mg/day, liraglutide 3.0 mg/day, sem-
aglutide 2.4 mg/week, tirzepatide 10-15 mg/week versus
placebo/none), lifestyle interventions, or active comparators.

Endpoints

The principal endpoint will be total body weight loss
(TBWL%) at the study endpoint in clinical studies de-
signed primarily to investigate the effects of OMM on
patients for whom the major issue is body weight re-
duction and not the control of other obesity-associated

McGowan et al.
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Table 1. Population, intervention, comparator, outcomes (PICO) definitions and related outcomes

N PICO

1 In patients with a BMI =27 kg/m? and at least one obesity-related comorbid condition, or BMI =30 kg/m?, which OMM is
preferable to placebo for treating overweight/obesity?

Outcomes (efficacy)

1.1 Body weight reduction (TBWL [%)], change in waist circumference and BMI, and proportion of subjects achieving at least a
reduction of 5, 10, 15, 20, and 25% or more of baseline body weight; changes in body composition)

1.2 Improvement of glycometabolic control (HbA1c, fasting plasma glucose, lipid and blood pressure profile, and renal
function)

1.3 Comorbid conditions remission? (T2D, hypertension, dyslipidemia, OSAS, KOA, MASLD, hospital admission for heart failure)
or improvement (KCCQ scores, liver fibrosis, pulmonary indexes)

1.4 All-cause mortality reduction

1.5 MACE reduction

1.6 Improvement of QoL

Outcomes (safety)

1.7 SAEs

1.8 Change in mental health/emotional status parameters

2 In patients with a BMI =27 kg/m? and T2D, which OMM is preferable to placebo for treating overweight/obesity?

Outcomes (efficacy)

2.1 Body weight reduction (TBWL [%)], change in waist circumference and BMI, and proportion of subjects achieving at least a
reduction of 5, 10, 15, 20, and 25% or more of baseline body weight; changes in body composition)

2.2 Improvement of glycometabolic control (HbA1c, fasting plasma glucose, lipid and blood pressure profile, and renal
function)

2.3 T2D remission® and other comorbid conditions remission? (hypertension, dyslipidemia, OSAS, KOA, MASLD, hospital
admission for heart failure) or improvement (KCCQ scores, liver fibrosis, pulmonary indexes)

2.4 All-cause mortality reduction

2.5 MACE reduction

2.6 Improvement of QoL

Outcomes (safety)

2.7 SAEs

2.8 Change in mental health/emotional status parameters

3 In patients with a BMI >27 kg/m? and OSAS, which OMM is preferable to placebo for treating overweight/obesity?

Outcomes (efficacy)

3.1 Body weight reduction (TBWL [%], change in waist circumference and BMI, and proportion of subjects achieving at least a
reduction of 5, 10, 15, 20, and 25% or more of baseline body weight; changes in body composition)

3.2 OSAS remission and improvement of parameters evaluating apnea?®

3.3 Other comorbid conditions remission? (T2D, hypertension, dyslipidemia, KOA, MASLD, hospital admission for heart failure)
or improvement (KCCQ scores, liver fibrosis)

3.4 All-cause mortality reduction

3.5 MACE reduction

3.6 Improvement of QoL

Outcomes (safety)

3.7 SAEs

3.8 Change in mental health/emotional status parameters

Development of EASO Grade-Based Obes Facts 2026;19:84-92
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Table 1 (continued)

N PICO

4 In patients with a BMI =27 kg/m? and MASLD, which OMM is preferable to placebo for treating overweight/obesity?

Outcomes (efficacy)

4.1 Body weight reduction (TBWL [%], change in waist circumference and BMI, and proportion of subjects achieving at least a
reduction of 5, 10, 15, 20, and 25% or more of baseline body weight; changes in body composition)

4.2 MASH remission? and improvement of fibrosis and liver content indexes

4.3 Other comorbid conditions remission? (T2D, hypertension, dyslipidemia, KOA, OSAS, hospital admission for heart failure)
or improvement (KCCQ scores, and pulmonary indexes)

4.4 All-cause mortality reduction

4.5 MACE reduction

4.6 Improvement of QoL

Outcomes (safety)

47 SAEs

4.8 Change in mental health/emotional status parameters

5  In patients with a BMI =27 kg/m? and previous heart failure, which OMM is preferable to placebo for treating overweight/
obesity?

Outcomes (efficacy)

5.1 Body weight reduction (TBWL [%)], change in waist circumference and BMI, and proportion of subjects achieving at least a
reduction of 5, 10, 15, 20, and 25% or more of baseline body weight; changes in body composition)

5.2 Reduction of hospital admission for heart failure?, incidence of MACE?, improvement of Kansas City Cardiomyopathy
Questionnaire clinical summary score, change in 6-min walking test distance

5.3 Other comorbid conditions remission? (T2D, hypertension, dyslipidemia, KOA, MASLD, and OSAS) or improvement (liver
fibrosis and pulmonary indexes)

5.4 All-cause mortality reduction

5.5 Improvement of QoL

Outcomes (safety)

5.6 SAEs

5.7 Change in mental health/emotional status parameters

6 In patients with a BMI =27 kg/m? and cardiovascular disease, which OMM is preferable to placebo for treating overweight/
obesity?

Outcomes (efficacy)

6.1 Body weight reduction (TBWL [%)], change in waist circumference and BMI, and proportion of subjects achieving at least a
reduction of 5, 10, 15, 20, and 25% or more of baseline body weight; changes in body composition)

6.2 Incidence of MACE?

6.3 Other comorbid conditions remission? (diabetes, hypertension, dyslipidemia, KOA, MASLD, and OSAS) or improvement
(liver fibrosis and pulmonary indexes, and KCCQ scores). Reduction of hospital admission for heart failure®

6.4 All-cause mortality reduction

6.5 Improvement of QoL

Outcomes (safety)

6.6 SAEs

6.7 Change in mental health/emotional status parameters
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Table 1 (continued)

N PICO

7 In patients with a BMI =27 kg/m? and prediabetes, which OMM is preferable to placebo for treating overweight/obesity?

Outcomes (efficacy)

7.1 Body weight reduction (TBWL [%], change in waist circumference and BMI, and proportion of subjects achieving at least a
reduction of 5, 10, 15, 20, and 25% or more of baseline body weight; changes in body composition)

7.2 Improvement of glycometabolic control (HbA1c, fasting plasma glucose, lipid and blood pressure profile, and renal
function)

7.3 Reduction of incident diabetes?

7.4 Comorbid conditions remission® (hypertension, dyslipidemia, OSAS, KOA, hospital admission for heart failure) or
improvement (KCCQ scores, liver fibrosis, pulmonary indexes)

7.5 All-cause mortality reduction
7.6 MACE reduction

7.7 Improvement of QoL

Outcomes (safety)
7.8 SAEs

7.9 Change in mental health/emotional status parameters

8 In patients with a BMI =27 kg/m? and knee osteoarthritis (KOA), which OMM is preferable to placebo for treating
overweight/obesity?

Outcomes (efficacy)

8.1 Body weight reduction (TBWL [%)], change in waist circumference and BMI, and proportion of subjects achieving at least a
reduction of 5, 10, 15, 20, and 25% or more of baseline body weight; changes in body composition)

8.2 KOA resolution or improvement of scales evaluating osteoarthritis outcome scores (e.g., pain)

8.3 Comorbid conditions remission? (hypertension, dyslipidemia, OSAS, hospital admission for heart failure) or improvement
(KCCQ scores, liver fibrosis, pulmonary indexes)

8.4 All-cause mortality reduction
8.5 MACE reduction

8.6 Improvement of QoL

Outcomes (safety)
8.7 SAEs

8.8 Change in mental health/emotional status parameters

BMI, body mass index; HbA1c, hemoglobin Alc; KCCQ, Kansas City Cardiomyopathy Questionnaire; KOA, knee osteoarthritis;
MACE, major adverse cardiovascular events; MASLD, metabolic dysfunction-associated steatotic liver disease; OMM, obesity
management medications; OSAS, obstructive sleep apnea syndrome; PICO, population, intervention, comparison, outcome; T2D,
type 2 diabetes. ?Only adjudicated events will be considered.

medical conditions. For patients included in the other ¢ Change in endpoint BMI and waist circumference.
subgroups (e.g., T2D, prediabetes, previous heart failure, * Change in fat mass (FM), subcutaneous fat,
etc.), the primary endpoint is reported in online sup- and visceral fat measured only by dual-energy
plementary Table S2. X-ray absorptiometry or abdomen computed
Secondary endpoints (for all subgroups) will include tomography.

the following (placebo-subtracted absolute differences ¢ Change in fat-free mass (FFM) measured only by
from baseline, if not otherwise specified): dual-energy X-ray absorptiometry or abdomen
o TBWL% at 52 weeks, 53-104 weeks, and >105 weeks. computed tomography.
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 Proportion of subjects achieving at least 5, 10, 15, 20,
and 25% of body weight reduction (odds ratio [OR]).

e Proportion of subjects undergoing remission of the
following obesity-associated medical conditions: T2D
(defined as the achievement of glycated hemoglobin
[HbAlc] <6.5%), hypertension (defined as the ces-
sation of antihypertensive drugs), dyslipidemia (de-
fined as the normalization of lipid profile without the
need for lipid-lowering medications), Metabolic
dysfunction-associated steatohepatitis (MASH, de-
fined as no steatotic liver disease or simple steatosis
without steatohepatitis), reduction of at least one stage
of liver fibrosis, OSAS remission (defined as apnea-
hypopnea index <5 or apnea-hypopnea index of
5-14), and reduction of hospital admission for heart
failure (OR).

e Serious adverse events (SAEs), all-cause mortality, or
major adverse cardiovascular events (MACEs) (OR).

e Changes in fasting plasma glucose, HbAlc, lipid

profile, blood pressure, eGFR, creatinine, and
albuminuria.
e Improvement of Kansas City Cardiomyopathy

Questionnaire scores, liver fibrosis and fat content,
and pulmonary indexes.

e Change in mental health parameters measured by
questionnaires. We will also obtain psychiatric serious
adverse events when reported.

e Improvement of QoL measured by questionnaires.

Statistical Analyses

To compare and rank the efficacy and safety of
OMMs, depending on the data available, we will perform
NMA, pairwise meta-analyses, or subgroup meta-
analyses. Preplanned analyses will be performed based
on the following patient baseline characteristics as
specified in Table 1. The endpoints considered critical
(primary and secondary) for each subpopulation of
patients are specified in online supplementary Table S2.

Treatment effects will be reported as weighted mean
differences (WMDs) with 95% confidence intervals (CIs)
for continuous outcomes and ORs with 95% CI for
categorical outcomes. Placebo will serve as the reference
category for ranking treatments. In all analyses, between-
study heterogeneity will be quantified using I* statistics.
If substantial heterogeneity is detected (I> >50%), we will
explore potential sources through subgroup analyses
whenever possible.

We decided to use NMA as the principal method-
ology, due to its capability of allowing indirect com-
parisons when direct head-to-head trials are unavailable
and because it combines direct and indirect evidence to

920 Obes Facts 2026;19:84-92
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provide a comprehensive estimate of treatment effects.
We will use a random-effects model within a generalized
pairwise modeling (GPM) framework. Before beginning
the NMA, we will evaluate transitivity by examining key
effect modifiers across treatment comparisons [11].
Studies with significant differences in effect modifiers
will be considered in sensitivity analyses. These analyses
will be performed in MetaXL (www.epigear.com).

If a NMA is not feasible due to less than 10 trials,
disconnected networks, or clinical heterogeneity, we will
conduct pairwise meta-analyses where direct compari-
sons are available. We will additionally assess statistical
heterogeneity using Cochran’s Q test (p < 0.10 indicating
heterogeneity). If heterogeneity is high, we will explore
sources using subgroup and sensitivity analyses.

If pairwise meta-analyses are not feasible due to due to
a lack of direct evidence or high heterogeneity, we will
perform separate meta-analyses for predefined sub-
groups (e.g., OMM vs. placebo, OMM vs. LSI). These
analyses will use random-effects models and be per-
formed in RevMan, Version 5.3 (Copenhagen: The
Nordic Cochrane Centre, The Cochrane Collaboration,
2014).

If statistical pooling is not possible, we will provide a
qualitative synthesis of the findings. We will use the risk
of bias assessment tool to judge the reliability of the
study. We will provide descriptive comparisons of
treatment effects across studies based on the study
population, OMM, comparison group, and outcome
similarities. We will assess small-study effects and
publication bias using funnel plots (for outcomes
with >10 studies), Egger’s test (for continuous out-
comes), and Harbord’s test (for binary outcomes).

Discussion

While the history of obesity pharmacotherapy has
been fraught with setbacks, safe and effective OMMs are
currently available. However, so far, no specific rec-
ommendations have been developed. Thus, the areas
covered by the clinical questions proposed by the expert
panel include indications for the appropriate use of
OMM in different subgroups of patients. Several OMM
have been assessed in people living with obesity and
obesity-related medical conditions [12, 13], such as
metabolic dysfunction-associated steatotic liver disease,
OSAS, heart failure, MACE, and T2D. These upcoming
guidelines proposed by EASO will provide an algorithm
to tailor the use of OMM by analyzing available evidence
for several categories of individuals.

McGowan et al.
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The decision to adopt a certain pharmacological
treatment will be determined in some cases by its in-
trinsic efficacy to induce TBWL, and in other cases, it will
be driven by the effect of the OMM to improve specific
complications related to obesity, aligning the OMM
recommendations with the EASO framework for the
diagnosis, staging, and management of obesity as an
ABCD [1, 14]. Based on the definition of obesity as an
ABCD, some patients may be living with fat-mass dis-
ease, for example, patients with obesity and OSAS, where
the goal would be to induce TBWL. Others may be
affected by “sick-fat disease,” and their goal would be the
management and improvement of obesity-related
medical conditions, in addition to TBWL. Moreover,
the choice of a specific therapeutic option should be
based on an accurate assessment of the risk-benefit ratio.
Therefore, safety outcomes have been included for all
proposed PICO, concurring with the development of
recommendations.

Transparency in developing a GRADE-based guide-
line is one of the major determinants of its quality [15].
The GRADE manual recommends the publication of
clinical questions, relevant outcomes, and summaries of
evidence for each outcome [16]. The panel of experts
involved in the present project decided to go beyond
these requirements, preemptively publishing in extenso
the entire process leading to clinical questions and
definition of critical outcomes. In addition, the search
strategy and inclusion criteria for the systematic review
and meta-analysis for each outcome have been reported
in the present study, allowing a transparent reproduc-
ibility of the whole process. Notably, the panel decided to
extensively publish in peer-reviewed journals all sys-
tematic reviews and meta-analyses needed for formu-
lating these guidelines. However, an important limita-
tion of this analysis is that the durability of treatment
effects and the potential for weight regain following
discontinuation of OMM were not evaluated. These
aspects are highly relevant in the long-term management
of obesity and should be addressed in future studies.

What distinguishes the present design and method-
ological approach is its unprecedented level of trans-
parency, depth, and rigor in guideline development. By
preemptively publishing the clinical questions, outcome
definitions, and systematic review protocols, this ini-
tiative sets a new benchmark for methodological clarity
and reproducibility. Unlike traditional guideline efforts,
this framework integrates a multidimensional view of
obesity as a chronic, heterogeneous disease, tailoring
pharmacological recommendations based on both
weight-related and metabolic outcomes. This compre-

Development of EASO Grade-Based
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hensive and patient-centered strategy ensures that the
upcoming guidelines are not only evidence-based, but
also uniquely suited to real-world clinical complexity.
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