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Metabolic 
Dysfunction-
Associated 
Steatotic
Liver Disease 
(MASLD), 
formerly 
known as 
Nonalcoholic 
Fatty Liver 
Disease (NAFLD)

• Obesity/T2DM or raised liver enzymes in patients with 
metabolic risk factors should prompt non-invasive 
screening to predict steatosis, NASH and fibrosis

Agenda:

• Introduction

• Definition

• Updates: Epidemiology and Natural Hx

• Molecular & Cellular Pathogenesis

• Evaluation of MASLD, Risk Factors

• Screening

• Latest Updates MASLD/NASH

• Treatment

Metabolic Dysfunction-Associated 
Steatotic Liver Disease (MASLD)

Formally know as NAFLD/NASH
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Definition

Metabolic Dysfunction-Associated Steatotic Liver 
Disease (MASLD), formally know as NAFLD, is an 
overarching term that includes all disease 
grades and stages and refers to a population in 
which ≥5% of hepatocytes display macrovesicular
steatosis in the absence of a readily identified 
alternative cause of steatosis (eg, medications, 
starvation, genetic disorders) in individuals who 
drink little or no alcohol (defined as < 20 g/d for 
women and <30 g/d for men).

H

Histology of 
MASLD/NAFLD
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OBESITY, by far, BIGGEST, LARGEST 
Cause of 

FATTY LIVER, MASLD

Risk Factors for MASLD
• Obesity, socioeconomic changes and 

lifestyle

• Diabetes

• Age

• Gender

• Race
• The global burden and changing trends of 

alcohol use
• Chronic viral hepatitis

• Genetic and epigenetic factors
•

UPDATE ON EPIDEMIOLOGY AND NATURAL 
HISTORY

• The prevalence of MASLD is rising worldwide in 
parallel with increases in the prevalence of 
obesity and metabolic comorbid disease (insulin 
resistance, dyslipidemia, central obesity, and 
hypertension). The prevalence of MAFLD in 
adults is estimated to be 25%–30% in the 
general population and varies with the clinical 
setting, race/ethnicity, and geographic region 
studied but often remains undiagnosed.

• Data from meta-analyses and pooled studies 
demonstrate that fibrosis and the presence of 
steatohepatitis are the primary predictors of 
disease progression.

• The most common causes of death in patients 
with MAFLD overall are cardiovascular 
disease (CVD) and nonhepatic malignancy, 
followed by liver disease.

KEY POINT
•Patients with MASLD and F2–4 fibrosis are at 
higher risk for liver-related events and mortality 
and are considered to have “at-risk” 
MASLD/NASH.
•The rates of fibrosis progression and hepatic 
decompensation vary depending on baseline 
disease severity, genetic, individual 
environmental, and comorbid disease 
determinants.
•CVD and non-hepatic malignancies are the most 
common causes of mortality in patients with 
MASLD/NAFLD without advanced fibrosis; death 
from liver disease predominates in patients with 
advanced fibrosis.
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MASLD is a WORLDWIDE PROBLEM
PREVALENCE OF MASH/NASH

Pathophysiology 
of MASLD

Natural history of disease 
progression MASLD/NASH
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UPDATE ON Associated Conditions 
in Fatty Liver / MASLD
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Putative connection between NAFLD, CVD and CKD 

Connection between MASLD/NAFLD, CVD,  
and CKD 

Evaluation of Fatty Liver/MASLD

Evaluation of MASLD
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ASSESSING THE SEVERITY OF LIVER 
DISEASE

Initial evaluation of a patient with MAFLD

History Weight history; medical comorbidities; recent and current 
medications; family history of T2DM, NAFLD, or cirrhosis; screening 
for OSA; alcohol use, including amount, pattern of use, and 
duration

Physical examination Body fat distribution (eg, android vs. gynoid, lipodystrophic), 
features of insulin resistance (eg, dorsal-cervical fat pad, acanthosis 
nigricans), features of advanced liver disease (eg, firm liver, 
splenomegaly, prominent abdominal veins, ascites, gynecomastia, 
spider angiomata, palmar erythema)

Laboratory tests Hepatic panel, CBC with platelets, fasting plasma glucose and 
glycated hemoglobin (A1c), fasting lipid profile, creatinine and urine 
microalbumin or protein to creatinine ratio, hepatitis C if not 
previously screened. Consider as appropriate other causes of 
steatosis/steatohepatitis (). Additional evaluation if elevated liver 
chemistries present: autoimmune serologies, transferrin saturation, 
ceruloplasmin, alpha-1 antitrypsin genotype, or phenotype

.

Treatment of MASLD

Treatments and lifestyle changes may 
include:
1.Losing weight.
2.Medication to reduce cholesterol or triglycerides.
3.Medication to reduce blood pressure.
4.Medication to control diabetes/ir/reduce wt.
5.Limiting OTC drugs.
6.Avoiding alcohol.
7.Seeing a liver specialist.



12/7/2023

9

Components of a lifestyle approach to Cumulative
incidence of MASLD-associated HCC varies according to 
study population

PNPLA3 rs738409 C>G gene polymorphism is associated with increased HCC risk
However, HCC surveillance in NAFLD is not yet considered cost effective

NAFLD

EASL–EASD–EASO CPG NAFLD. J Hepatol 2016;64:1388–402

Comprehensive
lifestyle approach

Energy restriction
• Calorie restriction (5001,000/day)
• 710% weight loss target
• Long-term maintenance approach

Macronutrient composition
• Low-to-moderate fat
• Moderate-to-high carbohydrate
• Low-carbohydrate ketogenic diets or 

high protein

Fructose intake
• Avoid fructose-containing

food and drink

Daily alcohol intake
• Strictly below 30 g men

and 20 g women 
Coffee consumption
• No liver-related limitations

Physical activity
• 150200 min/week moderate intensity 

in 35 sessions
• Resistance training to promote

musculoskeletal fitness and improve
metabolic factors

Treatment: diet and lifestyle 
changes

• A pragmatic, 
individually tailored 
approach is required

• Dietary restriction 
PLUS

• Progressive increase in 
aerobic exercise and 
resistance training

Recommendations
•Dietary recommendations should 
consider energy restriction and 
exclusion of NAFLD-promoting 
components (processed food, and 
food and beverages high in added 
fructose). The macronutrient 
composition should be adjusted 
according to the Mediterranean diet
• Both aerobic exercise and 
resistance training effectively 
reduce liver fat. The choice 
of training should be tailored based 
on patients’ preferences to be 
maintained in the 
long-term

Treatment: diet and lifestyle 
changes 

• Epidemiology suggests a 
close relationship 
between an unhealthy 
lifestyle and MASLD

• Diet and lifestyle changes 
are mandatory in all 
patients

• Modest weight loss reduces 
liver fat, improves hepatic IR, 
and can result in NASH 
regression 

• Weight loss of 7% is 
associated with histological 
improvement

Recommendations:
• NAFLD
•Patients without MASH or 
fibrosis should receive 
counselling for healthy diet and 
physical activity but no 
pharmacotherapy
•In overweight/obese MASLD, a 7–
10% weight loss is the target of 
most lifestyle interventions, and 
results in improvement of liver 
enzymes and histology



12/7/2023

10

Treatment of MASLD

• Weight Loss Through Lifestyle Modification 
Significantly Reduces Features of Nonalcoholic 
Steatohepatitis

Eduardo Vilar-Gomez 1, Yadina Martinez-Perez 2, Luis Calzadilla-Bertot 2, Ana Torres-Gonzalez 2, Bienvenido Gra-Oramas 3, Licet Gonzalez-Fabian 3, Scott L Friedman 4, Moises 
Diago 5, Manuel Romero-Gomez 6. enterology. 2015 Aug;149(2):367-78.e5; quiz e14-5. doi: 10.1053/j.gastro.2015.04.005.Epub 2015 Apr 10.

• Conclusions: A greater extent of weight loss, 
induced by lifestyle changes, is associated with 
the level of improvement in histologic features 
of NASH. The highest rates of NAS reduction, 
NASH resolution, and fibrosis regression 
occurred in patients with weight losses ≥10%.

•

Treatment of MASLD

Greater than 10% weight loss led to regression in 
liver fibrosis with greater than 5% weight loss 
reducing hepatic steatosis. The degree of weight 
loss was independently associated with 
statistically significant improvements in all NASH-
related histologic parameters and provides 
strong evidence that weight loss is an effective 
treatment for NAFLD.

MOA of pharmacological treatments for MAFLD

Konerman MA, et al. J Hepatol 2018;68:362–75
Copyright © 2017 European Association for the Study of the Liver Terms and Conditions



12/7/2023

11

Treatment: pharmacotherapy

*Age > 50 years, diabetes, MetS, increased ALT
EASL–EASD–EASO CPG NAFLD. J Hepatol 2016;64:1388–402

• Treatment should be indicated in:
• Progressive MASH
• Early-stage MASH with risk of fibrosis progression*
• Active NASH with high necroinflammatory activity

• Treatment should reduce MASH-related mortality and 
progression to cirrhosis or HCC

• Resolution of NASH-defining lesions accepted as surrogate 
endpoint

• Safety and tolerability are prerequisites
• Extensive comorbidities associated with significant 

polypharmacy and increased likelihood of DDIs
Recommendations

Pharmacotherapy should be reserved for patients with NASH, particularly for those 
with significant fibrosis (stage F2 and higher). Patients with less severe disease, but at 
high risk of disease progression could also be candidates for treatment

B 1

Grade of evidence Grade of recommendation

Treatment of MASLD

GLP-1 Receptor Agonists in Non-Alcoholic Fatty Liver Disease: 
Current Evidence and Future Perspectives
• Riccardo Nevola, Raffaella Epifani, Simona Imbriani, Giovanni Tortorella, Concetta Aprea, Raffaele Galiero, Luca Rinaldi, Raffaele Marfella, 

and Ferdinando Carlo Sasso*

• Int J Mol Sci. 2023 Jan; 24(2): 1703.

• Published online 2023 Jan 15. doi: 10.3390/ijms24021703

• GLP-1 receptor agonists have been shown to be effective in reducing 
body weight, liver injury indices, and liver fat content. Several 
evidences also suggest that these drugs are able to promote the 
resolution of steatohepatitis in a non-negligible proportion of 
patients with NASH and to reduce progression of hepatic fibrosis. No 
evidence is currently available on the efficacy of GLP-1 RAs in 
improving pre-existing liver fibrosis in patients with NAFLD. However, 
data after long-term treatment with GLP-1 RAs are not yet available. 
Additional benefits are expected from double and triple agonists, 
but specific human clinical trials are needed.

Treatment of MASLD



12/7/2023

12

Treatment of MASLD

Overview 

• Cumulative incidence of 
MASLD-associated HCC 
varies according to study 
population

• Large number of MASLD 
cases at risk of HCC makes 
systematic surveillance 
largely impracticable 

• PNPLA3 rs738409 C>G gene 
polymorphism is associated 
with increased HCC risk

• However, HCC surveillance 
in NAFLD is not yet 
considered cost effective

• Recommendations
•Although NAFLD is a risk 
factor for HCC, which may 
also develop in the pre-
cirrhotic stage, and the 
risk is further increased 
by the presence of the 
PNPLA3 rs738409 C>G 
polymorphism, no 
recommendation can be 
currently made on the 
timing of surveillance and 
its cost effectiveness

Natural history and complications: HCC

Treatment: surgery

EASL–EASD–EASO CPG NAFLD. J Hepatol 2016;64:1388–402

• Bariatric surgery is an option in patients 
unresponsive to lifestyle changes and 
pharmacotherapy

• Reduces weight and metabolic complications
• Stable results in the long term

• NAFLD-associated cirrhosis is one of the top three 
indications for LTx

Recommendations for bariatric surgery

Bariatric surgery reduces liver fat and is likely to reduce NASH progression; prospective data have 
shown an improvement in all histological lesions of NASH, including fibrosis B 1

Recommendations for liver transplant

LTx is an accepted procedure in patients with NASH and end-stage liver disease. Overall survival is 
comparable to other indications, despite a higher cardiovascular mortality. Patients with NASH and 
liver failure and/or HCC are candidates for liver transplantation

A 1

Grade of evidenceGrade of recommendation
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Thank You!!!
Now is the time to ask great questions, 

that I will pretend to know the 
ANSWERS

Rockford G Yapp, MD,MPH, AGAF

Fellow liver Lover
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