Journal of Clinical and Translational Hepatology 2025
DOI: 10.14218/1JCTH.2025.00286

Original Article

Mapping Metabolic Dysfunction-associated Steatotic Liver
Disease Models of Care across 17 Middle East and North
Africa Countries: Insights into Guidelines, Infrastructure, and
Referral Systems

St

Check for
updates

Mohamed El-Kassas!23* @, Khalid M. AlNaamani?3#*, Rofida Khalifa®, Yusuf Yilmaz?3°, Asma Labidi2?,
Maen Almattooq>®, Faisal M. Sanai?>?, Maisam W.I. Akroush Nabil Debzi>!!, Mohammed A. Medhat>'?,
Imam Waked?'3, Ali Tumi*>'4, Mohamed Elbadry?, Mohammed Omer Mohammed'?, Ala I. Sharara®1®,

Ali El Houni'”, Mohamed Alsenbesy'®', Hisham El-Khayat®, Mina Tharwat?!, Abdel-Naser Elzouki**??,
Khalid A. Alswat?>323, and Zobair M. Younossi*?* on behalf of the Steatotic Liver Disease Study Foundation in
Middle East and North Africa (SLMENA) Collaborators”

1Endemic Medicine Department, Faculty of Medicine, Helwan University, Cairo, Egypt; 2Steatotic Liver Diseases Study
Foundation in Middle East and North Africa, Cairo, Egypt; 3The Global NASH/MASH Council, Washington DC, USA; “Depart-
ment of Medicine, Division of Gastroenterology and Hepatology, The Medical City for Military and Security Services, Mus-
cat, Oman; >Tropical Medicine Department, Faculty of Medicine, Minia University, Minya, Egypt; ®Department of Gastroen-
terology, School of Medicine, Recep Tayyip Erdogan University, Rize, Turkey; “Department of Gastroenterology "A”, Rabta
Hospital, Tunis, Tunisia; 8Gastroenterology and Hepatology Department, Jaber AIAhmad Hospital, Kuwait City, Kuwait;
9Gastroenterology Section, Department of Medicine, King Abdulaziz Medical City, King Abdullah International Medical Re-
search Center, Ministry of National Guard - Health Affairs, Jeddah, Saudi Arabia; 1°Digestive and Liver Disease Clinic, Pri-
vate Sector, Faculty of Medicine, Jordan University, Amman, Jordan,; 11Hepatology Department, Mustapha Bacha University
Hospital, Algiers, Algeria; 12Tropical Medicine and Gastroenterology Department, Assiut University, Assiut, Egypt; 13Hepa-
tology Department, National Liver Institute, Menoufia University, Shebeen EIKom, Egypt; 1*Medical Department, Central
Hospital, Tripoli, Libya; 1°Department of Clinical Science, University of Sulaimani, Sulaimani, Iraq; 1°Department of Inter-
nal Medicine, Division of Gastroenterology, American University of Beirut Medical Center, Lebanon; 1’Medicine Department,
Dubai Medical University, Dubai, United Arab Emirates; 18Internal Medicine Department, Arabian Gulf University, Manama,
Bahrain; 1°Internal Medicine Department, Qena University, Qena, Egypt; 2°Department of Gastroenterology, Hepatology
and Endemic Medicine, Theodore Bilharz Research Institute, Giza, Egypt; ?!Tropical Medicine and Gastroenterology Depart-
ment, Faculty of Medicine, Aswan University, Aswan, Egypt; 22Department of Medicine, Hamad Medical Corporation and
College of Medicine, Qatar University, Doha, Qatar; 23Liver Disease Research Center, Department of Medicine, College of
Medicine, King Saud University, Riyadh, Saudi Arabia; 2*Beatty Liver and Obesity Research Program, Inova Health System,
Washington DC, USA

Received: June 14, 2025 | Revised: August 02, 2025 | Accepted: August 09, 2025 | Published online: September 01, 2025

Abstract els of care, clinical infrastructure, policy frameworks, and

rovider perspectives across 17 MENA countries. Methods:
Background and Aims: Metabolic dysfunction-associated P persp

steatotic liver disease (MASLD) represents an escalating
healthcare burden across the Middle East and North Africa
(MENA) region; however, system-level preparedness remains
largely undefined. This study aimed to assess existing mod-
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A cross-sectional, mixed-methods survey was distributed to
clinicians from MASLD-related specialties across the region.
A total of 130 experts (87.2% response rate) from academic,
public, and private sectors in 17 countries participated. The
questionnaire addressed national policies, diagnostic and
therapeutic practices, referral pathways, multidisciplinary
team (MDT) integration, and patient/public engagement.
Quantitative responses were analyzed descriptively, while
qualitative inputs underwent thematic analysis. Results:
Only 35.4% of respondents confirmed the presence of na-
tional clinical guidelines for MASLD, and 73.1% reported the
absence of a national strategy. Structured referral pathways
were reported by 39.2% of participants, and only 31.5% be-
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lieved the current model adequately addresses MASLD. While
60% supported MDT approaches, implementation remained
inconsistent. Limited access to transient elastography was
reported by 26.2% of providers. Public education efforts
were minimal: 22.3% reported no available tools, and 87.7%
indicated the absence of patient-reported outcomes data.
Nearly half (47.7%) cited poor patient adherence, attributed
to low awareness, financial barriers, and lack of follow-up.
Conclusions: Significant policy, structural, and educational
gaps persist in MASLD care across the MENA region. To ad-
dress this rising burden, countries must adopt integrated na-
tional strategies, expand access to non-invasive diagnostic
tests, institutionalize MDT care, and invest in both public and
provider education as essential pillars of system-wide pre-
paredness.
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Dysfunction-associated Steatotic Liver Disease Models of
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Introduction

Metabolic dysfunction-associated steatotic liver disease (MA-
SLD), previously termed non-alcoholic fatty liver disease
(NAFLD), is currently the most prevalent cause of chronic
liver disease worldwide.! Approximately 20% of individuals
with MASLD progress to metabolic dysfunction-associated
steatohepatitis, a major contributor to advanced liver fibro-
sis, cirrhosis, and hepatocellular carcinoma, leading to sub-
stantial economic burdens, increased healthcare costs, and
reduced patient quality of life.2:3

Globally, MASLD prevalence has increased markedly in
recent decades, rising from 25.3% during 1990-2006 to
38.2% between 2016-2019, representing a 50.4% increase
over 30 years.* The Middle East and North Africa (MENA)
region, including Arab countries in North Africa, the Levant,
the Gulf, and Turkey, exhibits one of the highest global preva-
lence rates of MASLD, second only to Latin America, at ap-
proximately 36.5%.5¢ Notably, prevalence within this region
varies considerably, reaching as high as 56% in Egypt (refer-
ence). This increased prevalence is largely attributable to the
high burden of MASLD-associated risk factors in the region,
such as obesity, which is reported to affect 55% of females
and 30% of males in Kuwait, significantly surpassing global
averages of 19% and 14%, respectively.3.67 The prevalence
of type 2 diabetes in the MENA region is also exceptionally
high, ranking first globally at 12%, compared to the global
average of 8%.7 Additionally, sedentary lifestyles are more
common in the MENA region (33%) than globally (28%).8
The region is also experiencing a rapid increase in MASLD-
related complications, with annual rates per 100,000 individ-
uals of 3.45 for liver-related complications, 1.76 for mortal-
ity, and 1.71 for disability-adjusted life years, all significantly
exceeding global averages.®

Given the complexity of MASLD, effective management
requires integrated, patient-centered models of care (MoCs)
across all levels of healthcare. These frameworks enable
timely diagnosis, coordinated multidisciplinary treatment,
and ongoing follow-up involving primary care, hepatology,
endocrinology, cardiology, nutrition, obesity medicine, bari-
atric surgery, and mental health services.10 Despite this obvi-
ous need, previous studies have highlighted significant defi-
ciencies within national and subnational strategic frameworks
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for MASLD management in many regions, including MENA.1!
Public health responses remain fragmented and insufficiently
developed to address the escalating disease burden ade-
quately.10.11 Importantly, there is a lack of region-wide as-
sessments evaluating the presence of national strategies, re-
ferral systems, and integrated MoCs tailored to MASLD in the
MENA region. Most existing studies have focused on epide-
miological trends or isolated national experiences, leaving a
substantial gap in understanding the systemic and structural
readiness of MENA health systems. The region remains at the
epicenter of the global MASLD epidemic, yet responses are
hindered by the absence of region-specific guidelines, frag-
mented care models, and limited data. A recently proposed
regional research and action agenda underscored the urgen-
cy of multisectoral coordination to strengthen surveillance
systems, integrate MASLD into non-communicable disease
policies, and prioritize workforce training and capacity build-
ing.12 This study was therefore designed to fill that critical
gap by capturing frontline expert insights from 17 countries
to identify strengths, systemic deficiencies, and actionable
priorities. The findings aim to inform evidence-based strate-
gies and support regionally tailored improvements in MASLD
care delivery.

Methods

Study design

This study employed a cross-sectional, mixed-methods de-
sign to assess the current landscape of MASLD care across
the MENA region. The approach integrated both quantitative
and qualitative components to capture a broad range of clini-
cal practices, system-level preparedness, and provider per-
spectives.

Setting and sampling frame

The study was conducted under the auspices of the Steatotic
Liver Disease Study Foundation in Middle East and North Af-
rica (hereinafter referred to as SLMENA), a regional scientific
consortium established to advance research, awareness, and
clinical collaboration on MASLD (www.slmena.org). Survey
participants were selected using purposive and convenience
sampling methods. Leveraging SLMENA's professional net-
work, a curated list of experts actively involved in MASLD
diagnosis and management from 17 MENA countries was
compiled. The survey invitation was initially distributed to
149 eligible professionals via direct email and affiliated pro-
fessional societies.

Survey instrument and data collection

Data were collected through an online survey developed col-

laboratively by a panel of regional experts. The survey was

pilot-tested among five senior experts from different MENA

countries to ensure clarity, relevance, and contextual appro-

priateness. Based on their feedback, minor adjustments were

made to enhance comprehensibility and content validity.
The survey was administered over two months (February-

March 2025). It consisted of both closed-ended questions

(multiple-choice and Likert-scale formats) to capture quan-

titative data, and open-ended questions to elicit qualitative

insights into barriers, facilitators, and actionable strategies

for improving MASLD care. Survey domains included:

e National policies and public health strategies related to
MASLD;

e Availability and accessibility of clinical guidelines;

e Diagnostic and therapeutic modalities currently in use;

e Structure and efficiency of referral pathways;
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e Degree of multidisciplinary collaboration in MASLD care;
e Provider perceptions of system gaps, public awareness,
and opportunities for improvement.

Data analysis

Quantitative data were analyzed using descriptive statistics,
including frequencies, percentages, means, and standard
deviations. Comparative analyses explored differences in
practices and capacities across countries and care settings.
Qualitative data from open-ended responses were analyzed
using thematic content analysis.

Ethical considerations

The study was approved by the Research Ethics Committee
of the Faculty of Medicine, Helwan University, Cairo, Egypt
(Serial 152-2024). Before beginning the survey, participants
were informed of the study’s purpose, their eligibility, and
the voluntary nature of participation. Informed consent was
obtained electronically prior to survey access. Although par-
ticipants were asked to provide their names for verification
and coordination purposes, all identifying information was
stored separately from the survey responses and was not
linked to the analytical dataset. Anonymity of responses was
maintained during data analysis, and all information was
handled in accordance with data protection and confidential-
ity standards.

Results

A total of 130 healthcare professionals involved in the di-
agnosis and management of MASLD who met the inclusion
criteria completed the survey, yielding a high response rate
of 87.2%. All participants were actively engaged in diagnos-
ing, treating, or managing MASLD across diverse healthcare
settings, including hospitals, specialized clinics, and primary
care facilities, representing 17 countries within the MENA re-
gion. The sample included 81 male and 48 female respond-
ents, with one participant preferring not to disclose their
gender. The majority were senior clinicians, with 66.1% aged
46 years or older, most commonly in the 46-55-year range
(36.9%). Professional backgrounds reflected the study’s
clinical focus: 58.5% identified as hepatologists and 38.5%
as gastroenterologists. Geographically, the strongest repre-
sentation came from Turkey (22.3%), Egypt (17.7%), Saudi
Arabia (17.7%), and Tunisia (15.4%). Academic and public
sector institutions were the most common practice settings,
with 48.5% working in university hospitals and 38.5% in
government or public healthcare systems. Most participants
(93.1%) were practicing clinicians. Regarding scholarly ac-
tivity, 74.6% had authored between one and five publica-
tions related to MASLD, while 19.2% had published six to
twenty-five papers. Notably, 67.7% had more than a decade
of professional experience, and 49.3% had over 10 years of
direct experience managing MASLD cases. Table 1 presents
demographic, professional, and MASLD-related characteris-
tics of study participants.

The following sections provide a detailed analysis of each
survey domain to explore patterns, gaps, and contextual in-
sights related to MASLD care across the region.

National policy or strategy for MASLD

MASLD remains underrepresented in national healthcare
strategies, with 73.1% of respondents reporting that their
country lacks a dedicated national policy or strategy. Among
the 26.9% whose countries do have a policy, only 6.1% rat-
ed it as comprehensive, addressing nearly all key aspects

of MASLD management. Furthermore, only 10.8% believed
MASLD is recognized as a public health concern to a great or
very great extent, underscoring the need for stronger policy
prioritization.

Gaps in national clinical guidelines

National clinical guidelines are also lacking, with only 35.4%
of respondents reporting the presence of nationally recog-
nized MASLD guidelines, while 64.6% indicated their ab-
sence. Turkey (Turkish Association for the Study of the Liver;
15.4%) and Saudi Arabia (The Saudi Society for the Study
of Liver Disease and Transplantation; 10.8%) were the pri-
mary contributors, though other MENA countries had limited
representation. Only 29.2% of respondents could locate and
share their national guidelines’ URLs. While 30.7% found
their national guidelines easy or very easy to access, only
20% reported them as widely available. Implementation in
clinical practice remains limited, with just 9.2% stating that
guidelines are applied to a great or very great extent, sug-
gesting barriers to adoption.

Reliance on international guidelines

In the absence of national guidelines, 58.5% of respondents
reported relying on international guidelines, primarily from
the European Association for the Study of the Liver (EASL)
(37.7%) and the American Association for the Study of Liver
Diseases (20%). Additionally, 23.1% reported using both na-
tional and international guidelines (Table 2).

Diagnostic and therapeutic modalities in current use

Transient elastography (FibroScan®) (85.4%) was the most
commonly used diagnostic tool, followed by imaging (72.3%)
and blood-based tests (70.8%). Although non-invasive ap-
proaches are preferred, liver biopsy (31.5%) continues to
be used in selected cases. Among non-invasive tests (NITs),
FIB-4 (70%) was widely used, whereas APRI (33.8%) was
less common. FibroScan was used frequently or routinely
by 58.4% of respondents, but 12.3% reported very infre-
quent use, suggesting variability in accessibility. Serological
NITs followed a similar pattern: 52.3% reported frequent or
routine use, while 19.2% reported rare or no use. Notably,
26.2% of respondents found FibroScan difficult to access,
despite 73.8% considering it at least moderately available.
Insurance coverage for NITs was limited, with only 37.7% re-
porting full coverage and 33.1% reporting partial coverage.

Treatment strategies and availability of MASLD medi-
cations

Lifestyle modification (96.9%) was the most widely adopted
intervention. Pharmacologic treatments not approved by the
U.S. Food and Drug Administration (FDA) (e.g., vitamin E,
pioglitazone) were commonly used (62.3%) and were avail-
able or widely available in 71.5% of cases. In contrast, FDA-
approved medications (8.5%) were rarely used, mainly due
to their unavailability (82.3%), highlighting a major gap in
access to approved pharmacotherapies. Bariatric surgery
(63.8%) was recognized as a treatment option, particularly
for MASLD associated with obesity, and was moderately to
widely available in 80.8% of cases, though accessibility chal-
lenges persisted in some regions. Insurance coverage varied:
lifestyle interventions (43.1%) and non-FDA-approved drugs
(47.7%) had the highest coverage, but substantial gaps
remained. FDA-approved treatments faced major financial
barriers, with only 5.4% reporting coverage and 90.8% re-
porting no coverage. Bariatric surgery was partially or fully
covered in 63.8% of cases, yet 36.2% reported no coverage,
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Table 1. Demographic, professional, and MASLD-related profiles of study participants from the MENA region
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Variables n =130 %
Gender
Woman 48 36.9
Man 81 62.3
Prefer not to say 1 0.8
Age (years)
25 - 35 15 11.5
36 - 45 38 29.2
46 - 55 48 36.9
56 - 65 22 16.9
> 65 7 5.4
Primary specialty
Hepatology 76 58.5
Gastroenterology 50 38.5
Endocrinology 1 0.8
Nutrition 0.8
Other! 2 1.5
Country of work
Turkey 29 22.3
Egypt 23 17.7
Saudi Arabia 23 17.7
Tunisia 20 15.4
Oman 10 7.7
Libya 6 4.6
Kuwait 5 3.8
Jordan 3 2.3
Algeria 2 1.5
Iraq 2 1.5
Other? 7 5.4
Primary sector of work
Academia (university hospital) 63 48.5
Public 50 38.5
Private 15 11.5
Civil society 1 0.8
Other3 1 0.8
Primary field or area of work
Clinician/medical doctor 121 93.1
Healthcare administration 3 2.3
Clinical research 6 4.6
Number of authored publications focused on MASLD
1-5 97 74.6
6 -25 25 19.2
26 - 50 4 3.1
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Table 1. (continued)

Variables n =130 %
51 - 100 1 0.8
> 100 3 2.3
Years of experience in the field
Less than 5 years 13 10.0
5-10 years 29 22.3
11-20 years 49 37.7
More than 20 years 39 30.0
Years of experience managing patients with MASLD
Less than 5 years 18 13.8
5-10 years 48 36.9
11-20 years 47 36.2
More than 20 years 17 13.1

10ne hepatobiliary and liver transplant surgeon and one acute medicine specialist. 2Bahrain, Lebanon, Morocco, Palestine, Qatar, United Arab Emirates, and Yemen
(one representative each). 3Armed forces. MASLD, metabolic dysfunction-associated steatotic liver disease; MENA, Middle East and North Africa. MASLD, metabolic

dysfunction-associated steatotic liver disease; MENA, Middle East and North Africa.

Table 2. National policies, strategies, and clinical guidelines for MASLD in the MENA region

Variables n =130 %
Does your country have a national policy or strategy specifically addressing MASLD?
Yes 35 26.9
No 95 73.1
If a national MASLD policy or strategy exists, how would you rate its
comprehensiveness in addressing all aspects of MASLD management? (n = 35)
Lacks key elements 3 2.3
Addresses some key aspects 11 8.5
Addresses most key aspects 13 10.0
Addresses nearly all key aspects 3.8
Addresses all key aspects comprehensively 2.3
To what extent does your country’s national healthcare strategy
address MASLD as a significant public health concern? (n = 35)
To a small extent 5 3.8
To some extent 16 12.3
To a great extent 10 7.7
To a very great extent 4 3.1
Does your country have nationally recognized clinical guidelines
for the diagnosis and management of MASLD?
Yes 46 35.4
No 84 64.6
If yes, which organization(s) developed these national guidelines? (n = 46)
SASLT 14 10.8
TASL 20 15.4
ESHGID 2 1.5
MAIDEN 1 0.8
UCHID 1 0.8
Don’t know 8 6.2
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Table 2. (continued)

Variables n =130 %
If this guideline is publicly available on the internet, please share its URL (n = 46)
Know and share the URL 38 29.2
Don’t know 8 6.2

If yes, how widely are these national MASLD guidelines available
to healthcare professionals across the country? (n = 46)

Difficult to access 1 0.8
Moderately easy to access 5 3.8
Easy to access 18 13.8
Very easy to access 22 16.9

To what extent are these national MASLD guidelines available
in clinical practice across the country? (n = 46)

To a small extent 8 6.2
To some extent 12 9.2
To a great extent 18 13.8
To a very great extent 8 6.2

To what extent are these national MASLD guidelines implemented
in clinical practice across the country? (n = 46)

To a small extent 10 7.7
To some extent 24 18.5
To a great extent 7 5.4
To a very great extent 5 3.8

If national guidelines are not available, are international guidelines (e.g.,
EASL, AASLD, etc.) utilized in your country for MASLD management?

Yes 76 58.5
No 8 6.2

Both national and international guidelines are utilized 30 23.1
Only national guidelines are utilized 16 12.3

If national guidelines are not available, which international
guidelines are primarily used in your country?

EASL guidelines 49 37.7
AASLD guidelines 26 20.0
APASL guidelines 1 0.8
EASL guidelines and national guidelines 23 17.7
AASLD guidelines and national guidelines 6 4.6
APASL guidelines and national guidelines 1 0.8
Only national guidelines 16 12.3
No international guidelines are followed 8 6.2

SASLT, The Saudi Society for the Study of Liver Diseases and Transplantation; TASL, Turkish Association for the Study of the Liver; ESHGID, Egyptian Society of Hepatology,
Gastroenterology and Infectious Diseases; MAIDEN, Metabolic Fatty Liver Disease Consortium; UCHID, United Conference of Hepatogastroenterology & Infectious Diseases;
EASL, European Association for the Study of the Liver; AASLD, American Association for the Study of Liver Diseases; APASL, Asian Pacific Association for the Study of the Liver.
MASLD, metabolic dysfunction-associated steatotic liver disease; MENA, Middle East and North Africa; SASLT, The Saudi Society for the Study of Liver Diseases and Transplanta-
tion; TASL, Turkish Association for the Study of the Liver; ESHGID, Egyptian Society of Hepatology, Gastroenterology and Infectious Diseases; MAIDEN, Metabolic Fatty Liver
Disease Consortium; UCHID, United Conference of Hepatogastroenterology & Infectious Diseases; EASL, European Association for the Study of the Liver; AASLD, American
Association for the Study of Liver Diseases; APASL, Asian Pacific Association for the Study of the Liver.

reflecting disparities in access. cisions were based on guidelines to a great or very great
extent, while 46.9% followed guidelines to some extent,
indicating inconsistencies in evidence-based practice. Hepa-
A total of 35.4% of respondents reported that treatment de- tologists (84.6%) and gastroenterologists (81.5%) were the

Guideline adherence and provider involvement
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primary providers managing MASLD, while endocrinologists
(54.6%), primary care physicians (47.7%), and nutritionists
(42.3%) also played significant roles. Other specialties, in-
cluding internal medicine, cardiology, and surgery (7.7%),
were involved to a lesser extent (Table 3).

Referral pathways for MASLD patients

A formal referral pathway from primary to secondary and
tertiary care exists in only 39.2% of cases, while the majority
(60.8%) reported the absence of such pathways, highlight-
ing a major gap in structured patient transitions. Even when
referral pathways exist, adherence remains suboptimal, with
only 26.9% of respondents confirming consistent adherence
and frequent adherence reported in just 17.7% of cases. The
clarity of referral pathways is also a concern, as 23.1% re-
ported moderate ambiguity and 7.7% found them unclear
or difficult to follow. Referral delays present another issue,
with 10% of respondents experiencing significant delays,
while only 7.3% described the process as timely or extremely
timely, suggesting poor access to specialized care. Overall,
only 13.1% rated the referral process as effective, while 20%
believed it was moderately effective, pointing to gaps in co-
ordination. Unnecessary referrals remain a concern, occur-
ring occasionally or frequently in 31.5% of cases, which may
indicate inefficiencies in patient assessment at the primary
care level. The most commonly cited reasons for unneces-
sary referrals include uncertainty regarding referral criteria
(23.1%), lack of awareness among primary care physicians
regarding MASLD management (22.3%), limited access to
diagnostic tools in primary care (15.4%), inadequate com-
munication between primary and secondary care (14.6%),
and overestimation of disease severity (13.1%).

Multidisciplinary team (MDT) approach and access to
MASLD specialists

The use of an MDT approach in MASLD care is limited, with
54.6% of respondents indicating it is rarely or never imple-
mented, and only 8.5% reporting frequent or extensive use,
highlighting a need for more integrated care. Despite this,
MDT care is perceived as highly or extremely effective by
60% of respondents, suggesting strong potential benefits if
implemented more widely. Access to MASLD specialists also
varies across the MENA region. While 31.6% of respondents
reported easy or very easy access to specialists, 47.7% de-
scribed moderate ease of access, and 20.7% reported access
as difficult or very difficult.

MASLD care, services, and follow-up

MASLD patients most frequently seek initial care at internal
medicine (27.7%) and primary care clinics (27.7%), followed
by hepatology (22.3%) and gastroenterology clinics (19.2%).
Notably, specialized MASLD clinics are almost nonexistent
(0.8%), suggesting a lack of dedicated care facilities for this
growing public health concern. The most commonly per-
formed services include abdominal ultrasound (90%), basic
laboratory investigations (89.2%), management of comor-
bidities (71.5%), and fibrosis risk assessment (53.8%). Re-
ferral to higher-level care is initiated in only 27.7% of cases,
suggesting that most MASLD cases are initially managed at
the primary care level. Structured follow-up systems are also
lacking, with only 17.7% of respondents reporting their exist-
ence, meaning the vast majority (82.3%) lack formal mecha-
nisms for tracking patient progress. The most frequently cited
reasons for lack of follow-up include lack of disease aware-
ness (57.7%), fragmented healthcare systems (46.9%), high
case volume (32.3%), lack of reporting systems (37.7%),

and multiple physicians managing the same patient (20.8%),
which may lead to disorganized care (Table 4).

Countries such as Saudi Arabia and Turkey reported the
highest adoption of MDT care models, while others, includ-
ing Algeria and Lebanon, demonstrated more limited imple-
mentation. Similarly, structured referral pathways were more
frequently reported in Gulf countries than in North African
settings.

Healthcare professionals’ perceptions of effective-
ness, challenges, and resources in MASLD MoCs and
public awareness in the MENA region

Close to half of healthcare professionals (48.5%) believe that
patients do not comply well with MASLD MoCs. The main rea-
sons include lack of patient awareness (75.4%), disease un-
derestimation by treating physicians (53.8%), and the high
cost of investigations (30%). A notable 87.7% of respondents
believe that there are insufficient studies on patient-reported
outcomes (PROs) related to MASLD in their countries. When
assessing the effectiveness of current MoCs, only 31.5% of
respondents felt they adequately addressed MASLD, while
37.6% disagreed. Public awareness is also a major concern,
with 56.9% of respondents rating it as low, 11.5% as very
low, and only 1.5% considering it high. This underscores
the need for nationwide awareness campaigns to improve
early detection and patient engagement. In terms of patient
education resources, websites are the most widely available
(60%), while other tools such as brochures (32.3%), edu-
cational campaigns (30%), and support groups (10.8%) are
less prevalent. Alarmingly, 22.3% of respondents reported
no available resources at all.

Opinions on whether healthcare systems are well-equipped
to manage MASLD are mixed, with only 37.7% believing
their system is prepared. Major barriers to MASLD manage-
ment include lack of awareness (48.5%), lack of national
guidelines (45.4%), inadequate treatment options (40.8%),
limited diagnostic access (39.2%), and insufficient funding
(38.5%). Encouragingly, 48.5% of respondents believe that
risk stratification is feasible in primary care; however, 27.6%
disagreed, indicating ongoing challenges.

Regarding disparities in access to care, 42.3% of respond-
ents observed moderate disparities, while 20% reported sig-
nificant disparities. The biggest challenges to effective MA-
SLD care include lack of patient awareness (76.9%), patient
adherence issues (66.2%), insufficient physician knowledge
of the disease (50%), resource limitations (48.5%), and lack
of trained personnel (48.5%) (Table 5).

Thematic analysis of recommended strategies

Qualitative responses from 77 healthcare professionals
(59.2%) revealed a clear consensus on the need for a com-
prehensive, multidisciplinary, and policy-driven approach to
MASLD preparedness and management in the MENA region.
Key themes included the urgent development and implemen-
tation of national guidelines, integration into primary health-
care protocols, and the establishment of national committees
to guide policy and research. Enhancing public and provid-
er awareness through campaigns, medical education, and
school-based initiatives was strongly emphasized. Respond-
ents also advocated for strengthening primary care through
early detection programs, training on MASLD risk stratifica-
tion, and establishing clear referral pathways. Multidiscipli-
nary MoCs involving hepatologists, endocrinologists, nutri-
tionists, and surgeons were encouraged, alongside improved
access to diagnostics, pharmacologic therapies, and bariatric
surgery. Lifestyle-focused interventions, such as dietary pro-
grams and regulation of unhealthy food environments, were
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Table 3. MASLD risk stratification, diagnostic tools, treatment strategies, and accessibility in the MENA region

Variables n =130 %
Which diagnostic tools are routinely used for MASLD risk stratification in your country?*
Liver biopsy 41 31.5
FibroScan (with or without CAP) 111 85.4
Blood tests (ALT, AST, GGT, etc.) 92 70.8
Imaging (ultrasound, MRI, CT) 94 72.3
FIB-4 91 70.0
APRI 44 33.8
NFS 27 20.8
Other (please specify)?! 2 1.5
How often are radiological non-invasive tests (e.g., FibroScan/
CAP) used in your country for initial MASLD diagnosis?
Never used 1 0.8
Used very infrequently 16 12.3
Used occasionally 37 28.5
Used frequently 45 34.6
Used routinely 31 23.8
How often are serological non-invasive tests (e.g., FIB-4, APRI,
NFS) used in your country for initial MASLD diagnosis?
Never used 2 1.5
Used very infrequently 23 17.7
Used occasionally 37 28.5
Used frequently 43 33.1
Used routinely 25 19.2
How would you rate the availability of FibroScan across your country?
Difficult to access 34 26.2
Moderately accessible 53 40.8
Easily accessible 30 23.1
Very easily accessible 13 10.0
Are all these non-invasive tests covered by national health insurance (or similar
organizations) or by relevant health insurance reimbursement policy?
Yes 49 37.7
No 38 29.2
Partially covered 43 33.1
Which treatment strategies are typically used for MASLD patients in your country?*
Lifestyle modifications (diet, exercise) 126 96.9
Non-FDA-approved pharmacologic interventions (e.g., vitamin E, pioglitazone) 81 62.3
FDA-approved pharmacologic interventions (e.g., resmetirom) 11 8.5
Bariatric surgery (when indicated according to guidelines) 83 63.8
Other (please specify)? 7 5.4
Please rate the availability of each of the following treatment
options across your country using the scale below
Non-FDA-approved pharmacologic interventions (e.g., vitamin E, pioglitazone)
Unavailable 4 3.1
Limited 17 13.1
Moderate 16 12.3
Available 62 47.7
Widely available 31 23.8
(continued)
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Table 3. (continued)

Variables n =130 %
FDA-approved pharmacologic interventions (e.g., resmetirom)
Unavailable 107 82.3
Limited 18 13.8
Moderate 3 2.3
Available 0.8
Missing 1 0.8
Bariatric surgery (when indicated according to guidelines)
Limited 25 19.2
Moderate 33 25.4
Available 48 36.9
Widely available 24 18.5
Are any of these treatment options covered by national
health insurance (or similar organizations)?
Lifestyle modifications (diet, exercise)
Yes 56 43.1
No 55 42.3
Partially covered 19 14.6
Non-FDA-approved pharmacologic interventions (e.g., vitamin E, pioglitazone)
Yes 62 47.7
No 41 31.5
Partially covered 27 20.8
FDA-approved pharmacologic interventions (e.g., resmetirom)
Yes 7 5.4
No 118 90.8
Partially covered 5 3.8
Bariatric surgery (when indicated according to guidelines)
Yes 46 35.4
No 47 36.2
Partially covered 37 28.4
To what extent are MASLD treatment decisions in your
country based on evidence-based guidelines?
Not at all 3 2.3
To a small extent 20 15.4
To some extent 61 46.9
To a great extent 43 33.1
To a very great extent 3 2.3
What are the specialties that primarily manage MASLD patients in your country*
Hepatologists 110 84.6
Gastroenterologists 106 81.5
Endocrinologists 71 54.6
Primary care physicians (PCPs) 62 47.7
Nutritionist 55 42.3
Other (please specify)3 10 7.7

*Questions with multiple responses. !LiverFASt test and occasionally liver biopsy. 2GLP-1 agonists (n = 3), GLP-1 RA for non-surgical weight loss, Liraglutide, endo-
scopic procedures (e.g., sleeve, balloon), and SGLT2 inhibitors. 3Internal Medicine (n = 7), cardiologists, pediatricians, and surgeons. MASLD, metabolic dysfunction-
associated steatotic liver disease; FibroScan, vibration-controlled transient elastography device; CAP, controlled attenuation parameter; FIB-4, fibrosis-4 index; APRI,
aspartate aminotransferase-to-platelet ratio index; NFS, NAFLD fibrosis score; ALT, alanine aminotransferase; AST, aspartate aminotransferase; GGT, gamma-glutamyl
transferase; MRI, magnetic resonance imaging; CT, computed tomography; NIT(s), non-invasive test(s); FDA, U.S. Food and Drug Administration.
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Table 4. MASLD referral pathway, multidisciplinary team approach, services provided, and follow-up in the MENA region

Variables n =130 %

Does a referral care pathway exist for MASLD patients from
primary to secondary/tertiary care in your country?

Yes 51 39.2
No 79 60.8

Are the referral pathways for MASLD patients from primary to secondary/
tertiary care adhered to in your country? (n = 51)

Yes 35 26.9
No 16 12.3

How frequently are the referral pathways for MASLD patients from primary
to secondary/tertiary care adhered to in your country? (n = 51)

Frequently 23 17.7
Sometimes 25 19.2
Rarely 3 2.3

How clear and well-defined are the referral pathways for MASLD patients
from primary to secondary/tertiary care in your country? (n = 51)

Unclear and difficult to follow 10 7.7
Moderately clear; some ambiguity 30 23.1
Clear and easy to follow 11 8.5

How would you rate the timeliness of the referral process for MASLD
patients in ensuring timely access to specialized care? (n = 51)

Very slow; significant delays 5 3.8
Slow; noticeable delays 8 6.2
Moderately timely; some delays 5 19.2
Timely; minimal delays 11 5.8
Extremely timely; no delays 2 1.5

How effective is the referral process in your country at ensuring that MASLD
patients receive appropriate and timely specialized care? (n = 51)

Ineffective 8 6.2
Moderately effective 26 20.0
Effective 17 13.1
How frequently do unnecessary referrals occur for MASLD patients in your country? (n = 51)
Very frequently 5 3.8
Frequently 10 7.7
Occasionally 26 20.0
Infrequently 10 7.7
What are the most common reasons for unnecessary referrals*
Uncertainty regarding referral criteria 30 23.1
Lack of awareness among PCPs regarding MASLD management 29 22.3
Lack of access to diagnostic tools in primary care 20 15.4
Inadequate communication between primary and secondary care providers 19 14.6
Overestimation of disease severity by referring physicians 17 13.1

To what extent is a multidisciplinary team (MDT) approach used
for managing MASLD patients across your country?

Not at all used 18 13.8

(continued)
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Table 4. (continued)

Variables n =130 %
Used rarely 58 40.8
Used sometimes 48 36.9
Used frequently 10 7.7
Used very extensively 1 0.8

Considering your own experiences in your practice, how effective would you say the MDT

approach is in improving patient care coordination and outcomes for MASLD patients?

Not at all effective 4 3.1

Minimally effective 13 10.0
Moderately effective 35 26.9
Highly effective 52 40.0
Extremely effective 26 20.0

How easy is it to access specialists with expertise in MASLD management across your country?

Very difficult to access 2 1.5
Difficult to access 25 19.2
Moderately easy to access 62 47.7
Easy to access 34 26.2
Very easy to access 7 5.4
Where do patients typically first access care for MASLD in your country?
Internal Medicine Clinic 36 27.7
Gastroenterology Clinic 25 19.2
Hepatology Clinic 29 22.3
MASLD Specialized Clinic 0.8
Endocrinology Clinic 3 2.3
Primary Care Clinic 36 27.7

When a patient is first diagnosed with MASLD, what services are

typically provided at the initial point of contact?*

Requesting basic laboratory investigations, including liver enzymes 116 89.2
Fibrosis risk assessment 70 53.8
Abdominal ultrasound examination 117 90.0
Evaluation of obesity-related comorbidities 73 56.2
Management of co-morbidities (DM, hypertension, and dyslipidemia) 93 71.5
Referral to secondary or tertiary care 36 27.7
All of the above 1 0.8

Is there a system to ensure strict follow-up of MASLD patients after

initial diagnosis and/or the start of treatment in your country?

Yes 23 17.7
No 107 82.3
In your opinion, what are the reasons for the lack of follow-up to diagnosed MASLD patients*
High case volume 42 32.3
Fragmented healthcare system 61 46.9
Lack of disease awareness 75 57.7
Lack of a reporting system 49 37.7
Multiple physicians per patient 27 20.8

*Questions with multiple responses. MASLD, metabolic dysfunction-associated steatotic liver disease.
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Table 5. Healthcare professionals’ perceptions on effectiveness, challenges, and resources of MASLD models of care and public awareness in the

MENA region.

Do you think that patients in your country have good compliance
with the existing MASLD model of care (MoC)?

Strongly disagree 8 6.2
Disagree 55 42.3
Neither agree nor disagree 54 41.5
Agree 13 10.0
If not, what are the main reasons for poor patient compliance?*
Lack of patient awareness 98 75.4
Disease underestimation by the treating physician 70 53.8
High cost of investigations 39 30.0
Inconvenient access to care 36 27.7
Cultural barriers 30 23.1
Other (please specify)?! 3 2.3
In your opinion, are there sufficient studies in your country measuring patient-
reported outcomes (PROs) related to MASLD MoC application?
Yes 16 12.3
No 114 87.7
Do you think the currently available MoC adequately addresses the full spectrum
of MASLD, including its various manifestations and complications?
Strongly disagree 5 3.8
Disagree 44 33.8
Neither agree nor disagree 39 30.0
Agree 41 31.5
Strongly agree 1 0.8
How would you rate the level of public awareness regarding MASLD in your country?
Very low 15 11.5
Low 74 56.9
Average 39 30.0
High 2 1.5
What resources are available for patient education on MASLD in your country?*
Websites 78 60.0
Brochures 42 32.3
Educational campaigns 39 30.0
Support groups 14 10.8
No available resources at all 29 22.3
Other (please specify)? 9 6.9
Do you think the healthcare system in your country is well-equipped to effectively manage MASLD?
Strongly disagree 7 5.4
Disagree 30 23.1
Neither agree nor disagree 44 33.8
Agree 41 31.5
Strongly agree 8 6.2
If not well-equipped, select all that apply as causes for this:*
Lack of awareness 63 48.5
(continued)
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Table 5. (continued)

Lack of national guidelines

Inadequate treatment options

Limited access to diagnostic tools and technologies
Insufficient funding

Lack of trained personnel

Lack of basic disease epidemiological data
Inefficient referral systems

Poor healthcare infrastructure

Considering available resources, it is easy to implement risk stratification

for liver disease in primary care centers in your country:
Strongly disagree
Disagree
Neither agree nor disagree
Agree
Strongly agree

Do you observe any disparities in access to diagnosis or treatment for

MASLD among different demographic groups in your country?
No disparities
Minor disparities
Moderate disparities
Significant disparities
Extreme disparities

What are the main challenges to providing effective MASLD care across your country?*

Lack of patient awareness

Patient adherence to treatment

Lack of physicians’ disease knowledge
Resource limitations

Lack of trained personnel

Limited access to advanced technologies
Insufficient funding

Cultural factors

Systemic barriers

59 45.4
53 40.8
51 39.2
50 38.5
48 36.9
47 36.2
46 35.4
26 20.0
5 3.8

31 23.8
26 20.0
63 48.5
5 3.8

23 17.7
23 17.7
55 42.3
26 20.0
3 2.3

100 76.9
86 66.2
65 50.0
63 48.5
63 48.5
53 40.8
48 36.9
38 29.2
36 27.7

*Questions with multiple responses. lLack of effective treatment, the disease is asymptomatic, and poor judgment. 2Social media (n = 4), media, posters, physician-
dependent education, if they visit a doctor for another reason, the doctor informs them about MASLD, and organizations run by national liver and major gastroentero-
logical associations. MASLD, metabolic dysfunction-associated steatotic liver disease; MoC(s), model(s) of care; PRO(s), patient-reported outcome(s).

considered essential. Participants additionally emphasized
the need for robust epidemiological research, MASLD regis-
tries, and inclusion in global collaborations. Finally, increased
government funding, insurance coverage, and investment in
health system infrastructure were identified as critical ena-
blers of effective MASLD care. The thematic analysis of strat-
egies recommended by healthcare professionals for MASLD
preparedness and management in the MENA region is de-
tailed in Supplementary Table 1.

Discussion

Our study highlights a substantial misalignment between the
rapidly increasing burden of MASLD in the MENA region and
the current capacity of healthcare systems to respond ef-
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fectively. Key systemic shortcomings include the absence of
national strategies, limited implementation of multidiscipli-
nary MoCs, and fragmented referral and follow-up pathways.

Notably, 73.1% of respondents reported the absence of a
national MASLD strategy in their countries, underscoring a
critical policy void. This lack of strategic direction likely con-
tributes to delayed diagnosis, suboptimal management, and
inconsistent quality of care across the region. This trend is
not unique to MENA: an extensive 2022 global analysis cov-
ering 102 countries similarly found no national or subnational
MASLD action plans,!3 reflecting the persistent underrecogni-
tion of MASLD in global public health agendas and its limited
integration into broader health strategies addressing other
metabolic comorbidities.13 Likewise, a 29-country European
review found that none had adopted a national strategy for

13



MASLD, and regional efforts such as the European NAFLD
Registry, backed by the EU and EASL, remain primarily aca-
demic and lack integration into formal policy frameworks.4

MASLD also remains largely absent from major global
health frameworks. Neither the World Health Organization’s
Universal Health Coverage Initiative nor the United Nations
Sustainable Development Goals explicitly address MASLD or
its progressive form, metabolic dysfunction-associated stea-
tohepatitis.1516 Similarly, the World Health Organization’s
Package of Essential Noncommunicable Disease Interven-
tions for primary healthcare in low-resource settings only in-
directly addresses MASLD, primarily through diabetes man-
agement recommendations.1”

At the country level, the lack of formal clinical guidelines
further compounds the challenge. In our study, only 35.4%
of respondents, primarily from Turkey and Saudi Arabia, re-
ported the existence of MASLD-specific national guidelines.
This finding is consistent with the global analysis by Lazarus
et al., which showed that just one of the 14 MENA countries
included in the study had incorporated MASLD into national
guidance.!3 Furthermore, MASLD was mentioned in alcohol-
related or obesity-related guidelines in only three and six
countries, respectively, and appeared in dyslipidemia and
hypertension guidelines in just two and three countries. By
contrast, Latin America and North America have integrated
MASLD into national guidelines in approximately half of their
countries.!3 This disparity highlights varying levels of gov-
ernmental recognition and may contribute to fragmented or
incomplete care in underrepresented regions.

In the absence of national guidelines, many surveyed
countries rely on international recommendations, most com-
monly those from EASL and the American Association for the
Study of Liver Diseases. This trend mirrors findings by La-
zarus et al., who reported that twelve nations globally substi-
tute local strategies with international guidelines.!3 However,
our results also revealed substantial variability in adherence
to international recommendations, suggesting that evidence-
based practices are inconsistently applied across the region.
Reliance on external guidance without contextual adapta-
tion reflects a fragmented approach to MASLD care and may
compromise effectiveness within local healthcare systems.

Despite 60% of our respondents considering MDTs highly
effective for MASLD management, they reported that im-
plementation remains limited. This gap between recognized
best practices and actual service delivery may be driven by
institutional barriers such as inadequate coordination, work-
force shortages, and financial constraints.

In most cases, MASLD care in our study begins in gen-
eral internal medicine or primary care clinics but is subse-
quently confined to hepatology or gastroenterology services,
with very few dedicated MASLD clinics reported. Even where
expertise exists, access remains uneven: while 31.6% of re-
spondents reported easy access to MASLD experts, 20.7%
still found such access difficult. This disparity reflects the un-
equal distribution of specialists and varying levels of system
readiness, contributing to delayed diagnosis and fragmented
management.

Additional barriers cited by respondents include high
patient volumes, fragmented care pathways, and limited
awareness among both healthcare providers and patients.
Together, these factors underscore the absence of integrated
follow-up systems for MASLD, increasing the likelihood of un-
coordinated care and poorer long-term outcomes.

Several international centers have demonstrated the ef-
fectiveness of integrated MDT models for managing MASLD.
These models show how MDTs and risk-based referral sys-
tems can improve diagnostic precision, reduce unnecessary
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referrals, and enhance patient outcomes.18-20 While imple-
mentation varies, these examples offer scalable frameworks
adaptable to MENA healthcare systems. Such multidiscipli-
nary clinics provide integrated access to hepatology, endo-
crinology, cardiology, nutrition, and primary care services at
a single site, enabling comprehensive, streamlined manage-
ment. Virtual co-location through multidisciplinary telecon-
sultations and remote lifestyle interventions presents a scal-
able solution for expanding MASLD care in MENA, particularly
in urban settings where physical integration may be chal-
lenging.2!

The European Pathway Association defines a clinical care
pathway as a structured, multidisciplinary intervention de-
signed to coordinate care for a specific patient population
over a defined period.22 A persistent barrier identified in our
study is the lack of robust referral pathways, which are critical
for effective MASLD care. Appropriate management depends
on accurate risk stratification: patients with early-stage dis-
ease can often be managed in primary care, whereas those
with advanced fibrosis or cirrhosis require specialist input at
secondary or tertiary levels, potentially including transplant
services.23,24

Primary care plays a pivotal role in identifying and man-
aging non-advanced MASLD cases!®20; however, limited
awareness among healthcare providers remains a major
barrier.2> Despite the centrality of structured pathways and
effective triage systems, our data highlight significant short-
comings: only 39.2% of respondents reported the presence
of formal referral systems linking primary to secondary or
tertiary care. Even when such systems exist, they are often
inconsistently applied or poorly defined, leading to delays in
specialist access and treatment initiation. These findings mir-
ror results from a European study reporting widespread defi-
cits in referral algorithms and structured lifestyle programs,
underscoring systemic gaps in MASLD care across diverse
health systems.14

Structured, risk-based referral pathways that use clear
thresholds to guide triage demonstrate tangible benefits in
improving efficiency, disease stratification, and equitable,
timely access to specialist care.!8:20.26 Nonetheless, imple-
mentation challenges persist, including inadequate GP train-
ing, limited financial resources, weak digital infrastructure,
and poor integration of lifestyle services.

While liver biopsy remains the diagnostic gold standard,
NITs such as FibroScan and FIB-4 are increasingly used for
risk stratification owing to their practicality and strong nega-
tive predictive value.2’-2% Our findings reflect this global
shift toward non-invasive diagnostics. Most respondents re-
ported using tools such as FibroScan and FIB-4, in line with
EASL and AGA recommendations for a two-tiered NIT-based
stratification strategy.3%3! However, access remains uneven:
26.2% of participants reported difficulty accessing FibroS-
can, highlighting the need to expand diagnostic capabilities,
especially in resource-limited settings.

Equity in MASLD care also emerged as an implicit theme
in our findings. Participants reported notable variations in ac-
cess to diagnostic tools, multidisciplinary services, and refer-
ral pathways between urban and rural settings, as well as
between public and private healthcare sectors. These dispari-
ties likely reflect broader systemic inequities in healthcare
infrastructure, workforce distribution, and funding allocation
across the MENA region. Addressing these gaps will require
targeted strategies to ensure that advancements in MASLD
care reach under-resourced settings, particularly by strength-
ening primary care capabilities and expanding access to non-
invasive diagnostics beyond major urban centers. Socioeco-
nomic, gender, and ethnic disparities further compound the
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challenges of MASLD care across the MENA region. While our
study did not directly collect disaggregated data on these di-
mensions, prior research indicates that lower socioeconomic
status is associated with increased MASLD prevalence and
reduced access to non-invasive diagnostics and specialty
care, particularly in rural and underserved areas.!?> Women
in certain MENA countries may face additional barriers due
to gender-based healthcare access norms, underdiagnosis,
and limited representation in clinical research.32 Moreover,
ethnic minorities and migrant populations often lack access
to comprehensive insurance coverage and culturally adapted
health education, which may contribute to diagnostic delays
and suboptimal adherence.33 These disparities highlight the
need for more inclusive health system policies and the in-
tegration of equity indicators into future MASLD MoCs and
regional surveillance efforts.

Lifestyle modification remains the cornerstone of MASLD
treatment, and in our study, it was the most commonly uti-
lized intervention. Non-FDA-approved pharmacotherapies,
such as vitamin E and pioglitazone, were also frequently em-
ployed, while access to recently approved agents like res-
metirom remained unavailable. However, the region’s limited
participation in global clinical trials presents a major barrier
to adopting evidence-based therapies tailored to local needs.
This underrepresentation constrains the applicability of inter-
national treatment recommendations in MENA, where meta-
bolic, genetic, and lifestyle factors may differ significantly.34
To bridge this gap, concerted efforts are needed to strengthen
regional research networks, streamline regulatory pathways,
and increase clinician and patient engagement in research.
These actions would not only improve access to emerging
therapies but also ensure that future treatment strategies
are informed by, and responsive to, regional realities.

Our findings reveal substantial deficiencies in current MA-
SLD MoCs. Nearly half of surveyed healthcare professionals
reported poor patient adherence, frequently attributing this
to low disease awareness, underrecognition by non-special-
ists, and the high cost of diagnostic evaluation. These ob-
servations align with existing studies showing widespread
underdiagnosis of MASLD by non-hepatology providers and
limited public awareness of the disease.3>:36

Additionally, 87.7% of respondents noted the lack of PRO
research, and only 31.5% believed that current MoCs ad-
equately address MASLD. While validated PRO tools, such as
the CLDQ-NAFLD and NASH-CHECK, are available to assess
symptoms and health-related quality of life,37:38 their limited
integration into routine practice reflects missed opportunities
for patient-centered care.

Public education efforts also appear insufficient. Websites
are the most commonly reported educational resource; how-
ever, brochures, awareness campaigns, and outreach mate-
rials remain scarce, with over 22% of respondents indicat-
ing no patient education tools at all. These findings call for
stronger public health strategies, enhanced provider train-
ing, and improved communication pathways. Echoing this, a
study by Lazarus et al. reported that only 24% of countries
had funded liver disease awareness campaigns, and few had
active advocacy groups for MASLD, contributing to delayed
diagnosis and suboptimal adherence.!3

Beyond awareness, reducing stigma within clinical envi-
ronments can promote shared decision-making and great-
er patient engagement.2! Digital innovations, such as the
NAFLD Simulator, can aid in visualizing disease progression
and guiding treatment choices. Integration of such tools into
healthcare systems could improve health literacy, empower
patients, and support evidence-based decision-making by
clinicians.3°

This study provides important insights into MASLD care
across the MENA region, underpinned by strong participa-
tion and broad geographic representation spanning 17 coun-
tries. It reflects the perspectives of clinicians from MASLD-
related specialties and sheds light on key diagnostic, policy,
and treatment challenges confronting health systems in the
region. While the number of participants varied by country,
this heterogeneity does not compromise the value of the
data. The study’s primary objective was to gather informed,
context-specific insights into national MASLD care structures
and barriers. In this regard, even a single knowledgeable
respondent can yield meaningful information about policy
frameworks, system capacity, and clinical pathways. Accord-
ingly, the study prioritized broad geographic inclusion over
equal numerical representation, enabling the identification of
both inter-country differences and region-wide trends.

Nevertheless, some limitations should be acknowledged.
The reliance on self-reported data introduces the possibility
of perceptual bias, and the exclusive focus on clinical stake-
holders omits the views of other key factors such as patients,
policymakers, and allied health professionals. Furthermore,
the cross-sectional design provides only a temporal snap-
shot, limiting the ability to assess longitudinal trends. De-
spite these constraints, the findings provide a robust and
timely foundation for developing targeted, context-sensitive
strategies to enhance MASLD care delivery and system pre-
paredness across the region.

Conclusions

This study reveals substantial gaps in MASLD care across
the MENA region, including limited national strategies, weak
guideline implementation, underutilized multidisciplinary col-
laboration, and fragmented referral systems. Despite these
deficiencies, the insights gathered from regional experts
highlight both systemic challenges and actionable opportuni-
ties for improvement. Advancing MASLD care in the region
will require more than medical interventions; it demands a
paradigm shift that strengthens health system capacity, fos-
ters responsive policy development, and builds human re-
source capabilities. The collective voices of frontline clinicians
reflect a strong readiness for system transformation. Their
call to action underscores the urgency of integrated national
strategies, patient-centered multidisciplinary care, expanded
public education, and robust health system preparedness.
A shift from reactive measures to proactive, structured ap-
proaches is essential to ensure timely diagnosis, long-term
management, and equitable access to care for MASLD pa-
tients across MENA.
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