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Outline
1. Conceptual framework: PH in cirrhosis 

with Clinical-Pathophysiological 
correlates → Rational basis for the 
treatment of portal hypertension 

2. Non-invasive diagnosis of clinically 
significant portal hypertension

3. Are there responders and non responders 
to beta-blockers



Cirrhosis: Disease Trajectory
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Portal Hypertension as a Driver of Decompensation
The concept of Clinically Significant Portal Hypertension (CSPH)

Probability of Decompensation

Ripoll et al Gastroenterology 2007

HVPG≥10mmHg

HVPG<10mmHg

p<0.001

adjusted HR (per 1 mmHg increase in 
HVPG): 1.11 

Based on Timolol trial cohort (mostly Hep C and ETOH)
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Abraldes et al Hepatology 2019 (with data from Ripoll et al).



Natural History of MASLD Cirrhosis and Portal Hypertension

Probability of “Liver Events” *

Sanyal et al Hepatology 2019 (data from Sintuzumab trial)

* Includes decompensation, new varices, ≥2-point increase in CP score and/or 
MELD ≥15

HVPG           1.11 (1.05-1.18)      <0.001
Albumin     0.20 (0.10-0.41)    <0.001 

HR (95% CI)           p-value
  



PORTAL HYPERTENSION
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increase in flow

More on Pathophysiology Correlates: Resistance and Flow
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PORTAL HYPERTENSION

Increased 
resistance

increase in flow

More on Pathophysiology Correlates: Resistance and Flow

Splanchnic 
vasodilation

Increased CO Nagula et al J Hep 2006



General Approach to the Management of Cirrhosis 

Compensated no CSPH Decompensated

Vasoactive Treatment of Portal Hypertension (BB)

Cirrhosis regression Prevention decompensation Recompensation

Compensated with CSPH



General Approach to the Management of Cirrhosis 

Compensated no CSPH Decompensated

Vasoactive Treatment of Portal Hypertension (BB)

Cirrhosis regression Prevention decompensation Recompensation

Compensated with CSPH

Etiology based disease modifying treatments 
HCV, HBV, AIH, Wilson, 
MASLD, Alcohol, HH
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General Approach to the Management of Cirrhosis 

Compensated no CSPH Decompensated

Vasoactive Treatment of Portal Hypertension (BB)

Cirrhosis regression Prevention decompensation Recompensation

Compensated with CSPH

Etiology based disease modifying treatments 

Antifibrotic treatments

HCV, HBV, AIH, Wilson, 
MASLD, Alcohol, HH

Vasoactive Treatment of Portal Hypertension (BB)



Carvedilol
PORTAL HYPERTENSION

Increased resistance

increase in flow

Vasoactive Treatment of Portal Hypertension

NE
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blockade

Beta-blockers (Nadolol, 

Propranolol)

Splanchnic 
vasodilation

Increased CO
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Long-acting VP 
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Statins



Increased flow

Increased resistance

C
o

n
tr

ib
u

ti
o
n
 t

o
 p

o
rt

a
l 

h
y
p

e
rt

e
n
s
io

n

Early cirrhosis

*p=ns

months

fr
e

e
 o

f 
v
a

ri
c
e

s

Groszmann et al NEJM 2005

Timolol

Placebo

No varices 

CSPH



The Lancet 2019

(HVPG >= 10 mmHg)

Current Guidelines 
(Baveno VII, AASLD 2024)

Compensated cirrhosis 
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Summary #1
• Portal Hypertension is a downstream consequence of disease 

progression, but once clinically significant PH is established, 
it contributes on its own to decompensation

• This concept has been demonstrated in RCTs: vasoactive 
drugs that do not have a liver disease modifying effect (i.e. 
beta-blockers) improve prognosis

• Even after the control of etiology, patients with CSPH are still 
at risk of decompensation and might need treatment to 
reduce portal pressure



Non-invasive diagnosis of 
Clinically Significant Portal 

Hypertension



Large Varices

Small Varices

Clinical Landmarks in cACLD

CSPH

Compensated DecompensatedF3

Hemodynamic concept

Non-invasive prediction  

Change in 
therapy





ANTICIPATE-CSPH model

Abraldes et al, Hepatology 2016, Pons et al AJG 2021

AUC: 0.85



Pons et al. AJG 2021

ANTICIPATE-CSPH overestimates risk of 
CSPH in NASH

AUC in MASH patients: 0.90

ANTICIPATE-CSPH model



ANTICIPATE-NASH model

Pons et al. AJG 2021

Prediction of CSPH in MASH



ANTICIPATE-NASH model (which predicts CSPH) 
captures the risk of Liver-Related Events in people with MASLD

Pons et al 2024 CGH

Multicenter cohort Spain/Canada/France/Hong Kong (n=2638) 



ANTICIPATE-NASH

Aceituno et al, presented at EASL meeting June 2024
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NITs (ANTICIPATE-NASH) vs Liver Biopsy in predicting LREs

Predictions of events were not 
different in F3 and F4 700 patients: half F3 / half F4



Summary #2

• Models based on transient elastography such as 
ANTICIPATE and ANTICIPATE-NASH can predict the 
probability of CSPH and liver related events

• A simplified version of these models is recommended 
by current guidelines to start beta-blockers

• VCTE>25
• VCTE 20-25 + PLT <150 
• VCTE 15-20 + PLT <110



Are there responders and non-
responders to Beta-Blockers? 

…And is it worth to measure 
response



Motivation
An unintended and unforeseen consequence of a research study

• Research question: does decreasing portal pressure improve 
prognosis?

Abraldes et al, Hepatology 2003
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“In conclusion, in patients receiving BB for prevention of variceal rebleeding, a decrease in HVPG >20% or to <12 mm Hg 
is associated with a marked reduction in the long-term risk of developing complications of portal hypertension and with 
improved survival. ˜40% of the patients achieve these hemodynamic targets”



Impact of the paper
• Intended

• Demonstrate the concept that decreasing PP → improve in prognosis
• Guide for drug development in portal hypertension

• Many additional unintended readings
• “only 30-40% of the patients treated with beta-blockers benefit from them”
• “I do not use beta-blockers: I cannot measure portal pressure, and thus I cannot tell if 

they are working. I use endoscopic treatments since I know it is working”
• “You cannot give beta-blockers in the dark, without knowing if the patient responds”
• Several studies trying to non-invasively identify non-responders → failed

• Almost the totality of evidence showing that NSBBs improve outcomes in 
cirrhosis have not used PP measurements to guide therapy



Individual responses to NSBBs

Cohort of 144 patients 
treated with NSBBs

“Responder” does not mean “was caused to improve”, but “was observed to improve”

HEPATOLOGY 2021



Between patient variability of response in RCTs: 
The Variability Ratio Approach

Placebo

BB

Homogeneous responseHeterogeneous response

Responders

Non-responders

Variance in Treatment >>
Variance in placebo

Variance in Treatment =
Variance in placebo

Variability 
ratio ~ 1

Cortes et al, F1000 2018

Variability 
ratio > 1



Systematic review
19 RCTs comparing the effects of NSBB vs Placebo on portal pressure 
(965 patients)

VR: 0.99 (0.87-1.14)

Alsaeid et al. Hep Comm 2024

These results do not suggest heterogeneity in patient-to-patient response to beta-
blockers. Hence, when treating a patient, it is reasonable to expect that the average 
decrease in portal pressure described in RCTs applies to individual patients



Weight Decrease with Semaglutide

Semaglutide Placebo

Select trial, NEJM 2023



Weight Decrease with Semaglutide

Select trial, NEJM 2023



Summary #3

• Probably most patients with cirrhosis that take beta-
blockers benefit from them, and the concept that less 
than half of the patients are responders is a 
misinterpretation of the available data

• Thus, there is no indication to assess for hemodynamic 
response to beta-blockers
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