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Mittal et al.  Clinical Gastroenterology and Hepatology, 2016

> 1/3 of HCCs in MASLD Occur in 

Non-Cirrhotics in a VA Population
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Hepatic Stellate cell Activation - 

A Central Event in NASH Fibrosis

Normal Liver
Activated HSC 

with Fibrosis 

Friedman SL and Arthur,  Science and Medicine, 2002



HSC / CAF Plasticity Confers Multiple Functions 

that Promote HCC

Cogliati, et al, 2023, Nat Rev Gastro based in part on Fillol et al, Nature 2022
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Affo et al, Lancet Gastro Hep 2023
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Yin and yang represent two primal, opposing, yet complementary 

forces in the universe according to ancient Chinese philosophyThe Yin Yang of CAFs in MASH - HCC



Does Fibrosis Restrict Tumor Growth?

Data are sparse and 

not convincing



Roles of HSCs/CAFs in Hepatocellular Carcinoma
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CAF-Derived Extracellular Vesicles 

Amplify Fibrosis and Angiogenesis

Khanal….Kostallari. Sci Advances, 2024

(miRNAs, VEGF-

related signals)



Role of HSCs/CAFs in Hepatocellular Carcinoma
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CAF Infiltration is Linked to Cancer Stemness 

and Poor Survival in HCC

Ling S et al, Nature Comm 2025

DEGs in the cancer stem cells pathway in patients 

with high or low CAF scores 



Role of HSCs/CAFs in Hepatocellular Carcinoma
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Immunosuppresive Effects of CAFs on HCC

Peng et al, Biomarker Res, 2022



Role of HSCs/CAFs in Hepatocellular Carcinoma
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Gautam et al, Nature 2025

Effects of an ACLY/ ACSS2 Inhibitor 

(EVT0185) in MASH - HCC

ACSS2 / 
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Gautam et al, Nature 2025; De Pastena et al, Cell Metab 2025

Dual Targeting of Metabolism and Fibrosis 

by an ACLY / ACSS2 Inhibitor (EVT0185)



Pancreatic Stellate Cells feed a Tumor through 

Autophagy-Regulated Alanine Secretion

Kamphorst and Gottlieb based on Sousa et al, Nature 536, 479–483, 2016 



Role of HSCs/CAFs in Hepatocellular Carcinoma
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Role of HSCs/CAFs in Hepatocellular Carcinoma
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Stiffness-activated HSCs Boost HCC Migration

Wang et al, J Hep Reports, 2025; Kostallari, AJ Phys, 2022

YAP/TAZ signaling

 YAP/TAZ signaling

FHL2



Overview

1. Clinical context – HCC in Metabolic dysfunction-ass’d 

steatotic liver disease (MASLD).

2. Stellate cell biology, heterogeneity, and pathways of HCC 

prevention and promotion.

3. Therapeutic implications and horizons.



FAP+ CAFs Promote Tumor Growth and 

Immunosuppression

Yang et al, Cancer Res, 2016

FAP expression by CAFs correlates 

with outcomes in HCC



In Vivo CAR T cells Targeting FAP on Cardiac Fibroblasts

Rurik…Epstein, Science, 2022



FAP-directed in vivo CAR T cells Reduce Fibrosis in FAT MASH 
mice

10x

IgG FAPCAR LNP (#11)

MASH saline (mouse #4)Chow saline (#42)

CD5-targeted FAPCAR LNP (#25)

Unpublished
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FAP+ HSC Targeting by in vivo anti-FAP CAR T cells 

Reprograms Hepatocytes and Favors Steatosis Reduction

C. Yashaswini, Unpublished

Sox9  - reduces fibrosis 

Cyp4a14 -  reduces liver damage

DEG Analysis



1. Major advances in defining HSC / CAF heterogeneity have uncovered 
their pleiotropic role in HCC.

2. The bulk of evidence implicates CAFs and fibrosis in promoting HCC.

3. There are multiple pathways by which CAFs promote HCC.

4. Depletion of stellate cells is appealing for Rx of fibrosis and possibly 
HCC, but must account for their support of regeneration and liver 
homeostasis.

Tumor Associated Fibrosis – Help or Harm?

 Summary
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