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MASLD: 
Metabolic Dysfunction Associated Steatotic 

Liver Disease

Epidemiology
Definitions
Natural History
Diagnosis
Current Therapy
Dx paradigms: FDA approved therapies



https://www.aasld.org/new-masld-nomenclature
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Epidemiology

 MASLD is the most common cause of liver disease in Adults in the US

 2024-2026: leading indication for liver transplantation along with alcohol associated liver disease

 Most common cause of abnormal liver tests in Pediatrics

 HIV infected patients at high risk of MASLD (with older ARV’s)

 Race/Ethnicity

 More common in Hispanics>Caucasians>African Americans

 Rapidly increasing prevalence in Asians, East Asians (“lean MASLD”)

 Risk Factors
 Metabolic syndrome (obesity, hyperlipidemia, insulin resistance, HTN)

 Genetic association with PNPLA3 and TM6SF2 (”lean SLD”)

 Diagnosis
 Abnormal liver tests (sometimes), imaging, liver biopsy not required

 Exclude other causes of liver disease

 A normal ALT does not rule out MASLD

 An abnormal ALT does not rule in MASH
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MASH is the inflammatory subtype of MASLD, which can progress to cirrhosis, liver cancer, or result in death1-5

1. Sheka AC, et al. JAMA. 2020;323(12):1175-1183. 2. Alkhouri N, McCullough AJ. Gastroenterol Hepatol (N Y). 
2012;8(10):661-668. 3. EASL–EASD–EASO. J Hepatol. 2016;64:1388-1402. 
4. Diehl AM, Day C. N Engl J Med. 2017;377:2063-2072. 5. Honda, et al. Int J Mol Sci. 2020;21:4039. 6. Kanwal F, 
et al. Gastroenterology. 2021;161(5):1657-1669. 
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MASLD is chronic and progressive, ranging from simple 
steatosis to MASH1,2

Fibrosis is the 
most important 
determinant of 

liver and non liver 
outcomes in 

NAFLD6

NAS=NAFLD
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Rate of Progression of Fibrosis is Higher in Diabetic Patients 
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FIBROSIS = PROGNOSIS



• Mild Elevation in ALT>AST (unlike ETOH) or WNL labs
• AST>ALT if cirrhotic

• Mildly increased Alk phos and GGT
• Elevation in cholesterol, triglycerides, HgA1C
• Hepatitis A-E, alpha 1, and ceruloplasmin neg/norm, celiac neg

• Autoimmune markers (1:80-1:160)  
• Elevation in ferritin (> 50% pts) 

• Absence of homozygous HFE gene
• Heterozygous HFE gene does not impact history

• NIT’s for everyone (non-invasive tests for fibrosis)

MASLD
Laboratory Findings



 Ultrasound- “increased echogenicity” often overestimates fat
‣ Beware “pseudomass” due to focal fat sparing

‣ CT scan- low density parenchyma

‣ Imaging can now adequately assess the degree of hepatic fibrosis and/or 
steatosis

‣ Newer technologies include
‣ Fibroscan: Controlled attenuation parameter (CAP)

‣ ARFI: Acoustic radiation force impulse or Ultrasound Elastography 

‣ MR elastography/ iron corrected T1

‣ MR-PDFF (Protein Density Fat Fraction)

MASLD
Imaging Studies



VCTE
Vibration Controlled Transient Elastography





ARFI: acoustic radiation force impulse



MRE: Detecting Advanced Fibrosis in People With NAFLD

 Prospective, cross-sectional analysis of 2D MRE in N = 117 patients with 
biopsy-proven NAFLD

Loomba. Hepatology. 2014;60:1920.

Cutoff for Detecting Advanced 
Fibrosis ≥ F3 Sensitivity Specificity AUROC

MRE stiffness > 3.63 kPa .86 .91 .924

Slide credit: clinicaloptions.com
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MRI PDFF (protein density fat fraction)





Commonly Used Noninvasive Tests (NIT)
NIT’s need to be performed on every patient

 Enhanced Liver Fibrosis Test[1]

NIS4
 ADAPT/Pro-C3[3]

(not available in US)
 FibroSure[1] Labcorp
 Hepascore
 Fibrotest Quest

 Fibrosis-4 (FIB-4)[1,2]

 NAFLD fibrosis score[1,2]

 AST/platelet ratio index[1]

 Transient elastography 
(eg, FibroScan)[1,2]

 2D shear wave elastography[4]

 Magnetic resonance 
elastography[1]

 Corrected T1 (Liver MultiScan)[5,6]

 MRI-PDFF[7]

 FAST score[8]

1. EASL. J Hepatol. 2015;63:237. 2. Alkhouri. Gastroenterol Hepatol (N Y). 2012:8:661. 3. Daniels. Hepatology. 2019;69:1075.
4. Sigrist. Theranostics 2017;7:1303. 5. Jayaswal. AASLD 2018. Abstr. 1042. 6. Jayaswal. Liver Int. 2020;40:3071.
7. Idilman. Radiology. 2013;267:767. 8. Newsome. Lancet Gastroenterol Hepatol. 2019;[Epub].

Simple Proprietary Elastography

Clinical or Laboratory Scores Imaging

Slide credit: clinicaloptions.com

Advanced Fibrosis/Cirrhosis = screening for portal HTN and HCC

> F1 fibrosis: refer

at risk for MASLD 
Combine a non-invasive lab test and a non-invasive imaging test



Available as a .phrase in EPIC= .fib4
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AASLD Practice Guidance on the clinical assessment and management of nonalcoholic fatty liver disease

Hepatology77(5):1797-1835, May 2023.

Adelphi Real Work MASH Database
633 pts
100 pts at risk for MASH managed 
by 
Primary Care providers
1% had a Fib-4 performed in real 
time
73% post analysis had Fib-4 > 1.3
Rinella: Clin Gastro and Hepatol 
2025







Harrison S Clin Liver Dis. 2016 May;20(2):339-350.

MASH

Diet
Exercise

GLP1
GLP1-GIP

Metabolic Surgery
Endobariatrics



“Medical Therapies for MASLD”
FDA Approved



MASLD: Pathobiology

Increased fatty 
acid supply

↑ triglyceride 
formation

↑ lipotoxic faƩy 
acid-derived 
metabolites

Excess delivery 
of dietary fat

Excess 
production of 
fat from sugars

Lifestyle 
modification:
 Decreased intake
 Increased disposal 

(exercising muscle, 
FGF21, SGLT2i, GLP-
1)

Improve IR:
 PPAR-γ

drugs
 Exercise

Improve disposal:
 PPARα, PPARδ drugs
 THR-β drugs
 ACCi, DGATi drugs
 FXR drugs

Antifibrotics:
 Galectin drugs
 FXR drugs
 ACCi drugs
 FGF-21

Reduce 
inflammation:
 Chemokine receptor 

blockers
 ASK-1 inhibitors
 Caspase inhibitors

Cusi. Gastroenterology. 2012;142:711. Neuschwander-Tetri. BMC Med. 2017;15:45.
Neuschwander-Tetri. Gastroenterology. 2020;158:1984. 

Slide credit: clinicaloptions.com

IFL/MASLD

MASH

MASH with fibrosis

THR-Beta











GLP=:Glucagon like peptide
GCGR: glucagon receptor 
GIP: glucose dependent insulinotropic polypeptide = gastric inhibitory peptide
WAT: white adipose tissue

Released from GI tract
In response to food

Decreased ETOH cravings











MASLD: Summary. 

 MASLD is the most common cause of liver disease in the US (and most of the rest 
of the world)

 MASLD
 most common indication for liver transplantation in the US in women

 second most common for men 

 Natural History: MASH w/ fibrosis = bad liver outcomes =MALO’s

 Use FIB-4 to assess for fibrosis
 Fib-4 < 1.3, treatment by PCP, Endocrinologist, APP

 Fib-4 > 1.3
 Serum tests for Fibrosis (ELF)

 US elastography or VCTE, refer if >F1

 Treatment is directed at modifying the metabolic syndrome and improving 
insulin resistance
 Diet, Exercise, Blood sugar, obesity  control, Treat elevated Lipids and Cholesterol,

 Resmetirom F2/F3

 Semaglutide F2/F3


