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Hypertension portale et vésicules

extracellulaires
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AVésicules extracellulaires dans les maladies du
fole



Chronic liver diseases

Portal fibrosis Portal fibrosis
with few septa

Septal fibrosis Cirrhosis

Asselah, Gut 2009



Portal hypertension
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Hypertension portale et microvésicules
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Gelman, Anesthesiology. 2004
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Pathophysiology of portal hypertension

D Portal pressure = Resistance x Blood flow

N

1) = Intrahepatic 2) - portal blood
resistance flow

Bosch, J Hepatol 2010



Hemodynamic consequences of cirrhosis

Ascites Splanchni(? and
Variceal bleedlng o systemic
| ) vasodilatation

N\ X

- portal venous
Inflow

- Intrahepatic
resistance

Iﬂ\enberg et al., Gut 2008




Pathophysiology of portal hypertension

D Portal pressure = Resistance x Blood flow

e

1) = Intrahepatic
resistance

Bosch, J Hepatol 2010



- Intrahepatic resistance

Structural factors:

Dynamic component




- Intrahepatic resistance

Structural factors:
- fibrosis
- regenerative nodule formation

Dynamic component




Structural factors: fibrosis and nodules

Portal fibrosis Portal fibrosis
with few septa

Septal fibrosis Cirrhosis

Asselah, Gut 2009
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- Intrahepatic resistance

Structural factors:

- vascular remodeling

Dynamic component




Structural factors: vascular remodeling

NORMAL LIVER

Central
Sinusoid vein

/ 4
Portal
veinule/
= Regqular

\ Flow

Thabut, J Hepatol 2010



Structural factors: vascular remodeling

NORMAL LIVER CIRRHOTIC LIVER

Centyal : _ Central
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Thabut, J Hepatol 2010



Structural factors: vascular remodeling

Normal liver Cirrhotic liver

Lee, Hepatology 2007



Angiogenesis In cirrnosis

/ Fibrosis \

- Iintrahepatic Liver Sun't.m.'b
resistance angiogenesis Imatlnlt_)
Sorafenib

PORTAL

HYPERTENSION

Mesenteric
vascular bed

Peripheral J

vasculature

Bosch, J Hepatol 2010
Thabut and Shah, J Hepatol 2010



- Intrahepatic resistance

Structural factors:

- vascular occlusion



Procoagulant imbalance in cirrhosis

Normal situation — hemostatic balance Thrombophilia— hypercoagulability

A
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Procoagulants Anticoagulants /\ Anticoagulants

Procoagulants

Hemophilia - hypocoagulability Liver disease — hemostatic rebalance

/N VANNERERVAN
Procoagulants Procoagulants Anticoagulants
Anticoagulants

Lisman, J Hepatol 2010



Procoagulant imbalance in cirrhosis

APortal vein thrombosis: 8-25% in candidates for LT

ARelative risk of DVT/PE: 1.5

Valla, Hepatology 2008
Tripodi, J Thromb Haemost 2011



Vascular occlusions

Hepatic vein thromboses

wSmallest first
wParenchymal extinctio

w~ 70% of veins involve

I

Wanless, Hepatology 1995. Shimamatsu, Hepatology 1997
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Intrahepatic vascular occlusions in cirrhosis

PVT Prophylaxis i Cirrhosis (CTP B7-C10)

Control  Enoxaparin

N. of patients 36 34
Partial PVT 3 0
Complete PVT 3 0

Villa. Gastroenterology 2012. Enoxaparin 4.000 Ul/d, for 12 mo.



Intrahepatic vascular occlusions in cirrhosis
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- Intrahepatic resistance

Structural factors:

Dynamic component = - hepatic vascular tone:




Vascular tone In liver disease

- Intrahepatic Intrahepatic
resistance vasoconstriction

PORTAL

HYPERTENSION

Mesenteric
vascular bed

Peripheral J

vasculature

lwakiri J Hepatol 2014
Garcia-Pagan J Hepatol 2012



- Intrahepatic resistance

Structural factors:

Dynamic component = - hepatic vascular tone:
- ® bioavailability of intrahepatic vasodilators (NO)




- hepatic vascular tone In cirrhosis

NO \ ET
._a /;, 4]" j /L_,‘_/ : _k /_\‘:?.

& =, = e
N

NO Stellate Cell
NORMAL LIVER CIRRHOSIS
ET: endothelin Rockey, Hepatology 2008

NO: nitric oxide Garcia-Pagan, J Hepatol 2012



- hepatic vascular tone In cirrhosis

NO
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ET: endothelin Trebicka, Hepatology 2007 Rockey, Hepatology 2008

NO: nitric oxide Marrone, J Hepatol 2013 Garcia-Pagan, J Hepatol 2012



Simvastatin to target hepatic vascular resistance

HVPG (mmHg)

Double-blind randomized trial, 59 patients

Placebo Simvastatin
(20 then 40 mg/day)

—— e e ——

Baseline 30 days Baseline 30 days

Abraldes, Gastroenterology. 2009



Simvastatin to target hepatic vascular resistance

14 centres espagnols
Oct 2010 a Oct 2013

RVO sur
cirrhose
JO J\S Jl}O 2 ans
7 Randomisation \
BB + LVO + placebo BB + LVO + simvastatine*
N=78 N=69

Abraldes, Gastroenterology 2016 * 20 mg/j pdt 2 sem puis 40 mg/j si bonne tolérance



Simvastatin to target hepatic vascular resistance

1.0

0.8

0.6

0.4

Proportion Free of Death

0.2

0.0 - 78

Simvastatin

b e

Placebo

Stratified log-rank test, p=0.030

39 36 32 27 23 20 16 13
44 41 33 26 20 15 12 8

10 12 14 16 18 20 22 24

Time to any Cause Death (months)

Abraldes, Gastroenterology 2016



Placebo Simvastatin
Cause of death (n = 78) (n = 69)
Overall 7 (21.9) 6 (8.6)
Bleeding 5 (6.4) 1(1.4)
Spontaneous bacterial peritonitis 3 (3.8) 0 (0)
Other infections 0 (0) 1 (1.4)
Alcoholic hepatitis 0 (0) 1 (1.4)
Progression of liver disease 3 (3.8)° 3 (4.3)
Hemoperitoneum 1(1.3) 0 (0)
Cholangiocarcinoma 1(1.3) 0 (0)
Lymphoproliferative disease 1(1.3) 0 (0)
Small-cell lung cancer 1(1.3) 0 (0)
Cerebral edema post correction 1(1.3) 0 (0)
of severe hyperglycemia
Incarcerated umbilical hernia 1(1.3) 0 (0)

secondary to tense ascites

Abraldes, Gastroenterology 2016



Vascular tone In cirrhosis

- Intrahepatic Intrahepatic Statins

resistance vasoconstriction

PORTAL

HYPERTENSION

Mesenteric
vascular bed

Peripheral J

vasculature

Iwakiri, J Hepatol 2014
Garcia-Pagan, J Hepatol 2012



- Intrahepatic resistance

Structural factors:

Dynamic component = - hepatic vascular tone:

- = activity of endogenous vasoconstrictors



(@
!
”
-
i
Q
foe
:
N
o
-
"1
r
ES
b

®

I —

Hepatic
veins

Carvedilol

Hepatic Artery
=~ 90 mmHg

Splanchnic ;
veins

Splanchnic

Portal Vein :
arteries

Capacitance
vessels

Pre-portal organs

Reiberger, J Hepatol 2017
Gelman, Anesthesiology. 2004



Pathophysiology of portal hypertension

D Portal pressure = Resistance x Blood flow

N

2) - portal blood
flow

Bosch, J Hepatol 2010



Splanchnic and systemic consequences of

portal hypertension

A Dilation of splanchnic arteries

AlIncreased cardiac output and portal blood
flow



Arterial dilation and angiogenesis

i ? 3
t . |
#y '
v Ay T
Control : &
&
rat | '
.‘___?f.’_._‘_’
 J
e
' R
Portal p PR 5 .
vein | U ot il o
stenosis A
rat i

Fernandez et al. Hepatology 2007



Hepatic Artery
~ 90 mmHg
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Vascular tone In cirrhosis

- Intrahepatic Intrahepatic Statins
resistance vasoconstriction
PORTAL e )
HYPERTENSION
)
- Portal blood
flow
A
Splanchnic B-blockers
vasodilation | Terlipressin
, .
- Cardiac |_ Systemic Somatostatin
output vasodilation lwakiri, J Hepatol 2014

Garcia-Pagan, J Hepatol 2012




Splanchnic and systemic consequences of

portal hypertension

A Dilation of splanchnic arteries

AlIncreased cardiac output and portal blood
flow

A Portosystemic venous collaterals



Angiogenesis In cirrnosis

/ Fibrosis \

- Iintrahepatic Liver Sun't.m.'b
resistance angiogenesis Imatlnlt_)
Sorafenib

PORTAL

HYPERTENSION

I

- portal blood

flow
T Splanchnic
angiogenesis
Peripheral J

vasculature

Bosch, J Hepatol 2010
Thabut and Shah, J Hepatol 2010



Splanchnic and systemic consequences of

portal hypertension

A Dilation of splanchnic arteries

AlIncreased cardiac output and portal blood
flow

A Portosystemic venous collaterals
Alncreased plasma volume



Increased cardiac output and plasma volume

T “
4.0 - —
o _—
E 20 p<0.0001
e 7 > Plasma
E
= 2.0 -
0O T T T T <
o /, / // ns
1.0 — 7 / / /
Z A 4 v - RBC
n= (| 36 ] 4 | 54 {45 |
0.0 4 L LS v/ /A (4 /
Cont A B _C
Cirrhosis _
pre: 0.39 0.39 0.36 0.33 L0001
(0.049) (0.045)  (0.051)  (0.046)

Henriksen, J Hepatol 2001



Portosystemic collaterals
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Pathophysiology of portal hypertension

A Portal Pressure = Resistance x Blood Flow

Increased Increased
Liver Resistance Blood Flow
(structural / dynamic) (splanchnic vasodilatation)

Current
treatments

TIPS
New targets

B-blockers
Terlipressin
Somatostatin

Increased Portal Pressure

New targets

Formation of Endoscopic
Portal - Systemic Collaterals |treatments

Bosch, J Hepatol 2010



Molecular mechanisms of increased splanchnic blood

flow in portal hypertension

Fernandez, Hepatology 2015



