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SLD: Inclusive Rather Than Exclusive Criteria

Rinella. Hepatology, 2023;78:1966. 

*Weekly intake 140-350 g female, 210-420 g male (average daily: 20-50 g female, 30-60 g male).
†eg, lysosomal acid lipase deficiency, Wilson disease, hypobetalipoproteinemia, inborn errors of metabolism.
‡eg, hepatitis C virus, malnutrition, celiac disease.
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Prevalence of MASLD and MASH

• Global prevalence of NAFLD is 25.24% (95% CI: 22.10-28.65)

• Prevalence of NASH in general population is estimated between 1.5% and 6.45%

CI = confidence interval

Younossi ZM et al. Hepatology. 2016;64(1):73-84. 



Prevalence of MASLD in Patients with Diabetes

• Overall global prevalence of 

NASH among T2DM patients 

is 37.3%

• 17% of biopsied diabetics 
have advanced fibrosis 

(fibrosis > F3)

Younossi ZM, et al. J Hepatol. 2019;71(4):793-801.



Harrison et al; J Hep 2021

High Epidemic Areas



MASH Rules: Baseline Fibrosis Stage Predicted Mortality 

and Time To Development of Severe Liver Disease
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The NASH CRN Prospective Data 



MASH Leading Cause of Transplant in Women

Noureddin et al; AJG 2018



MASH is Fastest Cause of HCC

Younossi et al; CGH 2019



Multisystem Disease with Competing Risk



Mortality Rates in MASLD Are Increasing

Paik et. al. Hepatol Comm 2019 Hagstrom et. al. J Hepatol 2017



Liver Is Central To Lipoprotein Metabolism 

And Atherogenic Dyslipidemia

TG

LDL Receptor

Large 
VLDL

Syed & Siddiqui, Liver Transplantation 2021; Patel & Siddiqui. Hepatology 2019

Large VLDL 
Small Dense

 LDL Fibrofatty Plaque

Macrophages
Foam Cell

LDL Oxidized

Thrombus

Foam Cells
Lymphocytes

Circulation

Chattrala et. al. Liver Transpl 2015 Idowu et. al. Liver Transpl 2015Siddiqui et. al. Hepatology 2019



Risk Of All-Cause And CVD-Related Mortality 

Associated with Severity of MASLD

Non-NAFLD

NAFLD

Haring et. al. Hepatology 2009;  Kim et. al. Hepatology 2013

CVD-related mortality by Fibrosis

Multivariate Adjusted 

Models for CVD 
mortality

High NFS 1.69 (1.09-2.63)

High APRI 2.53 (1.33-3.37)

High FIB-4 2.68 (1.44-4.99)



Small Dense LDL In MASLD

Patel et. al. Clin Gastro Hepatol 2020Siddiqui et. al. Clin Gastro & Hep 2014

Small Dense LDL-

Cholesterol



Vulnerable Coronary Plaques In MASLD

Assy et. al. Radiology 2010
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Impaired Endothelial Function In MASLD

Villanova et. al. Hepatology 2005; Lautamaki et. al. Am J Physiol Endocrinol Metab 2006; Yilmaz et. al. Atherosclerosis 2010



Relationship Between Dyslipidemia And 

MASLD



MASLD is Associated with Diastolic 

Dysfunction

Van Wagner et. al. Hepatology 2015



Cardiac Fat is Related to Severity of Liver 

Fat

Graner et. al. Circ Cardiovasc Imaging 2014
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Cardiac Fat is Directly Associated with 

Diastolic Function

Rijzewejk et. al. J Am Coll Cardiol 2008



The Link Between Liver and Diastolic 

Dysfunction



Graner et al. Circ Cardiovasc Imaging 2014
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Liver Disease Severity Linked to Diastolic Dysfunction

Cancer Atherosclerosis Diastolic Dysfunction

NAFLD has elevated 

LV 

filling pressures

Cardiac fat is directly 

linked to severity of liver 

fat

Fibrosis associated with 

impaired LV filling



AGA 2026



AASLD 2023 Guidance: Management of 
MAFLD/MASH



Cusi et al; Endo Practice 2022



Cusi et al; Endo Practice 2022



Degree of Discordance Between FIB-4 and Transient 
Elastography: An Application of Current Guidelines on General 
Population Cohort

Chang…Noureddin CGH 20204



AASLD: Noninvasive Parameters for “At-Risk” MASH

Identification of “At-Risk” NASH

Combined FAST ≥0.67 <0.35

▪ ≤0.35 (sensitivity 90%) 

▪ ≥0.67 (specificity 90%) 

▪ In validation cohorts, the PPV of FAST 

ranged between 0.33 and 0.811,2

Combined MEFIB

FIB-4 ≥1.6 plus 

MRE 

≥3.3 kPa 

FIB-4 <1.6 plus 

MRE 

<3.3 kPa

▪ Sequential approach identifies patients with 

stage ≥2 fibrosis with >90% PPV3

MAST ≥0.242 ≤0.165
▪ 0.242 (specificity 90%), 0.165 

(sensitivity 90%)4

cT1 ≥875 ms <825 ms
▪ Requires further validation as data are 

derived from 1 study5



Liver stiffness

▪ Obtained through a VCTE 

measurement

▪ Correlated to extent of 

fibrosis

CAP

▪ Quantification of 

ultrasound attenuation 

obtained in VCTE 

measurement

▪ Correlated to liver 

steatosis

Vibration-Controlled Transient Elastography (VCTE)

SteatosisFibrosis

Imaging Techniques: VCTE

Siddiqui MS, et al. Clin Gastroenterol Hepatol. 2019;17:156-163.e2.



Cutoff for 

Detecting 

Advanced Fibrosis

Sensitivity

(95% CI)

Specificity

(95% CI)

PPV

(95% CI)

NPV

(95% CI)

MRE stiffness

≥3.64 kPa

0.86 

(0.65-0.97)

0.91

(0.83-0.96)

0.68

(0.48-0.84)

0.97

(0.91-0.99)

Modified phase-contrast pulse sequence to visualize rapidly propagating 

mechanical shear waves (~60 Hz)

Laura: 3.3 kPa

Imaging Techniques: MRE

Loomba R, et al. Hepatology. 2014;60:1920-1928. Patel J, et al. Therap Adv Gastroenterol. 2016;9:692-701. Han MAT, et al. Liver Int. 

2020;40:2242-2251. Reproduced for educational purposes only. 



Andersson et al CGH 2021

Low likelihood of 

having NASH

cT1 <800ms

Evidence of 

NASH

cT1 800-875ms

n=543 NAFLD

n=100 Healthy

cT1 and PDFF

Biopsy - NAS 

High likelihood of having 

"High-risk" NASH

cT1 >875ms

AUROC=0.78

LiverMultiScan cT1 accurately identifies At-Risk MASH 

patients



Proposed Algorithm for Patient Selection Using 
NITs

* If biopsy is performed and liver histology 
demonstrates Stage 2 or 3 disease, can treat as long 

as there is no clinical or imaging evidence of portal 

hypertension (eg, ascites apparent on imaging, 

gastroesophageal varices, history of hepatic 

encephalopathy).

PHTN: portal hypertension.

MASLD
Assess Steatosis

Rule out other causes of liver disease 

Assess for fibrosis

VCTE >10-15 kPA OR

MRE >3.3-4.2 kPA OR

ELF score 9.2-10.4 OR

FAST, MAST, MEFIB 

AND

platelets ≥140 OR             
 no evidence PHTN

VCTE 15-20 kPA OR

MRE 4.3-4.9 kPA OR

ELF score 10.5-11.3

FAST, MAST, MEFIB  

AND 

platelets ≥140 OR              
 no evidence PHTNa

VCTE >20 kPa*

OR

MRE >5 kPa*

OR

ELF >11.3*

Treat Consider treatment Do not treat

Noureddin..Rinella et al’   CGH 2024



AASLD 2024 Guidelines

Chen, Vincent L.1; Morgan, Timothy R.2,3; Rotman, Yaron4; Patton, Heather M.5,6; Cusi, Kenneth7; Kanwal, Fasiha8,9,10; Kim, W. Ray11. Resmetirom therapy for metabolic
dysfunction-associated steatotic liver disease: October 2024 updates to AASLD Practice Guidance. Hepatology ():10.1097/HEP.0000000000001112, October 18, 2024. | DOI: 
10.1097/HEP.0000000000001112 



Figure 2: Assessment of safety and treatment response on Resmetirom

Assessing Safety and Treatment Response of 
Resmetirom

Noureddin..Rinella et al’   CGH 2024



Bansal MB et al. Hepatology, 2025



Bansal MB et al. Hepatology, 2025
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