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Rising Contribution of NAFLD to
HCC In Newcastle, UK
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Dyson et al, Journal of Hepatology, Volume 60, 110 — 117, 2014



NASH is the Fastest Growing Cause of HCC
Among Liver Diseases
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Mechanisms of Increased Cancer Risk
Associated with Obesity

Obesity confers increased risk of all cancers, but esp. HCC

A chronic inflammatory state, with more oxidant stress, DNA damage and
mutations

Increased estrogen production by fat
Higher circulating IGF and insulin
Increased adipokines, especially leptin, which is a mitogen

Altered gut microbiome



Genomic Features of HCC in NASH

Very few studies; too early to draw conclusions
Pathways regulated by HNF4 reported in one study (Frades, PLoS one, 2015)
Prognostic signatures reported (Frades, PLoS one, 2015)

May have unique epigenetic features (Deconti, Mol Canc Res, 2017; Dechass,
Mol Carcinogenesis, 2018)



HCC Development in Western Diet/CCIl, NASH Model
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Using Big Data Approaches to

|dentify Disease-relevant Pathways
Comparison of Animal Models and Human NAFLD
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Links from NASH to HCC
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Squalene Epoxide Drives NAFLD-HCC

Lysosomal
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Autophagy

A highly conserved cellular pathway to preserve energy
homeostasis through degradation of intracellular substrates

Initiation Vesicle elongation Maturation Docking and fusion Vesicle breakdown
and degradation

) Lysosomal
acid hydrolases

Isolation membrane

(phagophore) Autophagosome Autolysosome

Choi et al, 2013 NEJM



Autophagy is Defective in NAFLD
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Autophagy-defective mice develop HCC

Mice with hepatocyte-specific
deletion of Atg7, a key
autophagy effector

Multinodular HCC with loss of
reticulin

Youngmin Lee



Atg7 KO mice Display Varying HCC subtypes

Alb-CRE:Atg7 FF (12-14 M)

H&E

Classical HCC Pseudoglandular Steatohepatitic HCC
Transformation

Youngmin Lee
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NAFLD Induces a Selective Loss of Intrahepatic
CD4* T lymphocytes and Promotes HCC
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Gut Microbiome Modulates Liver Cancer
through Bile acid—regulated NKT cells
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Links from NASH to HCC
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Hepatic Stellate cell Activation -
A Central Event in Liver Fibrosis

_ Activated HSC
Normal Liver with Fibrosis
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Activation of HSCs is Associated with
Loss of Retinyl Ester Droplets
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Pancreatic Stellate Cells feed a Tumor through
Autophagy-Regulated Alanine Secretion
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Hepatic Drivers of Fibrosis in NASH

» Adipokine dysregulation
* Cannabinoids
* Insulin/IGF1
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Liver-Related NASH Targets in Phase 2 and 3 Trials
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Summary - How Will New Therapies
Affect HCC Development?

Many potential mechanisms link inflammation to fibrosis and cancer in
liver; some but not all are NASH-specific

Obesity directly increases the risk of all cancers. Persistent obesity will
likely confer sustained risk.

The relative effects of NASH therapies on HCC will depend on the
specific target (e.g., autophagy, immunity, microbiome), but no
‘hierarchy’ of importance in HCC development has been established
yet.

Because there are risk factors related to obesity and fat, reversal of
fibrosis alone is unlikely to be sufficient to eliminate HCC risk.



