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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

F3 Compensated Decompensated

First decompensation

Ascites
Bleeding
HE

Disease Activity
Fibrosis progression

. D’Amico, Alim Pharm Ther 2014
Portal Hypertension

Systemic Inflammation
Systemic circulatory dysfunction



Portal Hypertension as a Driver of Decompensation
The concept of Clinically Significant Portal Hypertension (CSPH)

Probability of Decompensation
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Abraldes et al Hepatology 2019 (with data from Ripoll et al).

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

Based on Timolol trial cohort (mostly Hep C and ETOH)



Natural History of MASLD Cirrhosis and Portal Hypertension

Probability of “Liver Events” *

100
= 80 M
5
F:1Y
=
n
$
I-III: 40
§ 20 HWPG
u Log-rank p=0.005 <10 mmHg
HR 2.83 {95% CI: 1.33, 6.02), p=0.007 — 210 mmHg
0
0 & 12 18 24 30 36 42 48
Months to Event HR (95% CI) p-Va l'ue
n at Risk {Events)
. . : B HVPG 1.11(1.05-1.18)  <0.001
HVPG z10mmHg 162 (7 143(17) 128 (27) 110(38) e L L Albumin 0.20 (0.1 0'0.41) <0.001
* Includes decompensation, new varices, =2-pointincrease in CP score and/or

MELD =15
Sanyal et al Hepatology 2019 (data from Sintuzumab trial)



More on Pathophysiology Correlates: Resistance and Flow

Increased resistance
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General Approach to the Management of Cirrhosis

Compensated no CSPH Compensated with CSPH Decompensated

Cirrhosis regression Prevention decompensation Recompensation




General Approach to the Management of Cirrhosis

Compensated no CSPH Compensated with CSPH Decompensated

Cirrhosis regression Prevention decompensation Recompensation

HCV, HBV, AlH, Wilson,
MASLD, Alcohol, HH

Etiology based disease modifying treatments




Compensated no CSPH

Reversal of Cirrhosis
with FGF-21 agonist
Efruxifermin

Fibrosis Improvement 21 Stage
& No Worsening of MASH at Week 96
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Placebo EFX 28mg EFX 50mg

N=47 N=41 N=46

1 All patients with baseline and Week 96 biopsies " p<0.01, versus placebo (CMH test?)
3 Cochran-Mantel-Haenszel test

©2025 AKERO THERAPEUTICS

ITT Analysis?
Placebo EFX 28mg EFX 50mg
(N=61) (N=57) (N=63)
12% 21% 29%

2 Missing biopsy = failure
* p<0.05, versus placebo (CMH test)

Akero Press release Jan 24 2025

Compensated with CSPH
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Cumulative incidence at 6 years: 0.4% vs. 2.6% vs. 14.3%
— CSPH excluded (n=884, 39.0%)
Grey-zone (n=1099, 48.5%)
— CSPH ruled-in (n=285, 12.6%)
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General Approach to the Management of Cirrhosis

Compensated no CSPH Compensated with CSPH Decompensated

Cirrhosis regression Prevention decompensation Recompensation

HCV, HBV, AlH, Wilson,
MASLD, Alcohol, HH

Etiology based disease modifying treatments

Antifibrotic treatments

Vasoactive Treatment of Portal Hypertension (BB)



Vasoactive Treatment of Portal Hypertension
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blockade
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Contribution to portal

hypertension
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B blockers to prevent decompensation of cirrhosis in
patients with clinically significant portal hypertension FG\/ZESR0INIEE
(PREDESCI): a randomised, double-blind, placebo-controlled,

multicentre trial
Candid Villanueva*, Aqustin Albillos, Joan Genescd, Joan C Garcia-Pagan, José L Calleja, Carles Aracil, Rafael Bahares, Rosa M Morillas, Marfa Poca,
Beatriz Pehas, Salvador Augustin, Juan G Abraldes, Edilmar Alvarado, Ferran Torres, Jaume Bosch*f The Lancet 2019
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—— B-blocker group

(Baveno VII, AASLD 2024)

Compensated cirrhosis

Cumulative incidence function forprimary endpoint
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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



Clinical Landmarks in cACLD
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HEPATOLOGY EZAASLD

HEPATOLOGY, VOL. 64, NO. 6, 2016

Noninvasive Tools and Risk of Clinically

Significant Portal Hypertension and
Varices in Compensated Cirrhosis: The
“Anticipate” Study

Juan G. Abraldes,’ Christophe Bureau,? Horia Stefanescu,” Salvador Augustin,4 Michael Ney,1 Héléne Blasco,”

Bogdan F’1‘0copet,3’5 Jaime Bosch,>* Joan Genesca,” and Annalisa Berzigotti,S’6 for the Anticipate Investigators



ANTICIPATE-CSPH model
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ANTICIPATE-CSPH model
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Pons etal. AJG 2021

ANTICIPATE-CSPH overestimates risk of
CSPH in NASH
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Prediction of CSPH in MASH

Predicted HVPG values according to LSM and BMI

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

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

Risk of CSPH predicted by the r : i . . i = = = . 3
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Pons et al 2024 CGH



NITs (ANTICIPATE-NASH) vs Liver Biopsy in predicting LREs

Predictions of events were not
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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

Abraldes et al, Hepatology 2003

* Research question: does decreasing portal pressure improve

prognosis?

variceal bleeding
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————————————

non-
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p=0.013

months
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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 developmentin 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: | cannot measure portal pressure, and thus | cannot tell if
they are working. | use endoscopic treatments since | 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

Placebo
0.20- T g
Test—Retest Reliability and Consistency
2" of HVPG and Impact on Trial Design:
wn ° .
g 1" A Study in 289 Patients from 20
© . .
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0.00- : ' Wayne Bai,! Mustafa Al-Karaghouli,! Jesse Stach,*? Shuen Sung & ! Granville J. Matheson,** and Juan G. Abraldes'®
-10 0 10
HVPG change (mmHg) HEPATOLOGY 2021
Propranolol
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: .
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HVPG change (mmHg)

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



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

HEterogeneous response Homogeneous response
A see. BP; A ser SBP;
Placebo '
Variability Variance in Treatment >> Variance in Treatment =
ratio> 1 Variance in placebo Variance in placebo
D ses 89 B seo s8p

Non-responders

Variability
BB ratio~ 1

Responders

Cortes et al, F1000 2018



Systematic review

19 RCTs comparing the effects of NSBB vs Placebo on portal pressure
(965 patlentS) Greater Greater

Author and Year pContnBE Control BE Days Type of BEE Route VR [95% CI]
Lebrec 1980 B 8 R 30 propranolol oral 1.75 [0.83, 3.67
Lebrec 1982 12 12 e 0.04 propranolol aral 1.08 [0.80, 1.94
Pomier 1987 8 11 e 10 propranolol oral 0.84 [0.48, 1.86
Groszmann 1980 19 45 . an propranclol oral 0.64 [0.47, 0.87
Bendtsen 1991 10 14 Som 365 propranalal oral 0.76 [0.41, 1.38
Bendtsen 1992 7 3] ——— 0.08 propranalal iv. 0.71[0.30, 1.63
Feu 1993 16 21 —— 0.014 propranalal i 0.91 [0.57, 1.46
Luca 1995 14 44 —— 0.014 propranalal i 1.11[0.71, 1.71
Escorsell 1997 9 q e — 0.03 propranolol iv. 1.00 [0.580, 2.00
Albillos 1997 20 6O ¢ 0.02 propranolol iv. 1.70[1.18, 2.45
Bandi 1998 11 12 —— 0.014 propranalal iv. 1.16 [0.63, 213
Banares 1999.1 7 14 —— 0.04 propranalal i 0.68 [0.34, 1.34
Banares 19992 i 14 —— 0.04 carvedilol oral 0.85 [0.43, 1.68
Merkel 2004 g 10 B 730 nadalol oral 141072, 277
Groszmann 2005 82 72 - 365 timalol oral 1.19[0.95, 1.48
Mishra 2011 27 29 —— 365 propranaclal oral 0.76 [0.52, 112
Sarin 2013 24 25 —E 365 propranalal oral 0.77 [0.51,1.15
Bhardwaj 2017 48 52 —— 365 carvedilol oral 1.14 [0.86, 1.50
Villanueva 2019 T8 TB HilH 365 prop/cary oral 1.00 [0.80, 1.25
RE Model - 0.99 [0.87, 1.14]
B VR:0.99 (0.87-1.14)
0.25 1 2 4

Alsaeid etal. Hep Comm 2024

Wariability Ratio {log scale)

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

Change from baseline (%)
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Weight Decrease with Semaglutide
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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 respondersis a
misinterpretation of the available data

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