
Mark W. Sonderup
Division of Hepatology

University of Cape Town and 
Groote Schuur Hospital

http://t2.gstatic.com/images?q=tbn:ANd9GcR3p1IbsNq2bzKW3K53rUQme9sJLNhXvfzxv3hJzNGHOdx_WREGeA

MASLD/MASH 
management - 

What lies ahead?

http://www.google.co.za/url?sa=i&source=images&cd=&docid=UYTygJ44vTiBBM&tbnid=_DQiZ8jhP6UoFM:&ved=0CAgQjRwwAA&url=http://www.uct.ac.za/about/logo/&ei=4HuGUaClOdOKhQf69oEY&psig=AFQjCNF_CJnP2ioW01cyMrHHRfcZKwQirQ&ust=1367854433069548


9

Slides are the property of the author and AASLD. Permission is required from both AASLD and the author for reuse.

MASLD and Liver Transplantation

• Now a leading indication for liver transplantation in the USA
• Equals alcohol associated liver disease
• #1 indication for transplant in women > 65 years

Younossi et al. Clin Gastroenterol Hepatol 2018



Risk of Severe Liver Disease1
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MASLD outcomes and the centrality of liver fibrosis 

1. Hagström. J Hepatol. 2017;67:1265. 2. Dulai. Hepatology. 2017;65:1557.
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Advanced (F3-4) liver fibrosis
Increaseseventualriskforliver-relatedevents+ deathfromanycause

NASH CRN Prospective Study (1773 patients)

Sanyal et al. N Engl J Med 2021
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Fibrosis Staging Approach

Regression of MASH fibrosis/cirrhosis improves outcomes

▪ Pooled analysis of 1135 patients with MASH cirrhosis from  STELLAR-4 
(selonsertib, ASK i) and simtuzumab studies

‒ Improvement in MASH fibrosis stage associated with lower risk of 
liver-related events

HR: 0.16 (95% CI: 0.04-0.65; P = .0104) HR: 0.08 (95% CI: 0.02-0.32; P = .0004)

Sanyal. Hepatology. 2021;75:1235.
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Obesity: GLP-1 RA 
Diabetes: Pioglitazone; GLP-1 RA; SGLT2
Dyslipidemia
Hypertension
Sleep apnea

Metabolic syndrome 
comorbidities

Alcohol, smoking, fructose, coffee

Modifiers 

Weight loss
Exercise

Diet

Sedentary lifestyle/
Overweight

Patient

Early intervention is key – aim to target fibrosis

>8200 daily steps
→ Protection from incident diseases

 - Obesity
 - Sleep apnea
 - GORD
 - Major depression
 - Diabetes 
 - Hypertension

Cusi. Endo Pract. 2022;28:528. Master. Nat Med. 2022;28:2301. 



Weight loss in MASLD
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Physical activity in MASLD
• Exercise reduces liver fat by 20-30% - even sans weight loss

• Kind of exercise: Aerobic vs. Resistance                  
Average effective routine: 3x/week x 12 week

• Both improved liver fat
• Resistance training alone – less of an overall quantum of liver fat reduction

• Intensity
• Patients with vigorous but not moderate physical activity ↓ NASH (OR 0.65)

• Frequency
• Moderate intensity ≥5x/week greatest benefit
• Dose response: Moderate-vigorous ≥ 250 min/week
• Doubling time in vigorous activity ↓ risk of advanced fibrosis (OR 0.53)

Kistler et al. AJG 2011; St George et al. Hepatology 2009; Hashida et al. J Hepatol 2017 ; Schweitzer et al. Hepatology 2017; Stine Hepatology 2022; Stine Clin Liv Disease 2022



Bariatric Surgery and MASLD
▪ Improvement in liver histology reported in several studies

Harrison. Hepatology. 2009;49:80. Promrat. Hepatology. 2010;51:121. Chalasani. Gastroenterology. 2012;142:1592.   Lassailly. Gastroenterology. 2020;159:1290. Verrastro. Lancet. 2023;401:1786. Boon-Bee Goh. World J Gastroenterol. 2018;24:3112.

MASH Resolution Without Worsening Fibrosis (ITT) Improvement of ≥1 Stage of Liver Fibrosis 
Without Worsening of MASH (ITT)
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Glucagon-like peptide-1 (GLP-1) agonists

Yabut. Endocr Rev. 2022

CNS

Hypothalamic 
or hindbrain 
GLP-1 R+ 
neurons

Pancreas

GLP-1 R+ β-cell

Adipocyte

Insulin

Glucose

Fatty 
acids

GLP-1 RA

Direct effect
Indirect effect

↓ Food intake

↑ Weight loss

↓ Liver lipids

↑ Insulin secretion

↑ Adipose nutrient uptake

↓ Liver lipids

↓ Chylomicron secretion

↓ Chylomicron synthesis

↓ Gut motility

GutLiver

↓ Glucose production

↓ De novo lipogenesis
↓ TG secretion

↓ VLDL secretion

↑ Insulin
↓ Glucagon

↑ Glucose uptake

GIP –glucose-dependent insulinotropic polypeptide

GR - Glucagon Receptor



GLP-1 RA’s effects on Adiponectin

Simental-Mendía. Br J Clin Pharmacol. 2021;87:4140

Mean Difference and 95% CIs for effect of GLP-1 RAs on Adiponectin

GLP-1 Control Mean Difference Mean Difference
Study or Subgroup Mean (µg/mL) SD (µg/mL) Total Mean (µg/mL) SD (µg/mL) Total Weight, % IV, Random, 95% CI (µg/mL) IV, Random, 95% CI (µg/mL)
1.1.1 Exenatide
Bi 2014 5.5 1.8 11 5.3 2.91 22 3.8 0.20 (-1.42 to 1.82)
Bunck 2010 -1.8 0.82 30 -0.14 2.35 29 5.3 -1.66 (-2.56 to -0.76)
Derosa 2012 -0.2 0.6 86 0.8 0.65 85 6.3 -1.00 (-1.37 to -0.63)
Dutour 2016 0.1 1.1 22 0.6 2.88 22 4.5 -0.50 (-1.79 to 0.79)
Elkind-Hirsch 2008 0.65 0.94 28 1.5 0.8 28 6.2 -0.85 (-1.31 to -0.39)
Fan 2013 2.01 2.92 49 0.35 2.31 68 5.2 1.66 (0.68 to 2.64)
Gurkan 2014 0.1 0.59 17 0 0.7 17 6.2 0.10 (-0.34 to 0.54)
Liang 2013 1 0.5 34 1.42 1.99 67 6.1 -0.42 (-0.93 to 0.09)
Quan 2017 2.1 4.21 100 0.2 3.65 100 4.9 1.90 (0.81 to 2.99)
Sathyanarayana 2011 15.3 2.38 11 7.3 1.22 10 3.8 8.00 (6.40 to 9.60)
Savvidou 2016 2 2.55 55 2 3.22 48 4.8 0.00 (-1.13 to 1.13)
Shi 2017 1.57 1.41 15 0.26 1.25 16 5.3 1.31 (0.37 to 2.25)
Subtotal (95% CI) 458 512 62.4 0.60 (-0.23 to 1.42)
Heterogeneity: Tau2 = 1.88; Chi2 = 177.48; df = 11 (P <.00001); I2 = 94%
Test for overall effect: Z = 1.42 (P = .16)

1.1.2 Liraglutide
Ahmadi 2018 1.5 4.15 63 0.6 2.9 58 4.5 0.90 (-0.37 to 2.17)
Armstrong 2016 1.25 1.19 7 -0.257 1.88 7 3.7 1.51 (-0.14 to 3.16)
Frøssing 2018 0.5 0.3 48 0.4 0.3 24 6.5 0.10 (-0.05 to 0.25)
Ghanim 2020 0.14 1.93 37 -0.16 1.68 27 5.4 0.30 (-0.59 to 1.19)
Li 2015 0.77 1.75 33 -0.03 1.34 11 5.1 0.80 (-0.19 to 1.79)
Takeshita 2015 0.2 2.4 54 0.5 2.61 58 5.3 -0.30 (-1.23 to 0.63)
Yan 2019 6.9 8.5 48 1.02 9.83 51 1.4 5.88 (2.27 to 9.49)
Yang 2013 0.97 0.94 10 0.24 0.86 10 5.6 0.73 (-0.06 to 1.52)
Subtotal (95% CI) 300 246 37.6 0.55 (0.04 to 1.06)
Heterogeneity: Tau2 = 0.27; Chi2 = 18.78; df = 7 (P = .009); I2 = 63%
Test for overall effect: Z = 2.10 (P = .04)

Total (95% CI) 758 758 100.0 0.59 (0.10 to 1.08)
Heterogeneity: Tau2 = 0.95; Chi2 = 207.35; df = 19 (P = .00001); I2 = 92%
Test for overall effect: Z = 2.36 (P = .02)
Test for subgroup differences: Chi2 = 0.01; df = 1 (P = .92); I2 = 0%

-4 -2 0 2 4
Favors GLP-1    Favors Control
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▪ Liraglutide GLP-1 agonist - Randomized, double-blind phase II study[1] 
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LEAN study: 48-week Liraglutide vs Placebo in overweight NASH

Primary Endpoint[2]:
Histologic Improvement
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Placebo
Liraglutide 1.8 mg SC QD (diabetes dose, not weight loss dose)



Semaglutide (OzempicR, WegovyR)

Newsome. NEJM. 2021:384:1113.
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Semaglutide
0.1 mg
(N = 57)

Semaglutide
0.2 mg
(N = 59)

Semaglutide
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(N = 58)

Odds ratio: 6.87
(95% CI: 2.60-17.63;

P <.001)
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Odds ratio: 3.36 (95% CI: 1.29-8.86)
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Semaglutide 2·4 mg once weekly in patients with NASH related 
cirrhosis: a randomized, placebo-controlled phase 2 trial

The Lancet Gastroenterology & Hepatology Volume 8 Issue 6 Pages 511-522 (June 2023) 



Figure 2 

The Lancet Gastroenterology & Hepatology 2023 8511-522DOI: (10.1016/S2468-1253(23)00068-7) 

Improvement in liver fibrosis and no worsening of 
NASH (A) and resolution of NASH (B) at 48 weeks

The Lancet Gastroenterology & Hepatology Volume 8 Issue 6 Pages 511-522 (June 2023) 



Efinopegtutide

A phase 2a active-comparator-controlled study to evaluate the efficacy and safety of efinopegdutide in patients with NAFLD

J Hepatology 79 (4) Oct 2023



Sanyal AJ et al. N Engl J Med 2024;391:311-319

Survodutide



Change in Liver-Enzyme Levels over Time

Sanyal AJ et al. N Engl J Med2024;391:311-319



Loomba R et al. N Engl J Med2024;391:299-310

Tirzapetide



Nature Reviews Gastroenterology & Hepatology (2024)

Thyroid hormone regulation of hepatic glucose metabolism

THRB (the predominant 
thyroid hormone receptor 
isoform in the liver)

Hypothyroidism causes MASH

Deiodinase 1 mRNA and protein expression and 
activity are downregulated as MASH progresses to 
produce ‘intrahepatic’ hypothyroidism.

Increased lipogenesis and decreased fatty acid β-
oxidation cause steatosis and lipotoxicity that lead to 
inflammation and fibrosis in MASH.

Thyroid hormones increase β-oxidation of fatty acids 
and mitochondrial turnover to reverse inflammation 
and fibrosis.

Thyroid hormones or thyromimetics are effective 
therapeutic agents for MASH

https://www.nature.com/nrgastro


Liver thyroid hormone receptor-beta

Sinha and Yen. Cell Biosci 2016;6:46
21
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Harrison SA et al. N Engl J Med2024;390:497-509



THR-β agonist: Resmetirom 

p<0.0001

p<0.0001

p=0.0002

MASH Resolution* Fibrosis Improvement (≥1 Stage)*

*Liver biopsy (ITT) at week 52. Harrison. NEJM. 2024;390:497.
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MASH with F2 or F3 fibrosis
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Kuchay. Diabetes Care. 2018;41:1801. 

Change in liver fat relative to baseline as assessed by MRI-PDFF

P = .054 P <.0001

Baseline
Post treatment

Sodium-Dependent Glucose Cotransporters 1, 2



FGF21 receptors in the paraventricular nucleus of the hypothalamus and correlates with 
reduced dopamine neurotransmission within the nucleus accumbens

FGF21 is a hepatokine

FGF21 analogues e.g. Efruxifermin, pegozafermin

https://en.wikipedia.org/wiki/Paraventricular_nucleus
https://en.wikipedia.org/wiki/Hypothalamus
https://en.wikipedia.org/wiki/Dopamine
https://en.wikipedia.org/wiki/Neurotransmission
https://en.wikipedia.org/wiki/Nucleus_accumbens
https://en.wikipedia.org/wiki/Proteins_produced_and_secreted_by_the_liver


Safety and efficacy of once-weekly Efruxifermin versus placebo in non-alcoholic 
steatohepatitis (HARMONY): a multicentre, randomised, double-blind, placebo-

controlled, phase 2b trial

“Efruxifermin improved liver fibrosis and resolved NASH over 24 weeks in patients with F2 or F3 fibrosis, with 
acceptable tolerability, supporting further assessment in phase 3 trials”

Harrison, Stephen A et al. The Lancet Gastroenterology & Hepatology, Volume 8, Issue 12, 1080 - 1093 



Safety and Efficacy of Efruxifermin in Combination with a GLP-1 Receptor Agonist in 
patients with NASH/MASH and Type 2 Diabetes in a randomized phase 2b Study

12 weeks of Efruxifermin added to stable F1-F3 patients on GLP-RA 
(semaglutide, 48.4%; dulaglutide, 45.2%; liraglutide, 6.5%)

Harrison, Stephen A. et al. Clinical Gastroenterology and Hepatology, 2024



My thoughts – in conclusion

▪ Very promising data and therapeutic prospects

▪ TRHB and FGF21 agonists – improve fibrosis! (and MASH)

▪ GLP RA’s – improve MASH, mostly flat on liver fibrosis

     BUT



Protean effects of GLP-RA



GLA RAs – the issue to date



Protean (liver) effects of GLP-RA



For the now and immediate future

• The mirror will trump the liver (fibrosis)

• GLP RA’s will dominate ! 
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