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Zacharias et al., Cochrane Database Syst Rev 2018 

HVPG (mm Hg)

Carvedilol vs. other -blockers: HVPG

Turco, et al. Liver Int. 2023

Favors

carvedilol
Favors other

-blockers



87 patients with variceal bleeding

Jachs, et al. CGH 2023

secondary prophylaxis of variceal bleedingCarvedilol vs. propranolol: variceal bleeding recurrence

Time to rebleeding (years)
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Is carvedilol > propranolol in non cirrhotic PVT? 

No rational for targeting intrahepatic vascular 

resistance in portal vein thrombosis

Carvedilol unlikely > propranolol in PVT 

Portal Pressure =  20 mm HgSinusoidal pressure = 5 mm Hg



Carvedilol unlikely > propranolol in PSVD

Cirrhosis: 

sinusoidal block

HVPG IS INCREASED IN SINUSOIDAL PORTAL HYPERTENSION

IVC

Portal Pressure =  

20 mm Hg

Increased HVPG in Cirrhosis

Free Hepatic pressure

= 2 mm Hg

Sinusoidal pressure = 20 mm Hg

Hepatic Vein

IVC

Portal Pressure =  

20 mm Hg

Sinusoidal pressure = 5 mm Hg

Hepatic Vein

Free Hepatic pressure

= 2 mm Hg

PSVD: 

presinusoidal block
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Liver stiffness measurement: rule of 5

Risk of decompensation / death

Assume cACLD / cirrhosis

De Franchis et al, J Hepatol 2022; Pons et al., Am J Gastro 2021



Ripoll et al., Gastroenterology 2007

213 patients with compensated cirrhosis without varices

HVPG <10 mm Hg : 

 10% decompensation

at 4 years

HVPG ≥ 10 mm Hg 

(n=134)

HVPG < 10 mm Hg 

(n=79)

“Clinically significant portal hypertension” 

HVPG, hepatic venous pressure gradient

Follow-up (months)
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Liver

Stiffness

≥25 kPa<15 kPa

Plq ≤ 110 

G/L

Non cardioselective -blockers

Carvedilol > propranolol

No 

-blockers

20-25kPa15-20kPa

Plq ≤ 150 

G/L

Alcohol, HBV, HCV, 

non-obese NASH

De Franchis et al., J Hepatol 2022

Liver stiffness based management of cirrhosis



2-D shear wave elastography: estimates HVPG

Elkrief et al, Radiology 2015; Elkrief et al., APT 2018; Berzigotti, J Hepatol 2017

ShearWave elastography



Trebicka, et al., Gut 2022

2-D shear wave elastography: predicts outcome

MELD < 10 MELD ≥ 10

SWE < 20 kPa

SWE < 20 kPa

SWE ≥ 20 kPaSWE ≥ 20 kPa

1946 patients with cirrhosis (1490 compensated)
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2-D shear wave elastography: predicts outcome

Trebicka, et al, Gut 2022

1946 patients

with valid SWE

SWE < 20 kPa

and MELD < 10

SWE  20 kPa

or MELD  10

SWE  20 kPa

and MELD  10

2 yr mortality

1%

2 yr mortality

39%

2 yr mortality

12%



“LSM (irrespective of the technique used for its 

measurement) holds prognostic information in cACLD, 

both at index investigation and during follow-up (A.1)”

De Franchis et al., J Hepatol 2022

Liver stiffness measurement: 

whatever the technique



Patients with signs of portal 

hypertension

155 PSVD, 273 cirrhosis

AlcoholHCV NAFLDTest Valid. 

PSVD Cirrhosis

Elkrief, Lazareth, et al., Hepatology 2021
Similar results in:

• Laharie Eur J Gastroenterol Hepatol 2010

• Seijo Dig Liver Dis 2012

• Sharma J Clin Exp Hepatol 2017

• Ferreira-Silva J, Dig Liver Dis. 2022

LSM should not guide treatment of PSVD



LSM should not guide treatment in non-cirrhotic PVT

Seijo et al., Dig Liv Dis 2012

PSVD CirrhosisPrimary 

PVT
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Dajti et al., Lancet Gastroenterol Hepatol 2023

Individual patients meta-analysis: 1245 patients with compensated cirrhosis, 

HVPG liver and spleen stiffness available

SSM is a useful in cirrhosis for CSPH



Dajti et al., Lancet Gastroenterol Hepatol 2023

Individual patients meta-analysis: 1245 patients with compensated cirrhosis, 

HVPG liver and spleen stiffness available

But: 

 Probe 50 Hz

 Viral related cirrhosis: 77%

SSM is a useful in cirrhosis for CSPH



Jachs et al., Lancet Gastro Hepatol In Press; similar in Vanderschueren E, et al..Am J Gastroenterol. 2024

407 cACLD patients; MASLD 40% or MetALD/ALD: 33%; HVPG, LSM and SSM 100 Hz

SSM is a useful in cirrhosis for CSPH



Moga et al. Hepatology 2024

SSM is a useful in PSVD for high risk varices



Moga et al. Hepatology 2024

• < 5% high risk varices missed

• 20 to 40% of endoscopies spared

SSM is a useful in PSVD for high risk varices



Spleen stiffness according to varices status

Derivation

cohort

Validation 

cohort

Derivation cohort

HRV missed: 4%

Validation cohort

HRV missed: 5%

40 kPa

Moga et al. EASL congress 2024

SSM is a useful in cavernoma for high risk varices



Performance of spleen stiffness to rule out high-risk varices

0% 20% 40% 60% 80% 100%

False negative Right negative

Derivation cohort

SSM ≤40 kPa

Validation cohort

SSM ≤40 kPa

Well-classified

SSM: spleen stiffness measurement
Moga et al. EASL congress 2024

SSM is a useful in cavernoma for high risk varices



SSM by VCTE ≤ 40kPa
Sensitivity 

(%)

Specificity 

(%)

PPV 

(%)

NPV 

(%)

Well-

classified

(%)

Derivation cohort 96 66 63 97 77

Validation cohort 95 63 46 96 73

Derivation cohort

Endoscopy spared: 43%

HRV missed: 4%

Validation cohort

Endoscopy spared: 46%

HRV missed: 5%

PPV: positive predictive value; 

NPV: negative predictive value; HRV: high-risk varices

Performance of spleen stiffness to rule out high-risk varices

Moga et al. EASL congress 2024

SSM is a useful in cavernoma for high risk varices
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Conclusion: prevention of PH related beeding

In cirrhosis, carvedilol for patients with CSPH, defined as: 

 Liver stiffness measurement ≥ 25 kPa

 Spleen stiffness measurement ≥ 55 kPa

 Platelet count < 150 /mm3

In PSVD and portal cavernoma: 

 Primary prophylaxis: -blockers or ligation

 Secondary prophylaxis: -blockers and ligation

In PSVD: SSM< 40 kPa & bilirubin < 1 mg/dL  no endoscopy

In portal cavernoma: SSM< 40 kPa  no endoscopy

2 out of 3
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