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ABSTRACT

The new European clinical practice guidelines from
three scientific societies (European Association for

the Study of the Liver, European Association for the
Study of Diabetes and European Association for the
Study of Obesity) on the management of metabolic
dysfunction-associated steatotic liver disease (MASLD)
provide detailed recommendations on diagnosis, risk
stratification, monitoring strategies, treatment and
prevention. Lifestyle interventions (eg, weight reduction,
Mediterranean diet, exercise, alcohol abstinence) and
the treatment of cardiometabolic risk factors continue
to be the mainstay of treatment and prevention of the
disease. Incretin mimetics that are approved to treat
obesity and/or type 2 diabetes such as semaglutide and
tirzepatide have benefits for ameliorating metabolic
dysfunction-associated steatohepatitis (MASH).

Novel developments include adapted strategies for
screening (case finding) using non-invasive tests (NITs)
with a focus on detecting fibrosis or cirrhosis, risk-
adjusted monitoring of MASLD by NITs as well as the
recommendation to use, if locally approved, the thyroid
hormone receptor B-agonist resmetirom in patients with
non-cirrhotic MASH fibrosis (>F2 stage).

INTRODUCTION

Metabolic  dysfunction-associated  steatotic
liver disease (MASLD), formerly known as
‘non-alcoholic fatty liver disease’ (NAFLD) or
‘metabolic  dysfunction-associated fatty liver
disease’ (MAFLD), is now the leading cause
of chronic liver disease across the globe and
is associated with high cardiometabolic and
hepatic morbidity and mortality. The updated
European guidelines on the management of
MASLD, jointly published by the European
Association for the Study of the Liver (EASL),
European Association for the Study of Diabetes
(EASD) and European Association for the
Study of Obesity (EASO), synthetise the devel-
opments of recent years and provide compre-
hensive recommendations on the diagnosis,
treatment and monitoring of MASLD.'

NEW DISEASE DEFINITION AND RISK FACTORS
A new disease definition was introduced in
2023, with the terms MASLD and MASH

(metabolic dysfunction-associated steatohep-
atitis) replacing the terms NAFLD and NASH
(non-alcoholic fatty liver disease and steato-
hepatitis, respectively).” MASLD and MASH
are now included under the umbrella term
‘steatotic liver disease’ (SLD) alongside alcohol-
associated liver diseases (ALD), other causes
of fatty liver and cryptogenic SLD (figure 1).
MASLD is now positively defined by evidence
of liver steatosis, for example, by imaging, and
the presence of at least one cardiometabolic
risk factor (see table 1), while MASH is refer-
ring to the progressive form of the disease that
is characterised by the presence of ballooning
and inflammation in histology. Importantly,
retrospective analyses of existing cohort studies
suggest a high degree of overlap between the
NAFLD and MASLD populations.” Therefore,
the guidelines continue to build on evidence
generated under the NAFLD definition.

The pathophysiology of MASLD is tightly
linked to overnutrition, obesity and insulin
resistance, which result in increased fat deposi-
tion in hepatocytes and subsequent inflamma-
tion caused by oxidative stress and lipotoxicity.*
Consequently, the presence of cardiometabolic
risk factors (table 1), foremost the presence of
type 2 diabetes (T2D) and obesity, poses the
greatest risk increase for the development and
progression of MASLD.” Additional risk factors
for a progressive disease include genetic risk
loci (eg, PNPLA3 p.1148M, TM6SF2 p.E167K),
age>50 years, male sex, postmenopausal status
or presence of polycystic ovary syndrome in
women, obstructive sleep apnoea or the pres-
ence of multiple cardiometabolic risk factors.”

MASLD WITH MODERATE ALCOHOL
CONSUMPTION (METALD)

Alcohol consumption has been identified as an
important modifier of disease progression in
MASLD. While potential beneficial liver effects
of low alcohol consumption had been discussed
in the past, current evidence strongly suggests a
synergistic hepatotoxic effect of alcohol in the
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Classification of SLDs (reproduced with modifications from Tacke et al' under the CC BY-NC license (https://

creativecommons.org/licenses/by-nc/4.0/)). MetALD, MASLD with moderate (increased) alcohol consumption.

presence of cardiometabolic risk factors and that any amount
of alcohol intake is harmful in the presence of MASLD.’

In order to account for the impact of alcohol consump-
tion in the context of SLD and the commonly observed
mixed aetiologies in clinical practice, the term MASLD with
moderate alcohol consumption (MetALD) (ie, %: 20-50g/
day, &: 30-60g/day) has been incorporated into the new
classification of SLD.* ® Importantly, MetALD represents

a distinct entity of SLD, and existing evidence and recom-
mendations for MASLD cannot be simply extended to the
MetALD population. Individuals with MetALD tend to be
younger, are predominantly male and have higher preva-
lence of arterial hypertension and hypertriglyceridemia but
lower prevalence of T2D.? " Meta-analysis of existing cohort
studies suggests that MetALD is associated with higher risk
of cardiovascular disease and incidence of cardiovascular

Table 1
license (https://creativecommons.org/licenses/by-nc/4.0/))

Cardiometabolic risk factors defining MASLD (reproduced and modified from Tacke et al' under the CC BY-NC

Metabolic risk factor Adult criteria

Paediatric criteria

Overweight or obesity

Waist circumference:

>94cm in men and >80cm in women (Europeans)

BMI >25kg/m? (=23 kg/m? in people of Asian ethnicity)

BMI >85th percentile for age/sex (BMI z score >+1) (or
ethnicity adjusted equivalent)

Waist circumference
>95th percentile (or ethnicity adjusted equivalent)

>90cm in men and >80cm in women (South Asians and
Chinese)
>85cm in men and >90cm in women (Japanese)

Prediabetes: HbA1c 39-47 mmol/mol (5.7-6.4%) or fasting
plasma glucose 5.6-6.9 mmol/L (100-125mg/dL) or 2 hour
plasma glucose during OGTT 7.8-11 mmol/L (140-199 mg/dL)
OR

Type 2 diabetes: HbA1c >48 mmol/mol (>6.5%) or fasting
plasma glucose >7.0mmol/L (>126 mg/dL) or 2 hour plasma
glucose during OGTT >11.1 mmol/L (>200 mg/dL) OR
Treatment for type 2 diabetes

Dysglycaemia or type 2 Same as adult criteria

diabetes

Plasma triglycerides age <10years, >1.15mmol/L or age
>10years, >1.70mmol/L OR lipid-lowering treatment

Plasma triglycerides >1.7 mmol/L or lipid-lowering treatment

HDL cholesterol Plasma HDL cholesterol <1.0mmol/L or lipid-lowering

treatment

BP age <13years, BP >95th percentile or >130/80 mmHg
(whichever is lower) OR age >13years or 130/85 mmHg
OR specific antihypertensive drug treatment

<1.0mmol/L in men and <1.3mmol/L in women or lipid-lowering
treatment

BP >130/85 mmHg or treatment for hypertension

BMI, body mass index; BP, blood pressure; HbA1c, glycated haemoglobin; HDL, high-density lipoprotein; MASLD, metabolic dysfunction-associated steatotic liver
disease; OGTT, oral glucose tolerance test.
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and cancerrelated mortality."' Notably, alcohol use might
be a significant contributor to the mortality observed in
individuals with SLD. In a population-based cohort study,
the presence of MetALD but not MASLD without alcohol
consumption was associated with excess mortality in indi-
viduals with cardiometabolic risk factors,' and people with
MetALD have a higher risk of developing liver-related events
and mortality compared with MASLD.® ¥ Furthermore,
the validity of non-invasive tests (NIT5) (discussed in more
detail below) for the detection of liver fibrosis in people
with MetALD is currently under investigation. Recent cross-
sectional data from Korea indicate that the fibrosis-4 (FIB-4)
index is performing well as an initial screening tool with
similar performance metrics for MASLD and MetALD," but
more research is needed to evaluate the validity of existing
clinical care pathways, including the application of transient
elastography, for risk stratification in MetALD.

Importantly, there is a grey area in the diagnosis
of MASLD, MetALD and ALD, which can largely be
attributed to the difficulties in reliably assessing alcohol
use. Alcohol use is generally under-reported in clinical
practice and clinical trial settings.'* Consequently, there
is a great risk of misclassifying SLD. A recent registry-
based cohort study found that up to 17% of individuals
diagnosed with MASLD (ie, without significant alcohol
use) were diagnosed with ALD or alcohol use disorder

before or after their MASLD diagnosis.'” Therefore,
the EASL-EASD-EASO MASLD guidelines recommend
documenting past and present alcohol intake in all indi-
viduals with SLD, using validated instruments of specific
biomarkers when available, and discouraging alcohol use
in individuals with SLD."

SCREENING AND MONITORING

Mostly owing to the high prevalence of low-risk MASLD
and cost-effectiveness concerns, screening for SLD in
the general population is not recommended. However,
screening for the presence of MASLD with significant
fibrosis should be performed in the following constel-
lations of high-risk MASLD: presence of (1) T2D, (2)
abdominal obesity and 21 additional cardiometabolic
risk factor or (3) repeatedly abnormal liver enzymes. The
guideline recommends a multistage procedure using
NITs to assess the risk of MASLD with advanced fibrosis
(figure 2). In the case of an intermediate risk (ie, FIB-4:
1.3-2.67), the guidelines propose two alternative strate-
gies. The first strategy (option A), which is in line with
other international guidelines on MASLD, is to proceed
to further risk stratification with a second-line test such
as transient elastography. The second strategy (option B)
is intended for situations where second-line testing is not

Type 2 diabetes mellitus

or

Obesity + = 1 cardiometabolic risk factor(s)
or

Persistently elevated liver enzymes

Re-evaluate every 1-3 years FIB-4 <1.3

Intensified treatment of
comorbidities**

Re-evaluate
after 1 year

FIB-4 2 1.3

VCTE
or alternative test***

Hepatology

« extended diagnostic and therapeutic
management for liver-related outcomes

« multidisciplinary, intensified
management of comorbidities

Figure 2 Algorithm for non-invasive risk stratification of individuals with suspected MASLD (reproduced with modifications
from Tacke et al' under the CC BY-NC license (https://creativecommons.org/licenses/by-nc/4.0/)). *FIB-4 cut-offs are valid for
age<65 years (for >65 years, the lower FIB-4 cut-off is 2.0). “*For example, lifestyle interventions, treatment of comorbidities
(eg, glucagon-like protein-1 receptor antagonist) and bariatric surgery. ***Alternative test, for example, magnetic resonance
elastography (MRE), shear wave elastography (SWE) or enhanced liver fibrosis (ELF) test, with their respective cut-offs. ®
and are options, depending on the disease course, clinical context and local resources. FIB-4, fibrosis-4 index; MASLD,
metabolic dysfunction-associated steatotic liver disease; VCTE, vibration-controlled transient elastography.
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easily available and where people with suspected MASLD
did notyet receive adequate treatment of their cardiomet-
abolic comorbidities. In such circumstances, people with
suspected MASLD may undergo an intensified treatment
of cardiometabolic comorbidities and be re-tested with
FIB-4 after 1 year to evaluate potential improvements in
liver disease. If FIB-4 does not improve below the low-risk
cut-off, risk stratification should proceed according to the
first strategy.

Non-invasive methods for the assessment of liver fibrosis
are increasingly moving into the focus of risk stratification
and monitoring of MASLD.'® A variety of tools are avail-
able, which can be divided into serum-based biomarkers
and scores (suitable for ruling out advanced liver fibrosis)
and imaging-based measurements of liver stiffness (more
suitable for predicting advanced liver fibrosis).'® In addi-
tion, these tests are becoming increasingly important for
assessing fibrosis progression, as well as the prognostic
assessment of overall survival and the risk of liver-related
events.'” ' NITs may also be useful in monitoring the
response to treatment, but more data are needed before
a firm recommendation can be made. While liver biopsy
may still be required in select cases to rule out concomi-
tant liver disease, non-invasive methods can often replace
liver biopsy for staging of fibrosis.

The development of hepatocellular carcinoma (HCC)
is an important and frequent complication of MASH. In
accordance with current HCC guidelines, screening by
means of biannual ultrasound examinations, possibly
in combination with assessment of the tumour marker
alpha-fetoprotein, is recommended for individuals
with MASLD-associated liver cirrhosis."” MASLD with
advanced fibrosis (stage F3) may warrant inclusion in an
HCC screening programme if there is an increased risk
of HCC, for example, in the presence of T2D and obesity,
advanced age, alcohol or smoking.

Due to the increased risk for the occurrence of
cardiometabolic risk factors and corresponding comor-
bidities,”*** people with MASLD should be examined
for the presence of T2D, dyslipidaemia, hypertension
and chronic kidney disease at the time of diagnosis and
at regular intervals thereafter and treated accordingly.
Patients with MASLD are also encouraged to partici-
pate in respective cancer screening and early detection
programmes due to the increased risk of extrahepatic

cancers.23

PREVENTION

A Mediterranean diet, avoidance of highly processed and
sugar-sweetened foods and drinks and an active lifestyle
are associated with a lower incidence of MASLD and
HCC.**® Policy measures such as restricting advertising
of unhealthy foods, subsidising healthy foods, promoting
food reformulation by industry and improving food and
health literacy in the population through labelling of
nutritional content could be a way to reduce the preva-
lence of obesity, T2D and MASLD in the population.*®

NON-PHARMACOLOGICAL MANAGEMENT
Obesity and insulin resistance are the most prominent risk
factors for the development and progression of MASLD.
Consequently, weight reduction through dietary inter-
ventions and increased physical activity remains the main-
stay of treatment for MASLD. Weight reduction can lead
to improvement in transaminases, as well as reductions
in liver fat, inflammatory activity and fibrosis.** The
European guidelines recommend aiming for a weight
reduction of at least 5% of the initial weight to reduce
liver fat, 5-10% to reduce inflammatory activity and more
than 10% to reduce liver fibrosis in individuals with over-
weight.”® The non-pharmacological measures for weight
reduction are listed in detail in figure 3. Normal-weight
individuals with MASLD also present with metabolic alter-
ations, including insulin resistance and visceral obesity.
A weight reduction of 3-5% in individuals with normal
weight can lead to remission of MASLD and therefore is
recommended.” In these cases, the same principles of
lifestyle interventions as for individuals with obesity apply.
The basis of lifestyle interventions is calorie restric-
tion with a high-quality diet, which can be modelled on
the Mediterranean diet. The Mediterranean diet has a
high proportion of olive oil, vegetables, fruit, nuts and
seeds, wholemeal products, fish and seafood. Highly
processed foods (ie, no/little highly processed foods),
(sugar-)sweetened drinks, alcohol and nicotine should
be avoided. Physical activity can support weight reduction
and has potential positive effects on liver disease regard-
less of body weight loss.”> More than 150min/week of
moderate activity or 75min/week of intensive activity
appear to be optimal,' although the benefits of specific
forms of exercise have not been studied in detail. Partici-
pation in structured weight loss and lifestyle intervention
programmes appears to be particularly useful for patients
with advanced liver disease. Ideally, lifestyle interventions
should be managed by a multidisciplinary team, evalu-
ated regularly and be cost-effective and affordable.

PHARMACOLOGICAL THERAPY

The high frequency of comorbid conditions in the spec-
trum of cardiometabolic risk factors often necessitates
pharmacological interventions, for example, to treat
diabetes and dyslipidaemia. Accumulating evidence
suggests thatadjustments of such pharmacological therapy
can have positive effects on the progression of MASLD
and consequently are an essential component in disease
management. Depending on the stage of the disease and
the presence of coexisting cardiometabolic disease condi-
tions, glucagon-like peptide-1 (GLP1) receptor agonists
and co-agonists, sodium glucose transporter 2 inhibitors
(SGLT?2i), metformin and statins should be prioritised for
their respective indications. These drug classes are associ-
ated with reduced cardiovascular morbidity and mortality
and can positively influence the disease activity of MASH
and potentially reduce the risk of developing HCC.
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Figure 3 Recommendations for lifestyle interventions in individuals with MASLD (reproduced with modifications from Tacke et
al' under the CC BY-NC license (https://creativecommons.org/licenses/by-nc/4.0/)). MASH, metabolic dysfunction-associated
steatohepatitis; MASLD, metabolic dysfunction-associated steatotic liver disease.

Incretin mimetics are used for pharmacological weight
reduction and for the treatment of T2D. Depending on
the specific compound, they lead to a weight reduction of
approximately 10-20% (over 1 year), are typically injected
subcutaneously once a week and mainly have gastrointes-
tinal side effects (nausea, vomiting, diarrhoea, constipa-
tion). They are the only drug class already approved (for
obesity and T2D) outside of the USA with existing posi-
tive histological endpoint data on MASH. The two GLP1
receptor agonists liraglutide and semaglutide showed
positive effects on the resolution of MASH in phase II
studies,” ** and phase IIT data on MASH resolution and
improvement in the degree of fibrosis compared with
placebo after 72 weeks of treatment are available for sema-
glutide.” Positive data on MASH resolution and fibrosis
reduction from phase II studies are also available for the
GLP1 receptor co-agonists tirzepatide and survodutide.”*’

No histological outcome data are currently available
for the use of SGLT2i, metformin or statins in people
with MASLD. Still, positive effects on transaminases, liver
fat and risk of hepatic decompensation or HCC argue
for their use for their respective indications in MASLD:
SGLT2i are used to treat T2D, heart failure and chronic
kidney disease and some SGLT2i are effective in reducing
liver fat and serum transaminases (eg, empagliflozin®);
the use of metformin for the treatment of T2D is asso-
ciated with higher transplantfree survival, fewer hepatic
decompensations and a lower risk of HCC in patients with
advanced, compensated MASH® 4O; the use of statins for
lipid lowering in compensated liver cirrhosis is associated
with a lower rate of HCC“; and statin use is also associ-
ated with a lower risk of developing MASLD, MASH and
liver fibrosis in population-based studies.**

Based on the positive results of the phase III MAESTRO-
NASH study,” the Food and Drug Administration (FDA)
has granted accelerated approval for the thyroid hormone
receptor B-agonist resmetirom for the treatment of non-
cirrhotic MASH with significant fibrosis (=F2) in the USA.
Subject to local approval and the specific label, resme-
tirom should therefore be considered for the treatment
of individuals with non-cirrhotic MASH and significant
fibrosis. Both liver biopsy and NITs can be considered for
the selection of suitable patients." Taken together with
the promising data on other drug classes, such as incretin
mimetics and co-agonists, we can expect an increasingly
dynamic therapeutic landscape in the near future.

SURGICAL AND ENDOSCOPIC THERAPY

Bariatric/metabolic surgery is an additional treatment
option for severe obesity and is currently the most effec-
tive treatment to achieve permanent (>2 years) weight
reduction. In a randomised, controlled trial, gastric sleeve
surgery or Roux-Y bypass led to a resolution of steatohep-
atitis without worsening fibrosis in 70% of participants
after 1 year and to an improvement in fibrosis in a smaller
proportion.** Furthermore, bariatric surgery can reduce
the incidence of cardiovascular events in non-cirrhotic,
fibrotic MASH.* Consequently, the current guidelines
recommend considering bariatric surgery in adults with
non-cirrhotic MASLD and an approved indication for
bariatric surgery. In compensated cirrhosis, bariatric
surgery should only be performed in experienced centres
after a thorough risk-benefit assessment and by an expe-
rienced multidisciplinary team. Evidence is still lacking

Horn P, Tacke F. eGastroenterology 2025;3:6100196. doi:10.1136/egastro-2025-100196
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to recommend endoscopic-bariatric procedures for the
treatment of MASH.

MANAGEMENT OF END-STAGE MASLD AND MASH

Patients with MASH cirrhosis are at high risk of developing
liverrelated events. If decompensated liver cirrhosis or
HCC is present, the indication for liver transplantation
should always be considered.

The management of liver cirrhosis due to MASH does
not fundamentally differ from other aetiologies. Still, the
significantly increased cardiometabolic risk should always
be integrated into disease management and risk assess-
ment. Particularly in the context of liver transplantation,
cardiometabolic risk factors should be carefully assessed
and treated accordingly to improve outcomes after liver
transplantation.

Individuals with cirrhosis and obesity may benefit from
moderate weight reduction as this has been shown to
reduce portal pressure and may prevent hepatic decom-
pensation.*® * However, since liver cirrhosis is associated
with an increased risk of malnutrition and sarcopenia,
weight reduction should be carried out with caution and
be adapted to the severity of liver disease, nutritional status
and the presence of sarcopenia. Continuous moderate
weight reduction with a moderately hypocaloric diet with
adequate protein intake (>1.5g/kg ideal body weight per
day) and sufficient physical activity can help to maintain
muscle mass.*®

The presence of clinically significant portal hyperten-
sion (CSPH) is an important risk factor for hepatic decom-
pensation including variceal bleeding. The BAVENO VII
guidelines recommend the use of NITs where the combi-
nation of a liver stiffness measurement (LSM) <15kPa
and a platelet count>150x10? may exclude CSPH and
an LSM>25kPa can be used to rule in CSPH.* However,
readings of liver stiffness are confounded in obesity with a
body mass index >30kg/m? and can lead to false positive
diagnoses of CSPH.” The ANTICIPATE-NASH model
has been specifically developed for this situation and can
provide guidance for estimating the risk of CSPH in indi-
viduals with obesity.”!

CONCLUSION AND OUTLOOK

The extensive scientific efforts of recent decades to gain a
better understanding of MASLD have led to a more solid
evidence base and more detailed clinical recommenda-
tions that give us more certainty in managing MASLD.
This applies both to the early detection and risk assessment
of the disease (often without the need for liver biopsy),
as well as treatment and monitoring. The optimal treat-
ment of this complex disease requires interdisciplinary
and interprofessional co-operation. In particular, the
first specific drug authorisation gives us hope that we will
have a broad spectrum of specific therapeutic measures
at our disposal in the coming years. Nevertheless, further
efforts should be made to establish effective prevention

programmes and achieve a structural improvement in
the care of this complex and diverse group of affected
individuals.

Contributors PH and FT have written and revised the manuscript. FT is the
guarantor of this work and accepts full responsibility for its integrity.

Funding PH’s work was supported by a Digital Clinician Scientist fellowship from
the Berlin Institute of Health. Work in the lab of FT has been funded by the German
Research Foundation (DFG Ta434/8-1 and CRC1382, Project-ID 403224013).

Competing interests PH has received research funding from Novo Nordisk and
MSD (funding to the institution). He has received speaking fees from Orphalan

and travel support from Ipsen and Falk. FT’s lab has received research funding
from Gilead, Agomab, AstraZeneca and MSD (funding to the institution). He has
received honoraria for consulting or lectures from AstraZeneca, Gilead, AbbVie,
BMS, Boehringer, Ipsen, Madrigal, Falk, Inventiva, MSD, GSK, Orphalan, Pfizer, Novo
Nordisk, Sanofi and Novartis. FT is an Associate Editor of eGastroenterology.

Patient and public involvement Patients and/or the public were not involved in
the design, or conduct, or reporting, or dissemination plans of this research.

Patient consent for publication Not applicable.
Ethics approval Not applicable.
Provenance and peer review Not commissioned; externally peer reviewed.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the use
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

ORCID iD
Paul Horn http://orcid.org/0000-0002-8755-7703

REFERENCES

1 European Association for the Study of the Liver (EASL), European
Association for the Study of Diabetes (EASD), European Association
for the Study of Obesity (EASO). EASL-EASD-EASO Clinical Practice
Guidelines on the management of metabolic dysfunction-associated
steatotic liver disease (MASLD). J Hepatol 2024;81:492-542.

2 Rinella ME, Lazarus JV, Ratziu V, et al. A multisociety Delphi
consensus statement on new fatty liver disease nomenclature. J
Hepatol 2023;79:1542-56.

3 Younossi ZM, Paik JM, Stepanova M, et al. Clinical profiles and
mortality rates are similar for metabolic dysfunction-associated
steatotic liver disease and non-alcoholic fatty liver disease. J Hepatol
2024;80:694-701.

4 Peiseler M, Schwabe R, Hampe J, et al. Immune mechanisms linking
metabolic injury to inflammation and fibrosis in fatty liver disease
- novel insights into cellular communication circuits. J Hepatol
2022;77:1136-60.

5 Golabi P, Paik JM, Kumar A, et al. Nonalcoholic fatty liver disease
(NAFLD) and associated mortality in individuals with type 2 diabetes,
pre-diabetes, metabolically unhealthy, and metabolically healthy
individuals in the United States. Metabolism 2023;146:155642.

6 Yang JD, Abdelmalek MF, Pang H, et al. Gender and menopause
impact severity of fibrosis among patients with nonalcoholic
steatohepatitis. Hepatology 2014;59:1406-14.

7 Jarvis H, O’Keefe H, Craig D, et al. Does moderate alcohol
consumption accelerate the progression of liver disease in
NAFLD? A systematic review and narrative synthesis. BMJ Open
2022;12:e049767.

8 lIsraelsen M, Torp N, Johansen S, et al. Validation of the new
nomenclature of steatotic liver disease in patients with a history of
excessive alcohol intake: an analysis of data from a prospective
cohort study. Lancet Gastroenterol Hepatol 2024;9:218-28.

9 Sripongpun P, Kaewdech A, Udompap P, et al. Characteristics and
long-term mortality of individuals with MASLD, MetALD, and ALD,
and the utility of SAFE score. JHEP Rep 2024;6:101127.

10 Yoon EL, Park H, Hong HP, et al. Distinct characteristics of MetALD
(metabolic dysfunction-associated steatotic liver disease with
greater alcohol consumption) in the general population. Hepatol Res
2025;55:410-21.

6

Horn P, Tacke F. eGastroenterology 2025;3:6100196. doi:10.1136/egastro-2025-100196


http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0002-8755-7703
http://dx.doi.org/10.1016/j.jhep.2024.04.031
http://dx.doi.org/10.1016/j.jhep.2023.06.003
http://dx.doi.org/10.1016/j.jhep.2023.06.003
http://dx.doi.org/10.1016/j.jhep.2024.01.014
http://dx.doi.org/10.1016/j.jhep.2022.06.012
http://dx.doi.org/10.1016/j.metabol.2023.155642
http://dx.doi.org/10.1002/hep.26761
http://dx.doi.org/10.1136/bmjopen-2021-049767
http://dx.doi.org/10.1016/S2468-1253(23)00443-0
http://dx.doi.org/10.1016/j.jhepr.2024.101127
http://dx.doi.org/10.1111/hepr.14133

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

Ciardullo S, Mantovani A, Morieri ML, et al. Impact of MASLD

and MetALD on clinical outcomes: A meta-analysis of preliminary
evidence. Liver Int 2024;44:1762-7.

Kwak M, Kim H-S, Jiang ZG, et al. MASLD/MetALD and mortality in
individuals with any cardio-metabolic risk factor: A population-based
study with 26.7 years of follow-up. Hepatology 2025;81:228-37.

Oh JH, Ahn SB, Cho S, et al. Diagnostic performance of non-invasive
tests in patients with MetALD in a health check-up cohort. J Hepatol
2024;81:772-80.

Krag A, Torp N, Younossi ZM, et al. Reporting discrepancy of alcohol
intake affecting estimated prevalence of MetALD and ALD. Lancet
Gastroenterol Hepatol 2025;10:282-4.

Nasr P, Wester A, Ekstedt M, et al. Misclassified Alcohol-related Liver
Disease is Common in Presumed Metabolic Dysfunction-associated
Steatotic Liver Disease and Highly Increases Risk for Future
Cirrhosis. Clin Gastroenterol Hepatol 2024;22:1048-57.

European Association for the Study of the Liver. EASL Clinical
Practice Guidelines on non-invasive tests for evaluation of

liver disease severity and prognosis — 2021 update. J Hepatol
2021;75:659-89.

Siddiqui MS, Yamada G, Vuppalanchi R, et al. Diagnostic Accuracy
of Noninvasive Fibrosis Models to Detect Change in Fibrosis Stage.
Clin Gastroenterol Hepatol 2019;17:1877-85.

Mozes FE, Lee JA, Vali Y, et al. Performance of non-invasive tests
and histology for the prediction of clinical outcomes in patients with
non-alcoholic fatty liver disease: an individual participant data meta-
analysis. Lancet Gastroenterol Hepatol 2023;8:704-13.

European Association for the Study of the Liver. Electronic Address
EEE, European Association for the Study of The L (2025) EASL
Clinical Practice Guidelines on the management of hepatocellular
carcinoma. J Hepatol 2025;82:315-74.

Mantovani A, Petracca G, Beatrice G, et al. Non-alcoholic fatty liver
disease and risk of incident diabetes mellitus: an updated meta-
analysis of 501 022 adult individuals. Gut 2021;70:962-9.

Mantovani A, Petracca G, Beatrice G, et al. Non-alcoholic fatty liver
disease and risk of incident chronic kidney disease: an updated
meta-analysis. Gut 2022;71:156-62.

Mantovani A, Csermely A, Petracca G, et al. Non-alcoholic fatty liver
disease and risk of fatal and non-fatal cardiovascular events: an
updated systematic review and meta-analysis. Lancet Gastroenterol
Hepatol 2021;6:903-13.

Mantovani A, Petracca G, Beatrice G, et al. Non-alcoholic fatty liver
disease and increased risk of incident extrahepatic cancers: a meta-
analysis of observational cohort studies. Gut 2022;71:778-88.
Zhang S, Gan S, Zhang Q, et al. Ultra-processed food consumption
and the risk of non-alcoholic fatty liver disease in the Tianjin Chronic
Low-grade Systemic Inflammation and Health Cohort Study. Int J
Epidemiol 2022;51:237-49.

Ma J, Hennein R, Liu C, et al. Improved Diet Quality Associates With
Reduction in Liver Fat, Particularly in Individuals With High Genetic
Risk Scores for Nonalcoholic Fatty Liver Disease. Gastroenterology
2018;155:107-17.

Karlsen TH, Sheron N, Zelber-Sagi S, et al. The EASL-Lancet

Liver Commission: protecting the next generation of Europeans
against liver disease complications and premature mortality. Lancet
2022;399:61-116.

Fernandez T, Vifiuela M, Vidal C, et al. Lifestyle changes in patients
with non-alcoholic fatty liver disease: A systematic review and meta-
analysis. PLoS One 2022;17:e0263931.

Koutoukidis DA, Koshiaris C, Henry JA, et al. The effect of the
magnitude of weight loss on non-alcoholic fatty liver disease: A
systematic review and meta-analysis. Metabolism 2021;115:154455.
Haigh L, Kirk C, El Gendy K, et al. The effectiveness and acceptability
of Mediterranean diet and calorie restriction in non-alcoholic fatty
liver disease (NAFLD): A systematic review and meta-analysis. Clin
Nutr 2022;41:1913-31.

Vilar-Gomez E, Martinez-Perez Y, Calzadilla-Bertot L, et al. Weight
Loss Through Lifestyle Modification Significantly Reduces Features
of Nonalcoholic Steatohepatitis. Gastroenterology 2015;149:367-78.

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

Wong VW-S, Wong GL-H, Chan RS-M, et al. Beneficial effects of
lifestyle intervention in non-obese patients with non-alcoholic fatty
liver disease. J Hepatol 2018;69:1349-56.

Oh S, Tsujimoto T, Kim B, et al. Weight-loss-independent benefits
of exercise on liver steatosis and stiffness in Japanese men with
NAFLD. JHEP Rep 2021;3:100253.

Armstrong MJ, Gaunt P, Aithal GP, et al. Liraglutide safety and
efficacy in patients with non-alcoholic steatohepatitis (LEAN): a
multicentre, double-blind, randomised, placebo-controlled phase 2
study. Lancet 2016;387:679-90.

Newsome PN, Buchholtz K, Cusi K, et al. A Placebo-Controlled Trial
of Subcutaneous Semaglutide in Nonalcoholic Steatohepatitis. N
Engl J Med 2021;384:1113-24.

Sanyal AJ, Newsome PN, Kliers |, et al. Phase 3 Trial of Semaglutide
in Metabolic Dysfunction-Associated Steatohepatitis. N Engl J Med
2025. 10.1056/NEJMo0a2413258. Online ahead of print.

Sanyal AJ, Bedossa P, Fraessdorf M, et al. A Phase 2 Randomized
Trial of Survodutide in MASH and Fibrosis. N Engl J Med
2024;391:311-9.

Loomba R, Hartman ML, Lawitz EJ, et al. Tirzepatide for Metabolic
Dysfunction-Associated Steatohepatitis with Liver Fibrosis. N Engl J
Med 2024;391:299-310.

Kuchay MS, Krishan S, Mishra SK, et al. Effect of Empagliflozin on
Liver Fat in Patients With Type 2 Diabetes and Nonalcoholic Fatty
Liver Disease: A Randomized Controlled Trial (E-LIFT Trial). Diabetes
Care 2018;41:1801-8.

Vilar-Gomez E, Vuppalanchi R, Desai AP, et al. Long-term metformin
use may improve clinical outcomes in diabetic patients with non-
alcoholic steatohepatitis and bridging fibrosis or compensated
cirrhosis. Aliment Pharmacol Ther 2019;50:317-28.

Vilar-Gomez E, Calzadilla-Bertot L, Wong VW-S, et al. Type 2
Diabetes and Metformin Use Associate With Outcomes of Patients
With Nonalcoholic Steatohepatitis-Related, Child-Pugh A Cirrhosis.
Clin Gastroenterol Hepatol 2021;19:136-45.

El-Serag HB, Johnson ML, Hachem C, et al. Statins are associated
with a reduced risk of hepatocellular carcinoma in a large cohort of
patients with diabetes. Gastroenterology 2009;136:1601-8.

Ayada |, van Kleef LA, Zhang H, et al. Dissecting the multifaceted
impact of statin use on fatty liver disease: a multidimensional study.
EBioMedicine 2023;87:104392.

Harrison SA, Bedossa P, Guy CD, et al. A Phase 3, Randomized,
Controlled Trial of Resmetirom in NASH with Liver Fibrosis. N Engl J
Med 2024;390:497-509.

Verrastro O, Panunzi S, Castagneto-Gissey L, et al. Bariatric-
metabolic surgery versus lifestyle intervention plus best medical care
in non-alcoholic steatohepatitis (BRAVES): a multicentre, open-label,
randomised trial. Lancet 2023;401:1786-97.

Aminian A, Al-Kurd A, Wilson R, et al. Association of Bariatric
Surgery With Major Adverse Liver and Cardiovascular Outcomes in
Patients With Biopsy-Proven Nonalcoholic Steatohepatitis. JAMA
2021;326:2031-42.

Berzigotti A, Garcia-Tsao G, Bosch J, et al. Obesity is an
independent risk factor for clinical decompensation in patients with
cirrhosis. Hepatology 2011;54:555-61.

Berzigotti A, Albillos A, Villanueva C, et al. Effects of an intensive
lifestyle intervention program on portal hypertension in patients

with cirrhosis and obesity: The SportDiet study. Hepatology
2017;65:1293-305.

Bischoff SC, Ockenga J, Eshraghian A, et al. Practical guideline on
obesity care in patients with gastrointestinal and liver diseases - Joint
ESPEN/UEG guideline. Clin Nutr 2023;42:987-1024.

de Franchis R, Bosch J, Garcia-Tsao G, et al. Baveno VII - Renewing
consensus in portal hypertension. J Hepatol 2022;76:959-74.

Wong GL-H, Chan HL-Y, Choi PC-L, et al. Association between
anthropometric parameters and measurements of liver stiffness by
transient elastography. Clin Gastroenterol Hepatol 2013;11:295-302.
Pons M, Augustin S, Scheiner B, et al. Noninvasive Diagnosis of
Portal Hypertension in Patients With Compensated Advanced
Chronic Liver Disease. Am J Gastroenterol 2021;116:723-32.

Horn P, Tacke F. eGastroenterology 2025;3:6100196. doi:10.1136/egastro-2025-100196


http://dx.doi.org/10.1111/liv.15939
http://dx.doi.org/10.1097/HEP.0000000000000925
http://dx.doi.org/10.1016/j.jhep.2024.05.042
http://dx.doi.org/10.1016/S2468-1253(24)00427-8
http://dx.doi.org/10.1016/S2468-1253(24)00427-8
http://dx.doi.org/10.1016/j.cgh.2024.01.006
http://dx.doi.org/10.1016/j.jhep.2021.05.025
http://dx.doi.org/10.1016/j.cgh.2018.12.031
http://dx.doi.org/10.1016/S2468-1253(23)00141-3
http://dx.doi.org/10.1136/gutjnl-2020-322572
http://dx.doi.org/10.1136/gutjnl-2020-323082
http://dx.doi.org/10.1016/S2468-1253(21)00308-3
http://dx.doi.org/10.1016/S2468-1253(21)00308-3
http://dx.doi.org/10.1136/gutjnl-2021-324191
http://dx.doi.org/10.1093/ije/dyab174
http://dx.doi.org/10.1093/ije/dyab174
http://dx.doi.org/10.1053/j.gastro.2018.03.038
http://dx.doi.org/10.1016/S0140-6736(21)01701-3
http://dx.doi.org/10.1371/journal.pone.0263931
http://dx.doi.org/10.1016/j.metabol.2020.154455
http://dx.doi.org/10.1016/j.clnu.2022.06.037
http://dx.doi.org/10.1016/j.clnu.2022.06.037
http://dx.doi.org/10.1053/j.gastro.2015.04.005
http://dx.doi.org/10.1016/j.jhep.2018.08.011
http://dx.doi.org/10.1016/j.jhepr.2021.100253
http://dx.doi.org/10.1016/S0140-6736(15)00803-X
http://dx.doi.org/10.1056/NEJMoa2028395
http://dx.doi.org/10.1056/NEJMoa2028395
http://dx.doi.org/10.1056/NEJMoa2413258
http://dx.doi.org/10.1056/NEJMoa2401755
http://dx.doi.org/10.1056/NEJMoa2401943
http://dx.doi.org/10.1056/NEJMoa2401943
http://dx.doi.org/10.2337/dc18-0165
http://dx.doi.org/10.2337/dc18-0165
http://dx.doi.org/10.1111/apt.15331
http://dx.doi.org/10.1016/j.cgh.2020.04.083
http://dx.doi.org/10.1053/j.gastro.2009.01.053
http://dx.doi.org/10.1016/j.ebiom.2022.104392
http://dx.doi.org/10.1056/NEJMoa2309000
http://dx.doi.org/10.1056/NEJMoa2309000
http://dx.doi.org/10.1016/S0140-6736(23)00634-7
http://dx.doi.org/10.1001/jama.2021.19569
http://dx.doi.org/10.1002/hep.24418
http://dx.doi.org/10.1002/hep.28992
http://dx.doi.org/10.1016/j.clnu.2023.03.021
http://dx.doi.org/10.1016/j.jhep.2021.12.022
http://dx.doi.org/10.1016/j.cgh.2012.09.025
http://dx.doi.org/10.14309/ajg.0000000000000994

	Key takeaways from the updated multidisciplinary European MASLD guidelines
	Abstract
	Introduction
	New disease definition and risk factors
	MASLD with moderate alcohol consumption (MetALD)
	Screening and monitoring
	Prevention
	Non-pharmacological management
	Pharmacological therapy
	Surgical and endoscopic therapy
	Management of end-stage MASLD and MASH
	Conclusion and outlook
	References


