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DISCLAIMER:
I know the terminology has changed to MASLD/MASH, however if the publication occurred 

prior to this I am leaving the original terminology
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New Terminology
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• Affirmative set of diagnostic criteria for MASLD
• Near universal agreement to err on side of being 

inclusive
• Simple, readily available and easily measurable 

parameters
• The diagnostic criteria were also selected to align with 

cardiometabolic risk factors already well established 
and validated in other metabolic health disorders 

4The NAFLD nomenclature is changing.

Definition
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5The NAFLD nomenclature is changing.
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Alcohol use interacts 
with cardiometabolic 

risk factors and 
impacts risk of 

decompensation

Israelsen et al. MetALD: new opportunities to understand the 
role of alcohol in steatotic liver disease. Lancet GI Hep 2023

Dynamic spectrum of 
MASLD-MetALD-ALD
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Context
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Simple Steatosis 
NASH

Simple Steatosis

80%

10-20%

Natural History of NAFL and NASH

Younossi ZM. et al. Medicine. 2012
Chalasani N, et al. Hepatology. 2018;67:328–357; .

Cirrhosis

10-20%
Overall

• Slowly progressive 
• NAFL: 1 fibrosis 

stage q14 yrs 
• NASH  q7 yrs 
• Doubled by HTN

• Rapid ~20% of cases
• Progression is not linear 
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Mortality Is Higher in Those With NASH 
Compared to Those With Isolated Steatosis

Analysis of all-cause mortality in six separate studies with approximately 13 years of follow-up

aOther causes of death include extrahepatic malignancy, diabetes-related complications, renal disease, neurological disease, respiratory disease, infections, and accidents.
Bril F and Cusi K. Endocrinol Metab Clin North Am. 2016;45:765–781.
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Mortality Is Higher in Those With MASH 
Compared to Those With Isolated Steatosis

Analysis of all-cause mortality in six separate studies with approximately 13 years of follow-up
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Approximately 7% to 13% of Those With 
T2DM Have Advanced Fibrosis Due to NASH

Four studies in 2,720 T2DM patients evaluated for 
NAFLD and advanced fibrosis due to NASH

1. Arab JP, et al. Ann Hepatol. 2016;15:721–728; 2. Doycheva I, et al. Aliment Pharmacol Ther. 2016;43:83–95; 3. Kwok R, et al. Gut. 2015;65:1359–1368; 4. Lai LL, et al. J Gastroenterol Hepatol. 2018. [Epub ahead of print].

7% to 13% 
of patients with T2DM may have 

advanced fibrosis due to NASH 

T2DM

70%

Advanced fibrosis due to NASH 

Approximately

of those with T2DM 
also have NAFLD 

”Hold on to”
MASLD + MetS
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Analysis of a Simulation Model to Estimate Long-term Outcomes in Patients with Nonalcoholic Fatty Liver 
Disease

JAMA Netw Open. 2022;5(9):e2230426. doi:10.1001/jamanetworkopen.2022.30426

Competing Liver-Related and Non–liver-related Mortality in Patients Aged 40 Years or 65 Years With Nonalcoholic Fatty Liver Disease (NAFLD) by Fibrosis Stage

Patients aged 65 years, 
estimated 10-year non–liver-
related mortality was higher 
than liver-related mortality in all 
fibrosis stages 
F2: 16.7% vs 0.8%
F3: 28.8% vs 3.0%
F4: 40.8% vs 21.9%

Patients aged 40 years, non–
liver-related mortality was higher 
than liver-related mortality in 
stage F2 (2.7% vs 1.1%) or F3 
(5.0% vs 4.3%); But reversed in 
stage F4 (8.2% vs 31.6%)

“Hold on to” the Young
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Tools to help you 

https://www.gastrojournal.org/article/S0016-5085(21)03384-9/fulltext

https://nash.gastro.org

https://www.gastrojournal.org/article/S0016-5085(21)03384-9/fulltext
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Screen AND Stage 
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If you return patients to primary care 
that are not currently at risk for liver 
related disease

• Offer clear plan on follow with 
links to guidelines and FIB4 
calculator and ELF CPT code

• Radiology offers both LSM and 
MRE

• Place recall reminder to get 
staging in chart

• Schedule follow-up at 5 year 
interval in those <65 years old

This could change w/ drug development
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Treat Co-Morbid Conditions like a 
Hepatologist (would want you to)

Off Label Therapy 
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Endocrine Practice 2022 28528-562DOI: (10.1016/j.eprac.2022.03.010) 

GLP1
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Endocrine Practice 2022 28528-562DOI: (10.1016/j.eprac.2022.03.010) 

PPAR/GLP1
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PN Newsome et al. N Engl J Med 2020Mean weight loss was 13% in 0.4 mg group vs. 1% in placebo

Semaglutide in NASH: 
Primary and Secondary Endpoints
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https://trials.lilly.com/en-US/trial/226499 

https://trials.lilly.com/en-US/trial/226499
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•Improved histology 
•> 1 drop in ballooning
•No increase in fibrosis
             AND

•Reduction in NAS < 3 or
•NAS decrease of > 2

•Both resolved NASH
•Neither impacted Fibrosis 

Courtesy of AJS

PIVENS: Vitamin E not Pioglitazone met primary endpoint

Pioglitazone improves insulin 
sensitivity @ PPAR gamma ½ and 
lipid metabolism through PPAR 
alpha
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October 21, 2021 N Engl J Med 2021; 385:1547-1558 DOI: 10.1056/NEJMoa2036205

PPAR Agonist

https://www.nejm.org/toc/nejm/385/17?query=article_issue_link
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Endocrine Practice 2022 28528-562DOI: (10.1016/j.eprac.2022.03.010) 
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ACEi and ARBs associated with lower risk of HCC 
and cirrhotic complications in patients with NAFLD

Zhang X, et al. ILC 2021; OS-931

BACKGROUND
• ACEi and ARBs inhibit hepatic stellate 

cells and liver fibrosis in animal studies

METHODS

Data analysis

Overall cohort included 12,494 NAFLD patients

Received ACEi/ARB
7,428 (59.5%)

Did not receive ACEi/ARB
5,066 (40.5%)

Retrospective cohort study of patients with NAFLD

RESULTS

Weighted SHR
(95% CI) p-value

Liver-related events 0.44 (0.33–0.59) <0.001

HCC 0.46 (0.30–0.72) <0.001

Cirrhotic complications 0.42 (0.29–0.61) <0.001

CONCLUSION
• ACEi/ARB treatment was associated with a lower risk of 

liver-related events, HCC, and cirrhotic complications in 
patients with NAFLD
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Endocrine Practice 2022 28528-562DOI: (10.1016/j.eprac.2022.03.010) 
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Treat MASLD in those at risk for progression
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• LIFESTYLE MODIFICATIONS FOR ALL
• Referral to preventative health or behavioral therapy
• Therapy in those at highest risk for progression (F2/F3)
• Bariatrics/Endo-bariatrics 
• Consider clinical trials
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Lifestyle modifications
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NASH Resolution
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Weight Loss Reverses Fibrosis

25

10

26

64

90

45
38

50

81

0

25

50

75

100

overall <5% 5-7% 7-9% >10%

MASH Resolution Baseline Fibrosis Improved

Pe
rc

en
to

f P
at

ie
nt

s

% Weight Loss

(Vilar-Gomez et al., 2015)



Rush University Medical Center  |  4/17/2024 34



Rush University Medical Center  |  4/17/2024 35

Harrison, NEJM 2024
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Cirrhosis

Significant
fibrosis (F2)

Advanced 
fibrosis (F3)

MASLD MASH

MASH

MASH

No/mild
fibrosis F0,F1High risk of 

Progression

Current view of candidates for pharmacotherapy: 
non-cirrhotic MASH



Rush University Medical Center  |  4/17/2024 37

NASNAS >2 pt reduction NASH resolution

Liver fat content (>30% relative decrease) and a >17 IU/L 
ALT reduction predict histological improvement

Huang, Clin Gastro Hepatol 2023
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GLP1 dual and triple agonism
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Romero-Gomez,  J Hepatol 2023

Liver fat reduction at week 24 GLP1-Glucogon R co-agonist
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• 83.0% of adults treated with survodutide achieved a statistically 
significant improvement of metabolic dysfunction-associated 
steatohepatitis (MASH) versus placebo (18.2%) 

• Primary endpoint biopsy-proven improvement in MASH after 48 
weeks, without worsening of fibrosis 

• Survodutide also met all secondary endpoints, including a 
statistically significant improvement in liver fibrosis

https://www.boehringer-ingelheim.com/human-health/metabolic-diseases/survodutide-top-line-results-mash-fibrosis-0#:~:text=Boehringer%20Ingelheim%20today%20announced%20that,%25)%2C%20p%3C0.0001%5D.

https://www.boehringer-ingelheim.com/human-health/metabolic-diseases/survodutide-top-line-results-mash-fibrosis-0#:%7E:text=Boehringer%20Ingelheim%20today%20announced%20that,%25)%2C%20p%3C0.0001%5D
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Front. Endocrinol., 21 December 2020

Metabolic Regulators: FGF21 and FGF19 
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Histological improvement in efruxifermin 
Phase 2b HARMONY study (F2-F3 NASH)

Fibrosis Improvement ≥1 Stage 
& No Worsening of MASH at Week 96
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Fibrosis Improvement ≥1 Stage Without 
Worsening of NASH1 at Week 362

Source Data: Liver Biopsy Analysis Set; Topline preliminary data
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Harrison Clinical Gastroenterology and Hepatology 2024 

Safety and Efficacy of Efruxifermin in Combination With a GLP-1 Receptor 
Agonist in Patients With NASH/MASH and Type 2 Diabetes
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Loomba et al N Engl J Med 2023;389:998-1008

FGF21 Analogue Pegozafermin in NASH
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Obeticholic acid
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Conclusions: • MASLD is present in more than 30% of Americans
• Concentrate the effort in those with risk for liver 

disease
• Fibrosis is associated with liver related morbidity and 

mortality
• We have our first agent for F2/F3!!!

• Lifestyle intervention is the cornerstone of therapy
• Treat co-morbid conditions in a liver friendly way

• Treat Obesity
• Follow your patient (on or off therapy!)
• Drug pipeline is rich… 
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