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ARTICLE INFO ABSTRACT

Keywords: Over the past few decades, the profile of liver diseases in Africa and the Middle East has undergone signifi-
g{ﬁg{;ﬁnes cant changes. The incidence of metabolic dysfunction-associated fatty liver disease (MAFLD) has risen to
Fatty liver alarming levels. Despite the seriousness of the situation, there is a scarcity of local or regional guidelines
AMAGE established to address it. This document presents the clinical practice guidelines from the African Middle

East Association of Gastroenterology (AMAGE) related to the screening, diagnosis, and management of
MAFLD. It addresses multiple aspects of managing this condition while taking into account local circumstan-
ces and the healthcare system’s management requirements. These guidelines are intended for routine clinical

use, with a specific focus on particular groups when needed.
© 2026 Fundacién Clinica Médica Sur, A.C. Published by Elsevier Espafia, S.L.U. This is an open access article
under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/)

1. Introduction

The Middle East and North Africa (MENA) region, consisting of 21
countries and a home to nearly 500 million people, faces unique
demographic and socioeconomic challenges that influence health
outcomes, including metabolic diseases [1]. Sub-Saharan Africa holds
more than half of the world’s arable land, yet less than 10% is culti-
vated. By 2100, it is projected that Sub-Saharan Africa will comprise
35% of the global population, currently over 1 billion individuals [2].
The region’s diversity is shaped by its varied cultures, economies,
social factors, histories, and political contexts.

Despite advances in managing viral hepatitis, the incidence of
metabolic dysfunction associated fatty liver disease (MAFLD), pre-
viously known as non-alcoholic fatty liver disease (NAFLD), is
expected to rise. This increase is due to higher rates of metabolic
disorders, unhealthy diets, sedentary lifestyles, and reduced phys-
ical activity. Consequently, formulating effective strategies for
managing MAFLD is crucial to lowering liver-related morbidity
and mortality [3].

This document outlines clinical practice guidelines from the
African Middle East Association of Gastroenterology (AMAGE)
for managing MAFLD, covering diagnosis, treatment, and moni-
toring. The authors were invited by the AMAGE to develop this
practice guideline document for managing patients with MAFLD.
The recommendations presented in this document conform to
the Grading of Recommendation Assessment, Development, and
Evaluation (GRADE) method [4]. Briefly, separate recommenda-
tion levels (1 or 2) were assigned for each specific recommenda-
tion based on the overall strength of the recommendation and
separate letter grades (A, B, C, or D) were assigned based on the
overall quality of the evidence for a particular intervention and
outcome. Strength of guideline recommendations was deter-
mined by the GRADE approach, as previously described [4].

These recommendations are intended to provide practical guid-
ance for healthcare providers who care for adult patients with
MAFLD, with special considerations for specific populations as
needed [5]. The primary aim is to improve patient care, enhance
awareness of MAFLD, and assist stakeholders in making
informed choices based on evidence-backed information.

2. Epidemiology

MAFLD is the leading cause of chronic liver disease, with global
prevalence rising from 25.3% (1990-2006) to 38.2% (2016—2019)
and projected to exceed 55.4% in the future. In the MENA region,
MAFLD prevalence is around 46%, being particularly high in Kuwait,
Egypt, and Qatar [6]. At country level, estimated MAFLD prevalence is
45.37% in Kuwait, 45.0% in Egypt, 44.4% in Qatar, and 43.3% in Jordan
and 33.1% in Saudi Arabia [7].

Among individuals with type 2 diabetes mellitus (T2DM),
MAFLD prevalence reaches 68.71% to 77.3%, compared to 65.04%
globally [8]. Although patients with obesity have a high preva-
lence of MAFLD, estimated at 57.5% (95% Cl: 43.6—70.9%) in obese
adults and 38.0% (95% CI: 31.5—44.7%) in obese children [9],
MAFLD is also observed in non-obese patients, termed “lean
MAFLD,” affecting about 10% to 15% of the MAFLD population
[10]. The prevalence of MAFLD is notably higher in men (36.6%)
than women (25.5%), with peak rates in Qatar for men (69.7%)
and in Iraq and Egypt for women (54.5%). Alarmingly, MAFLD
affects 7% to 14% of children and adolescents [11].

3. Diagnostic criteria for MAFLD
The diagnosis of MAFLD is considered when hepatic steatosis is

present alongside at least one of the following three prerequisites
[12-16]: 1) a body mass index (BMI) greater than 25 kg/m?; 2)
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T2DM; or 3) a metabolic abnormality, which must include at least
two out of the seven metabolic alterations listed below:

(a) Waist circumference for men > 94 cm and for women > 80 cm
(b) Blood pressure above 130/85 mmHg
(c) Plasma triglycerides > 150 mg/dL (1.7 mmol/L)

(d)HDL Cholesterol levels < 40 mg/dL (1.0 mmol/L) for men and <
50 mg/dL (1.3 mmol/L) for women.

(e) Prediabetes (fasting plasma glucose > 100 mg/dL [6.1 mmol/L]).

(f) Homeostasis model assessment of insulin resistance (HOMA-IR)
score > 2.

(g) Plasma high-sensitivity C-reactive protein level (hsCRP) > 2 mg/dL
[14,17-20].

Recent studies have provided compelling evidence that the
MAFLD criteria are superior to the NAFLD criteria for identifying indi-
viduals at risk of hepatic and extra-hepatic outcomes [21,22].
Another pivotal positive attribute of the MAFLD framework is that it
enables the diagnosis of MAFLD concurrently with other liver dis-
eases, as it is no longer regarded as a diagnosis of exclusion [23].
Instead, it is based on evidence of metabolic dysfunction, and when
the criteria for MAFLD diagnosis coincide with other liver diseases
such as primary biliary cholangitis, primary hemochromatosis,
chronic hepatitis B and C virus infections, and alcoholic liver disease
(ALD), a dual etiology diagnosis should be made. This is an aspect of
particular relevance to our region given the historically high preva-
lence of viral hepatitis [13].

The new nomenclature, MAFLD, is simple and adaptable, garner-
ing global attention from researchers, leading to a significant increase
in related publications in our region over the past few years [24,25].
Additionally, studies from the region have indicated that the transi-
tion to the MAFLD nomenclature has contributed to improved aware-
ness of fatty liver diseases among various specialties and primary
care providers [26,27].

4. Risk factors of MAFLD

MAFLD, recognized as the hepatic manifestation of systemic meta-
bolic dysfunction, results from a complex interplay of genetic and
environmental factors. In recent decades, dietary changes in the
MENA region have led to increased energy intake and higher rates of
obesity. This region includes ten of the world’s top fifteen countries
for obesity, with over 50% of women in Kuwait, Qatar, and Libya cate-
gorized as overweight or obese. Additionally, 32.8% of the population
exhibits insufficient physical activity, exceeding the global average of
27.5% [28]. Similarly, obesity is increasing in sub-Saharan Africa, with
the highest incidence in South Africa where 13.5% of men and 42% of
women are obese [29].

Worldwide, 537 million individuals have T2DM, with 73 million in
the MENA region alone, a number projected to rise to 135.7 million
by 2045. Sub-Saharan Africa also faces this issue, with around
19.4 million adults living with T2DM [30,31]. The MENA region
recorded the highest disability-adjusted life years (DALYs) due to
metabolic factors, with metabolic risk factors accounting for approxi-
mately 23% of all-cause DALYs [32].

Recent studies highlight the significant role of gut microbiota in
MAFLD, indicating reduced microbial diversity and varying patterns cor-
responding to different disease stages [33]. Key genetic variants, particu-
larly patatin-like phospholipase domain-containing 3 (PNPLA3),
alongside other genes like transmembrane 6 superfamily member 2
(TM6SE2), Membrane-bound O-acyltransferase 7 (MBOAT?), Glucokinase
regulator gene (GCKR) and 17-beta hydroxysteroid dehydrogenase 13
(HSD17B13), have been identified as significant risk factors [34—37].
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5. Natural history of MAFLD

Many studies have shown that within a span of 8 to 13 years,
between 12% and 40% of individuals with MAFLD progress to meta-
bolic dysfunction-associated steatohepatitis (MASH). Additionally,
around 15% of patients with MASH who develop early fibrosis may
progress to cirrhosis within a similar timeframe. Among patients
with cirrhosis, the rate of progression to clinical decompensation
varies between 3% and 20% per year [38,39]. Various risk factors have
been identified as being associated with fibrosis progression, includ-
ing genetic variations, visceral obesity, T2DM, gut dysbiosis,
unhealthy diets, and alcohol consumption [40—43].

The transition to steatohepatitis accelerates fibrosis progression.
Specifically, it takes about 7 years for MASH to progress one stage in
fibrosis compared to 14 years for those with steatosis [44]. MASH is
currently recognized as one of the most important causes of hepato-
cellular carcinoma (HCC) [45]. Data indicates that even non-cirrhotic
MAFLD may present an increased risk for HCC [46]. Additionally, obe-
sity and T2DM have been identified as significant risk factors for HCC,
even in non-cirrhotic patients. Individuals with a PNPLA3 polymor-
phism have been found to exhibit a threefold higher risk for HCC.
Approximately 7% of patients with compensated cirrhosis due to
MAFLD develop HCC within 10 years, and half of these patients may
require liver transplantation [47]. On the other hand, fibrosis may
regress, with a meta-analysis including 54 studies and 26,738
patients showing that after a median follow-up of 4.6 years, 21% of
patients with fatty liver experienced a resolution of steatosis, while
11% reported a resolution of MASH after a median of 1.4 years [39].

Moreover, MAFLD is linked to increased severity of comorbidities,
including cardiovascular diseases, T2DM, chronic kidney disease (CKD),
and reduced health-related quality of life. Cardiovascular diseases dis-
eases (CVD) continue to be the foremost cause of mortality [48—50].

6. Recommended pathway for referral from primary care to
tertiary hospital

A structured referral pathway from primary care to a specialized
hospital is pivotal for effectively categorizing patients requiring
expert evaluation and distinguishing from those with mild conditions
who can be treated in primary care [51].

Elevated levels of serum alanine aminotransferase (ALT) and aspartate
transaminase (AST) should trigger an investigation into the cause of liver
damage. Nonetheless, normal serum ALT and AST levels do not
completely rule out the possibility of underlying liver conditions. Individ-
uals with MAFLD, steatohepatitis, and/or significant hepatic fibrosis or cir-
rhosis may present with normal serum ALT and AST values [52]. Current
risk stratification algorithms employ non-invasive tests (NITs) sequen-
tially to detect subjects with advanced liver fibrosis (F3—4), a group that
constitutes less than 5% of the primary care population [53] (Fig. 1).

The Fibrosis-4 Index (FIB-4) is the primary test recommended for
assessing fibrosis in primary care. With moderate accuracy (AUC of
0.76), a FIB-4 score of < 1.3 indicates low risk for advanced fibrosis,
allowing monitoring every 2-3 years. Conversely, a FIB-4 score >2.67
suggests advanced fibrosis, warranting referral for specialist evalua-
tion, although the positive predictive value of this score in primary
care is only 24% - 40%. Around 30% of patients will have indetermi-
nate FIB-4 scores, which require additional testing [54].

FIB-4 has limitations when it comes to screening for advanced
liver fibrosis, especially in those with T2DM. Moreover, the FIB-4
score is influenced by age, which reduces its reliability for individuals
younger than 35 or older than 65 years of age. While the suggestion
to use age-specific thresholds emerged, it results in a significant
decrease in sensitivity. Nevertheless, considering the general preva-
lence of MAFLD, applying a cutoff of < 1.3 in conjunction with other
clinical indicators is reasonable to exclude most individuals with
advanced fibrosis [55,56].
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Fig. 1. The recommended algorithm for the diagnosis and management of MAFLD.

Second-line testing options can help clarify indeterminate FIB-4
results, including liver stiffness measurement (LSM) by transient elas-
tography, acoustic radiation force impulse (ARFI)-based techniques
such as point shear wave elastography (pSWE), two-dimensional shear
wave elastography (2D-SWE), and magnetic resonance elastography
(MRE). Among these options, VCTE is the most widely validated and
cost-effective for advanced fibrosis detection [16,57]. Individuals with
an indeterminate FIB-4 and subsequent LSM < 8 kPa can be managed
in primary care, and possess a similar risk of future liver-related events
as patients with a FIB-4 < 1.3 [58]. MR elastography is the most accu-
rate but is less accessible, and as such is not recommended as the pri-
mary method for risk stratification in patients with MAFLD [59].

To improve referral rates, primary care should incorporate educa-
tional initiatives and decision support tools, such as liver fibrosis cal-
culators. A further adjustment of referral pathways might be needed,
especially given potential advancements in treatment for those in the
at-risk-MASH category (F2—F3 stage).

Recommendations

® The FIB-4 index is recommended as the principal evaluation tool for evaluating
the risk of individuals with MAFLD in primary care settings. Patients with a score
below 1.3 may receive treatment in primary care, accompanied by follow-up
testing every 2 to 3 years. (B1)

e Individuals with a FIB-4 score between 1.3 and 2.67 should undergo further test-
ing using a more accurate non-invasive test such as LSM, MRE, or maybe a liver
biopsy (B1).

o Patients with a FIB-4 score more than 2.67 should be sent to the relevant expert (B1).

7. Assessment of disease severity

MAFLD affects a significant portion of the population, but only a
small fraction progresses to advanced liver fibrosis (>F3 stage).

Individuals with advanced fibrosis face increased risks of complica-
tions and mortality, yet many are asymptomatic until severe issues
arise, missing preventive opportunities [60,61]. While universal
screening for MAFLD is not recommended, screening is advised for
high-risk patients such as those with obesity, T2DM, or metabolic
dysfunction [62]. Those diagnosed with MAFLD should be assessed
for other components of metabolic dysfunction and receive appropri-
ate treatment.

In particular, T2DM significantly increases the risk of steatohepa-
titis and advanced liver fibrosis and is an independent risk factor for
hepatic decompensation and HCC in patients with MAFLD. [63]
Therefore, identifying MAFLD in individuals with metabolic comor-
bidities is crucial, and liver assessment can be integrated into the
evaluation of these patients. This can involve simple blood tests (e.g.,
serum ALT, AST, platelet count) and scores.

Ultrasonography is commonly used for diagnosing hepatic
steatosis but has limitations in sensitivity and quantification
[64]. The Controlled Attenuation Parameter (CAP), measured via
transient elastography, correlates with histological steatosis,
however, there are still variabilities in quantification, particu-
larly in obese individuals. According to a meta-analysis based
on biopsy studies, optimal cut-off values of 248, 268, and
280 dB/m have been identified for mild, moderate, and severe
histological steatosis, respectively, with area under the curves
ranging from 0.82 to 0.89 . [65] To enhance diagnostic perfor-
mance, the obesity-specific XL probe has been introduced [66].
The magnetic resonance (MR)-proton density fat fraction (PDFF)
is recognized as the most precise non-invasive technique for
quantifying steatosis, albeit it is less readily available. Blood bio-
markers such as the fatty liver index (FLI) are valuable for con-
ducting epidemiological studies.
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Histological steatohepatitis correlates with a higher rate of disease
progression and complications. Serum ALT alone is an unreliable indica-
tor of the presence of steatohepatitis. [67] The FAST score, which integra-
tes LSM and CAP along with serum AST, demonstrates high sensitivity
and specificity in identifying steatohepatitis [68]. Non-invasive assess-
ments such as FIB-4 and LSM are viable alternatives to liver biopsy for
predicting outcomes, effectively forecasting clinical results [58].

Recommendations

o Abdominal ultrasonography is currently the preferred initial technique for
detecting and grading liver steatosis (A1).

e When accessible, VCTE with CAP may offer better sensitivity than ultrasonogra-
phy. In large-scale clinical and epidemiological studies, serum biomarkers and
liver indices like the fatty liver index (FLI) and hepatic steatosis index (HSI) can
be utilized (B2).

e MRI techniques (MRI-PDFF, MRS) remain the gold standard and the most accu-
rate method for hepatic fat quantification but are not recommended for daily
clinical practice; they are mainly for early-phase trials (A1).

* No reliable biomarker for steatohepatitis exists; liver biopsy remains the stan-
dard evaluation method (A1).

¢ Non-invasive methods like VCTE and blood biomarkers can rule out significant
fibrosis, though their accuracy in confirming significant or advanced fibrosis is
limited. Combinations of biomarkers or liver biopsy are recommended for defin-
itive confirmation (A2).

® Subjects with MAFLD should be evaluated for additional metabolic comorbidities
such as T2DM, hypertension, and dyslipidemia and treated accordingly (A1).

8. Who should undergo a liver biopsy?

A liver biopsy is recommended for diagnosing MAFLD in several
specific situations. It is beneficial for patients with atypical symp-
toms, those who fall into a grey area regarding their diagnosis, and to
assess prognosis. Additionally, it helps identify individuals with other
underlying causes of liver disease [16]. The histological evaluation of
MAFLD should provide three essential pieces of information: the
diagnosis, the grading of necro-inflammatory activity, and the staging
of fibrosis severity. However, liver biopsy has several limitations,
including inter-observer variability, sampling errors, high costs, and
a low but definite risk of complications [60].

9. Pathological recommendation

A proper liver sample can be collected via percutaneous biopsy using
a needle that is 16 G or larger, conducted under ultrasound guidance. To
guarantee a sufficient specimen for histological analysis, it should include
ten or more portal tracts and have a minimum length of 2 cm. [16,61]

Multiple scoring systems are commonly used to assess liver biop-
sies concerning MAFLD: the Fatty Liver Inhibition of Progression
(FLIP) algorithm, the Brunt score, the NAFLD Activity Score (NAS),
and the Steatosis, Activity, and Fibrosis (SAF) score. The NAS score is
calculated by adding the scores for steatosis, ballooning, and lobular
inflammation. Cases with a NAS score of 5 or above are classified as
definite MASH, whereas scores of 3 and 4 are seen as borderline.
Cases with a NAS score between 0 and 2 are classified as not having
MASH [69]. A four-tier grading system for fibrosis has been defined
by the SAF score from (0-4). Emerging evidence suggests that the SAF
score offers a more reliable histological evaluation, and the inter-
observer variability is improved when the SAF score is utilized [70].

Recommendations

e Indications for liver biopsy in patients with MAFLD (A1)

> A typical set of features with non-invasive tests, showing inconclusive or unreli-
able outcomes.

>Evaluation of dual etiologies in liver diseases.

>Research that has received ethical approval or clinical trials, including biopsy
obtaining during bariatric or cholecystectomy surgery.

 The reporting of liver biopsies should adhere to standardized methods through
the implementation of either the FLIP algorithm and SAF score or the MASH CRN
system. (B1)
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10. MAFLD-related cirrhosis, including portal hypertension and
screening for varices

MAFLD is increasingly recognized as a significant contributor to
cirrhosis and doubles the risk of liver-related mortality, especially
with multiple metabolic risk factors. Furthermore, when MAFLD
coexists with other liver diseases, the probability of cirrhosis is more
significant compared to cases attributed to a single etiology [71].

MAFLD-related cirrhosis should be suspected even when there are
low or undetectable levels of steatosis, as long as the diagnostic crite-
ria for MAFLD are met, replacing the outdated term “cryptogenic cir-
rhosis.” These criteria include documentation of steatosis from liver
biopsy or imaging, with previous or current evidence of metabolic
risk factors consistent with MAFLD [13,15].

LSM through transient elastography is effective for diagnosing
MAFLD-related cirrhosis, especially when combined with serum markers,
providing superior results compared to either method alone. Advanced
liver disease could be ruled out with an LSM under 10 kPa, while values
over 15 kPa indicate it, and those over 20-25 kPa, particularly with
thrombocytopenia, suggest clinically significant portal hypertension
requiring variceal screening via endoscopy [72]. In concordance with the
Baveno VII consensus, patients with LSM under 20 kPa and platelet
counts over 150 x 10"9 cells/itL have a very low likelihood of high-risk
varices and can skip screening [73]. Spleen stiffness measurement (SSM)
is helpful for borderline cases, accurately categorizing risk for variceal
bleeding and clinically significant portal hypertension (CSPH), as it
reflects portal blood flow resistance and is not affected by liver steatosis
[74]. An SSM over 50 kPa can confirm CSPH, while below 21 kPa can
exclude it [75—78]. High-risk varices, like medium to large ones or small
varices with red signs, require therapeutic intervention [79].

Although magnetic resonance elastography (MRE) offers higher accu-
racy than LSM by transient elastography, its use is limited by cost and
availability [80]. In certain cases, mainly when patient scores fall within
an indeterminate (grey) range, a liver biopsy may be required [81].

Portal hypertension (PH) is typically diagnosed and treated
through esophagogastroduodenoscopy (EGD), with the hepatic
venous pressure gradient (HVPG) as the standard assessment tool.
However, this test is costly, invasive, and not easily accessible in
some medical centers [82]. Alternative methods like endoscopic
ultrasound-derived portal pressure gradient (EUS-PPG) are being
explored but require sedation and further validation [82]. Non-inva-
sive techniques like ultrasound, which assess indicators like spleno-
megaly, are already in use and aim to identify clinically significant
portal hypertension early, with transient elastography being particu-
larly useful. This can also be evaluated through computed tomogra-
phy (CT) or magnetic resonance imaging (MRI).

Recommendations

o Patients with cirrhosis who currently show no signs of steatosis meet specific cri-
teria and should still be considered to have MAFLD-related cirrhosis:

there should be historical or current evidence of meeting the diagnostic criteria for
MAFLD, alongside documented evidence of hepatic steatosis from a previous
liver biopsy or earlier imaging (B2).

*The history of prior viral hepatitis must be considered, as patients might have a com-
bination of disease etiologies.

e [t is recommended to undertake endoscopic screening for gastroesophageal vari-
ces in individuals with MAFLD-related cirrhosis unless they have already been
identified and treated.

o The exact frequency for EGD screening in individuals without gastroesophageal
varices is not well established. For patients with multiple causes and/or those
experiencing continuous decompensation, EGD screening should be performed
annually. In other cases, the screening intervals can be prolonged up to a maxi-
mum of 2 years. (C2)

o The utilization of non-invasive methods for diagnosing gastroesophageal varices
is discouraged due to their low reliability (A1)

e Ultrasound is recommended for identifying patients with cirrhosis. Transient
elastography, which assesses liver stiffness, may be useful for ruling out high-
risk varices in patients with compensated cirrhosis. (B2)
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11. Extrahepatic manifestations of MAFLD

MAFLD is a multisystem disorder with implications beyond the
liver. Existing research has established that MAFLD is linked to dys-
function across various organ systems, which include CVD, CKD,
T2DM, and extrahepatic cancers [48]. Furthermore, MAFLD is associ-
ated with conditions such as sarcopenia, chronic obstructive pulmo-
nary disease, SARS-CoV2 infection-related morbidity, ischemic
stroke, and cognitive impairments [48,83—85]. In one particular
study, MAFLD was found to be associated with 10 out of the 24 can-
cers investigated, affecting organs such as the uterus, gallbladder,
liver, kidney, thyroid, esophagus, pancreas, bladder, breast, colorec-
tum, and anal canal when compared to non-MAFLD individuals [86].
Associations of MAFLD with liver, kidney, and thyroid cancers
remained statistically significant after adjusting various components
of metabolic syndrome [76].

Numerous studies have indicated that MAFLD serves as an inde-
pendent risk factor for CKD, with its severity correlating to an
approximately 1.3-fold heightened risk of developing CKD [83]. CVD
is a significant outcome of concern for those with MAFLD [85]. Previ-
ous studies show that patients with MAFLD face a 1.5 times greater
likelihood of experiencing both fatal and non-fatal CVD events com-
pared to those without MAFLD. This finding has been corroborated
by a recent meta-analysis involving seven cohort studies [48].

The underlying molecular mechanisms responsible for these sys-
temic impacts are intricate. Suggested explanations include genetic
susceptibility, common environmental risk factors, interrelated met-
abolic disorders, the gut-liver axis, bile acids, endotoxins, and adipo-
kines within a dysmetabolic environment [87,88]. Collectively, these
factors contribute, to varying extents, to the progression of MAFLD.

Recommendations

Patients with MAFLD need to be assessed for CVD, risks for CVD, and chronic renal
disease. It is advisable to consult the appropriate specialists as needed. (A1)

¢ Dyslipidemia, hypertension, and T2DM must be correctly diagnosed and man-
aged to lower the risk of diseases affecting the renal, CVD, and other organ sys-
tems. (A1)

12. MAFLD in the setting of other liver diseases
12.1. Viral hepatitis B and C

As MAFLD can now be identified alongside other liver conditions
such as hepatitis B virus (HBV) and hepatitis C virus (HCV) infections
and is not considered merely a diagnosis of exclusion; a patient who
fulfills the criteria for MAFLD in addition to one or more other chronic
liver disease diagnoses at the initial assessment or during follow-up
should be classified as having dual etiology liver disease. In contrast
to individuals with liver disease caused by a "single" etiology, these
patients are likely to experience a diverse natural history and treat-
ment response [13].

Due to the high prevalence of viral hepatitis and MAFLD in our
region, it is expected that these two conditions will frequently occur
together [89]. A recent investigation involving over 10,000 consecu-
tive chronic hepatitis C (CHC) patients in Egypt found that nearly 50%
of these patients also had MAFLD. Those with MAFLD were at a higher
risk of developing hepatic fibrosis compared to HCV patients without
MAFLD [90,91].

The MAFLD-CHB dual etiology incidence rate is rising quickly.
There are still debates regarding whether MAFLD impacts the effec-
tiveness of antiviral therapy in CHB patients, if nucleos(t)ide ana-
logues (NAs) affect the body’s metabolism, and whether patients
with MAFLD and CHB should begin antiviral therapy right away.
Patients with chronic hepatitis B who also have MAFLD are at an
increased risk of developing HCC, according to a recent study [92,93].
The WHO 2024 guideline recommends initiation of antiviral therapy
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in all patients with MAFLD irrespective of the HBV DNA and ALT lev-
els [94].

The positive results linked to significant viral suppression or a sus-
tained virological response are being compromised by MAFLD. This
issue is particularly concerning for individuals suffering from CHB
and/or HCV infections, as they face increased risks of end-stage liver
disease, higher prevalence of HCC, and elevated dropout rates from
the liver transplant waiting list [95,96]. Various studies have shown
that the sustained virological response achieved through direct-act-
ing antivirals is affected by hepatic steatosis, elevated serum lipid lev-
els, and weight gain [95]. Consequently, these patients may face an
increased risk of complications related to MAFLD.

12.2. Autoimmune liver disease

A serious and even lethal liver illness that affects both adults and
children, autoimmune hepatitis (AIH) is becoming more common. As
a result, it should come as no surprise that MAFLD and AIH can often
coexist, possibly synergistically affecting how the disease progresses
and how both entities respond to treatment. Numerous circumstan-
ces, most notably the prior diagnosis of exclusion for fatty liver dis-
ease linked to metabolic dysfunction, made it challenging to clarify
the nature of the intricate relationship between the two disorders.
The idea behind the recent redefining of fatty liver disease, which
resulted in the creation of positive diagnostic criteria for MAFLD, is to
assist in overcoming some of these obstacles [97].

According to a recent study, AIH patients with MAFLD exhibited
the following traits at the time of diagnosis compared to those with-
out MAFLD: a greater body mass index, a higher incidence of hyper-
tension, a slight increase in total bilirubin and hepatobiliary
enzymes, and histologically progressing fibrosis. The features of AIH
patients with MAFLD were distinct from those of AIH patients with-
out MAFLD, as they tended to have a more severe liver condition.
These results may contribute to a better understanding of AIH
patients with MAFLD [98].

12.3. Alcohol abuse

The diagnosis of MAFLD is not determined by alcohol consumption;
instead, it relies on the presence of metabolic factors. In a recent study,
approximately 29% of individuals with NAFLD and 25% of those with
MAFLD reported a history of hazardous alcohol use, which may lead to
underreporting of alcohol intake in these patients. Urinary ethyl glucu-
ronide, hair analysis, and the Alcohol Use Disorders Identification Test-
consumption (AUDIT-C) are effective screening methods for identify-
ing and managing alcohol-related liver disease (ARLD) [99].

Regardless of the assessment approach used, even moderate alco-
hol intake was associated with severe fibrosis, particularly in patients
with MAFLD and T2DM [18,99,100]. As a result, dual-etiology fatty
liver disease, characterized by the presence of both MAFLD and
ARLD, is defined as a person who meets the criteria for MAFLD and
engages in significant alcohol consumption (more than three drinks
per day for men and over two for women) or binge drinking (con-
suming more than five drinks for men and over four for women
within two hours) [22].

Recommendations

e Patients suffering from liver diseases, such as alcohol-related liver disease (ALD)
and viral hepatitis, require a comprehensive evaluation for possible concurrent
MAFLD and vice versa. (A1)

e Patients diagnosed with MAFLD should be counselled to abstain from alcohol or,
if abstinence is unfeasible, to limit consumption to the minimal quantity practi-
cable. (B1)

o Management of MAFLD and associated conditions should adhere to the estab-
lished criteria for each respective disease. (B1)

(continued)
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o Patients who have been cured of CHC or have significant suppression of hepatitis
B virus (HBV) with MAFLD should be monitored due to the increased risk of
advancing to cirrhosis, HCC, and other extrahepatic issues. (B1)

e While a specific monitoring schedule has not been determined, these patients
may be observed following the guidelines intended for MAFLD with a single
underlying etiology. (B2)

* Deterioration of lipid profiles, weight gain, and hepatic steatosis are often
neglected during sustained virologic response (SVR). Clinicians must proactively
identify, monitor these factors, and intervene as necessary to mitigate the risk of
cardio-cerebral vascular disease. (B1)

12.4. Patient-reported outcomes in MAFLD

MAFLD is linked to a low health-related quality of life (HRQoL),
independent of other comorbidities [101]. Patients with MAFLD expe-
rience lower health utility scores, which worsen as the disease pro-
gresses, but these scores can improve if the disease regresses [101].

Evaluating the disease burden from the patient’s perspective
enhances the assessment of patient-centered outcomes and provides
valuable insights for the healthcare community. This information can
help develop strategic approaches to managing the disease and cre-
ate interventions to improve clinical and psychosocial outcomes
[101]. Patient-reported outcome measures (PROMSs) are standardized
questionnaires designed to capture patients’ feelings about their
HRQoL without assistance from clinicians or family members [102].
The most effective way to assess patient-reported outcomes involves
using both general and disease-specific tools. General assessment
tools include the Short Form-36 (SF-36) and the European Quality of
Life-5 Dimensions (EQ-5D), while disease-specific tools include the
Chronic Liver Disease Questionnaire for Nonalcoholic Steatohepatitis
(CLDQ-MASH) (Table 1) [101].

Recommendations

 Individuals with MAFLD experience a lower health-related quality of life
(HRQoL), particularly in terms of physical functioning and fatigue as well as
deterioration of mental domains of HRQOL, compared to those with other
chronic liver diseases. (B2)

o Creating a comprehensive patient-centered treatment approach for MAFLD
requires the inclusion of patients’ perspectives on (quality of life, satisfaction
with treatment, and adherence) through patient-reported outcomes. (B2)

13. Dietary and exercise recommendations for the management
of MAFLD

The primary treatment for MAFLD is changing one’s lifestyle
through dietary and exercise interventions. Age, gender, dietary prac-
tices, and nutrient intake are the most significant contributing factors
to the onset and progression of MAFLD [103].

13.1. Role of caloric restriction

Caloric restriction is a key focus of dietary intervention for MAFLD.
Sufficient weight loss can improve the histological features of the

Table 1
Patient-reported outcomes measurement tools.

Type Tool Name Key Areas Assessed
General SF-36v2 Physical functioning, mental health,
vitality, etc.
EQ-5D Mobility, self-care, pain/discomfort, anxi-

ety/depression

Disease-Specific ~CLDQ-MASH Abdominal symptoms, emotional health,
fatigue
LDQOL/SF-LDQOL Liver disease symptoms, daily living
effects

Fatigue FACIT-F Physical, emotional, social well-being
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disease. Gradual weight loss of over 7% is necessary to alleviate stea-
tosis and steatohepatitis, while more than 10% weight reduction may
be required to improve fibrosis [104,105]. However, some patients
may experience regression of fibrosis or steatohepatitis without sig-
nificant weight loss, while others may not show improvement in liver
histology despite considerable weight reduction. It is important to
note that dietary interventions beyond simple calorie restriction may
still benefit liver health. Additionally, increased physical activity can
enhance muscle mass, sometimes masking weight loss, yet contribut-
ing to an overall improvement in liver condition.

13.2. Role of diet type

A hypercaloric diet high in trans fats, saturated fats, cholesterol,
and fructose-sweetened beverages increases visceral fat and pro-
motes liver lipid accumulation, leading to steatohepatitis and fibrosis.
Reducing calorie intake from these foods and incorporating monoun-
saturated fatty acid (MUFA) supplements can offer preventive and
therapeutic benefits. Lower saturated fat intake alongside weight loss
improves MAFLD, as MAFLD patients have a lower polyunsaturated
fatty acid (PUFA) to saturated fatty acid (SFA) ratio than healthy indi-
viduals. [106] SFAs enhance fat storage and can worsen insulin
response in MAFLD. In contrast, MUFAs improve lipid profiles, reduc-
ing oxidized LDL, triglycerides, and improving the HDL to cholesterol
ratio [106].

Extra virgin olive oil (EVOO), rich in MUFAs and phenolic com-
pounds, is beneficial for cooking, promotes insulin sensitivity, and
decreases lipogenic gene expression. Increasing fiber, coffee, and
green tea intake may also protect against steatohepatitis. Long-term
adherence to these dietary changes is essential. [92]

13.3. Role of micronutrients

While oxidative stress is linked to fatty liver, the effectiveness
of antioxidants in humans remains inconclusive, aside from high-
dose vitamin E [107,108]. Vitamin D may provide anti-inflamma-
tory benefits and may be involved in MAFLD pathogenesis,
though evidence supporting its supplementation in improving
steatohepatitis-related conditions is lacking [109]. Future studies
are needed to determine the best dietary recommendations for
reversing steatohepatitis and liver fibrosis relative to the magni-
tude of weight loss.

13.4. Role of physical activity

There is strong evidence that engaging in regular physical activity
benefits heart health and provides various advantages for musculo-
skeletal function and mental well-being, independent of weight loss.
Exercise influences hepatic steatosis by modifying the movement of
free fatty acids (FFA) to and from the liver through alterations in sub-
strate metabolism in muscle, adipose tissue, and the liver [110]. This
process may be partially facilitated by enhancements in peripheral
insulin sensitivity and glucose uptake, which subsequently improve
hepatic metabolic response.

Individuals with MAFLD who aim to reduce hepatic steatosis
should strive to engage in at least 135 minutes of moderate-
intensity aerobic activity each week, with an ideal target of 150
to 240 minutes [111]. Currently, there is no definitive evidence
indicating that the exercise intensity significantly affects the
reduction of steatosis, provided the recommended volume is met.
This exercise guideline also aids in enhancing cardiorespiratory
fitness and is likely to have a positive impact on various cardio-
metabolic risk factors, including visceral adipose tissue (VAT).
Nonetheless, high-quality evidence specifically related to MAFLD
is still lacking.
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Recommendations

o Lifestyle interventions, including a healthy, balanced diet and regular physical
exercise, have been shown to improve liver histology and normalize liver
enzyme levels (A1).

* Weight reduction is advantageous and advised for people with MAFLD, irrespec-
tive of BMI. The objective weight reduction is 7—10% for overweight/obese indi-
viduals and 5% for nonobese people with MAFLD. (B1)

 Physical exercise alone is sufficient for MAFLD patients who do not have steato-
hepatitis or fibrosis. (B1)

o There are no specific recommendations for a particular dietary regimen; dietary
guidance should be personalized to each individual. Energy restriction, adher-
ence to a Mediterranean diet, frequent coffee intake, and the avoidance of proc-
essed foods and sugar are recommended. (B1)

* Both vigorous and moderate aerobic exercises, along with strength training, can
effectively decrease hepatic steatosis in MAFLD; however, resistance training
may be a more appropriate option for those with limited fitness abilities. Rec-
ommendations should be customised to individual patient preferences to
improve long-term compliance. (B2)

14. Pharmacological therapy

Currently, the only approved medication for MAFLD/MASH is
the thyroid hormone receptor B (THR-B) agonist resmetirom
(Rezdiffra™), approved in March 2024 for non-cirrhotic MASH
patients [112]. Fig. 2 depicts the recommendation for the initia-
tion and follow-up of treatment using resmetirom. Other agents,
including antidiabetic drugs, farnesoid X receptor (FXR) agonists,
peroxisome proliferator-activated receptors (PPAR) agonists, and
thyroid hormone receptor (THR) agonists, are in advanced clinical
development.

15. Evidence for current potential pharmacological therapy

PPARs, such as pioglitazone, have shown benefits in hepatic his-
tology for diabetic and prediabetic patients but have limited impact
on liver fibrosis. Its use is restricted due to side effects like weight
gain, fluid retention, increased bladder cancer risk, and heightened
susceptibility to bone loss and distal bone fractures in postmeno-
pausal women [108,113—-116].

Sodium-glucose co-transporter-2 inhibitors (SGLT2i), such as dapagli-
flozin, empagliflozin, ipragliflozin, and canagliflozin, are approved oral
antidiabetic therapies that may improve hepatic steatosis, though more
trials are needed to clarify their effects on liver histology [117—119].

Incretins and glucagon receptor agonists, including glucagon-like
peptide 1 receptor agonists (GLP-1 RAs) and glucose-dependent insu-
linotropic polypeptides (GIP) have also been approved for managing
T2DM and obesity. Semaglutide has shown potential benefits for
hepatic inflammation and fibrosis and is expected to be approved.
Dual agonists (GLP-1/GIP) like Tirzepatide have also shown promise
in reducing liver and visceral fat and have shown promising results
in a phase II clinical trial for treating MAFLD/MASH [120,121].

Evidence for metformin efficacy in MASH is inconclusive, with no
solid backing from randomized trials [122,123]. Vitamin E has shown
promising results in improving liver enzymes and histology in MASH
patients in some studies, but findings are inconsistent. Long-term use
may benefit patients with advanced fibrosis, although concerns about
prostate cancer risk warrant caution [15,81]. Statins have shown CVD
benefits but do not directly improve liver histology in MAFLD
patients. They may be considered for those with hyperlipidemia,
since a case-control study suggested statin use could reduce the risk
of hepatic fibrosis and decompensation. However, without significant
RCTs on histological endpoints, their effectiveness for MAFLD/MASH
remains unproven [124,125].

While Obeticholic acid (OCA), an FXR agonist, has shown effi-
cacy in clinical trials in reducing hepatic fibrosis, concerns about
adverse effects, particularly pruritus and changes in LDL and HDL
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levels, led to its discontinuation from trials and development for
MASH [126-128].

Recommendations

® Resmetirom is recommended for patients with MASH who have significant fibro-
sis, but its prescription must be supported by a thorough evaluation from a liver
specialist (B1).

o Metformin, statins, and sodium-glucose co-transporter 2 inhibitors (SGLT2i) are
not recommended for improving liver histology because there is insufficient evi-
dence regarding their effectiveness. Additionally, vitamin E is not advised due to
safety concerns associated with long-term use. However, metformin may reduce
the risk of HCC, and statins can decrease CVD morbidity and mortality, so they
should be considered for these specific indications (B2).

o GLP-1 receptor agonists (GLP-1RAs) are effective in addressing hepatic steatosis
and inflammation and should be considered for MAFLD patients who also have
diabetes (B2).

16. Bariatric and metabolic therapies (endoscopic approaches and
surgery) for MAFLD

Lifestyle modification and weight loss are the primary strategies
for managing MAFLD and MASH [129]. When lifestyle changes—such
as diet and exercise—fail to produce significant weight loss, bariatric
surgery becomes a viable alternative [129]. This surgical option has
shown promising results for MAFLD patients, leading to postopera-
tively histological improvements including decreasing hepatic steato-
sis and inflammation. It has also demonstrated control over T2DM
and a reduction in CVD events and cancer risk [130,131]. However,
the evidence regarding its impact on hepatic fibrosis has been less
consistent. Additionally, all-cause mortality was substantially
reduced among those who had bariatric surgery, with outcomes
remaining consistent over nearly seven years of follow-up [132].
However, some patients may experience worsening fibrosis after bar-
iatric surgery, and as such all patients must be monitored closely for
liver function tests after surgery, as there is a potential risk of pro-
gressive liver fibrosis in some individuals [133]. Additionally, liver
biopsy during bariatric surgery could be considered, as it may provide
additional benefits in determining liver histopathology. Those with
cirrhosis should be monitored monthly for signs of hepatic decom-
pensation which can develop following surgery [129].

A variety of endoscopic procedures have emerged as more acces-
sible methods for weight loss, typically offering lower costs and
fewer complications. These include intragastric balloons, endoscopic
sleeve gastroplasty, aspiration devices, transpyloric shuttles, Botox
injections, duodenal-jejunal bypass liners, duodenal mucosa resur-
facing, incision-less magnetic anastomosis systems, primary obesity
surgery endoluminal, and gastric banding [134]. While these treat-
ments may be appealing for patients with MAFLD, there is currently a
lack of studies providing histological evidence for superiority of a
particular method for MASH resolution and fibrosis improvement.

Recommendations

e Bariatric or metabolic surgery is a treatment option for patients with MAFLD if
the following two conditions are met:

1) The patient has morbid obesity, defined as a BMI greater than 40 kg/m? or a BMI
over 35 kg/m?, accompanied by metabolic comorbidities that have not been
effectively managed through lifestyle changes.

2) There is no evidence of clinically significant portal hypertension or decompen-
sated cirrhosis. (B1)

o The effectiveness and practicality of bariatric surgery in patients with MAFLD and
a BMI of 35 kg/m? or lower should be carefully assessed before it can be recom-
mended for routine clinical practice. (C2)

e Bariatric/metabolic surgery can improve the entire spectrum of MAFLD, facilitat-
ing the reduction and resolution of hepatic steatosis and steatohepatitis, as well
as the regression of fibrosis. (B1)

* When considering bariatric or metabolic surgery for cirrhotic patients, clinical
decisions should be individualized, taking into account the increased risk of
postoperative complications. (C1)
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Fig. 2. The recommended algorithm for initiating and following up on treatment with Resmetirom.

17. Monitoring progress and treatment response

Individuals with severe fibrosis necessitate the most vigilant mon-
itoring and care, as the intensity of their condition significantly
impacts both liver-related outcomes and mortality [135].

Individuals with no fibrosis or early-stage fibrosis can have
follow-ups every two to three years if there are no coexisting
metabolic risk factors. Patients with fibrosis or those presenting
uncontrolled metabolic risk factors should undergo annual moni-
toring. Those diagnosed with cirrhosis require surveillance every
six months, which should include screening for HCC. It is recom-
mended to utilize non-invasive scores (NFS, FIB-4) to monitor
liver fibrosis progression in clinical settings, ideally alongside

liver stiffness assessments, since there is no current optimal bio-
marker with high predictive capability for differentiating between
various disease stages, which enhances prediction accuracy and
reduces uncertainty.

Recommendations

« Individuals without significant fibrosis or extra metabolic risk factors can be
monitored every two to three years. (C2)

¢ Those with significant fibrosis or other metabolic risk factors should be moni-
tored annually, using a mix of non-invasive scores and/or liver stiffness evalua-
tions. (C2)

e Patients with cirrhosis need to be monitored every six months, which should
include assessments for HCC. (A2)
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18. HCC surveillance in MAFLD

There is no substantial evidence to screen for HCC in non-cir-
rhotic patients, as the risk factors and natural history of HCC in
MAFLD are still lacking [136]. Non-invasive tests (NITs) help iden-
tify patients without cirrhosis at the highest risk of HCC develop-
ment, as an FIB-4 score > 2.67 indicates advanced fibrosis (F3/F4)
and is linked to a higher risk of HCC in the absence of cirrhosis
[136].

Surveillance for MAFLD cirrhosis is organized by risk stratification.
Cirrhotic individuals are categorized into three groups: the high-risk
group requires surveillance, the low-risk group may not need it, and
the intermediate-risk group should be considered for surveillance.
Nonetheless, effective performance in risk stratification remains chal-
lenging. LSM above 15 kPa should be taken into account for surveil-
lance for HCC[15].

Although the sensitivity of abdominal ultrasound in MAFLD-
related cirrhosis is lower compared to other etiologies, ultra-
sound is still helpful for HCC surveillance due to its availability,
safety and cost-effectiveness [123]. MRI showed high sensitivity
(85.7%) and specificity (97.0%). However, due to its high cost
and limited availability, it is reserved for selected cases where
ultrasound is inadequate, and the estimated risk of HCC devel-
opment is high [137].

In combination with ultrasound, alpha-fetoprotein (AFP) is the
biomarker with sufficient evidence to increase the sensitivity for
detecting early HCC from 45% to 63% [138]. Six-month interval
surveillance had better HCC detection rates and prognosis than
12-month intervals, while no significant difference was noted
between 3-month intervals [139].

Recommendations

 Screening for HCC in patients with cirrhosis due to MAFLD is recommended
every six months, as this can improve overall survival rates. The preferred
screening method is abdominal ultrasonography, which can be combined with
alpha-fetoprotein (AFP) testing to enhance sensitivity. However, for non-cir-
rhotic patients, this screening practice is not recommended due to insufficient
evidence supporting its cost-effectiveness (A1).

o [f the quality of the ultrasound is lacking, CT or MRI may be required. (B2)

19. Liver Transplantation for MAFLD

MASH-related decompensated cirrhosis has recently surpassed
hepatitis C as an indication for liver transplantation (LT) due to the
sharp rise in the incidence and prevalence of MASH and metabolic
syndrome. Many differences distinguish liver transplantation (LT)
due to MAFLD from other causes of liver diseases [140]. Predictors of
LT in MAFLD patients include higher incidence of HCC, obesity and
increased age. The most common mortality causes in non-HCC
MAFLD patients include infections, and CVD and cerebrovascular
complications [140]. Nonetheless, there are no differences in the out-
come post-LT between MAFLD and other causes of liver diseases
despite the overall higher proportion of risk factors in individuals
with MAFLD [141]. The risk of CVD complications following LT is
higher [142]. Therefore, MAFLD patients need a specific approach to
evaluating and managing these complications. This strategy will
improve the outcome after LT [143]. ECG, echocardiography, and
stress thallium are used for routine evaluation of CVD status pre-liver
transplantation. In contrast, coronary angiography and coronary CT
angiography are used to evaluate patients with ischemic heart dis-
eases.

Compared to de novo MAFLD, recurrent MAFLD following trans-
plantation is more prevalent [144]. Fibrosis evaluation instruments
like MRE and transient elastography are among the non-invasive
techniques useful for determining the course of the illness post-LT
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[145]. Numerous components of metabolic syndrome are associated
with immunosuppressants. For example, post-OLT corticosteroid
medication has been shown to raise the risk of obesity, exacerbate
pre-existing T2DM, and increase the chance of developing new-onset
T2DM, hypertension, and hyperlipidemia. Consequently, early tapers
should reduce the use of corticosteroids [146]. The adverse effects of
calcineurin inhibitors (CNIs) are well-known and include insulin
resistance, hypertension, and hyperlipidemia.

Recommendations

e Liver transplantation is a viable option for patients with MAFLD who have been
carefully evaluated and selected, particularly those experiencing decompen-
sated liver disease or HCC (B1).

o Patients with MAFLD face a heightened risk of postoperative complications due
to pre-existing heart disease and metabolic comorbidities. Therefore, they
undergo a comprehensive evaluation before being placed on the transplant list.
Additionally, ongoing monitoring is essential after transplantation (B1).

20. Management of MAFLD-related HCC

As is the case with other liver diseases that lead to cirrhosis, the
optimal management of MAFLD-related HCC must involve a multidis-
ciplinary team, which includes hepatologists, oncologists, hepatobili-
ary surgeons, diagnostic and interventional radiologists, clinical
pathologists, and palliative care specialists. Treatment should be indi-
vidualized based on several factors, such as liver disease stage, tumor
size, number of lesions, presence of portal hypertension, the patient’s
performance status, and any lymph node or distant spread of the dis-
ease, as well as other comorbidities.

Since MAFLD is a multisystemic disease, it is crucial to consider
comorbidities when assessing patients with MAFLD-related HCC. Con-
trolling metabolic risk factors can significantly improve HCC manage-
ment outcomes in patients with MAFLD. Physical activity has been
shown to positively impact the survival of patients with HCC [147].
However, it is crucial to take body composition into account—specifi-
cally skeletal muscle mass and body fat—since sarcopenia, or the loss
of muscle mass, is a known predictor of outcomes for patients with
HCC. This consideration is particularly important when recommending
treatment options, especially concerning physical activity [148].

T2DM is also a risk factor for HCC. Research has demonstrated that
metformin significantly reduces the risk of hepatic decompensation
and HCC in individuals with NASH-related Child-Pugh A cirrhosis and
an HbAlc level greater than 7.0% [149] Additionally, metformin can
enhance survival after curative therapy in those with T2DM [150].
Therefore, combining metformin with lifestyle modifications may be
advisable for MAFLD-related HCC patients with T2DM. However,
before drawing firm conclusions and making strong recommenda-
tions, further rigorous, prospective randomized trials with appropri-
ate comparison groups and validated outcome measures are needed,
particularly including patients from our region.

Recommendations:

o Metformin along with lifestyle modifications may be advantageous for patients
with MAFLD-related HCC, especially those with T2DM. (B1)

e [t is advised to carefully consider sarcopenia as a prognostic indicator and to pro-
vide appropriate nutritional support and correct any deficiencies (C2)

21. Special MAFLD groups
21.1. Lean MAFLD

MAFLD has traditionally been associated with obesity and metabolic
syndrome. However, there is a significant subset of individuals with a
normal BMI, often referred to as “lean” or “non-obese,” who also
develop MAFLD [81]. Individuals with lean MAFLD typically exhibit
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fewer components of metabolic syndrome and have a more favourable
histological profile compared to those with obese MAFLD. Despite this,
they tend to experience worse long-term outcomes [151—153]. A recent
study suggests that differing telomere lengths, influenced by varying
metabolic adaptations, may help explain this paradox [154].

Currently, there are no specific recommendations for managing
MAFLD in lean individuals, and lifestyle modification remains the cor-
nerstone of treatment, similar to that for their obese counterparts.
Additionally, apart from overall caloric restriction, improving dietary
patterns has shown beneficial effects in reducing the risk of develop-
ing MAFLD, even among non-obese individuals [155].

Recommendations

o MAFLD in individuals with a lean body type is recognized as a unique clinical
condition that requires increased awareness and proactive management.

« Independent of their initial BMI, lifestyle changes and consistent physical activity
play a crucial role in managing lean MAFLD and its related metabolic
complications.

2.1.2. Pediatric MAFLD

The global rise in pediatric obesity incidence has coincided with a
surge in the diagnosis of pediatric MAFLD that ranges between 5-10%
globally [156]. The pathogenesis of pediatric MAFLD is multifactorial,
including genetic predisposition, insulin resistance, and gut micro-
biota. Children remain asymptomatic and may have elevated liver
enzymes, though normal levels do not exclude the diagnosis [12].

Management of pediatric MAFLD involves lifestyle modification,
dietary changes, and regular exercise [157]. Vitamin E is recom-
mended for investigation in non-diabetic children with biopsy-
proven MASH [81]. Long-term outcomes in pediatric MAFLD may be
associated with an increased risk of T2DM and CVD [158].

Recommendations

 Pediatric MAFLD poses a significant public health issue, indicating a worldwide
rise in obesity and metabolic syndrome.

¢ Timely detection and ongoing monitoring are essential to prevent long-term
complications.

o Further research is needed to gain deeper insights into the pathogenesis and to
develop effective treatments.

21.3. Ramadan fasting and MAFLD

21.3.1. MAFLD without cirrhosis

Lifestyle modifications, such as dietary changes, weight loss, and
exercise, are essential for managing MAFLD. Ramadan fasting may
improve metabolic parameters, with a systematic review of 397
MAFLD patients indicating benefits in weight loss, body composition,
cardiometabolic risk factors (lipid profiles, blood pressure), and gly-
cemic parameters. It may enhance liver function (ALP, AST, bilirubin)
and reduce inflammatory markers like CRP and IL-6 [159]. Addition-
ally, studies have shown improvements in steatosis and fibrosis indi-
ces [160]. However, caution is necessary at the time of breaking the
fast, as unhealthy meals high in sugar and fat can worsen MAFLD.

21.3.2. Ramadan fasting in cirrhotic patients

Cirrhotic patients are generally advised against fasting due to
potential health risks. Child-Pugh A compensated cirrhosis patients
may fast safely, while Child-Pugh B decompensated patients should
avoid fasting due to complications. End-stage Child-Pugh C patients,
especially those who are diabetic, should not fast due to severe risks
such as gastrointestinal bleeding and encephalopathy. Increased gas-
tric acid secretion and heavy meals post fasting also elevate the risk
of peptic ulcer and variceal bleeding [161]. It is recommended that
physicians perform upper EGD for cirrhotic patients considering fast-
ing to detect and manage potential issues [161].
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Recommendations:

e Fasting during Ramadan is highly recommended for patients with MAFLD who
do not have cirrhosis, due to various positive effects on metabolic parameters.

o At risk of cirrhotic patients, those classified as Child-Pugh A can fast safely. How-
ever, fasting is not advisable for Child-Pugh B patients and is prohibited for
Child-Pugh C patients.

o For any cirrhotic patients planning to fast, it is recommended to undergo screen-
ing upper endoscopy beforehand and to implement appropriate prophylactic
measures.

22. Defining preventive strategies for MAFLD

MAFLD is an increasing public health concern with a high inci-
dence and prevalence worldwide. Therefore, it is essential to estab-
lish preventive measures for MAFLD. These strategies should focus
on three main areas. First, there should be an effort to raise aware-
ness among healthcare providers and patients about the magnitude
of the issue related to MAFLD. Second, simple tests should be imple-
mented to screen and diagnose individuals who are at risk for the
condition. Third, patient education is critical for the prevention and
management of MAFLD. It is important to emphasize the significance
of lifestyle modifications that contribute to preventing and managing
MAFLD, as well as improving cardiometabolic health. These lifestyle
changes will remain fundamental, even with the emergence of new
treatments.

Future studies should also explore whether individualized
approaches are needed and determine the precise thresholds to
reverse steatohepatitis and liver fibrosis. General recommendations
for prevention include avoiding alcohol altogether, vaccination
against HBV, and managing cardiovascular disease risk factors such
as hypertension and hyperlipidemia.

23. Climate change and MAFLD

Climate change, marked by rising temperatures and increasing
pollutants, negatively impacts the environment, leading to reduced
biodiversity, poor access to clean water and nutrition, and threats to
infrastructure essential for human survival. Its effects can contribute
to liver disorders, notably MAFLD, exacerbated by food insecurity
and obesity [162].

Global warming threatens agriculture and infrastructure, height-
ening food insecurity, which in turn leads to obesity—a contributing
factor to MAFLD. High temperatures may also promote sedentary life-
styles, worsening obesity and associated health issues, while increas-
ing greenhouse gas emissions linked to healthcare use and food
production. The prevalence of cyanobacteria in water due to climate
change introduces hepatotoxic compounds that may accelerate
MAFLD [163].

Addressing the root causes of these interrelated issues is crucial
for preserving liver health and the environment. Promoting plant-
based diets can reduce greenhouse gas emissions significantly, and
encouraging exercise can diminish obesity rates. Shifting mindsets to
view obesity and MAFLD as social issues rather than individual fail-
ures can lead to stronger public policies. The healthcare sector must
acknowledge its role in climate change and adopt sustainable practi-
ces, focusing on prevention, patient empowerment, and reducing
unnecessary emissions through improved service delivery [163].

Recommendations

* Hepatologists ought to emphasize the connection between liver disease and cli-
mate change within medical education. (C3)

* Hepatology organizations should promote lifestyle modifications that lower liver
disease risks and environmental effects, reduce unnecessary healthcare visits,
and incorporate these concepts into training programs. (C3)

(continued)
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* They need to support government initiatives such as prohibiting junk food
advertisements, subsidizing healthy options, and providing access to exercise.
Furthermore, they should disseminate sustainable hepatology practices through
virtual and small in-person events to enhance education and morale. (C3)

24. Conclusions

The prevalence of MAFLD is swiftly rising in Africa and the Middle
East, and is becoming a major cause of chronic liver disease, HCC, and
liver transplantation. Moreover, it is closely linked to the risk of
developing multiple extrahepatic complications including T2DM,
CVD, CKD, and various types of extrahepatic malignancies. In this
region, dual etiology, especially in conjunction with viral hepatitis, is
common and poses significant challenges.

The AMAGE guideline document for MAFLD aims to provide clear
and practical guidance for assessing and managing both general and
specific populations affected by MAFLD. Fibrosis is the primary risk
factor for all hepatic and extrahepatic consequences of MAFLD, and a
variety of non-invasive fibrosis assessment methods are becoming
increasingly available and widely used. A thorough, interdisciplinary,
and patient-centered approach is essential to provide the best treat-
ment for MAFLD patients. This model should focus on patient-
reported outcomes and address the entire spectrum of the disease,
which includes not only the resolution of liver damage and hepatic
steatosis but also the improvement of the associated systemic meta-
bolic environment and the management of comorbidities that elevate
the risk of cardiovascular disease (CVD) and other extrahepatic com-
plications. Although a range of therapeutic options is expected to
become available in the coming years, lifestyle changes, including
dietary improvements and structured physical exercise, remain the
cornerstone of effective management. Bariatric (metabolic) surgery
could be necessary in refractory cases. Patients with MAFLD who
have developed cirrhosis should be monitored for HCC and varices.
Numerous information gaps around MAFLD have been found, and a
concerted effort across diverse stakeholders to obtain further data is
critical to fully implement these suggestions and to tackle this devel-
oping issue.
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