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Disclaimer

* | regularly perform HVPG measurements
* | am a strong believer in the value of HVPG measurements for
patient care

* | have no other conflict of interest regarding invasive hepatology
procedures



Scheme

* Antwerp Hepatic Hemodynamic Lab
* Case

* Why performing HVPG measurements?
* HVPG guided disease assessment and prognostication
* HVPG guided treatment decisions

* How to perform HVPG measurements?



Antwerp Hepatic Hemodynamic Lab

« 2001 Beaujon Hepatic Hemodynamic Lab (D Lebrec-R Moreau)
« 2013 +TVW
» 2017 Barcelona Hepatic Hemodynamic Lab (JC Garcia-Pagan) (TVW)

* 110 HVPG/year, total >2000

» Academic and Industry PHT studies

« 2023 Postacademic HVPG training center
* Fellows Hepatology
« Academic Collaborators '
» Bart Takkenberg (Amsterdam UMC) E
* Mikhail Van Herck (ZAS, Antwerp) Q
* Raoel Maan (ErasmusMC, Rotterdam)
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? 58 yr old, liver test abnormalities

* Family history:

« Father LTX at age 70 yrs (cirrhosis+HCC) - ol e —
 Brother SLD 4 o 11%
- Ethyl: 1 glass/week 326 11,8

* No complaints
e Clinical exam-, BMI| 27.7

 Lab:
 ALT55 AST62 YGT114 Alk Phos 191; platelets 138
 Liver panel-

« Ultrasound: steatosis++, spleen 14,5 cm, no ascites
* Fibroscan: 11.8 kPa ; CAP326

 MRI: Steatosis, No focal liver lesions, Splenomegaly




? 58 yr old, liver test abnormalities

Occlusion Ballon HVPG = 3 mmHg
WHVP: 14 mmHg

Lbx: MASH, NAS 5, S3A2F3
FHVP: 11 mm Hg

Septum(blue), ballooning (red)



Why?
Disease Assessment
Prognostication
Safety



A EUS-GUIDED

HVPG= gold standard to define CSPH ~ “™™{™ SYSTEMIC CoLLATERS
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HVPG measurement is Prognostic

Probability of developing overt ascites, overt
hepatic encephalopathy or variceal hemorrhage

HVPG > 10mmHg

40

HVPG < 10mmHg

I .2 4 7, J—

N=213, cirrhosis and HVPG = 6 mmHg, wo varices (no PBC, no PSC)

HVPG outperforms MELD/Child-Pugh score in predicting outcomes

Ripoll, et al. Gastroenterology 2007;133:481-88



Baveno VII-Rule of 5 to replace HVPG?

Concept of cACLD vs HVPG based classification

— C ee——

Liver decompensation and liver-related death |

+Plat >150, Baveno Vl-avoid endoscopy
d—
+Plat 2150, exclude CSPH

SkPa ey 10 KPa ) 15 kPa e} 70 KPa

Normal
Exclude cACLD \ Y } Assume cACLD l
] ) ) Assume CSPH:
Diagnostic ‘grey zone’: 40-60% of patients! HCV, HBVY, ALD

- our patient: T138 and LSM 11.8 kPa Non-obese NASH

BAVENO VII



Types of Portal Hypertension and HVPG Cutoffs

‘ : v Diagnosis of CSPH in patients with cirrhosis
e 1.9. HVPG values >5 mmHg indicate sinusoidal portal hyperten-
« Budd-Chiari Syndrome T - g P vp
* Inferior Vena Caval Obstruction 1 .
e sion. (A.1) (Unchanged) Table 5 Clinical Correlation of HVPG with PHT and Cirrhosis
« Right-sided Heart Failure Complications.
« Severe Tricuspid Regurgitation
3 / HVPG (Hepatic venous pressure Clinical end points
gradient)
<5 mmHg normal
5-10 mmHg Mild PHT
>6 mmHg Chronic hepatitis progression and

post liver transplantation means
recurrence of disease

>10 mmHg Clinically significant portal
hypertension (CSPH)

>10 mmHg High risk of development of varices,
Prehepatic ascites, HCC development,

» Portal Vein ThropAbosis . .
= | - Splenic Vein Tfombosis decompensation after liver surgery

e y!/ < >12 mmHg Risk of variceal bleed
lﬂlﬁhﬂﬂﬁﬂﬁ 'gﬁ%;si’g’afarcmd“i e >16 mm Hg High mortality after any superadded
* gres'mfjolldal « Cirthosis, alcoholic hepatitis, amyloidosis, liver insult + eXtra‘hepatiC surgery
« Sinusoida steatohepatitis, NRH
» Postsinusoidal | z%ﬂm S >20 mm Hg Failure to control bleed, think of early
e J TIPSs
BAVENO VII . . .
>22 mm Hg High mortality after bleed, in

Sharma, JCEH 2021
Ryou, Explor Med 2020

alcoholic hepatitis poor predictor




Towards Etiology Specific HVPG Cutoffs for CSPH

Clinical Gastroenterology and Hepatology 2022;20:2276-2286

HEPATOLOGY
Decompensation in Advanced Nonalcoholic Fatty Liver m)
Disease May Occur at Lower Hepatic Venous Pressure Check for

updates

Gradient Levels Than in Patients With Viral Disease

€ 00- . Pre-Sinusoidal components in both PBC (PSC?), MASH
Etiology
= aHCV
0.75- /S aMAFLD

1.11. In patients with primary biliary cholangitis, there may be

an additional pre-sinusoidal component of portal hyper-

0.50 - tension that cannot be assessed by HVPG.(B.1) As such,
in these patients, HVPG may underestimate the preva-
lence and severity of PH. (B.1) (New)

0.25- 1.12. In patients with non-alcoholic steatohepatitis (NASH)-
related cirrhosis, although an HVPG 210 mmHg remains
strongly associated with the presence of clinical signs

. . : : of portal hypertension, these signs can also be present in a
10 15 20 25 . . .
HVPG small proportion of patients with HVPG values <10 mmHg.

(C.2) (New)

Prevalence of Decompensation

0.00-

Especially ascites at lower HVPG in MAFLD
n =992 (MAFLD n = 548; HCV n = 444)

Bassegoda, ...Vanwolleghem,.. Hernandez-Gea. Clin Gastroenterol Hepatol 2022
BAVENO VII



HVPG 10 mmHg is still Prognostic- MASLD

4 W g T T mE—— \ 60%
European multicentre : Clinically significant portal . 5 Hebatic A
| : o HVPG 10-15 vs.
study (20 centres) ! hypertension (CSPH) L & 00 decom:ensation
fa L5 o SHR: 4.93, p <0.001
i 1 2 >
| o000 - HVPG 216 vs.
- '| n=70with L 8 %0%7
! HVPG 216 ! S 20% SHR: 5.51, p <0.001
(O]
00000000 ! mmHg -
: L 20.6% 2 -y g HVPG in multivariable model
: : T 0% - aSHR per mmHg: 1.12, p <0.001
: : 0 10 20 30 40 50 60
n = 340 patients with 'l n =139 with : :
compensated ACLD 'l HVPG 10-15 ! Median follow-up: 41.5 months -
due to MASLD : mmHg : 100% -
b ;) G HVPG 10-15 vs.
-------------------------- S 90% ) _
Subclinical/No portal hypertension 3 L SHR: 11.80, p = 0.016
©
% - : HVPG 216 vs.
% o Liver-related
$ mortality SHR: 22.90, pP= 0.002
§ 70%
HVPG measurement = HVPG in multivariable model
at baseline 60% — aSHR per mmHg: 1.20, p <0.001
" ) 0 10 20 30 40 50 60
Conclusion:

HVPG measurement provides crucial prognostic information in MASLD-cACLD.
While decompensation and liver-related death without CSPH is rare, the presence of CSPH and HVPG 216 increase the risk significantly.

Paternostro, Kwanten, Hofer,..., Vanwolleghem, Francque, Reiberger JHepatol 2024



TILBx (HVPG): high diagnostic yield and safe

* Diagnosticyield 97.7% (n=1291/1321)

* Major complications: 1% (13/1321) € HVPG only: 0%
Intrahepatic AV fistula

VCI injury (n=1)

Hemobilia (n=1)

Pneumothorax

Hemoperitoneum

Liver haematoma

Liver capsule perforation

* Minor: 9,5% © HVPG only: local
* Liver haematoma
* Transient cardiac arrhythmia
* Local haematoma
e Carotid artery puncture

Clinical and Translational Gastroenterology 2019;10:e-00063; JHEP Reports, August 2025;7:101437



Why?
Treatment decisions

* Beta blocker initiation and response
* Surgery



. . o PREDESCI
B blockers to prevent decompensation of cirrhosis in

patients with clinically significant portal hypertension
(PREDESCI): a randomised, double-blind, placebo-controlled,

multicentre trial
A 5.14 Treatment with NSBBs (propranolol, nadolol or carvedi-
£ e lol*) should be considered for the prevention of decom-
z pensation in patients with CSPH. (B.1) (New) *In contrast
E 03- with the traditional NSBBs (i.e. propranolol and nadolol),
E carvedilol has intrinsic anti-alpha adrenergic vasodilatory
= . effects that contribute to its greater portal pressure
2 reducing effect.
5 5.15|Carvedilol is the preferred NSBB in compensated cirrhosis
E 014 since it 1s more effective at reducing HVPG (A1), has a
;_*E HR 051 (95% C1 0-26-0-97) tendency towards greater benefit in preventing decom-
s o | | | | | | Ipvaluelzwml | pensation_and towards better folerance than traditional
© & o 1’ 24 30 3% 42 48 M4 0 NSBBs and has been demonstrated to improve survival (B.1)
Patients at risk Months compared to no active therapy in compensated patients
B blockers 100 96 87 80 69 60 48 31 20 15 7 )
Placebo 101 99 94 8 72 59 4 26 19 13 6 with CSPH. (Changed)

N= 201 cirrhosis, HVPG =210 mmHg

carvedilol should be started in all cACLD patients with CSPH diagnosis based on

HVPG 210 mmHg or on the presence of GEV of any size. PREDESCI Candid Villanueva Lancet 2019
Turco Liver International 2023. BAVENO VII



No Betablockers when HVPG< 10 mmHg

100+
90
&0
70-
60

Patients Free from Primary
End Point (%)
&
L

10
0!11

Timalol

0

No. at Risk
Placebo 105
Timolol 108

| F O D L L L B L

12 24 36 48 60 12
Months

95 75 65 46 37 20

g7 89 72 46 34 20

Primary End Point: Varices or Variceal Bleeding

Placebo vs timolol

N=213; Cirrhosis + HVPG =2 6 mmHg
SAE timolol (18%) > placebo (6%) (P=0.006)

A

ijareful identification of CSPH necessary!

No. at Risk

HVPG decreased by =10% 69 66 62 51 35 30 16
HVPG decreased by =109 85 8] 68 59 41 0 20

Baseline HVPG
<10 mm Hg

0.6+ Baseline HVPG
=10 mm Hg
0.4-
0.2
P=0.004

Patients Free from Primary End Point

T T T T
0 12 24 36 43 &0 72
Months of Follow-up

1.0+ =y

HVPG decreased
0.8 —
Y
0.6 HVPG dec(ea%‘\-.
by =10%
0.4~

0.2+
P=0.01
0.0

Patients Free from Primary End Point

T T T
0 12 24 36 48 60 72
Months of Follow-up

Groszmann et al. N Engl J Med 2005;353:2254-2261



HVPG and risk of variceal (re)bleed

Reference Number Drug Non-responders* Rebleeding rate in Rebleeding rate in
of patients non-responders responders
Overall HVPG<12 mm Hg

Feu et al*® 69 Propranolol 64% 54-5% 8% 0/8
Escorsell et al* 47 Propranolol 62% 44-8% 6% 0/9
Villanueva et al™ 31 Nadolol+ISMN 55% 47% 7% 0/9
Villanueva et al** 49 Nadolol+ISMN 49% 66-6% 16% o/7
Bureau et al”’ 34 Propranolol£ISMN 41% 64% 10% 0/8
Patch et al*® 26 Propranolol+ISMN 0/5
IQR 45-63% 46-65% 7-13% 0

*Responders=reduction in HVPG of at least 20% of baseline values and/or below 12 mmHg.

Table 2: Risk of rebleeding in non-responders versus responders continued on drug therapy

* HVPG< 12 mmHg: No variceal bleeding (except presinusoidal component)
* HVPG -20% (even>12 mmHg): Variceal bleeding 10% at 2 years

Bosch, Garcia Pagan. The Lancet 2003



Why?
Treatment decisions

* Beta blocker initiation and response
* Surgery



HVPG and Extrahepatic Surgical Risk

Modifying effects of HVPG on post-surgical mortality (ASA & surgery adjusted)
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— Observed survival
HVPG 10 mmHg
HVPG 12 mmHg
HVPG 14 mmHg

m— HVVPG 16 mmHg

m— HVPG 18 mmHg

Cumulative transplant-free survival
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*» Prospective study on elective surgery in cirrhosis

* HVPG measurement prior to surgery, n = 140 |:l‘>
+ 1-year follow-up —= 17% (n = 24) mortality or Tx Prognostic
variables

Reverter, et al. J Hepatol 2019

— HVVPG 20 mmHg

1 2 3 45 6 7 8 9 10 11 12 T pG 22wt

- HVPG 24 mmHg

1-yr LT X/ 1 associated with

HR (95% ClI)

IIl: 2.98 (0.7-13.2)
IV: 9.97 (2.0-50.4)

High-risk surgery
(CV & open Abd) 3.65 (1.4-9.3)

HPVG (mmHg)  1.14 (1.05-1.25)

ASA class

» CP score/ Prev
Decompensation (univariate)

 HVPG (multivariate)
« >16 mmHg (P=0.0016)
« 220 mmHg (P<0.001)

Next to high surgery risk
(cardiovasc/open abd)

121 abdominal
9 cardiovascular/thoracic
10 orthopedic and others



EASL CPG 2025: Extrahepatic Abdominal Surgery in ACLD

Consider modifiers of surgical risk
predicted by VOCAL-Penn

» Presence/severity of decompensation
+ Presence/severity of PH

cACLD

1

i

\

{ Decompensated cirrhosis

Validated NIT for CSPH * endoscopy

02 CSPH
No CSPH § Ig Predisposition
+ LSM<15kPa E
- LSM>25kPa
B 0] % * Varices
H
CSPH
No CSPH A 'E Predisposition
e | = - + 1 ANTICIPATE
+ NASH (%) § 1 NASH
+ I NICER (%) 3 + 1 NICER (%)

Strong predisposition to complications

» Severity of decompensation
« Presence/severity of ACLF

Risk > benefit?

— Defer

Risk > benefit?

— Defer

HVPG if expected to impact clinical decision-making
» Risk increases if >16 mmHg; high if 220 mmHg

{

Multidisciplinary and shared decision-making

J Hepatol 2025;83:768-789

Presumed benefit
Presumed risk

Recommendations

NITs should be used to rule out cACLD/cirrhosis in patients
with chronic liver disease and may be applied to rule out
clinically significant portal hypertension in patients with
cACLD, although their accuracy to predict surgical risk and
prevent postoperative complications has not been
adequately evaluated (LoE 3, strong recommendation,
strong consensus).

In patients with suspected cACLD/cirrhosis with an indi-
cation for elective extrahepatic abdominal surgery,

further evaluation by minimally invasive HVPG measure-
ment may be considered (LoE 3, weak racummandatiuri,

consensus).

Recommendations

HVPG measurement should be performed as part of a
multimodal risk assessment, in particular, if NITs cannot
rule out CSPH and information on HVPG is expected to

impact clinical decision-making (LoE 3, strong recom-
mendation, consensus).

Patients should undergo preoperative oesophagogas-
troduodenoscopy, except for patients with cACLD in whom
CSPH has been excluded with NIT/HVPG, as well as those
who are already on adequate prophylaxis for hepatic
decompensation and/or variceal (re-)bleeding (LoE 3,
strong recommendation, consensus).




HVPG measurements: How?
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Technical aspects of HVPG/LBx

NO FORMAL CONTRA-INDICATIONS

Outpatient procedure
e HVPG+ LBx: 4 hour observation
e HVPG: 2 hour observation

Fasting period: 4-6 hours (€ increase in portal blood flow)

Sedation:
* No deep sedation required, local anesthesia
* Low dose midazolam (0.02 mg/kg) feasible

Venous access:
* Ultrasound guided vs anatomical route

Ascites:
* Paracenthesis pre-procedure

Coagulation:
* Nothresholds
* Anticoagulation paused

Platelets: if Lbx performed
* =50000/uL (ortransfusion)
* Anti-platelet therapy paused (5-7 days)
* Aspirin monotherapy in case of coronary stent

JHEP Reports, August 2025;7:101437



HVPG= gold standard to define CSPH, but... (Baveno VII)

Baveno VII - Renewing consensus in portal hypertension Q58 yr old, liver test abnormalities

Roberto de Franchis'*, Jaime Bosch®?, Guadalupe Garcia-Tsao™”, Thomas Reiberger®”,
Cristina Ripoll®, on behalf of the Baveno VII Faculty®

1.1. The use of an end-hole, compliant balloon occlusion
catheter reduces the random error of wedged hepatic vein
pressure (WHVP) measurements and is preferred over the use of
a conventional straight catheter. (A.1) (New)

1.2. A small volume of contrast medium should be injected
when the occlusion balloon is inflated to confirm a satisfactory
occluded position and to exclude the presence of hepatic
venous-to-venous communications. (A.1) (New)

1.3. Hepatic venous-to-venous communications may result in
underestimation of the WHVP and must be reported.

(A.1) (New)

Push-Wedge HVPG =11 mmHg
WHVP: 22 mmHg
BAVENO VII FHVP: 11 mm Hg



HVPG Occlusion Balloon

Comparison of Straight vs Balloon occlusion HVPG

Strong + correlation HVPG assessment (R?=0.872) AHVPG 2 mmHg disagreement (n=80; 29.2%)

80.0%
30.00

25.00
60.0%

20.00

15.00 40.0%

Percentage of patients

10.00

20.0%

5.00

o 0%

No difference Occlusion > Push wedge Push wedge > Occlusion

000 5.000 10.000 15.000 20.000 25.000 30.000
HVPG Push Wedge

Gestels, .... Francque, Vanwolleghem EASL 2024



Comparison of Straight vs Balloon occlusion HVPG

Factors associated with AHVPG 2 mmHg .  Intrahepatic collaterals (p=0.019)
N=37; AHVPG disagreement 16/37 (43.2%)
Push-Wedge 1™ 11/16
Occlusion balloon 1 5/16
Extrahepatic collaterals (p=0.137)

Child-Pugh (p=0.375) or MELD (p=0.578
Both techniques correlate well gh (p ) (P )

Large intrahepatic collaterals - use push-wedge straight endhole catheter

Gestels, .... Francque, Vanwolleghem EASL 2024



Conclusions

* Safe procedure, no formal contra-indications
* CSPH defined by HVPG = 10 mmHg
* HVPG thresholds 10/12/16 mmHg (independent of MELD/CP):

* Non-selective betablocker
* Decompensation
* Mortality/LTX

* Surgicalrisk

* Non-invasive tests: prospective validation needed

* Occlusion balloon catheter = gold standard
» But: large collaterals - straight endhole catheter
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