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Key Takeaways

1. ALD and MASH are not separate diseases
They synergize through shared biology, accelerating fibrosis and clinical
progression.

2. Lipid flux—not fat itself—is the central driver
Genetics, alcohol, and metabolic stress converge on impaired hepatocyte
lipid handling.

3. Alcohol remains the dominant modifiable risk factor
Abstinence has the greatest impact on progression, recompensation, and
survival.

4. Emerging therapies target both biology and behavior
GLP-1-based and FGF21 therapies address food intake, alcohol craving,
and metabolic pathways. ‘t‘



The New Transplant Reality: Alcohol and Metabolic Liver Disease
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Fatty Liver: Evolving Concept of a Disease Spectrum
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2023 Fatty Liver Disease Nomenclature — Cognitive Fallacies
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Synergism in MetALD: Alcohol and Metabolic Risk are Mutual Amplifiers
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ldentical Genetic Determinants in ALD and MASH
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What Genetics Taught Us: Hepatocyte Lipid Handling in ALD/MASH
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The Hepatic Lipid Flux Mechanism

Culture of human hepatocytes

Lipid Droplets .
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Wrong genetics, alcohol, caloric overload and insulin resistance:
Lipids cannot move through the hepatocyte efficiently
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Confocal microscopy, 630x. Blue: DAPI (DNA). Orange: BODIPY (Triglycerides). Green: Perilipin



If Lipid Flux Stalls: Common Pathobiology of MASH & ALD
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Disrupted Intestinal Barrier (“Leaky Gut”) in ALD

Human colonic mucosal biopsies
Alcohol

Yellow: Z0O-1 (marker of tight junctions). Green: intestinal cells.
Confocal microscopy.
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Fibrosis Progression in MASH and ALD
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Natural History of ALD or MASH: Fibrosis Stage, and Disease Trajectory

The rate of fibrosis progression is:
* Dose-dependent 5 years to cirrhosis
* Doubled in MetALD F3 at diagnosis > F4
* Quadrupled in MetALD with

untreated HCV.

15-20 years to cirrhosis
F2 at diagnosis > F4

F4

FO or F1 at diagnosis 30-35 years to cirrhosis >



Foundational Interventions are Necessary — But not Sufficient

-

LIFESTYLE & WEIGHT LOSS ALCOHOL COUNSELING
+ Weight loss 27-10% * High priority
MASH resolution — fibrosis regression Even light/moderate alcohol + metabolic risk = 1 fibrosis

» Mediterranean-style diet; avoid sugar-sweetened No safe threshold in MASLD

drinks, refined carbs

Binge pattern especially harmful
+ 2150 min/week activity Oxidative stress, hepatocellular injury

Early counseling to prevent progression to MetALD

No therapy rivals abstinence in altering outcomes™ in ALD and MetALD.

*) progression, recompensation, survival 2



Interaction Between Alcohol and Diabetes in Fatty Liver Disease

Finnish registry study, N ~ 7000. Outcomes: Liver-related admissions, mortality, and liver cancer.
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Alcohol Dose and Risk of Cirrhosis: Every Gram Matters
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Biologic Targets of Fatty Liver Disease Therapeutics

Three principal targets: Alcohol craving, Food noise, Lipid Flux and Fibrosis

CNS effects (food noise, reward mechanisms): FGF21 and GLP-1 agonists
Out-of-control lipid flux and insulin resistance: FGF21 and GLP-1 agonists
Gut motility: GLP-1 agonists

Direct antifibrotic effects: FGF21 agonists
Intrahepatic fat burner: Resmetirom
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Current Landscape of Fatty Liver Disease Therapeutics
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GLP-1 Agonists Act Beyond the Liver

+ Glucagon Receptor Agonists

™ y N Energy expenditure (metabolic rate)had
Liver Pancreas Gl tract Brain Adipose tissue Liver

(indirect) (indirect)
w

Steatosis Glucose- Gastric Food intake/ Lipolysis Fatty acid oxidation

dependent emptying | appetite (hypothalamic Glycogenolysis
insulin secretion centers) Gluconeogenesis
Lipolysis

Administration of dual GLP-1/glucagon receptor agonists resulted in superior weight loss, lower
glucose levels and reduced food intake compared with pure GLP-1 receptor agonists alone.

Del Prato S et al. Obes Rev. 2022; 23:e13372.
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Tirzepatide, a dual GIP and GLP-1 agonist, in MASH F2-3
Body weight and liver enzymes
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Tirzepatide, a dual GIP and GLP-1 agonist, in MASH F2-3
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Tirzepatide and Semaglutide Reduce Alcohol Cravings

153 patients with obesity and concurrent alcohol use.
Analysis of 68000 social media posts before and after -
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Pegozafermin is an Engineered Bivalent FGF21 Analog
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Pleiotropic Actions of FGF-21

Harrison SA et al. J Hepatol. 2024 Sep;

81(3):562-576.
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ENLIVEN Phase 2b Extension Study: Pegozafermin for
the Treatment With Fibrosis — Results at 48 Weeks

70-
60~

2

§ so-

[

& -

=]

2

¥ 30

E

5 20
10-
0

MASH Resolution

Difference, 24 percentage points
(95%E C1, 10 1o 37)

Difference, 21 percentage points
(9536 CI, 9vo 33)

Difference, 35 percentage points
[95% C1, 10 1o 59)

| |
37

26
23

2 .

Placebo Pegozafermin,  Pegozafermin,  Pegozafermin,

[N=861) 15 mg Every Wk 30 mg Every Wk 44 mg Every 2 Wk
(N=14) (N=66) [N=51)

Loomba et al., NEJM 2023;389(11):998-1008

Percentage of Patients

Fibrosis Improvement by >1 stage

Difference, 20 percentage points
[95% CI, 5 wo 35) P=0.008

I
Difference, 19 percentage points
(95% CI, 5 to 32} P=0.0049

50—
I I
Difference, 14 percentage points
40 - [95% Cl, -9 1o 38)
| |
30+ 36 7
K.,
20-
104 7
]
Placebo Pegozafermin, Pegozafermin, Pegozafermin,
[N=61) 15 mg Every Wk 30 mg Every Wk 44 mg Every 2 Wk
(N=14} [N=66) [N=51)
Z\
D



Injected FGF21 Converts Alcohol Preference to Aversion

Normal FGF21 High FGF21

Wild type
FGF21 KO
KLB KO

)6

Sugar and alcohol

Injection of FGF21
Transgenic mice

Mice refusing alcohol
and sugary drinks

Hepatocytes make FGF21 in response to fasting and protein restriction. FGF21 signals to the hypothalamus and
reward circuits to change dietary preferences from empty calories (sugars, alcohols) to protein-rich diet.

FGF21 tells your brain: “Enough candy and fermented sugars (i.e. alcohol), your body needs real materials now”

Kliewer et al., Cell Metab. 2016 Feb 9;23(2):344-9.



Key Takeaways

1. ALD and MASH are not separate diseases
They synergize through shared biology, accelerating fibrosis and clinical
progression.

2. Lipid flux—not fat itself—is the central driver
Genetics, alcohol, and metabolic stress converge on impaired hepatocyte
lipid handling.

3. Alcohol remains the dominant modifiable risk factor
Abstinence has the greatest impact on progression, recompensation, and
survival.

4. Emerging therapies target both biology and behavior
GLP-1-based and FGF21 therapies address food intake, alcohol craving,
and metabolic pathways. ‘t‘
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