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Supplementary Table 1: Key studies evaluating invasive and non-invasive tests predicting progression of compensated
cirrhosis and decompensation

Study Design Definition of Varices | Etiology | Therapies | Prediction of Comments
decompensation | at clinical events
baseline
Invasive tests
Groszmann et al, 2005 | RCT. Not given No ArlD — Timolol vs Baseline HVPG = No difference in the primary endpoint
(n=213) Primary endpoint: 24% placebo 10 mmHg and when all patients were analyzed.
development of HCV — HVPG >10% HVPG response was significantly
) varices or variceal 59% (no increase predicted | higher with timolol than placebo.
HVPGlgaselmﬁ and hemorrhage. on primary endpoint.
eve months i
v Mean follow-up: antivirals)
54.9 months
HVPG every 12
months
Hernandez-Gea et al, Prospective. As, HE, PB Large ArlD — Primary Pre-therapy (with In hemodynamic responders, MELD
20122 Median follow-up: esophag | 18% prevention nadolol) acute threshold 10 provided additional
(n=83) 53 months eal HCV — with nadolol* HVPG response to | prognostic precision.
varices | 6294 IV propranolol. Decompensation occurred in 62%
Acute HVPG regardless of aetiology.
HVPG 2> 12 reduction = 10%
associated with
less
decompensation
(ascites, bleeding)
and death.
3-month HVPG
response with
nadolol predicted
ascites.
Rincon et al, 20133 Retrospective As, HE, PB No — HCV Not given HVPG and 1,2,5 year decompensation 8%, 25%,
(n=145) single center 47% (HCCin albumin 44% respectively (more common if
study. Median Small — 26%) — independent varices).
follow-up: 27 23% none had predictors of
HVPG months. SVR (37% decompensation.
Large — on
20% iviral Each mmHg
antivirals) increase in HVPG
led to 11%




increase in the risk

Unknow
n—-10% of _
decompensation.
PI** model
discriminative of
decompensation
(AUROC: 0.77
(95% CI: 0.64—
0.89).
Pl < 2.5 predictive
of remaining free
of
decompensation.
Lens et al, 2015 4 Retrospective over | As, HE, PB Esophag | Compensa | NSBB in 4% Baseline HVPG 1,5,7 year decompensation of 3%,
(n=100) four centers. eal ted HCV in (not SVR) 19%, and 22%, respectively (higher if
Median follow-up: varices interferon- predicted CSPH).
5.2 years. -31% based decompensation
HVPG therapy and transplant-free
(SVRin survival.
35%)
CSPH in
74%
Reiberger et al, 2012° Prospective non- As, HE, PB, Ja Small ArLD — Propranolol Hemodynamic Less decompensation in:
(n=104) randomized study. varic‘:es 55% Carvedilol (fc_>r response define_d a. propranolol non-responders on
Median follow-up - 39% Viral - hemodynamic | as >i0 /c;_redtuct<|on carvedilol compared to VBL
19.5 months. Large 33% non- or reduction to
HVPG varigces 0 responders). 12 mmHg. b. NSBB responders compared to
MASLD — ; VBL
- 61% 10% VBL In_ Less
No carvedilol non- | yecompensation
) Mostly responders in:
previous | compensa | (carvedilol
bleeding | e stopped). a. propranolol non-
responders on
carvedilol
compared to VBL
b. NSBB
responders
compared to VBL
Invasive and non-invasive tests
Ripoll et al, 2007 ¢ Nested cohort As, HE, PB No ArlD - Timolol vs HVPG < 10 mmHg | Decompensation in 29% during
(n=213) study within a 24% placebo associated with follow-up. HVPG, MELD, and albumin
. S RCT HCV — 90% probability of | predicted decompensation. HVPG
Invasive (HVPG = 6 Median follow-up: 59% (no absence of had greatest discriminative ability.
mmHg) 51 months decompensation




Non-invasive (albumin,
MELD)

on
antivirals)

(ascites 75%,
variceal bleeding
105, hepatic
encephalopathy
27%).

HVPG decrease <
10% associated
with
decompensation.
Every HVPG
increase in
1mmHg
associated with
19% increased
risk of clinical
decompensation.

Non-invasive tests
(c-statistic; 95%
Cl)

Albumin (0.66;
95% Cl, 0.58 —
0.74)

MELD (0.64; 95%
Cl, 0.55-0.72)

HVPG (0.71; 95%
Cl, 0.64—0.78)

Berzigotti et al, 20117
(n=172)

Invasive ( HVPG = 10
mmHg (n=86))

Non-invasive (paired
USS (n=86))

Retrospective
analysis

Median follow up:

28 months

73%
compensated.

As, HE, PB, SBP, Ja

None —
24%

Small —
28%
Large —
48%

ArLD —
11%
Viral —
54%

NSBB (n=33)
VBL (n=5)
NSBB + VBL
(n=3)

TIPS (n=2)

HVPG = 16 mmHg
(p=0.007) and
bilirubin (p=0.06)
predicted first
decompensation

APC correlated
with HVPG = 16
mmHg, and trend
in predicting
decompensation.

First decompensation higher in ArLD
vs other etiologies (57.1% vs 21.8%).

Berzigotti et al, 20118
(n=161)

Nested cohort
study of a RCT.

As, HE, PB

No

ArlD —
24%

Timolol vs
placebo

HVPG (1.14 [95%
Cl, 1.07-1.20]),
albumin (HR 4.54

Fewer patients with obesity had >
10% reduction in HVPG at one year
(24.5% vs 40.4%).




Invasive (HVPG) Median follow-up: HCV - [2.44-8.33]) and
Non-invasive (BMI, 59 months 59% (no high baseline BMI
albumin) on (hazard ratio 1.06;
antivirals) 95% ClI, 1.01-1.12)
independent
predictors
decompensation.
Robic, 2011° Prospective, single | As, HE, PB, HRS, In ArLD — Not given AUROC (95% ClI) In cirrhosis patients, 26.5% developed
(n=100) center SBP, HCC and/or cirr_hotic 38% for portal ‘ portal _hypertensio_n-related
Mean follow up sepsis patients: | vsirg hypertension- complications during follow-up.
) 491 days No hepatitis — related
Invasive (HVPG) varices 28% complications:
Non-invasive (LSM) -27.5% | MASLD — + LSM: 0.830
Small 8% [0.751—0.910]. No
varices decompensation if
Large g‘lgﬁg - HVPG: 0.845
varices [0.767-0.920]. No
_35% Cirrhosis — patients with
65% HVPG < 10 mmHg
CSPH — developed
51% decompensation
Colecchia, 2014 ° Prospective As, HE, PB No HCV None AUROC (95% ClI) 33% decompensated over 2-year
(n=92) Mean follow-up — varices cirrhosis for predicting liver | period.
731 days —53% cACLD decompensation.
. Small No HVPG: 0.83 (95%
Prospective. varices | patients C10.75-0.92)
Invasive (HVPG) -53% | on antiviral SS: 0.85 (95% Cl
Non-invasive (LSM, therapy at 0.77-0.93)
splenic stiffness, platelet baseline (independent of

count/spleen diameter
ratio, liver stiffness-
spleen diameter to
platelet ratio score,
APRI, liver stiffness x
spleen diameter, MELD)

the presence of
varices)

MELD and SSM
predictive
model***: 0.87
(95% CI 0.80-
0.94)

SSM < 54 kPa:
NPV 0.98 (0.87-
0.99) for predicting
low risk of
decompensation
at 2 years




Pérez-Latorre, 2014 1* Retrospective. As, HE, PB, Ja Varices HCV Not given AUROC (95% ClI) Decompensation in 13% over 42
(n=60) Median follow-up in 38%. ci_rrhosis for predicting _Iiver months.
42 months. with and decompensation.
_ without LSM: 0.85 (.69—
Invasive (HVPG) HIV co- 1.00). LSM < 25
Non-invasive (LSM) infection. kPa and LSM>40
All co- kPa thresholds for
infected absence and
on therapy presence of
(86% decompensation
responder HVPG: 0.76
S (0.59-0.93)
CSPH in
53%.
Sebastiani, 2015 12 Retrospective As, HE, PB, SBP No given | MASLD Not given AUROC (95% CI) Clinical outcomes (decompensation,
(n=148) cohort study. (_FS/F4 _ for predicting _Iiver !iver transplantation, HCC, or death)
Merdian follow-up fibrosis in decompensation: in 16.2% over 5 years..

. —5years 34%). ¢ Histologic Histological steatosis and non-
Invasive (HVPG, CSPH in fibrosis stage, invasive steatosis methods did not
histology) 18.2%. 0.85 (0.76- predict outcomes.

Non-invasive (APRI, 0.93)
FIB-4, NAFLD fibrosis e HVPG, 0.81
score, imaging) (0.70-0.91)
¢ APRI, 0.89
(0.82-0.96)
e FIB-4,0.89
(0.83-0.95)
e NAFLD fibrosis
score, 0.79
(0.69-0.91)
Kitson, 2015 * Prospective As, HE, PB, HRS No ArLD — NSBB — 22% AUROC (95% CI): | Inthose with CSPH risk of portal
(n=95) Median follow-up — varices 41% « LSM: 0.73 (0.61— hypertensive complications at 1, 2,
15.1 months —28% HCV - 084) LSM > 34.5 and 3 years was 20%, 35%, and 40%,

. Small 33%. kPa optimal respectively
Invasive (HVPG) varices | compensa threshold for the
Non-invasive (LSM, —42% ted presence of
APRI, FIB-4, PSDR) Large cirrhosis decompensation

varices (previous
- 29% decompen
sation in

24%).




75% had
CSPH

Cirrhosis
in 93%.

Harrison, 2018 4
Sanyal, 20191°
Bosch, 2021 6

Invasive (HVPG, ML-
HVPG)

Non-invasive (ELF
FibroSure

FibroTest

FIB-4

APRI

Serum LOXL2)
NAFLD fibrosis score

ML (machine learning)-
HVPG

Other lab assessments)

RCT (Simtuzumab
vs placebo)

Median follow-up
30.9 months

As, HE, de-novo
varices, PB, CPS
increase 2 2 points

Varices
—42% in
cirrhotic
patients

MASLD
Bridging
fibrosis
(n=219)
Compensa
ted
cirrhosis
(n=258,
68% had
CSPH)

NSBB - 21%

Variables
associated with
clinical events in
cirrhotic patients
(HR with 95%Cl):

e ELF score:
2.11 (1.53-
2.90)

o FibroSure/Fibro
Test, per 0.1
units: 1.21
(1.06-1.38)

e NAFLD
Fibrosis Score:
1.78 (1.43-
2.21)

e FIB-4:1.24
(1.14-1.35)

e APRI: 1.88
(1.45-2.46)
SLOXL2, per
10 pg/mL 1.02
(1.01-1.04)

e CSPH (HVPG
=10 mm Hg):
2.83(1.33-
6.02)

e Failure to
achieve = 20%
decrease in
HVPG: 5.38
(1.65-17.58)

e Failure to
achieve HVPG
<10 mm Hg
and/or a = 20%
decrease: 5.51
(1.69-17.98)

Of cirrhotics, 19% experienced clinical
events over follow up 30.9 months
(19% of these had HVPG < 10
mmHg)




e ML-HPVG
score per 1 unit

baseline
increase: 2.13
(1.26-3.59)
Villanueva et al, 2019 V7 RCT (PREDESCI). | As, HE, PB No HCV - NSBB Cox proportional- NSBB resulted in lower
Villanueva et al. 2021 18 Median follow up varices 56% (none | (propranolol hazards decompensation and death ((HR 0.51
(n=201) 37 months. —43% on (n=67) or regression for (0.26-0.97), p=0.0412).
Small antivirals) | carvedilol in prediction of - Bacterial infection was predictive of
esophag | Alcohol— | Propranolol deg?mréen?stlon decompensation.
; non- and/or dea
Invasive (HVPG 210 eal 16% ; o. | ArLD, varices at baseline, and HVPG
mmHg) varices responders (hazard ratio, 95%
o MASLD — (n=33) vs c): response (>10% decrease from
Non-invasive (LSM = 14 —57% 6.5% placebo ) ) baseline or to < 10 mmHg) had the
kPa, Child-Pugh Score) (all * Baseline Child- most benefit from NSBB.
compensa Pugh score:4.13
g " VBLifhigh- | (2:03-8.39)
cirrhosis risk varices * Baseline HVPG:
Nicoara-Farcau et al with developed 4.72 (2.24-9.95)
19
2022 CSPH) « LSM (AUROC):
(n=167) 0.63 (0.51t0 0.74)
Non-invasive: *HVPG/Clinical/Me
Metabolomics tabolite model
(AUROC): 0.808
(0.735-0.882)
Clinical/Metabolite
model (AUROC):
0.785 (0.710-
0.860)
Jindal et al, 2020 % Retrospective As, HE, PB, Ja No Alcohol - Carvedilol if Baseline HVPG = 217 (29%) developed
(n=741) Median follow up varices- | 22.9% HVPG = 12 12 mmHg (HR decompensation over 1.6 year follow
Invasive (HVPG > 6 1.6 + 0.4 years 10% MASLD — mmHg 2.73) and HVPG = | up (earlier if higher HPVG)
mmHg stratified into 3 Small 30.8% 20 mmHg (HR LSM not associated with
strata) varices HCV — 4-4? |tndep$ndent decompensation.
— 66% predictors o .
Non-invasive (LSM, ’ 20.6% decompensation HVPG =20 mmHg group had higher
biochemical and Large HBV — Total | . proportion of MASLD cirrhosis than
hematological varices | 10 70 otal leucocyte lower HVPG group (35% versus
arameters) —24% count (HR 1.07) 20%).
P All and serum
compensa creatinine (HR
te 1.19) are
cirrhotics associated with
decompensation-

free survival.




Mandorfer et al, 2020 #* Prospective. As, HE, PB Large HCV —all NSBB (42%) Baseline HVPG
(n=90) Median follow-up varices had SVR not predictive of
35.3 months (IQR —47% decompensation
21.8 months
Invasive (HVPG 2 6 ) Small 14% had HVPG change
= varices previous (especially if no
mmHg) —53% decompen decrease = 10%)
sation durlng follow up
Non-invasive (MELD, predicted
CPS) decompensation
(AUROC 0.872))
Follow-up Child-
Pugh Score (HR
1.484; 95% ClI
1.01-2.17) and
Follow-up MELD
(HR 1.15; 95% CI
1.01-1.32)
associated with
decompensation
Costa et al, 2021 % Prospective As, HE, PB. Small 78 cACLD: | None Variables IL-6 and CRP levels independently
(n=168) Single center varices ArLD — predicting predicted death/liver transplantation.
. ) - 32% 21.6% decom_pensation
Invasive (HVPG) Median follow up (HR with 95% CI)
. Large Viral — : >
Non-invasive (MELD, 12.2 months varices | 34 a0 in Baveno stages
CRP, ”-6) —24% -070 0-2:
MASLD — 1I-6: 1.06 (1.01-
Scheiner et al, 2022 % Retrospective As, HE, PB Varices Viral — No data on Predictors of
(n=576) single center - 68% 38% NSBB decompensation
Median follow-up ArLD — or liver-related
31.8 months 36% death (AUROC at
(HVPG = 6 mmHg, LSM 36 months):
210 kPa) MASLD - FVII/PC — 0.708
11% -9
MELD - 0.733
Invasive (HVPG) 529% had HVPG -0.771
No_n-invasive (FVII/IPC history of
ratio) decompen
sation
Jindal et al, 2022 % Retrospective As, HE, PB, Ja In Compensa | Carvedilol if Baseline Overall 14.4% developed new
(n=261) single center compen | ted large varices predictors of new decompensation over 23.1 months
sated patients: or decompensation (HVPG response to carvedilol

patients:

decompensati

(HR;95% ClI):




(compensated 132) Median follow-up No Alcohol — | on during LSM > 26.6 kPa - | Predicted absence of
23.1 months varices- | 6.1% E‘r’]'l%‘gsup 1.08 (1.03-1.12) | decompensation)
71% - ; New decompensation increased
; MASLD — Portosystemic
Immr’na}_sig? (HPVG 6-10 Small 37.1% shuntsy- 4.42 mortality rate by a factor of seven.
varices HCV — (1.05-18.66) HVPG predictive of further but not
_ _ —24% 21.2% Albumin - 0.27 new decompensation
Non-invasive (LSM > 15 Large HBY — (0.09-0.88)
kPa, portosystemic varices 0
shunts, biochemical _5.1% 12.9%
parameters)
Jachs et al 2024 %® Retrospective As, HE, PB, No Viral — No patient on Predictors of 16% decompensation over median
(n=420) single center. varices- 51.9% NSBB at decompensation follow-up 1.6 (0.5-3.8) years
60% ArLD — baseline. at one year Higher decompensation in ArLD vs
o Small 20.5 Assumed (AUROC): MASLD (3 years 35.5% vs 14.9%)
N LSM =10
on-invasive ( = varices | pmasLD— | nearly all HVPG ( 0.739)
kPa, VITRO, platelet — 26% atients with
count. BMI 18.6% patl VITRO (0.811),
’ ’ Large varices treated
ANTICIPATENASH g with NSBB ANTICIPATE£MA
varces SLD CSPH
-14% | 119 o
Invasive (HVPG) patients probability (0.683)
had LSM to PLT ratio
All _ control or (0.699)
patients cure of
had etiological
compen | factor No difference
sated between
disease predictors
including subgroup
of ArLd/MASLD

Known threshold
differentiated high
vs low risk of
hepatic
decompensation
(HVPG =10
mmHg vs. <10
mmHg,

VITRO 2

2.5vs. <25, and
ANTICIPATE-
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CSPH probability
>

60% vs. <60%)

Non-invasive tests

Merchante et al, 2012 ¢ Prospective As, HE, PB, HRS, Large HIV/HCV Not given Predictors of During follow up 13% developed
(n=239) Seven centers SBP varices co- decompensation decompensation
] - 93% infection (AUROC ; 95% CI)
Median follow up Small | Allon - LSM: 0.72 (95%
LSM = 14 kPa, 20.7 months varices | therapy — Cl1 0.61-0.82)
APRI, FIB4 - 15% 16% had « LSM = 40 kPa
no SVR at optimal threshold
baseline, to predict
23% had decompensation
SVR at ]
end of * Child-Pugh
study score: 0.76 (95%
Cl, 0.65-0.88)
cACLD
with no * MELD: 0.71
previous (95% CI 0.61-
decompen 0.81)
sation
Merchante et al, 2015 2’ | Prospective As, HE, PB, HRS, Not HIV/HCV Not given Predictors of LSM every 12 months with
(n=275) Seven centers SBP given co- decompensation progression defined as = 30%
) infection and/or HCC baseline.
LSM >14 kPa and < 40 Median follow-up — (AUROC ; 95%
kPa 32 months At ’ ' 6.9% decompensated and/or
baseline Cl): developed HCC over 32 month follow-
67% had LSM (baseline): up.
negative 0.609 (0.471—
HIV RNA 0.748)
load. LSM progression:
During 0.680 (0.541—
follow up 0.818)
39% had Only LSM
HCV progression
therapy associated with
(31% had the endpoint.
SVR)
cACLD
with no
previous
decompen

sation
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Guha et al, 201928 Retrospective As, HE, PB. Not ArLD — Not given Precision of model | Does not consider the influence of
(n=145) Three centers given 45% in predicting etiology. Lack of calibration of the
Median follow-up — MASLD - decompensation: model.
30% Harell’s c statistic: Decompensation in 19.3% over 4.59
Model based on FIB-4 4.59 years ° 0.805 (95% Cl ears P ’
and ALBI which includes Al had 0:718-0.873) y
the following variables cirrhosis |
age, AST, Albumin, cACLD Hazard ratio of
platelets, bilirubin, with no high-risk patients
ALT . *x*x previous was 7.1 (95% Cl,
decompen 3.07 t0 16.42)
sation
Eaton et al, 20202° Retrospective As, HE, PB. Not PSC Not given Variables LSM progression directly related to
(n=204) Median follow-up — given All with predicting baseline LSM (stage 0 fibrosis — 0.03
4 years cACLD decompensation kPal/year versus stage 4 fibrosis —
(HR with 95% ClI): | 0.31 kPalyear).
MRE (146 had second Single LSM > 4.32 | Ascites noted in all patients that
MRE) kPa (second developed decompensation (n=23)
APRI MRE): 60.41
(17.85-204.47)
Change in LSM
0.34 kPalyear:
13.29 (5.23-33.78)
Change in
APRI/year: 0.76
(0.62-0.93)
Han et al, 2020 *° Retrospective As, HE, PB. Not MASLD Not given Variables LSM by MRE at a threshold of 3.99
(n=320) Two centers given All with predicting kPa discriminated between cirrhosis
cirrhosis decompensation and non-cirrhosis (AUROC 0.986).
(compens or Seath. (ORwith | | SM by MRE at a threshold of 6.48
MRE ated — 26, 95% Cl): kPa discriminated between
decompen MRE: 3.28 per compensated and decompensated
sated - 13) kPa increase (2.04 | cirrhosis (AUROC 0.707).
—-5.28)
Calzadilla-Bertot et al, Retrospective As, HE, PB. Varices MASLD NSBB in 5 year prediction ABIDE 2 4.1 kPa associated with an
20203 Six centers —43.1% | compensa | 16.6% of increased risk of decompensation (5-
(n=299) ) ted decompensation year cumulative incidence 37%).
g/lgdlggrfsollow—up cirrhosis (tAUC):
ABIDE oY ABIDE (0.80) —
ABIDE vs:

NAFLD fibrosis score
FIB-4

12



MELD NAFLD
CPS fibrosis score
0.72)
ALBI
FIB-4 (0.74)
ALBI-FIB4
MELD (0.69)
CPS (0.72)
ALBI (0.72)
ALBI-FIB4
(0.73)
Gidener et al, 2021 %2 Retrospective As, HE, PB, Ja Not MASLD Not given Variables In cirrhotic patients, 35% developed
(n=829) Median follow up — given Cirrhosis - predicting decompensation during follow-up.
4 years 23 4% decompensatio_n
or death (HR with
MRE 95% Cl):
MRE: 1.32 (1.13-
1.56) per 1kPA
increase after
adjusting for age,
sex, MELD Na
Osman et al, 2021 % Prospective As, HE, PB. Not PBC Not given Variables
(n=538) Three centers given 11.1% gre?:%r?rfgegnsation
cirrhotic
LSM ‘measured by (HR with 95% CI):
transient elastography 71.5% )
(n=286) and MRE UDCA Transient
(n=332) responder elastography: 1.14
s (1.05-1.24);
optimal threshold
10.2 kPa
MRE: 1.68 (1.28-
2.19); optimal
threshold 4.2 kPa
Younes et al 2021 3 Prospective As, HE, PB. Not MASLD Not given Variables
(n=1173). Six centers given F3/F4 predicting liver
) fibrosis in events (medial
Median follow up Harrell's c-
24.1%.
NAFLD fibrosis score 81 months indices):
FIB-4 NAFLD fibrosis
BARD score (0.796)
APRI FIB-4 (0.783)

Hepamet fibrosis score

BARD (0.728)
APRI (0.6)

13



Hepamet fibrosis
score (0.729)

Petta et al, 2021 %
(n=1039)

NAFLD F3-F4 fibrosis
and/or LSM > 10 kPa

Minimum 6 months
follow up.

Baseline LSM and
repeat within 1 year

Delta LSM
(improvement if > 20%
reduction, stable if
between -/+ 20% from
baseline, impairment if
20% or more increase)

Retrospective
10 centers

Median follow-up
35 months.

As, HE, PB, Ja

Not
given

MASLD
with
cACLD

Not given

Baseline LSM
independently
predicted:

a.
Decompe
nsation
(HR 1.03;
95% ClI
1.02-
1.04)

b.  Liver
related
death
(HR
1.02;95%
Cl 1.02-
1.03)

Delta LSM
(n=533) predicted:

a. Decompe
nsation
(HR 1.56;
95% ClI
1.05-
2.51)

b. HCC (HR
1.72;95%
Cl 1.01-
3.02)

c. Overall
mortality
(HR 1.73
(95% CI
1.11-
2.69)

d. Liver
related
mortality
(HR 1.96;
95% ClI
1.10-
3.38)

Threshold baseline LSM 21kPa
(CSPH) independently associated
with decompensation (HR 3.71; 95%
Cl 1.89-6.78)

Delta LSM associated with
decompensation in patients without
CSPH at baseline but not those with
CSPH.

Age and platelet count also
associated with decompensation.
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Semmler et al, 2023 % Retrospective As, HE, PB No given | Etiology Not given Predictors of liver Median time to second LSM 17
(n=2503) single center (non- decompensation months
(non-ACLD = 1647, Median follow up ACLD, ) (AUROC) Higher decompensation with cACLD
¢ACLD = 757, 71.2 months CACLD): LSM dynamics — vs non-ACLD (0.4% vs 10.9%).
dACLD = 104) AlH/choles 0.933 LSM 20% increase increased
tatic (13.3, Platelet dynamics | decompensation by 50% and more
14.1) —0.849 pronounced after etiological cure.
I(:I_Igl\g I'\a/llkIJEcl)_rgtory values, ,;\r:ll_)D (1.2, Albumin dynamics Converse élso true. o
J : —0.566 When looking at Baveno VI criteria
HBV FIB-4 dynamics — for clinically significant decrease in
(11.4,6.3) 0.873 LSM — best discrimination for
. decompensation if stratify by any
ag\g P)AEI3_5D dynamics — | gecrease to < 20 kPa (Harrell's C-
(Dynamics in first
MASLD 24 months to
(183, predict
14.5) decompensation
within subsequent
12 months)
Schneider et al, 2022 % Retrospective As, HE, PB, Ja, HRS Not Alcohol — No data on EPOD score EPOD score outperformed MELD and
(n= 25354) population based given 9.5% to therapies prediction of 3 CPS in predicting decompensation.
. from 2 cohorts in 54% in UK year
(training — 6049; United States and Viral decompensation o
validation — 19305) one cohort United hepatitis (AUROC) No data on etiological control or cure.
Kingdom. 12- Explorys — 0.694
Child-Pugh Score, Follow-up — 3.5 — 45.22%) PMBB — 0.692
MELD, ALBI, PALBI, 10 years
EPOD score UKB - 0.770
All had
compensa
ted EPOD score
cirrhosis threshold of 10
accurately
stratified into low
and high risk.
Dajti et al, 202238 Retrospective, 2 As, HE, PB, Varices Viral - No patient on 1 Combined Baveno VII-SSM model
(n=195) centers in Italy -50.9% | 57.9% NSBB decompensation had the greatest precision in CSPH
Median follow up ARLD - rate (Baveno VI, diagnosis compared to Baveno_VII
42 months 12.3% Baveno VI model and Baveno VIl sequential

(114 validation cohort
analysed)

sequential SSM,

SSM Model with only 15% in grey
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Baveno VII-SSM

zone with NPV and PPV > 90% for

MASLD — A L
LSM > 10 mmHa. SSM 36% combined models) | ruling in an out CSPH:
platelgts & ’ Rule in group Rule-out:
All had (12.5%, 15.4%, Two of: LSM 15 kPa PLT 2 150,000
compensa 16.1%) SSM <40 kPa
ted CSPH Rule out group (0 | ryje in:
in all models)
0 Two of: LSM > 15 kPa, PLT <
Gray zone (9.7%, | 150,000, SSM > 40 kPa
4.4%, 0%)
Asesio et al, 2022 % Retrospective As, HE, PB, Varices HCV — Independent Decompensation during follow up
(n=455) single center needing | 68.4% predictors of portal | higher in unfavourable B6C (14.3% vs
Mean follow-up — treatmen | pmASLD — hypertensive 5.6%)
o 3.6 years. t- 24.8 related
B6C (Baveno VI criteria) 17.5% complication (HR
— favorable LSM < 20 (more in A”—DO - (95% ClI):
kPa and platelet > unfavora | 16-9% HCC (0.40 [0.19-
150000/mm?q) and ble Hep B — 0.83))
unfavorable Baveno VI Baveno 10.1% )
status patients (LSM VI group low baseline
220 kPa or platelet 25% Vs albumin (0.89
<150000/mm?®) 3.8% All [0.84-0.93])
; compensa high total
Lab assays patients) ted ligh serum tota ~
bilirubin rate (HR =
Viral 1.06 [1.03-1.08])
suppressio low PT (0.97,
nin 82% [0.96-0.99])
Unfavourable
Baveno VI (0.46
[0.21-0.89])
Fernandez-Alvarez et al, | Retrospective As, HE, PB, Not HCV with Independent Decompensation in 10%
202340 single center available | SVR and predictors of ‘ Only FIB-4 associated with
(n=321) Median follow-up advanced decompensation decompensation at 1 and 2 years.
48 months flpr05|s_ or (HR; 95% CI):
cirrhosis CPS baseline -
Child-Pugh Score, FIB-4 4.13 (1.74-9.81)
10% had FIB-4 baseline -
previous 1.12 (1.03-1.21)
decompen
sation

FIB-4 cut-offs for
decompensation
risk on follow-up
(AUROC):

16



1 year: 2.03
)0.824)
2 years: 2.21
(0.819)
Thorhauge et al, 20244 | Retrospective, 2 Not ArLD — No data on Independent Decompensation higher if CACLD
(n=536) centers available | 100% NSBB. predictors of (31% vs 3%; HR=19.76, p<0.001))
Median follow-up - 42~% decomp?ens_atlon Data is not sufficient to assess the
63 months abstinent (ngrell Sc indeX, | impact of alcohol consumption during
LSM All 95% Cl): follow-up on LSM changes and
compensa Baseline LSM — outcomes.
ted - 0.85 (0.83-0.88)
CACLD Follow up LSM -
(LSM =10 0.89 (0.85-0.93)
kPa) and LSM changes —
no cACLD 0.85 ( 0.80-0.90)
(LSM < 10
kPa Delta LSM - 0.47 (
0.34-0.60)
Delta LSM/year —
0.55 (10.42-0.68)
Kobayashi et al, 2024 4 Retrospective As, HE, PB, Ja, No MASLD No data on Predictive value of | Median interval between LSM 23.5 +
(n=405) single center available (95% non- NSBBs baseline LSM (HR | 0.5 months.
N=405 cirrhotic) (95% Cl) for LSM

LSM using MRE

Median follow-up
72.6 months

2 4.69 (F4 fibrosis)
vs <2.61kPa (FO
fibrosis))

Decompensation:
24.84 (4.51-
137.0)

Death: 45.33
(6.17-333.0)

Predictive value of
change in LSM in
follow up (>19%
vs <19% change;
(HR, 95%Cl)):

Decompensation:

12.08 (1.85 —
78.73)
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Change in LSM
not predictive of
mortality.

Shearer et al, 20234
(n=3028)

LSM = 10 kPa, FIB-4,
ALBI

Retrospective
using electronic
health records at 2
centers

Median follow up
3.1 years.

As, HE, PB, SBP

Data at
baseline
not
available

ArLD -
11%
NAFLD -
28%
(43%
missing
data)

All had
CACLD

No data on
NSBB use

Baseline LSM and

5 year
decompensation
risk (% (95%Cl))
<15 kPa - 3.7
(2.7-5.1)

15-25 kPa - 8.6
(6.4-11.1)

>25 - 19.0 (15.8-
22.4)

Selecting only
those with FIB-4 >
1.3 increased
decompensation
rates with
maximum at 5
years with LSM >
25 of 20.3% (16.9-
23.9)

Following
associated with
decompensation
(HR (95% CI)):

7.1% patients developed varices prior
to decompensation /HCC

74% of patients not known to have
varices at time of decompensation.

Patients with ArLD had highest risk of
decompensation (19.2% at 5 years)
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LSM (per kPa
increase) — 1.02
(1.01-1.03)
FIB-4 (per unit
increase) — 1.05
(1.02-1.07)
ALBI score (per

unit increase) —
2.4 (1.8-3.18)

Wong et al, 2023 4
(n=1159)

LSM
Laboratory values

Retrospective, four
centres.

Median follow up
40 months

As, HE, PB

No
varices
-60.7%

Low risk
varices
- 33.8%
High risk
varices
- 5.5%

HCV —
56.1%

Hepatitis B
—-21.3%
ArLD —
9.1%

MASLD -
102 (8.8)

All
patients
had
compensa
ted
disease
(CSPH
(LSM = 25
kPa,
36.8%),
grey zone
(51.1%),
CSPH
excluded
(LSM < 15
kPa,
12.1%))

Patients on
NSBB
excluded

Predictors of
decompensation
(sHR (95% ClI)

CSPH (2.48 (1.35-
4.55)

Non-viral etiology
(3.25 (1.83-5.76)

INR > 1.1 (2.08
(1.14-6.25)

Albumin < 37 g/L
(3.38 (1.83-6.25))

LSM > 25 kPA 8.8
(2.9-26.7)

Predictors of
decompensation in
grey zone (sHR
(95% CI)

Non-viral etiology
(11.34 (8.10-
15.87))

INR (4.27 (1.33-
13.70))

During follow up 7.2% developed
decompensation (lower in grey zone
(2.6%) vs CSPH (13.8%))

Non-viral etiology had highest rate of

decompensation (up to 25.5% in
CSPH group)

19



Albumin (0.88
(0.85-0.91))
Bilirubin (1.02
(1.00-1.03))
Song et al, 20234 Retrospective As, HE, PB No Viral No data on Decompensation Decompensation risk
(n= 1966) single center available 62,6_%_ NSBB use. risk in gre(z)y zon.e CSPH-22% at 3y (27% in NAFLD,
Median follow-up (mellJlOBr{;y (SHR (95% Cl): 37% in ArLD)
3.06 (IQR 1.03- on . -
LSM = 10 kPa 5 00)(y(§ars antivirals Grey zone high probablllty— 12%
- - and ArLD (3.49 (1.65— | (17% in NAFLD, 31% in ArLD)
almost all 7.37) Grey zone low probability) — 3.3%
had HCV Low albumin - (0% in NAFLD, 10% in ArLD)
SVR) 0.41 (0.25-0.67) CSPH excluded— 1.4% (2.2% in
NAFLD Lower platelet MASLD, 7.4% in ArLD)
18.1% (0.99 (0.98-1.00)
Alcohol Higher LSM (1.14 | cspPH had a higher proportion of
15.97% (1.07 - 1.22) ArLD.
All had

CACLD
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Lin et al, 202346 Prospective 3 As, HE, PB and/or Data at ARLD — No data on Predictors of 5 year incidence of decompensation
(n=2763) centers cirrhotic-related baseline | 16.2% NSBB use decompensation in | was 0.3%, 4.2%, 11.4% in low-risk,
mortality not MASLD — grey zone (SHR grey zone, and high risk, respectively
) available | 31 16% (95% ClI):
with cACLD (BaVenO VIl Median follow up ArLD — 2.05 (1 05 . .
criteria: low risk 7.2 years HCV — : : Combination of Baveno VIl and
(35.6%), grey zone 6.36% -3.99) spleen stiffness reduced classified in
(44.9%), high risk HBV — ALBI -1.8 (1.06 — | grey zone (12.8%)
(19.4%). 42.6% 3.04)
ALP (1.6 (1.09-
LSM, ALBI, SSM 35.6% on 232)
(n=179) antiviral
therapy
Wong et al, 2024 4 Retrospective 5 As, HE, PB Not Viral NSBB use in Resolved cACLD Over median follow-up 34 months —
(n=480) centers available | hepatitis 7.7% (LSM<10kPa, 5.8% developed liver-related events.
Median follow up (52.7%) 32%) vs persistent | Liver-related death in 1.5%.
) 68 months MASLD CACLD: Risk of liver-related events related to
with cACLD (33.8%) Liver related baseline LSM.
LSM and delta LSM ArLD events (2.6% vs
Etiological Death (1.3% vs
control 4.9%, p=0.069)
(63.5%) No added
predictive value of
prior LSM to

current LSM

Footnotes:
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As — ascites; ArLD — alcohol related liver disease; HVPG — hepatic venous pressure gradient; RCT — randomized controlled trial; H — hepatitis C virus; NSBB
— non-selective beta-blocker; HCC — hepatocellular carcinoma; APC — abdominal porto-systemic collaterals; VBL — variceal band ligation; HE — hepatic
encephalopathy; PB — portal hypertensive bleeding; Ja — jaundice; SBP — spontaneous bacterial peritonitis; MASLD — metabolic dysfunction-associated
steatotic liver disease; MELD — model for end-stage liver disease; BMI — body mass index; SVR — sustained virological response; ACLD — advanced chronic
liver disease; cCLD — compensated advanced chronic liver disease; CSPH — clinically significant portal hypertension; AUROC -area under the receiver
operating characteristic; APRI - AST to Platelet Ratio Index; LSM — liver stiffness measurement; SSM - splenic stiffness measurement; FIB-4 — fibrosis 4;
ELF — enhanced liver fibrosis; CPS — Child-Pugh score; LOXL2 - Lysyl Oxidase Like 2; IL-6 — interleukin 6; CRP — C-reactive protein; FVIII/PC ratio — factor
VIII: protein C ratio; VITRO — von Willebrand Factor antigen to platelet ratio; ALBI -albumin bilirubin; MRE — Magnetic resonance elastography; UDCA —
ursodeoxycholic acid; PBC — primary biliary cholangitis; PSDR - Platelet:spleen diameter ratio; IV — intravenous; SHR - subdistribution hazard ratios; HRS —
hepatorenal syndrome; tAUC (time-dependent area under the curve); IQR — interquartile range.

* - nadolol withdrawn in 9 patients due to intolerance and offered VBL.
** _ Prognostic Index (Pl) =4 + (0.11 x HVPG - 0.8 x albumin)
*** . Formula: exp(-11:5 + 0.107 * SS + 0.45 * MELD)/[1 + exp(-11:5 + 0.107 * SS + 0:45 * MELD)]

**x = * _ formula available online: https://jscalc.io/calc/gdEJ|89W z5PirkSL

ABIDE ((Aspartate aminotransferase/alanine, aminotransferase ratio, bilirubin, International normalized ratio, type 2 Diabetes, and esophageal varices)

EPOD score - https://www.ukaachen.de/typo3conf/ext/wstheme/Resources/Public/Microsites/epod/



https://jscalc.io/calc/gdEJj89Wz5PirkSL
https://www.ukaachen.de/typo3conf/ext/wstheme/Resources/Public/Microsites/epod/
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Supplementary Table 2: Studies comparing active therapy vs a control group, to prevent the development of decompensation in patients with

cACLD
STUDY AGENT DESIGN OF THE | STAGE OF CLD ETIOLOGY | N2 OF FOLLOW- | PRIMARY MAIN RESULTS
STUDY PATIENTS upP OUTCOME
Groszmann et al. ! NSBBs RCT cACLD with HVPG 26 | ArLD 24% N=213 54.9 (0-99) Development of Primary outcome occurred in 39%
Timolol Double-blind mmHg & No varices HCV 63% Timolol, 108 Months varices or variceal | with Timolol vs 40% with placebo.
Placebo-controlled (HVPG <10 mmHgin | Cryptogenic | Placebo, 105 hemorrhage Higher incidence of adverse events
37%) 5% with timolol.
Decompensation occurred in 14% vs
15%, with Timolol vs placebo and
death in 9% vs 14% (p NS in any case)
Villanueva et al. 17 NSBBs RCT cACLD with HVPG 2 ArLD 16% N=201 37 (26-47) Decompensation Decompensation in 12% vs 24%,
- Propranolol in Double-blind 10 mmHg & No HCV 56% NSBBs, 100 Months or death Death in 8% vs 11%, with NSBBs vs
acute HDK Placebo-controlled high-risk varices ArLD Placebo, 101 placebo
responders (small or no varices) | & HCV 8%
- Carvedilol in non- NASH 6% NSBBs decreased the risk of
responders decompensation or death (HR 0.51,
95%Cl 0.26-0.97) mainly by
decreasing ascites risk (HR 0.42,
95%Cl 0.19-0.92)
Rowe et al. 48 NSBBs Bayesian reanalysis | PREDESCI PREDESCI 250 simulated | PREDESCI Decompensation >90% probability that NSBBs reduce
(Propranolol or of PREDESCI trial cohort cohort trial of 2000 cohort or death all-cause decompensation, with likely
Carvedilol) participants substantial gain in decompensation-
each free life years
Serper et al. #° Carvedilol Retrospective, Cirrhosis, Child-Pugh | ArLD 27% Carvedilol, 3 years Decompensation Decompensation in 9% vs 17%, Death
population based, class A HCV 23% 123 in 22% vs 24%, with carvedilol vs
cohort study, ACNU ArLD SBBs, 561 Decompensation SBBs
design (carvedilol & HCV 32% or liver-related
cohort vs matched NAFLD 15% mortality Carvedilol decreased the risk of

cohort with SBBs)

decompensation (HR 0.59, 95%Cl
0.42-0.83) and the risk of
decompensation or liver-related
death (HR 0.56, 95%Cl 0.41-0.76)
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Villanueva et al. %0 Carvedilol IPD-MA of RCTs cACLD with varices ArLD 25% N=352 13 to 36 Decompensation Decompensation in 11% vs 20%,
comparing (94%) or without HCV 39% Carvedilol, months Death in 22% vs 24%, with carvedilol
carvedilol vs varices (6%) but with 181 (range of FU | Death vs control
control group HVPG = 10 mmHg Controls, 171 in RCTs
(receiving EVL or (of them 92 included) Carvedilol decreased the risk of
placebo according with placebo decompensation (HR 0.51, 95%CI
to presence or not and 79 EVL) 0.29-0.89) and the risk of death (HR
of high-risk varices) 0.42, 95%Cl 0.19-0.89)

Decreased risk of ascites (HR 0.49,
95%Cl 0.25-0.97)

Villanueva et al.>! NSBBs (Propranolol, | IPD-MA of RCTs cACLD with high-risk | ArLD 33% N= 656 13to 34 Death Death in 15% vs 19% vs 5%, with

Nadolol, Nadolol comparing NSBBs varices HCV 27% months NSBBs vs EVL
plus IsMn or vs EVL ArLD NSBBs, 291 (range of FU | First bleeding
Carvedilol) Stratified according & HCV 9% EVL, 245 in RCTs Higher risk of death with EVL vs
to decompensation NASH 2% NSBBs+EVL, included) NSBBs (HR 1.76, 95%Cl 1.11-2.77) &
120 similar risk with NSBBs vs NSBBs+EVL
Similar risk of bleeding with NSBBs vs
EVL (HR 1.05, 95%Cl 0.75-1.49)
Slightly higher risk of
decompensation with EVL vs NSBBs
(HR 1.59, 95%Cl 0.86-2.93)
Higher risk of ascites with EVL vs
NSBBs (HR 2.66, 95%CI 1.36-5.19)

Yang et al.>?2 Statins Retrospective, Newly diagnosed HCV 100% N= 226,856 FU of at Development of Statins use was associated with a
population based, HCV infection Study cohort least 1 year, | cirrhosis reduced risk of cirrhosis development
cohort study, up to 13 in a dose-dependent manner
(statins cohort vs N= 84,213 years
matched cohort) Matched

cohort

Chang et al. 53 Statins Retrospective, Cirrhosis mainly HVB 45% N=1350 5.5+3.5 Decompensation Decompensation in 29% vs 14%, HCC
population based, compensated, HCV 22% years in 10% vs 6%, death in 18% vs 9%, in
cohort study, HCV, HBV or alcohol ArLD 33% Statin use 675 HCC nonuser vs statins user
(statins cohort vs related Nonusers 675
PS-matched Death Overall, statins use decreased the risk
cohort) of decompensation, HCC and death.

Decompensation risk was
significantly reduced in HVB and HCV
related cirrhosis with borderline
significance in ArLD.




25

Motzus-Feagans et Statins Retrospective, Compensated HCV 50% N=19,379 39 (12-103) Development of Statins use decreased the risk of

al. > population based, cirrhosis ArLD 32% Study cohort months infections infections
cohort study,

(statins cohort vs N= 4,526
PS-matched Matched
cohort) cohort

Mohanty et al. 55 Statins Retrospective, Compensated ArLD 54% N= 45,350 2.5 years in Decompensation Statins use was associated with a
population based, cirrhosis Study cohort users reduced risk of decompensation, with
cohort study, 1.5 years in Death significantly lower risk of ascites and
(statins cohort vs N=2747 nonusers of variceal bleeding. Statins use was
PS-matched Matched associated with lower risk of death.
cohort) cohort

Kaplan et al. 3¢ Statins Retrospective, Newly diagnosed ArLD 35% N= 74,984 36-month Death Hypercholesterolemia was associated
population based, cirrhosis HCV 14% Study cohort approx.. with well-preserved hepatic function
cohort study, ArLD Decompensation and decreased mortality. Each
(statins cohort vs & HCV 25% N=19341 cumulative year of statin exposure
IPTW adjusted NAFLD/NAS | Matched Major adverse was associated with an independent
cohort) H 16% cohort cardiovascular 8%-8.7% decrease of mortality in

events Child-Pugh classes A&B. Statin
therapy was associated with a
decreased risk of decompensation in
Child-Pugh class A.

Simon et al. 57 Aspirin Retrospective, Chronic hepatitis B HCV 74% N= 50,275 7.9 years HCC Low-dose aspirin use was associated
population based, or C monoinfection HBV 26 with significantly lower risk of HCC.
cohort study, (low- (around 11% with Aspirin use Liver-related Liver-related mortality was also
dose aspirin cohort | cACLD, only 3% with 14,205 death significantly lower in aspirin users vs
vs IPTW adjusted decompensated Nonusers nonusers (11% vs 18%, HR 0.73
cohort) cirrhosis) 36,070 (95%Cl 0.67-0.81)

Puente et al. 58 Rivaroxaban RCT Cirrhosis with PHT ArLD 87% N=90 10.1 Decompensation, | Rivaroxaban decreased the risk of
Double-blind and Child-Pugh 7-10 death or OLT primary outcome, particularly in

Placebo-controlled

Mainly compensated
(73% Child-Pugh A)

Rivaroxaban,
41
Placebo, 49

Child-Pugh class B (HR29, 95%Cl 0.09-
0.87), with significant reduction in
ascites risk.

Bleeding events were more frequent
with rivaroxaban.
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LEGEND: The table shows the characteristics and main results of relevant studies assessing the efficacy of different therapies to prevent decompensation in
patients with cACLD. The studies included investigated the efficacy of active therapy (with NSBBs, Carvedilol, Statins or Rivaroxaban) compared to a control group

without active therapy.
ACNU: active comparator new user, ArLD: alcohol related liver disease, cACLD: compensated advanced chronic liver disease, EVL: endoscopic variceal ligation, FU:

follow-up, HCC: hepatocellular carcinoma, HCV: hepatitis C virus, IPD-MA: individual participant data meta-analysis, IPTW: inverse probability of treatment
weighting, IsMn: isosorbide-mononitrate, NAFLD: Non-alcoholic fatty liver disease, NSBBs: non-selective B-blockers, OLT: orthotopic liver transplantation, PS:

propensity score, RCTs: randomized controlled trials, SBBs: selective B-blockers.
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