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Liver Sinusoidal Endothelial Cells (LSEC)
-Discontinuous  (fenestrae, lack of basal
membrane).

-Haemostasis, inflammation, toxicants clearance
and regulation of vascular tone.

Gracia-Sancho J et al, Nature Reviews Gastro & Hepatol 2021
Tsuchida T, Friedman SL, Nature Reviews Gastro & Hepatol 2017
Tacke F. Journal of Hepatology 2017
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Liver Sinusoidal Endothelial Cells (LSEC)
-Discontinuous  (fenestrae, lack of basal

membrane).
-Haemostasis, inflammation, toxicants clearance

and regulation of vascular tone.

Hepatic Stellate Cells (HSC)
- Contractile properties.
-Vitamin A storage

Kupffer Cells (KC)
-Resident macrophages: defense, inflammation,
tissue remodelling.

Gracia-Sancho J et al, Nature Reviews Gastro & Hepatol 2021
Tsuchida T, Friedman SL, Nature Reviews Gastro & Hepatol 2017
Tacke F. Journal of Hepatology 2017



The liver sinusoid during CLD progression
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The liver sinusoid during CLD progression

hepatocytes

platelets
cell injury & death c? ) ‘#
{:}{:} L \ PDGF, CTGF, TGFb,

ILs, ABs, EVs,ROS ™,

EVs WA

e ——— TGFb, TNFa,
m S i
! macrophages * ILs, ROS, miRNAs
TXA,, ET-1, ILs,
EVs,ROS ....... v

{:}{} / ,  hsC
aon @y, =, TNFa, ILs, ROS

LSEC
recruitment &\/

activation @
o

activation

capillarization

—»

fibrosis

i ERS

epithelial injury & inflammatory response HSC response

pathologic alterations



The liver sinusoid in CLD
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Hepatic microcirculatory dysfunction in CLD
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Portal hypertension :

Clinical syndrome very frequent in cirrhosis characterized by a
pathological increase in the portal pressure gradient or HVPG (>5 mmHg)

Consequences Hepatic - Reversible by decreasing portal pressure

Encephalopathy

Gastroesophageal
varices and GEV
hemorrhage

170.000 deaths/year in the EU

Liver failure

1.300.000 deaths/year worldwide

Hepatocellular
carcinoma

Ascites and SBP

Hepato-renal
syndrome




Hepatic microcirculatory dysfunction in PH

Hepatocyte LSEC HSC KC activation
necropoptosis capillarization activation HM® recruitment
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Hepatic ucirculatory Dysfunction

v V
Architectural Increment in Hepatic Increased Portal Blood Flow
Disturbances Vascular Tone A
* Fibrosis * Elevated vasoconstrictors
* Vascular re-:modelling . Rgducgd vasodilators . [ Splanchnic arteriolar vasodilation ]
* Regenerative nodules * Sinusoidal hypercontraction

[ Splanchnic vascular cells de-regulation ]
AN

Elevated Hepatic Vascular Resistance

* Increased vasodilators

* Reduced response to VC
* Angiogenesis

PORTAL HYPERTENSION

Gracia-Sancho et al, Nature Reviews Gastro & Hepatol 2019



Hepatic microcirculatory dysfunction in PH

Hepatocyte LSEC HSC KC activation
necropoptosis capillarization activation HM® recruitment
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Hepatic ucirculatory Dysfunction
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Disturbances Vascular Tone

* Fibrosis * Elevated vasoconstrictors
* Vascular remodelling * Reduced vasodilators
* Regenerative nodules * Sinusoidal hypercontraction
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Elevated Hepatic Vascular Resistance
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Hepatic microcirculatory dysfunction - fibrosis
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Hepatic microcirculatory dysfunction in PH

Hepatocyte LSEC HSC KC activation
necropoptosis capillarization activation HM® recruitment
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Hepatic ucirculatory Dysfunction
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Hepatic microcirculatory dysfunction — NAFLD
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Hepatic microcirculatory dysfunction in PH

Hepatocyte LSEC HSC KC activation
necropoptosis capillarization activation HM® recruitment
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Targeting liver fibrosis

by Jordi Gracia using biorender.com



Targeting liver fibrosis
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Statins as therapeutic option

LIVER PATHOBIOLOGY
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Acute liver injury

infection
24h - 3days

ischaemia/reperfusion
24h - 3days

type of injury
treatment length

KLF2-eNOS-NO

Molecular . =
" KLF2-Nrf2-Aox KLELZF;'\'CC/;;':O
pathways KLF2-Autophagy
Targeted cell LSEC +++
type HM +
Underlying Oxidative st'ress
hani Inflammation
mechanisms Vascular function
Improved Cell death
pathologic Liver dysfunction
events Microvascular dysfunction
Cold preservation
lean & steatotic grafts
Preclinical - simvastatin - acute LPS
i i healthy animals
models Warm ischaemia _simv\;smtm_

young & aged animals
- simvastatin -

Haemorrhagic shock
healthy & cirrhotic animals

- simvastatin -

Observational studies
- diverse statins -

Clinical evidence

Chronic liver disease

24h - 3days
KLF2-eNOS-NO
KLF2-Nrf2-Aox
KLF2-TGFb
RhoA-RhoK-MLC

7-14days

LSEC +++
HSC +++
HM ++

Oxidative stress
Inflammation

Vascular function
ECM

Cell death
Liver dysfunction
Microvascular dysfunction
Portal hypertension

Fibrosis
chronic CCl, chronic CCl,
chronic TAA aged animals

BDL BDL

- simvastatin - - simvastatin -

- atorvastatin -

Observational studies

- diverse statins -

Proof-of-concept RCTs

- simvastatin -

RCT with clinical end points

- simvastatin -

Acute on chronic liver failure

cirrhosis + infection
24h - 3days

KLF2-eNOS-NO
KLF2-Nrf2-Aox
RhoA-RhoK-MLC

LSEC +++
HSC +++
HM ++
Neutrophils +

Oxidative stress
Inflammation
Vascular function

Cell death
Liver dysfunction
Kidney injury
Microvascular dysfunction
Portal hypertension
Survival

chronic CCl, + LPS
chronic TAA + LPS

compensated & decompensated cirrhosis

BDL + LPS

- simvastatin -

Ongoing phase Il RCT

- simvastatin -

Bosch, Gracia-Sancho & Abraldes, Gut 2020



Statins as therapeutic option
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PPAR agonist as therapeutic option
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PPAR agonist as therapeutic option
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Studying fibrosis — in vitro models
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Studying fibrosis — in vivo models
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Gracia-Sancho et al, Nature Reviews Gastro & Hepatology 2019



Studying fibrosis — in vivo models
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Take home messages (1)
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Take home messages (2)

Regression

Cirrhosis nd PH
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Take home messages (3)
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