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Some tables and figures may contain previous terminology 
referring to metabolic dysfunction-associated steatotic liver 
disease (MASLD). These are extracted from articles/guidelines 
written before the change was made to a more scientifically 
accurate and destigmatizing terminology. Old terminology 
should no longer be used. 



Objectives
• Metabolic dysfunction-Associated Steatotic Liver Disease 

(MASLD): update on the new nomenclature and definition
• Who should be suspected of having MASLD?
• Who should be evaluated for clinically significant/ “at risk” 
     (F ≥ 2) fibrosis?
• How to manage MASLD?



What’s in a Name?

Kanwal et al, Hepatology, November 2023



Definition

MASLD

ALL disease grades and stages

 ≥5% of hepatocytes display 
macrovesicular steatosis in the absence 

of an alternative cause of steatosis

MASL 

Macrovesicular hepatic steatosis with 
no to mild inflammation

MASH 

Presence of inflammation and cellular 
injury (ballooning) w or w/o fibrosis

CIRRHOSIS







Epidemiology and Natural 
History
MASLD: worldwide estimated prevalence of 30% up from 17.6% (1990)
More common in the overweight/obese population (global prevalence 50%)
More common in the T2DM population (60%)

The prevalence of clinically significant fibrosis (stage 3 or 4) is increasing. 
As such, the incidence of hepatic decompensation, HCC, and death 
related to MASLD cirrhosis are likewise expected to increase 2- to 3-fold 
by 2030.

The total burden in the USA was $103 billion per year in direct costs.

MASL MASH CirrhosisHealthy Liver



Case Study
54 yo Hispanic male
Hypertension, type 2 diabetes, hyperlipidemia, BMI of 34
Complains of abdominal distress, fatigue and low libido
Frustrated that he has gained 20 lbs. over the past year 
despite attempts at healthy diet and exercise
3 months ago, glipizide was increased to 10 mg BID because 
of an A1c of 9.5%
Other medications:
Metformin 1000 mg BID
Rosuvastatin 10 mg daily
Lisinopril 10 mg daily 



Case Study
Family History:
Mother with T2DM, HTN
Father with HTN, hyperlipidemia, myocardial infarction
No history of known liver disease

Social History:
Married with 3 kids
Desk job
Drinks alcohol a couple of times a week



Thoughts?
Multidisciplinary approach to this patient 

Prevention > cure

Liver disease is silent until decompensation

Reflexes to have:
Older patient, at risk ethnic group, multiple metabolic risk factors 
→ at risk of MASLD.
Is there a role for an ultrasound? 
Does he have advanced liver fibrosis ? 
Can he possibly have MetALD or other liver injuries?
Other causes of fatigue and low libido? Cirrhosis? Anemia? 
Hypothyroidism? Hypogonadism? Sleep apnea? Depression?



Case Study
Physical exam:
Vitals normal 
Hepatomegaly
Waist circumference 40 inches (102 cm)

Labs:
Testosterone 500 ng/dL (normal)
HbA1c 8.7%
Platelets 155K
ALT 65, AST 55, Alkaline phosphatase 125 (1.3 x ULN), 
Bilirubin 1.2
Albumin 4.1
INR normal
Glucose 128
Creatinine 1.2, GFR 80 ml/min/1.73 m2
TSH normal 
FLP normal 



Thoughts?
No evidence of cirrhosis on physical exam but that does NOT r/o 
advanced fibrosis

Platelet trend is important 

AST:ALT >=1
What if ALT was 40?  Follow or evaluate now?

Liver injury vs liver function 

Would you stop statin?

Can we optimize his diabetes regimen to benefit his liver?

Always ask about herbs/ OTC/ supplements



Screening for MASLD
General population-based screening for MASLD is not advised.
Although standard ultrasound can detect hepatic steatosis, it is 
not recommended as a tool to identify hepatic steatosis due to 

low sensitivity across the MASLD spectrum.

MASLD may be suspected in patients who fulfill any of the 
following criteria:
• Liver steatosis on imaging
• Unexplained elevation in liver enzymes (alanine 

aminotransferase [ALT] and aspartate aminotransferase 
[AST])





Screening for MASLD
MASLD may be suspected in patients who fulfill any of the 
following criteria:
• One or more cardiometabolic 

risk factors or MASLD co-
morbidities (e.g., obstructive 
sleep apnea OSA, 
hypothyroidism, 
hypogonadism, polycystic 
ovarian syndrome PCOS)

• First-degree relative of a 
patient with MASLD cirrhosis



Screening for “at risk” 
fibrosis 
At risk fibrosis = clinically significant fibrosis = ≥ F2

Targeted screening of populations at increased risk for 
advanced liver disease is advised:
• Patients with T2DM
• Obesity with metabolic complications
• Family history of cirrhosis
• Significant alcohol use (> 20 g / day in F, > 30 g / day in M)



Screening for “at risk” 
fibrosis 

Rinella et al, Hepatology, May 2023



Screen and diagnose 
MASLD









Screening for “at risk” 
fibrosis 

Aminotransferase levels are frequently normal in patients with 
advanced liver disease due to MASLD and should not be used 
in isolation to exclude the presence of MASLD with clinically 

significant fibrosis.



VCTE: Vibration-controlled 
transient elastography
ELF : Enhanced Liver 
Fibrosis test 
NIT: Non-invasive testing



Case Study



VCTE: Vibration-controlled 
transient elastography
ELF : Enhanced Liver 
Fibrosis test 
NIT: Non-invasive testing



Assessing Liver Fibrosis
Radiologic noninvasive assessment of hepatic fibrosis
Transient elastography (Fibroscan)
Acoustic radiation force impulse imaging and two-dimensional 
shear wave elastography (both ultrasound based)
Magnetic Resonance Elastography (MRE)



Assessing Liver Fibrosis

Rinella et al, Hepatology 2023



Assessing Liver Fibrosis

Rinella et al, Hepatology 2023



Does a liver biopsy still 
have a role?
When tests are discordant

When there are features that suggest a diagnosis other than 
steatotic liver disease



Case Study
Steatosis Grade 0

Fibrosis Stage F0- F1

Next steps?



Case Study
Patient lost 10 lbs. on GLP-1
Still fatigued
AST 45, ALT 47
PLT 135 K
HbA1c 7 %



Case Study
Fibroscan:
CAP 320 dB/s: steatosis grade S2
Liver stiffness 12 kPa: fibrosis stage F3



Management of MASLD



Management of MASLD
A healthy diet and regular exercise form the foundation of treatment 
for the vast majority of those with MASLD: calorie deficit, diets with 
limited carbohydrates and saturated fat and enriched with high fiber 
and unsaturated fats. 

Weight loss ≥ 7-10% improves 
steatosis, ballooning, inflammation, 
and fibrosis.



Management of MASLD
Abstain from alcohol

For patients without serologic evidence of immunity, 
vaccination for hepatitis A virus and hepatitis B virus

Standard, age-appropriate immunizations

Avoid OTC, herbs, supplements 



Management of MASLD
Control of MASLD risk factors 



Management of MASLD
Bariatric medicine 

Dual GLP-1 and GIP receptor agonist approved for long-term 
use: Tirzepatide

GLP-1 agonists approved for long-term use: Semaglutide, 
Liraglutide

Combination phentermine-topiramate approved for long-term 
use

Combination naltrexone-bupropion approved for long-term use

Pancreatic lipase inhibitor approved for long-term use: Orlistat

Noradrenergic sympathomimetic drugs approved for short-term 
use: Benzphetamine, Diethylpropion, Phentermine, Phendimetrazine



Management of MASLD
Bariatric surgery
BMI ≥40 kg/m2 irrespective of metabolic comorbid disease or 
BMI ≥35 kg/m2 with comorbidities (T2DM or pre-DM, 
uncontrolled hypertension, osteoarthritis of hip or knee, urinary 
incontinence)

Effectively resolves MASLD or MASH in the majority of 
patients without cirrhosis and reduces mortality from CVD and 
malignancy.



Management of MASLD

Histological response may be tracked using 
non-invasive testing 





Resmetirom- The Maestro Trial 
Resemetirom: partial agonist of THR-β, which is the major 
form of thyroid hormone receptor THR in the liver.

Stimulation of THR-β 
in the liver reduces 
intrahepatic 
triglycerides.

Actions of thyroid 
hormone outside the 
liver (including the 
heart and bones) are 
largely mediated 
through THR-⍺. 



Resmetirom- The Maestro Trial 



Resmetirom- The Maestro Trial 





The two primary end points at week 52 were resolution of nonalcoholic 
steatohepatitis (NASH) with no worsening of fibrosis (Panel A), and an 
improvement (reduction) in fibrosis by at least one stage with no worsening 
of the nonalcoholic fatty liver disease (NAFLD) activity score (Panel B). 



The key secondary end point 
was the percent change from 
baseline in the low-density 
lipoprotein (LDL) cholesterol 
level at week 24 (Panel C). 

Starting at Month 3 and 
through Month 12, there was 
a trend of greater reductions 
from baseline in average ALT 
and AST in the resmetirom 
groups as compared to the 
placebo group.



EAIR Exposure Adjusted Incidence Rate

Increases in mean ALT and AST levels were observed in the first 4 weeks after 
initiating treatment with resmetirom. Mean elevation in ALT and AST values was 
<1.5x baseline at 4 weeks after treatment initiation and returned to baseline 
around 8 weeks.







In The Pipeline

Noureddin et al, Hepatology, March 2024



Take Home Messages
• General population-based screening for MASLD is not 

advised.

• All patients with hepatic steatosis or clinically suspected 
MASLD, notably high-risk individuals, such as those with 
T2DM, medically complicated obesity, family history of 
cirrhosis, or more than mild alcohol consumption, should be 
screened for advanced fibrosis (FIB-4).

• In high-risk individuals, FIB-4 should be repeated every 1–
2 years. 

• If FIB-4 ≥1.3, VCTE, MRE, or ELF may be used to exclude 
advanced fibrosis.

• In the non- gastroenterology/hepatology setting, patients with 
suspected advanced fibrosis or discordant NITs should be 
referred to a specialist.



Take Home Messages
• Aminotransferase levels  should not be used in isolation to 

exclude the presence of clinically significant fibrosis.

• Normative values for ALT reported by most laboratories 
exceed what is considered a true normal. Generally, ALT 
>30 U/L should be considered abnormal.

• Diet, exercise, weight loss and control of MASLD risk factors 
are the cornerstone of treatment.

• Resmetiron: first FDA approved drug for MASLD with F2 – F3 
fibrosis. More data is needed, and more medications are in the 
pipeline.

• Histological response may be tracked using non-invasive 
testing.



Thank You
Questions?
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