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OBJECTIVES

• Review “new” MASLD nomenclature and diagnostic criteria

• Outline the risk stratification algorithm for patients with MASLD

• Discuss non-invasive tests (NITs) for liver fibrosis

• Review the current treatment options for patients with MASLD
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CASE STUDY

• 45 yo F of Hispanic origin presented to establish care 
• PMHx: hypertension and obesity (BMI 43) 
• FHx: Mother is “overweight and has fatty liver”
• Ongoing alcohol use, 1-2 beers/day during the weekends only
• Routine blood work:

• LFT: AST 55, ALT 50, ALP 175 and TB 0.8
• Hgb 15g/dL, MCV 96, platelet 145k
• Ferritin 400ng/dL; iron saturation 25%
• HBA1c 6.1%
• Negative viral and autoimmune serologies 

• Ultrasound showed hepatic steatosis 
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NOMENCLATURE CHANGES

Terrault NA et al. AASLD 2023

Old Name New Name Definition

NAFLD 
Nonalcoholic Fatty Liver 

Disease

MASLD
Metabolic Dysfunction-

Associated Steatotic Liver 
Disease

Hepatic steatosis 
(>5% on bx) + 1 metabolic 

feature

NASH
Nonalcoholic 

Steatohepatitis

MASH
Metabolic Dysfunction-

Associated Steatohepatitis

HS + inflammation:

Mallory bodies, ballooning 

hepatocytes

+/- fibrosis

NASH + ASH
Nonalcoholic 

Steatohepatitis
+ Alcoholic 

Steatohepatitis

MetALD 
Metabolic Dysfunction-
associated and Alcohol-
associated Liver Disease

MASLD +
20g/30g to 50g/60g of 
alcohol daily
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STEATOTIC LIVER DISEASE (SLD)

Kanwal F et al. Hepatology. 2024
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STEATOTIC LIVER DISEASE (SLD)

Kanwal F et al. Hepatology. 2024

Drug induced
Amiodarone

Corticosteroid
Methotrexate

Tamoxifen
5-FU 

Irinotecan

Specific Etiology
Hypobetaliproteinemia

LAL deficiency
Nutrient deficiency (e.g. 

carnitine, choline)
Wilson’s disease

Celiac disease
Endocrinopathies
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THE AT-RISK POPULATION FOR MASLD

Younossi et al. Hepatology 2018;64:73-84; Rinella et al. Hepatology 2023; Fazel Y et al. Metabolism 2016

• Overall prevalence of MASLD is 25 to 30%
• 55% has BMI >30
• 66% has T2DM
• 74% has metabolic syndrome
• 90% has class ≥2 obesity

• Male has 2x prevalence than female
• Hispanic > White> African American
• Genetic polymorphisms associated with increase risk of MASH

• PNPLA3/148M
• TM6SF2
• MBOAT7
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MASLD DIAGNOSTIC CRITERIA

• Imaging modalities (ultrasound, CT, 
MRI)

• Histology ≥ 5% macrovesicular 
steatosis 

• MRI-PDFF >5.5%

• Controlled attenuation parameters 
(CAP ≥ 288 dB/min)

• Attenuation Imaging (ATI 
0.66dBcm/MHz)

Kanwal F et al. Hepatology. 2024

Presence of hepatic steatosis + ≥1 cardiometabolic risk factors 

Cardiometabolic risk factorsHepatic Steatosis 
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COURSE OF HEPATIC FIBROSIS PROGRESSION

Shabanan SH et al.  Radiographics 2024; Younossi et al. Hepatology 2018;64:73-84; Rinella et al. Hepatology 2023

Screening recommended Prevalence of advanced fibrosis, %

T2DM 6-19

Medically complicated obesity 4-33

MASLD in context of moderate alcohol use 17

First-degree relative with MASLD or MASH cirrhosis 18
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FIBROSIS STAGES IS ASSOCIATED WITH INCREASED 
RISKS OF LIVER RELATED COMPLICATIONS & DEATH
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CLINICAL COURSE OF MASH

Allen AM et al. J of Hep 2022
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GUIDELINE FOR RISK STRATIFICATION

Primary care or non-GI/hepatology care
Goals: exclude advanced fibrosis in low prevalence population

Rinella et al. Hepatology 2023

Primary risk assessment

FIB 4 ≥ 1.3

Reassess FIB4
pre-T2DM/T2DM or 
≥ 2 metabolic risks?
- If yes – q1-2 yrs
- If no – q2-3 yrs

Secondary risk 
assessment

Use VCTE or ELF
- Low: reassess FIB4
- Intermediate or 

high: Referral to 
GI/hepatology 

No Yes

GI/hepatology care
Goals: identify and Mx patients with “at risk” MASH or cirrhosis

• Review/perform 1st or 2nd risk assessment
• Consider additional stratification 

Intermediate or high risk 

Consider liver biopsy
-indeterminate NITs
-diagnostic uncertainty
-persistently ↑LFTs

Suspect cirrhosis
(clinical, imaging, or ELF >11.3)

Reassess in 
2-3 years

-Reassess annually
-Pharmacotherapy

Cirrhosis 
management

F0-1 F2-3 F3-4

Low risk 
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NON-INVASIVE TESTS (NITS) OF LIVER FIBROSIS

Blood-based Tests Imaging-based Tests

-FIB-4

-NAFLD Fibrosis Score 
(NFS)

-AST/Platelet ratio 
(APRI)

- Enhanced liver fibrosis 
(ELF)

- Fibrospect II

- FibroMeter

- FibroSure

- HepaScore

Simple Complex/Patent Elastography

-VCTE/Fibroscan (1D)

-Ultrasound shear waves (2D)

-MRI (3D)
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LABORATORY ASSESSMENT OF FIBROSIS

Parameters

Age, years

AST

ALT

Platelet counts, cells x 109

BMI

Albumin, g/L

Impaired fasting glucose/diabetes?

Low Probability 
of Stage 3 or 4

Indeterminate High Probability 
of Stage 3 or 4

NAFLD
Fibrosis
Score
(NFS)

FIB-4
Score

FIB4: <1.3
NFS: - 1.455

FIB4: >2.67
NFS: >0.67

FIB4: 1.3-2.67
NFS:- 1.455 – 0.67

Vali Y et al. J of Hepatology 2020; Rosenberg et al. Gastroenterology 2004

Simple Blood Test Complex Blood Test
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VIBRATION CONTROLLED TRANSIENT ELASTOGRAPHY 
(VCTE/FIBROSCAN)
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ULTRASOUND SHEAR WAVES ELASTOGRAPHY (SWE)

Suffredini G et al. J of Clinc Med 2024; Bruno C et al. Insights imaging 2016

Acoustic Radiation Force Impulse (ARFI) 

High intensity focus ultrasound pulses

Short-duration acoustic pulses
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MAGNETIC RESONANCE ELASTOGRAPHY (MRE)

Guglielmo F et al. Radiographics 2019
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SOURCES OF VARIABILITY IN IMAGE-BASED 
ELASTOGRAPHY

Barr RG et al. Radiology 2015;276:845-861

• Etiology
• Obesity
• Non-fasting
• Alcohol use
• Inflammation
• Congestion
• Ascites
• Operator experience
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COMBINING NON-INVASIVE TESTS FOR MASLD

Castera L et al. J of Hep 2024

Prospective head-to-head comparison of NITs
in T2DM patients for diagnosis of fibrotic MASH

Head-to-head comparison between NITs
for detecting ≥ stage 2 fibrosis in NAFLD

Conclusion: MEFIB was better than MAST and 
FAST for detecting significant fibrosis and “at 
risk” NASH

Conclusion: FAST and MAST scores 
outperformed MEFIB and FNI in T2DM and 
MASLD

Kim BK et al.  J of Hep 2022
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MULTIDISCPLINARY MANAGMEENT OF MASLD

Rinella et al. Hepatology 2023.
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WEIGHT LOSS IS THE KEY TO TREAT MASLD/MASH

Romero-Gomez M et al. J of Hep 2017
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CURRENT AVAILABLE TREATMENTS FOR OBESITY

Surgery

Endoscopy

Pharmacotherapy

Lifestyle modification

Indications Efficacy

BMI ≥ 35 or ≥ 30 with a 
comorbidity

10-25% total weight loss

BMI ≥ 30 or ≥ 27 with a 
comorbidity

10-25% total weight loss

BMI ≥ 30 or ≥ 27 with a 
comorbidity

5-20% total weight loss

Any BMI 3-5% total weight loss
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LIFESTYLE INTERVENTION

Patel NS, et al. Clin Gastroenterol Hepatol. 2017; Rinella M et al. Hepatology 2023
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CURRENT PIPELINE OF MASH DRUGS

Noureddin M. Hepatology 2024
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PHASE 3 STUDIES FOR MASH DRUGS

Compound Mechanism Status: Phase 3 trials Routine of admin

Resmetirom THR-β agonist MAESTRO-NASH – ongoing
Sub-part H Approval Granted 3/2024

Oral

Lanifibranor Pan-PPAR agonist NATIV3 – ongoing Oral

Semaglutide GLP-1R agonist ESSENCE – ongoing Injectable

Survodutide GCGR/GLP-1R dual agonist LIVERAGE – ongoing Injectable

Efruxifermin FGF21 analogue SYNCHRONY – ongoing Injectable

Pegozafermin FGF21 analogue ENLIGHTEN-Fibrosis - ongoing Injectable

Noureddin M. Hepatology 2024
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RESMETIROM –FIRST FDA APPROVED MASH DRUG

Harrison, et al. NEJM 2024

• Oral, liver-directed, thyroid hormone receptor beta agonist
• 966 patients F1B, F2, F3 (>50% were F3)
• Resmetirom 80mg vs. 100mg vs. placebo 
• Update at 52 weeks 
• Liver biopsy at enrollment and week 52
• Ongoing trial planned for 54 months
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MAESTRO TRIAL - PRIMARY END POINTS

Harrison, et al.  NEJM 2024
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MAESTRO TRIAL - ADVERSE EFFECTS

Harrison, et al.  NEJM 2024
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PRACTICE RECOMMENDATIONS FOR RESMETIROM

➢ Adult with MASH and moderate to 
advance liver fibrosis (F2-F3)

➢ Weight based dosing
➢ 100mg/day for >100kg 
➢ 80mg/day for <100kg

➢ Dose reduction by 20mg/day if used 
concurrently with cytochrome p450 
inhibitors (e.g. clopidogrel) 

Chen VL et al. Hepatology 2025

Patient selection and dosage Pretreatment considerations

➢ Not recommended in cirrhosis, 
uncontrolled active liver diseases or 
ongoing alcohol use

➢ Not recommended in patients with 
symptomatic gallstone-related 
disorders

➢ Thyroid function assessment 
recommended prior to initiation 
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PRACTICE RECOMMENDATIONS FOR RESMETIROM

Chen VL et al. Hepatology 2025
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ESSENCE TRIAL – SEMAGLUTIDE IN MASH 
STUDY DESIGN

• Phase 3, randomized, double-blind, placebo-controlled trial, estimated 1200 pts/5yrs
• 2:1 randomization into semaglutide 2.4mg injection or placebo once weekly
• Two primary endpoints – liver histology (part 1) and risk of liver related clinical events (part 2)
• Secondary endpoints – change in body weight, resolution of steatohepatitis + liver fibrosis and
• changes in SF-36 bodily pain

Newsome PN et al. Late breaker abstract AASLD Nov 2024; Ali phar & therapeutics  Dec 2024
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ESSENCE TRIAL – SEMAGLUTIDE IN MASH 
PRIMARY ENDPOINTS (ITT POPULATION)

Newsome PN et al. Late breaker abstract AASLD Nov 2024
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ESSENCE TRIAL – SEMAGLUTIDE IN MASH 
SECONDARY ENDPOINTS (ITT POPULATION)

ESSENCE TRIAL – INTERIM RESULTS

Newsome PN et al. Late breaker abstract AASLD Nov 2024
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ESSENCE TRIAL – SEMAGLUTIDE IN MASH 
CHANGES IN LIVER ENZYMES

Newsome PN et al. Late breaker abstract AASLD Nov 2024
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ESSENCE TRIAL – SEMAGLUTIDE IN MASH 
CHANGES IN CARDIOMETABOLIC RISK PARAMETERS

Newsome PN et al. Late breaker abstract AASLD Nov 2024
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ESSENCE TRIAL – SEMAGLUTIDE IN MASH 
SAFETY PROFILE

Newsome PN et al. Late breaker abstract AASLD Nov 2024
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ESSENCE TRIAL – SEMAGLUTIDE IN MASH 
SAFETY PROFILE

Newsome PN et al. Late breaker abstract AASLD Nov 2024
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ENDOSCOPIC BARIATRIC METABOLIC THERAPIES 
(EBMTS)

Jirapinyo P et al. ASGE 2024

Three EBMTs are endorsed by 
American Society of 

Gastrointestinal Endoscopy

- Intragastric blaoon: 11.3% TWL 
in 12 months

- Endoscopic sleeve gastroplasty: 
18.2% TWL in 12 months

- Primary Obesity Surgery 
Endoscopic (POSE): 16.5% TWL 
in 1 2months 
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ENDOSCOPIC BARIATRIC METABOLIC THERAPIES 
(EBMTS) IN MASLD

Jirapinyo P et al. Am J Gastro 2022
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METABOLIC AND BARIATRIC SURGERIES

Buchwald H et al. Am J Med 2009

Sleeve Gastrectomy 
(SG)

Roux-en-Y Gastric 
Bypass (RYGB)

23% TWL (12 months) 32% TWL (12 months)
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METABOLIC AND BARIATRIC SURGERIES IN MASH

Verrastro O et al. Lancet 2023

• Multicenter, open-label, randomized trials
• Patient with obesity (BMI 30-55kg/m2) and 

histologic MASH (n=288)
• 1:1:1 to lifestyle modification vs. RYGB vs. SG
• All patients had liver biopsy at month 0 and 12
• Primary endpoint: 

• MASH resolution without worsening of 
fibrosis

• Secondary endpoint 
• Fibrosis improvement by ≥ 1 stage 
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BACK TO THE CASE STUDY

• FIB4 – Intermediate 
• Fibroscan – Intermediate
• Referral to GI/hepatology 

• MRE – advanced fibrosis (stage 3)
• Advised weight loss with diet + exercise 
• At 6 months, lost 10lbs (~4% TWL) and plateau

• Explore medicines vs. bariatric procedures as the next step 
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KEY TAKE HOME POINTS

• MASLD is the hepatic manifestation of metabolic syndrome
• It’s critical to risk stratify MASLD patients to identify advanced fibrosis
• Advanced fibrosis is associated with increased risk of liver related 

complications and death, and all cause mortality
• Low risk patients need to focus on CV risk reduction
• Weight loss is the cornerstone for treatment of MASLD/MASH
• Resmetirom is currently the only FDA approved treatment for stage 

2-3 fibrosis (leads to MASH resolution and fibrosis improvement) 
• There are currently multiple drugs in the pipeline for MASLD
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QUESTIONS? 

• Contact email: valerie.lin@lahey.org
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