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ABSTRACT

Background & Aims: Metabolic dysfunction-associated steatotic liver disease (MASLD) is a growing health challenge, particu-
larly in Middle East and North Africa (MENA) countries. This study aimed to establish a consensus-driven research and action
agenda to address MASLD within the MENA region.

Methods: Following a global MASLD research and action agenda setting study, over two Delphi rounds (Rs), MENA region
experts (R1 n=112, R2 n=104) indicated their level of agreement with and provided feedback on MASLD research and action
priorities via Qualtrics XM. In R2, panellists also ranked the priorities, which were categorised across six domains: (1) the human
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and economic burden; (2) defining and implementing care models; (3) disease management; (4) education and awareness; (5)

patient and community perspectives; and (6) leadership and policies for the MASLD public health agenda.

Results: The consensus-built MASLD research and action priority agenda for the MENA region comprises 52 priorities. Combined
agreement (i.e., ‘agree’ + ‘somewhat agree’) increased from 97.6% and 98.1% in R1 to 98.2% and 98.5% in R2 with the research (n =30)
and action (n=22) priorities, respectively. The highest ranked research priorities included developing regional MASLD databases
and validating non-invasive diagnostic tools. The highest ranked action priorities included taking steps to enhance the adoption of

lifestyle interventions among people living with MASLD and improving disease knowledge among healthcare providers.

Conclusions: This region-specific agenda can help to guide research and optimise clinical practice, thereby improving the under-

standing, prevention, and management of MASLD, enhancing health outcomes and reducing its burden within the MENA region.

1 | Introduction

Metabolic dysfunction-associated steatotic liver disease
(MASLD), formerly known as non-alcoholic fatty liver disease,
is the most common liver disease globally. Its estimated preva-
lence is rising, affecting 38% of adults and 13% of children [1-3].
MASLD can progress to metabolic dysfunction-associated ste-
atohepatitis (MASH), formerly known as non-alcoholic steato-
hepatitis, and can significantly impact quality of life [4]. MASH
is a leading contributor to the risk of developing hepatocellular
carcinoma, the second leading cause of years of life lost among
all cancers. Consequently, MASLD poses substantial health and
economic challenges worldwide [5-7].

Global regional estimates have identified the Middle East and
North Africa (MENA) as a high MASLD prevalence region at
37%, with this rate being surpassed by only Latin America, at 44%
[2]. Within the MENA region, MASLD prevalence rates vary and
reach as high as 56% in Egypt [2, 8]. Unsurprisingly, the preva-
lence of MASLD risk factors within the MENA region is alarm-
ingly high, with obesity prevalence estimates in countries such as
Kuwait being as high as 55% and 30% among women and men,
respectively [9], in contrast to the global averages of 19% among
women and 14% among men [10]. Moreover, the MENA region has
the highest estimated global age-standardised diabetes prevalence
at 12%, compared to the global average of 8% [11]. Sedentarism
is also highly prevalent within the MENA region, with a study
indicating a 33% rate, exceeding the 28% average across the 168
countries studied [12]. The MENA region has also experienced ac-
celerated growth in MASLD-related complications, with annual
percent change rates per 100000 of 3.45 for incident liver compli-
cations, 1.76 for deaths, and 1.71 for disability-adjusted life years,
surpassing the global rates of 1.75, 1.54, and 1.14, respectively [13].

Despite global efforts, substantial gaps remain in our under-
standing of MASLD progression, pathogenesis, and optimal
care strategies [14-18]. These gaps are particularly pronounced
within the MENA region, where data on steatotic liver disease
(SLD, formerly known as fatty liver disease)—a broader category
encompassing various causes of hepatic steatosis [1]—are nota-
bly scarce [14, 19]. There is an urgent need to increase awareness
and education, develop comprehensive guidelines, enhance di-
agnostic methods, and provide access to affordable risk stratifi-
cation tools for effective patient identification, monitoring, and
management within the MENA region [20-23]. As such, stake-
holders involved in addressing MASLD within the MENA re-
gion must establish a clear path forward to mitigate the growing
disease burden and gaps.

Building on past global efforts [20, 22, 23], this study aimed to es-
tablish a consensus-driven research and action priority agenda
for MASLD within the MENA region by leveraging the exper-
tise of a regional multidisciplinary panel. The proposed agenda
is intended to inform and guide research, clinical practice, and
policy making, considering the specific context within the re-
gion, to effectively address the challenges posed by MASLD and
improve health outcomes across the region.

2 | Methods
2.1 | Expert Delphi Panel

This study utilised a Delphi methodology, which has been used
in various previous studies, to achieve consensus on MASLD re-
search and action priorities tailored to the MENA region [1, 20, 22].
Six co-chairs employed an iterative approach involving purposive
and targeted sampling to establish a core group (n=16) of experts
in clinical care, public health, policy, and advocacy (Table S1)
and a Delphi panel (n=132), respectively (Figure 1). The Delphi
panel comprised members of the Steatotic Liver Disease Study
Foundation in the Middle East and North Africa (SLMENA) and
of MENA scientific societies. SLMENA is a regional non-profit or-
ganisation working on harnessing resources and expertise across
the MENA region to study different aspects of and local challenges
regarding SLD. The Delphi panel included experts in hepatology,
gastroenterology, endocrinology, nutrition, and epidemiology.

2.2 | Delphi Priority Domains

The development of MASLD research and action priorities for the
MENA region was informed by recently published global SLD re-
search and action priorities [20, 22]. Using the global priorities as
a foundation, the co-chairs drafted region-specific priorities across
six domains: (1) the human and economic burden, (2) defining and
implementing care models, (3) disease management, (4) education
and awareness, (5) patient and community perspectives, and (6)
leadership and policies for the MASLD public health agenda. The
remaining core group members refined these priorities before the
first Delphi round, conducted from 23 February to 26 March 2024.

2.3 | Delphi Data Collection and Analysis

Two Delphi rounds (R1 and R2), developed and distributed
via Qualtrics XM, were conducted to achieve consensus on
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Summary

« Metabolic dysfunction-associated steatotic liver dis-
ease (MASLD) is a pressing health challenge, par-
ticularly in Middle East and North Africa (MENA)
countries.

This study aimed to establish a consensus-driven re-
search and action agenda to address MASLD within
the MENA region. Over two Delphi rounds, MENA
region experts indicated their level of agreement with,
ranked, and provided feedback on MASLD research
and action priorities categorised across six domains,
via Qualtrics XM.

The consensus-built MASLD research and action
priority agenda for the MENA region, comprising 52
priorities, can help to guide research and optimise
clinical practice, thereby improving the understand-
ing, prevention, and management of MASLD, enhanc-
ing health outcomes and reducing its burden within
the region.

the MENA MASLD research and action priorities. Panellists
indicated their level of agreement with each priority using a
four-point Likert scale: ‘agree’, ‘somewhat agree’, ‘somewhat
disagree’, and ‘disagree’. An additional ‘not qualified to respond’

option was included to accommodate for the diverse expertise of
the panellists.

In R1, demographic data were collected and panellists who
agreed with a priority had the option to provide feedback, while
those who disagreed were required to provide feedback to in-
form revisions for R2. The co-chairs reviewed R1 data, which
included 300 feedback comments, and revised the priorities ac-
cordingly. The remaining core group members reviewed these
revisions before finalising them for R2. During R2 (13 May to 5
June 2024), panellists reassessed the revised priorities and were
provided with summaries of the amendments made. Panellists
also ranked at least half of the priorities within each domain,
and all of them within domains with three or fewer priorities.
Panellists had the option to provide feedback at the end of each
domain in R2 and upon finishing each round. All feedback was
considered in the writing of this manuscript.

Quantitative analysis of each round involved calculating fre-
quencies and proportions for each response category. Final R2
priorities were graded based on their combined agreement (i.e.,
‘agree’ + ‘somewhat agree’), with ‘U’ indicating unanimous
(100%) agreement and ‘A’ indicating 90%-99% agreement. The
proportion of panellists that selected ‘not qualified to respond’
was excluded from the denominator when calculating agree-
ment levels. Rankings were calculated and normalised using

Co-chairs
(n=6) Population from which panel was drawn
_ Core group .
Identified other core group PUrDOSive g (n=16) Targeted “| Members of SLMENA and MENA scientific
members P g societies
Priority drafting R1 Analysis and revision R2
. (n=112; RR=84.8%) (n=104; RR=92.9%)
- Core group co-chairs Ahead of R2:
(n.=6). cjlrafted the initial - Demographic - Priorities revised by core - 52revised and final
priorities grap bers based priorities in 6 domains
information group members based on e
- Cor.e group mt.am.b.ers — > R1 responses and P - Qualitative text boxes:
revised the priorities o feedback - 10 comments
ahead of R1 - 52 pr|9r|t|es in6 - Within each domain at
dom.t:nns. least % of the priorities
- Qualitative text boxes: were ranked?
- 300 comments
FIGURE1 | Delphi process methodology. Abbreviations: MENA, Middle East and North Africa; SLMENA, Steatotic Liver Study Foundation in

Middle East and North Africa; R, round; RR, response rate. Top: Iterative sampling approach used to generate a large and diverse Delphi panel (R1

n=112, R2 n=104)-six co-chairs identified an additional 10 experts in clinical care, public health, policy, and advocacy, and collectively they formed
the core group (n=16); members of SLMENA and MENA scientific societies were invited to participate in the Delphi process. Bottom: iterative data-
handling process—-priorities were drafted (by the co-chairs) and revised (by other core group members); R1 was carried out with these priorities; an

analysis of R1 data was undertaken and priorities were subsequently revised by core group members; R2 was carried out with these final priorities;

R1 allowed for feedback about individual priorities; R2 allowed for feedback about each domain; both rounds allowed for feedback at the end; in R2,

panellists were asked to rank at least V2 of the priorities within each of the domains. ?For domains with <3 priorities, panellists were asked to rank

them all.
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TABLE1 | Delphi panel characteristics (n=112).

TABLE1 | (Continued)

Characteristic n (%) Characteristic n (%)
Gender Healthcare administration 12 (10.7)
Woman 42 (37.8) Clinical research 58 (51.8)
Man 69 (62.2) Non-clinical research 9(8.0)
Prefer not to say 1(0.9) Patient advocacy 4(3.6)
Age, mean [SD] Policy 6(5.4)
All 50.3 [10.7] Education/pedagogy 31 (27.7)
Income level® of country of birth (n=20) Other 2(1.8)
Low or middle 83 (74.1) Field primarily worked in
High 29 (25.9) Clinician/medical doctor 98 (87.5)
Region® of birth Allied health professional 2(1.8)
Africa 1(0.9) Healthcare administration 1(0.9)
Europe and Central Asia® 25(22.3) Clinical research 8(7.1)
Middle East and North Africa 84 (75.0) Education/pedagogy 3(2.7)
North America 1(0.9) Years working in MASLD field
South Asia 1(0.9) 1to11 60 (53.6)
Income level® of country of work (n=15) 12to 22 37 (33.0)
Low or middle 78 (69.6) 23to0 33 14 (12.5)
High 34.(30.4) >33 1(0.9)
Region® of work Publications authored focused on MASLD
Europe and Central Asia“ 24 (21.4) <5 73 (65.2)
Middle East and North Africa 88 (78.6) 5to 10 22(19.6)
Employment status 11to 19 10 (8.9)
Employed 108 (96.4) 20 to 29 3(2.7)
Unemployed 3(2.7) > 30 4(3.6)
Retired 1(0.9) Liver association membership®f
Sectors worked in® AASLD 28 (25.0)
Academia 95 (84.8) APASL 7 (6.3)
Public 52 (46.4) EASL 37 (33.0)
Private 30(26.8) No membership 70 (62.5)
Civil society 11 (9.8) Liver association primarily associated with (n=42)%¢
Sector primarily worked in AASLD 19 (45.2)
Academia 78 (69.6) APASL 3(7.1)
Public 26(23.2) EASL 20 (47.6)
Private 7 (6.3) Professional association/society/foundation
Civil society 1(0.9) membership®
Fdeworked i i il o o
Cliniclan/medical doctor 10705.5) Algerian Society of Hepato-Gastro-Enterology 4(3.6)
Allied health professional 7(6.3) and Endoscopy (SAHGEED)

(Continues) (Continues)
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TABLE1 | (Continued)

TABLE1 | (Continued)

Characteristic n (%) Characteristic n (%)
American Association of Clinical 1(0.9) German Society for Gastroenterology, Digestive 1(0.9)
Endocrinology (AACE) and Metabolic Diseases (DGVS)
American College of Gastroenterology (ACG) 1(0.9) Gulf Association of Endocrinology and 1(0.9)
American College of Physicians (ACP) 2(1.8) Diabetes (GAED)
American Diabetes Association (ADA) 1(0.9) International Society of Tropical Paediatrics 1(0.9)
(ISTP)
American Gastroenterological Association 1(0.9)
(AGA) Jordan Paediatric Society (JPS) 1(0.9)
American Society for Gastrointestinal 1(0.9) Jordanian Society of Gastroenterology and 5(4.5)
Endoscopy (ASGE) Hepatology (JSGH)
Arabic Association for the Study of Diabetes 6(5.4) Kuwait Gastroenterology Association (KGA) 2(1.8)
and Metabolism (AASD) Lebanese Society of Gastroenterology (LSGE) 3(2.7)
Bahrain Diabetes Society (BDS) 1(0.9) Libyan Society for Gastroenterology and 2(1.8)
Canal Association for Care of Liver Disease 1(0.9) Hepatology
Diabetes in Asia Study Group (DASG) 1(0.9) Mediterranean Association for the Study of 3(2.7)
Egyptian Association for Research and 5(4.5) Liver Disease
Training in Hepato-Gastroenterology Moroccan Society of Digestive Endoscopy 3(2.7)
(EARTH) (SMED)
Egyptian Association for the Study of Liver and 7(6.3) Moroccan Society of Gastroenterology 2(1.8)
i inal Di EASLGD
Gastrointestinal Diseases (EASLGD) Moroccan Society of Hepatogastroenterology 2(1.8)
Egyptian Association of Endocrinology, 1(0.9) o G terologv Soci 0GS 2 (L8
Diabetes, and Atherosclerosis(EAEDA) man Gastroenterology Society ( ) 1.8)
Egyptian Foundation for Integrated Medicine 3(2.7) Oman Society for Lipid and Atherosclerosis 1(0.9)
in Pulmonology and Gastroenterology (OSLA)
(PulmoGUT) Pan Arab Association of Gastroenterology 4(3.6)
Egyptian Functional Medicine Association 1(0.9) Pan Arab Liver Transplant Society (PALTS) 10 (8.9)
(EFMA) . L
Pan Arab Society for Paediatric 1(0.9)
Egyptian Group For Updates in Hepatology 1(0.9) Gastroenterolgy, Hepatology and Nutrition
and Gastroenterology (PASPGHAN)
Egyptian Medical Association for the Study of 1(0.9) Pan Arab Women Physicians Association 1(0.9)
Obesity (EMASO)
Royal College of Physicians (RCP) 3(2.7)
Egyptian Nutrition and Health Coaching 1(0.9)
Association (ENHCA) Royal College of Physicians and Surgeons of 1(0.9)
Canada (RCPSC)
Egyptian Society of Liver Cancer (ESLC) 1(0.9)
. . Saudi Association for the Study of Liver 19 (17.0)
Egyptian Society of NAFLD/NASH and Its 1(0.9) Diseases and Transplantation (SASLT)
Complications
. . o Saudi Society for the Study of Liver Disease 1(0.9)
Egyptian Society of Paediatric 2(1.8) and Transplantation
Gastroenterology, Hepatology and Nutrition
(EGSPGHAN) Saudi Society of Paediatric Gastroenterology, 2(1.8)
. Hepatology and Nutrition (SASPGHAN)
Emirates Gastroenterology and Hepatology 32.7)
Society (EGHS) Sharkia Endocrinology & Diabetes Association 1(0.9)
. . (SHEDA)
European Association for the Study of Diabetes 1(0.9)
(EASD) Society on Liver Disease in Africa (SOLDA) 1(0.9)
European Society for Paediatric 2(1.8) Tunisian Association of Nutrition Sciences 1(0.9)
Gastroenterology, Hepatology and Nutrition (ATSN)
(ESPGHAN) Tunisian Society of Gastroenterology (STGE) 9(8.0)
(Continues) (Continues)
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TABLE1 | (Continued) TABLE1 | (Continued)

Characteristic n (%) Characteristic n (%)
Turkish Association for the Study of the Liver 18 (16.1) RCP 1(1.0)
(TASL) SASLT 17(16.2)
Turkish Gastroenterology Association (TGD) 1009 Saudi Society for the Study of Liver Disease 1(1.0)
Turkish Society for Paediatric 1(0.9) and Transplantation

gaégcl){e];l]t)e)rology, Hepatology and Nutrition SASPGHAN 1(1.0)
Turkish Society of Clinical Enteral and 3(2.7) SHEDA 110
Parenteral Nutrition (KEPAN) ATSN 1(1.0)
Turkish Society of Endocrinology and 4 (3.6) STGE 9 (8.6)
Metabolism (SEMT) TASL 17 (16.2)
United European Gastroenterology (UEG) 1(0.9) KEPAN 101.0)
Yemen Diabetes Association (YDA) 1(0.9) SEMT 4(3.8)
No membership 7 (6.3) YDA 1(1.0)

Professional association/society/foundation primarily
associated with (n=105)"

Note: Percentages may add up to more than 100 due to rounding.
Abbreviations: AASLD, American Association for the Study of Liver Diseases;
ALEH, Asociacién Latinoamericana para el Estudio del Higado (Latin American
Association for the Study of the Liver); APASL, Asian Pacific Association for
the Study of the Liver; EASL, European Association for the Study of the Liver;
MASLD, metabolic dysfunction-associated steatotic liver disease.

“Based on World Bank data.

YBased on World Bank regions.

°n=24 participants were born in Turkey.

dn =24 participants worked in Turkey.

¢Sum may exceed sample size as participants could choose more than 1
response.

"Nobody reported being a member of ALEH.

n only includes respondents who are members of any of the liver associations
listed.

"y only includes respondents who are members of any of the associations/
societies/foundations listed.

Microsoft Excel (version 16.86) to compare within each domain.
Demographic data were descriptively analysed, including fre-
quencies and proportions. As responses were required for all
parts of each round, except for the optional feedback sections,
there were no instances of missing data.

3 | Results

In R1, 132 experts were invited to participate, of whom 112
(84.4%) completed the survey. These 112 panellists were sub-
sequently invited to participate in R2, of whom 104 (92.9%)
completed the survey. Table 1 provides a comprehensive de-
mographic profile of all panellists, among whom the mean age
was 50.3years (standard deviation: 10.7) and most were male
(62.2%). Moreover, the majority worked in low- or middle-
income countries (69.6%), have been primarily employed in the
academic sector (69.6%), and have worked as clinicians/medical
doctors (95.5%). The panel encompassed a diverse geographical
representation, with 20 and 15 countries represented in terms of
panellist country of birth and work, respectively.

In R1 the panel evaluated 52 draft priorities, comprising 30
research priorities and 22 action priorities. These were subse-
quently revised based on panellist feedback and presented in
R2. The level of combined agreement increased from R1 to R2,

SAHGEED 4(3.8)
ACP 1(1.0)
AGA 1(1.0)
AASD 4(3.8)
BDS 1(1.0)
EARTH 4(3.8)
EASLGD 7(6.7)
EAEDA 1(1.0)
EFMA 1(1.0)
ESLC 1(1.0)
EGSPGHAN 2(1.9)
EGHS 3(2.9)
ESPGHAN 2(1.9)
ISTP 1(1.0)
JPS 1(1.0)
JSGH 4(3.8)
KGA 2(1.9)
LSGE 3(2.9)
Libyan Society for Gastroenterology and 2(1.9)
Hepatology

SMED 1(1.0)
Moroccan Society of Gastroenterology 1(1.0)
Moroccan Society of Hepatogastroenterology 1(1.0)
0GS 2(1.9)
PALTS 1(1.0)

(Continues)
6 of 19

Liver International, 2025



rising from 97.6% to 98.2% for the research priorities and from
98.1% to 98.5% for the action priorities.

Tables 2 and 3 delineate the final research and action priorities, re-
spectively, along with their associated combined agreement grades
and rankings. Unanimous combined agreement was reached with
six of the research priorities (Figure 2), while the remaining 24
garnered a 90%-99% combined agreement. For 15 of the research
priorities less than 80% of panellists selected ‘agree’, leading to a
higher reliance on ‘somewhat agree’ to reach a high combined
agreement (Table S2). Over half of the research priorities in the
defining and implementing care models, disease management, and
leadership and policies for the MASLD public health agenda do-
mains received less than 80% ‘agree’ responses.

Unanimous combined agreement was reached with seven of
the action priorities (Figure 3), with the remaining 15 achieving
90%-99% combined agreement. For 11 of the action priorities
less than 80% of panellists chose ‘agree’, leading to a higher re-
liance on ‘somewhat agree’ to achieve a high level of combined
agreement (Table S3). More than half of the action priorities in
the human and economic burden, defining and implementing
care models, and disease management domains received less
than 80% ‘agree’ responses. The discussion section explores the
priority rankings and provides a summary of the current evi-
dence within each area.

4 | Discussion

Given the growing global burden of MASLD, particularly in
regions such as MENA [2, 3, 13], it is crucial to establish com-
prehensive research and action priority agendas at global and
regional levels to address this public health challenge effec-
tively. As such, through an expert panel and Delphi process, 52
MENA-specific MASLD research and action priorities were es-
tablished [20-22]. These priorities were selected considering the
sociocultural, economic, and healthcare circumstances within
the MENA region, and categorised into six domains. Although
all domains and their respective priorities are of high impor-
tance, it is not reasonable to expect successful implementation
of all of these at once. Therefore, we chose to focus our attention
on a few of them.

We focused on the human and economic burden domain be-
cause MASLD has a profound global impact but remains under-
recognised, resulting in fragmented and insufficient responses.
The complexity and variability of the disease further compli-
cate the development of effective prevention and management
strategies [20, 22, 23]. Additionally, despite ongoing efforts to
understand the burden of MASLD, substantial gaps persist,
particularly regarding its prevalence and effects on quality of
life, among the general population and high-risk groups within
the MENA region [8, 23-27]. As such, the panel unanimously
endorsed the creation of national and regional MASLD regis-
tries, to enhance the understanding of the determinants and
burden of the disease (research priority 1.1; ranked as first in
its domain) and prioritised investigating the epidemiology of the
disease and its risk factors (e.g., obesity, type 2 diabetes, viral
hepatitis), whose prevalence is high within the MENA region
(research priority 1.2; ranked as second in its domain) [9-11].

The panel also elected to standardise data collection and report-
ing on the human and economic burden of MASLD, to allow
for region-wide comparisons (action priority 1.1; ranked as first
in its domain). Assessing the economic burden of the disease
within the region (research priority 1.6), which the panel unan-
imously emphasised, will also provide essential data to quan-
tify its strain on healthcare systems, including costs associated
with medical treatment, hospitalisations, and long-term care.
This information will be vital for policymakers, as it enables
evidence-based decision-making regarding resource allocation,
prioritisation of healthcare spending, and the development of
cost-effective prevention and management strategies. Moreover,
understanding the economic toll of MASLD can support advo-
cacy efforts to secure funding for research and public health
programmes tailored to the unique needs of the MENA region.

We also focused on the defining and implementing care models
domain, in which panellists called for the collaboration be-
tween liver specialists and primary care experts to deter-
mine which non-invasive tests (NITs) are best to use in assesing
fibrosis risk within primary care settings in the region (action
priority 2.1; ranked as first in its domain). After decades of re-
search on MASLD, it has become apparent that early diagno-
sis of MASLD, and especially identification of those at highest
risk for disease progression (i.e., MASLD with fibrosis stage 2
or greater), is the most efficient and effective way to delay and/
or prevent severe complications, including development of ad-
vanced liver disease, thereby reducing associated morbidity
and mortality. Consequently, identifying appropriate NITs for
screening and staging of liver fibrosis and defining priority
populations for this are critical objectives [20, 28]. Moreover,
although there are a number of NITs available, it has been chal-
lenging to determine which ones are the most effective and eas-
iest to implement by busy clinicians treating individuals with
high-risk MASLD within the MENA region [27]. Therefore,
the panel unanimously recognised the critical importance of
validating non-invasive methods, such as imaging and blood
biomarkers, among cohorts from the region, for the diagnosis,
risk stratification, and monitoring of MASLD progression (re-
search priority 2.1; ranked as first in its domain), which will
be difficult given the heterogeneity of the MENA population.
Nontheless, having valid and reliable risk stratification NITs
will ensure their applicability and accuracy, reducing the like-
lihood of misclassification and enabling accurate identification
of high-risk individuals.

Within the same domain, the panel stressed the significance of
assessing the availability and impact of various MASLD care
models within the MENA region, including those targeting
different subpopulations, such as paediatric patients (research
priority 2.3; ranked as third in its domain). This emphasis on
such subgroups reflects an understanding of the differences
in disease progression and management across age groups.
Research could help to identify gaps in services and ensure
that vulnerable groups receive equitable and effective care.
These efforts will require collaboration between liver special-
ists and primary care physicians (PCPs), with the latter often
being the first point of contact for patients and thus holding
an important role in the early identification and management
of MASLD. The development of context- and resource-
specific multidisciplinary care models to optimise MASLD
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N

102

NQ
(%)
1.9

D (%)
0.0

SD
(%)
0.0

(%)
100.0
98.5

A+SA

SA (%)
9.8
19.2

90.2
79.3

Rank A (%)

Grade

and institutions to leverage expertise, resources, and support for
addressing MASLD within the MENA region and worldwide

Collaborate with global initiatives and international organisations

| (Continued)
Priorities
6.6
Mean % agreement

Abbreviations: A, agree; D, disagree; MASLD, metabolic dysfunction-associated steatotic liver disease; MENA, Middle East and North Africa; N, total number of responses; NQ, not qualified to respond; SA, somewhat agree; SD,

Note: Percentages may add up to more than 100 due to rounding. Grades are based on the percentage of combined agreement (i.e., ‘agree’ + ‘somewhat agree’). U, unanimous (100%) agreement; A, 90%-99% agreement. Responses to
somewhat disagree; SDG, Sustainable Development Goal.

each priority are presented as percentages of the total responses.

TABLE 3

management, was also recognised as a priority (action priority
2.4). The integration of specialised knowledge into PCP and
liver specialist workflows requires a patient-centred, system-
wide approach to MASLD management that could enhance
patient outcomes and quality of care in an economically feasi-
ble manner [29, 30].

As for the disease management domain, the panel unani-
mously endorsed the development of tools that can be used to
promote healthy lifestyles (action priority 3.2; ranked as first
in its domain). This priority stems from the lack of universally
accepted guidelines for the prevention and management of
MASLD via pharmacological and/or non-pharmacological in-
terventions. This lack of standardised therapeutic approaches
poses significant challenges [31]. Within the MENA region,
dietary habits often include high consumption of refined car-
bohydrates, saturated fats, and sugars, which are associated
with an increased risk of MASLD [19, 28]. By investigating
the role of dietary patterns and interventions on MASLD pre-
vention and development, which panellists unanimously pri-
oritised (research priority 3.2; ranked as first in its domain),
disease management could be tailored to regional food avail-
ability, cultural practices, and eating habits and effective pre-
vention strategies could be developed.

Within the same domain, the panel highlighted the importance of
incorporating patient-reported outcomes (PROs), such as symp-
toms, quality of life, and functional status, as primary outcomes in
clinical and research settings, within the region (action priority
3.1; ranked as second in its domain). Focusing solely on clinical
outcomes, such as liver function tests or fibrosis stage, provides
an incomplete picture of how MASLD affects individuals. PROs
offer critical insights into how the disease impacts patients’ daily
lives, including their mental and physical well-being, productiv-
ity, and overall satisfaction with care [4]. In the MENA region,
where there may be variations in healthcare access, social sup-
port, and cultural perceptions around illness, incorporating PROs
into research and clinical practice would provide a more compre-
hensive understanding of patients' needs and preferences [32].

Despite being the most prevalent liver disease worldwide,
MASLD remains relatively obscure outside the realms of hepa-
tology and gastroenterology. Thus, the panel unanimously pri-
oritised increasing MASLD awareness among PCPs, within
the education and awareness domain (action priority 4.2;
ranked as first in its domain), which is notably limited [22].
Moreover, as MASLD pathogenesis involves complex interac-
tions among different body systems, identifying distinct sub-
phenotypes within MASLD is crucial for tailoring precise
treatment strategies and improving patient outcomes [20, 33].
Therefore, the panel emphasised investigating the educational
needs of healthcare providers (HCPs), such as PCPs, endo-
crinologists, obesity medicine experts, and cardiologists,
within the region (research priority 4.1; ranked as first in its
domain). These specialists must be aware of the interactions
between their areas of expertise and MASLD to provide com-
prehensive, integrated care. Such educational initiatives can
also promote the use of non-invasive diagnostic tools, early
interventions, and evidence-based treatment guidelines, en-
suring that patients receive consistent and high-quality care,
with the ultimate goal of reducing the burden of the disease
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@ Defining and implementing _
Disease manageme!
care models

1. Validate non-invasive methods (imaging and blood biomarkers)
among cohorts from the MENA region for diagnosis, risk
stratification, and monitoring of MASLD progression.

Evaluate how MASLD risk prediction models perform among different

populations across the MENA region.

. Assess the availability and impact of different MASLD care models
within the MENA region, including among different subpopulations
(e.g., paediatrics).

. Evaluate the cost-effectiveness of different MASLD care models
within the MENA region, including those directed at different
subpopulations.

. Examine MASLD health outcome disparities among the MENA
population, considering cultural and socioeconomic factors.

i

. Develop national and regional MASLD databases/registries to
elucidate the disease determinants and burden within the MENA
region.

. Investigate the epidemiology of MASLD within the MENA region,
with an emphasis on risk factor variation across the region.

. Conduct cohort studies within the MENA region to prospectively
monitor health outcomes in people living with defined liver disease
phenotypes (e.g., MASH, MASH with fibrosis, cirrhosis,
hepatocellular carcinoma).

. Explore the impact of environmental, genetic, and lifestyle factors on

MASLD development and progression among the MENA population.

Integrate measures of environmental sustainability into MASLD

research within the MENA region, in alignment with environmental

health-related SDGs (e.g., SDG 6: Clean Water and Sanitation).

. Investigate the economic burden of MASLD within the MENA region
countries, capturing direct and indirect costs.

1. Evaluate the role of bariatric interventions (medical, surgical, and
endoscopic) in MASLD management within the MENA region.

. Evaluate the role of dietary patterns and interventions in MASLD
prevention and development within the MENA region.

. Investigate culturally sensitive interventions for MASLD prevention
and management within the MENA region and assess their
effectiveness.

. Evaluate the impact of the optimal management of MASLD related
comorbidities (e.g., diabetes, obesity) on hepatic outcomes, within
the MENA region.

. Evaluate the cost-effectiveness of the optimal management of
MASLD related comorbidities (e.g., diabetes, obesity) on hepatic
outcomes, within the MENA region.

. Evaluate the efficacy of multi-faceted strategies (addressing
environmental, biological, and behavioural health risks and/or
commercial and social determinants of health) in preventing MASLD-
related complications, within the MENA region.

. Assess the cost-effectiveness of multi-faceted strategies (addressing
environmental, biological, and behavioural health risks and/or
commercial and social determinants of health) in preventing MASLD-
related complications, within the MENA region.

MASLD research priorities for the MENA region

@ Patient and community
perspectives

o [EN w o~
w IS w o~
o « » w o~

~

Education and awareness

S

MASLD public health agenda

1. Investigate the educational needs of different healthcare providers 1. Evaluate if MASLD patient guidelines are available within the MENA 1. Conduct regular cross-sectional studies on national and regional

(e.g., primary care, diabetes/endocrinology, obesity medicine, region and increase the understanding of and adherence to policies and guidelines for MASLD prevention and management, to
cardiology) about MASLD, within the MENA region. management recommendations. identify gaps, document trends, and assess implementation within

. Study strategies to impact MASLD knowledge, attitudes, beliefs, and 2. Study the impact of MASLD management on quality of life, including the MENA region.
practices among relevant healthcare professionals (e.g., primary functional status (physical, psychological, social), among people living 2. Analyse non-communicable disease policy successes and failures, to
care, diabetes/endocrinology, obesity medicine, cardiology) within with MASLD within the MENA region. enhance MASLD management strategies within the MENA region.
the MENA region. . Assess the experiences and needs of people living with MASLD and 3. Study the impact of scientific and community stakeholder

. Conduct comparative population-based surveys to understand at-risk communities within the MENA region, including stigma and collaborations on MASLD knowledge and practices within the MENA
MASLD knowledge amongst the general population and high-risk mental health. region (in line with SDG 17: Partnerships for the Goals).
groups within the MENA region, to inform the development of . Assess the effectiveness of strategies for community engagement . Investigate the role of MASLD management in achieving different
strategies to improve MASLD health literacy and other public health and education on MASLD, considering the cultural and linguistic SDGs (e.g., SDG 3: Good Health and Well-Being) within the MENA
initiatives. diversity of the MENA region. region.

. Explore how socioeconomic factors, cultural practices, and religious
behaviour (e.g., Ramadan fasting) could influence MASLD prevalence,
diagnosis, and management within the MENA region.

MASLD research priorities for the MENA region.

@ Defining and implementing _
Disease manageme
care models

~

w
w
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Abbreviations: MASH, metabolic dysfunction-associated steatohepatitis;
MASLD, metabolic dysfunction-associated steatotic liver disease; MENA,
Middle East and North Africa; SDG, Sustainable Development Goal.

FIGURE2 |

1. Promote the standardisation of data collection and reporting on the
human and economic burden of MASLD, to enable comparisons
across different populations and settings within the MENA region.

2. Develop national and regional investment cases, by modelling the
direct and indirect costs and cost of inaction, to inform evidence-
based action and advocacy on MASLD within the MENA region.

1. Liver specialists and primary care experts should collaborate to
determine which non-invasive tests are most appropriate for
assessing fibrosis risk within primary care settings, within the MENA
region.

Advocate for policies and guidelines that promote the timely referral

and comprehensive care of people living with MASLD within well-

defined care pathways, within the MENA region.

. Standardise key metrics for assessing MASLD care models within each
country of the MENA region.

. Develop a range of context- and resource-specific MASLD
multidisciplinary care models, to promote evidence-based knowledge
sharing and optimum care for people living with MASLD within the
MENA region.

5. Develop and implement community-tailored MASLD care models for

prevention and management, within the MENA region.

~

w

IS

~

w

1. Increase the use of patient-reported outcomes (e.g., patients’
symptom, quality of life, and functional status description) as primary
study outcomes in clinical and research settings, alongside clinical
outcomes, within the MENA region.

. Develop tools to encourage and support the adoption of lifestyle

interventions (e.g., dietary adjustments, physical activity
modifications) to improve health outcomes in people living with
MASLD within the MENA region.

. Consider the social determinants of health when developing

management strategies for people living with MASLD within the
MENA region.

MASLD action priorities for the MENA region

. Patient and communit
@ Education and awareness
berspectives

1. Invest in healthcare infrastructure and professional capacity to
improve MASLD management within the MENA region.

. Enhance the knowledge of relevant healthcare providers, such as
primary care physicians, diabetes and obesity specialists, and
paediatric hepatologists, on the latest advancements and challenges
in MASLD management, within the MENA region.

. Develop culturally relevant MASLD educational campaigns for the
diverse communities found within the MENA region.

. Enhance coordinated efforts to raise public awareness about MASLD
within the MENA region, emphasising prevention, early detection,
and healthy lifestyle choices.

~

w

»

1. In line with SDG 5 on gender equality, consider potential gender-
specific impacts of cultural factors on MASLD management, within
the MENA region.

2. Support the development of and access to community services for
promoting healthy lifestyles among people living with MASLD, within
MENA region.

1.

IS

Leadership and policies for the
MASLD public health nda

Encourage interdisciplinary experts to consider the recommended
MASLD research and action priorities for adoption at national and
sub-national levels, within the MENA region.

. Advocate for the incorporation of MASLD into relevant non-

communicable disease strategies and guidelines, including those
published by national and regional scientific societies within the
MENA region.

. Implement strategies to limit the advertisement and accessibility of

unhealthy food and drinks within the MENA region.

. Consider and address the commercial determinants of MASLD within

the MENA region.

5. Establish a collaborative interdisciplinary (e.g., researchers, clinicians,
community representatives, policymakers) MASLD network within
the MENA region to comprehensively advance disease understanding
and management.

6. Collaborate with global initiatives and international organisations and
institutions to leverage expertise, resources, and support for

Abbreviations: MASLD, metabolic dysfunction-associated steatotic liver disease; addressing MASLD within the MENA region and worldwide.

MENA, Middle East and North Africa; SDG, Sustainable Development Goal.

FIGURE3 | MASLD action priorities for the MENA region.

and improving public health outcomes. Furthermore, study-
ing strategies to impact the MASLD-related attitudes, beliefs,
and practices of HCPs are needed to enhance disease manage-
ment, a priority which panellists highlighted (research prior-
ity 4.2; ranked as second in its domain). Research on MASLD

knowledge among the public to improve disease-related health
literacy is also pivotal, as emphasised by the panel (research
priority 4.3; ranked as third in its domain) and is needed before
broad, comprehensive MASLD educational initiatives can be
undertaken.
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In terms of the patient and community perspectives domain, the
panel prioritised enhancing the comprehension and adherence
to MASLD management recommendations among patients
within the MENA region (research priority 5.1; ranked as first
in its domain). This priority addresses the major gap between
evidence-based recommendations and real-world practice,
which is essential for improving patient outcomes and mitigat-
ing the growing burden of MASLD in the region. This gap may
be further addressed through the development of a multidisci-
plinary care models, the collection of PROs that include health
related quality of life, and education strategies, as described
above [34, 35].

In order for all of the above priorities to be implemented,
the priorities in the last domain, leadership and policies for
the MASLD public health agenda, need to be considered.
For instance, the call for conducting regular cross-sectional
studies on national and regional policies and guidelines for
MASLD prevention and management to identify gaps, doc-
ument trends, and assess implementation (research priority
6.1; ranked as first in its domain) is critical in optimising
disease management strategies. Policies often lag behind ad-
vancements in scientific understanding and clinical practices,
leading to inefficiencies in addressing health conditions. By
systematically documenting trends, assessing the alignment
of existing policies with evidence-based practices, and identi-
fying implementation barriers, stakeholders can refine strat-
egies to enhance MASLD outcomes. This approach ensures
that policies evolve in response to emerging challenges and
opportunities, ultimately fostering more effective prevention
and management programmes. The panellists also supported
analysing the successes and failures of non-communicable
disease (NCD) policies to enhance MASLD management strat-
egies within the MENA region (priority 6.2; ranked as second
in its domain). The analysis of NCD policy frameworks can
reveal best practices that can be adapted for MASLD and
enabling learning from unsuccessful approaches. Moreover,
collaboration among researchers, HCPs, policymakers, and
community organisations can help to bridge the gap between
knowledge and practice, resulting in more effective and sus-
tainable interventions, a priority that the panel unanimously
endorsed (action priority 6.5). The panel also emphasised the
importance of encouraging interdisciplinary experts to con-
sider the recommended MASLD research and action prior-
ities for adoption at national and sub-national levels within
the MENA region (action priority 6.1; ranked as first in its
domain). By engaging diverse stakeholders and integrating
MASLD priorities into public health agendas, the region can
ensure that strategies are aligned, contextually relevant, and
broadly impactful. For example, widespread implementation
of policies to limit the advertisement and accessibility of un-
healthy foods and beverages in the region (action priority 6.3;
ranked as second in its domain) could help to curb obesity and
related diseases, like MASLD, given the increasing prevalence
of metabolic disorders in the MENA region [2, 8, 9, 11]. As
such, the panel prioritised addressing the commercial deter-
minants of MASLD within the region (action priority 6.4).
Related strategies could include lobbying for better regula-
tion around food production, improving labelling standards,
and creating economic incentives for the production and con-
sumption of healthier food. Finally, panellists unanimously

endorsed regional collaboration with global initiatives and
international organisations to leverage expertise, resources,
and support for addressing MASLD within the region and
globally (action priority 6.6). Such partnerships are pivotal as
fragmented efforts are unsustainable and only by cooperat-
ing across disciplines, sectors, and nations will we be able to
tackle NCDs like MASLD.

This study is the first to propose a comprehensive research and
action priority agenda for MASLD within the MENA region, via
a rigorous Delphi methodology. The high combined agreement
among panellists across all priorities highlights the significance
of this effort and marks a crucial achievement for the MENA
region and the MASLD field. These priorities not only empha-
sise the interconnectedness of MASLD with wider health, eco-
nomic, and societal factors, but also provide a framework with
broad scoping initiatives to address this multi-faceted disease. A
limitation of this study is the relatively small number of panel-
lists included. However, the work accomplished provides a base
from which to begin working in a strategic manner to address
the impact of MASLD within the MENA region and, ultimately,
worldwide.

5 | Conclusion

This study established consensus-built research and action pri-
orities to effectively advance the MASLD agenda, from evidence-
base building to clinical practice and policy, within the MENA
region. Addressing MASLD comprehensively region-wide will
require a significant shift in approach, including expanding the
community of practice and emphasising collaboration across
different fields of practice. By prioritising these strategies, stake-
holders can enhance the understanding, prevention, and man-
agement of MASLD, ultimately improving health outcomes
within the region.
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