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Supplementary Methods. Random Survival Forest Analysis.

We used Python (version 3.13.5) and the sksurv package (version 0.24.1) to train
Random Survival Forests (RSF) for time-to-event modelling of recompensation events.
Briefly, we selected 29 baseline parameters, which were filtered using a two-step
threshold: first excluding variables and patients with over 50% missing values, followed
by a 25% exclusion threshold. We performed 3-fold cross-validation and multivariate
imputation with chained equations (sklearn package, version 1.6.1) to impute missing
values. Imputers were fitted to training data and used to predict missing values in both
training and test data. Twenty imputations were performed in each fold to account for
uncertainty. Concordance-index and time-dependent AUC were used as performance
metrics for RSF models. Feature importance was assessed using a permutation test
with 10 iterations. Final performance metrics are reported as averages across all 20
imputations of a fold. Feature importance is reported as an average across all models
(n =60). As our machine-learning approach was done for exploratory purposes, a final
held-out test-set was omitted. Competing events were censored from the analysis, and
the overall censorship-cutoff was 48 months, as event incidence declined sharply after

this period.



Supplementary Data. Details and impact of resolved hepatitis B (HBV) or
hepatitis C virus (HCV) infection.

In the study cohort, prior HBV infections were documented in 25 patients. All patients
had documented self-limited HBV infections and confirmed absence of ongoing HBV
infection at time of first hepatic decompensation. 5 of the 25 patients with prior HBV
had a documented negative HBsAg =1 year before decompensation, although the true

timing of cure likely occurred earlier.

Among the 16 patients with prior HCV, 8 had achieved spontaneous clearance and 8
a treatment-induced sustained virological response, and all had confirmed HCV RNA

negativity at the time of decompensation.

To evaluate whether prior HBV or HCV infections had any relevant effects on the study
findings, competing risk regression analyses were conducted. Within these analyses,
prior HBV or HCV infection did not significantly influence the likelihood of
recompensation (SHR: 0.593; 95%ClI: 0.330-1.066; p=0.081).

When investigating the primary predictors of recompensation identified in the full cohort
within the subgroup of patients with prior HBV or HCV, early abstinence (SHR: 2.548;
95%Cl: 0.598-10.864; p=0.206) and the presence of further decompensation at
inclusion (SHR: 0.694; 95%CI: 0.188-2.568; p=0.585) affected the likelihood of

recompensation similarly to the association in the full cohort.



Supplementary Data. Non-invasive indicators of portal hypertension after
recompensation.

In patients for whom elastography data at time of recompensation was available
(n=41), median liver stiffness was 23.9 kPa, with a 65% decrease (p<0.001) from time
of abstinence (paired data available in n=22; Fig. S85). Median spleen size at
recompensation was 12 cm (available in n=43) and paired data analysis showed a
significant decrease compared to baseline values (-7%, p<0.001; available in n=34;
Fig. S5). Paired endoscopy data was available in 27 patients. Among 9 patients without
varices at baseline, 5 showed varices at recompensation. Of the 18 patients with
baseline varices, the varices disappeared in 4 (p=1.000). For portosystemic collaterals
on imaging, 1 of 21 patients without baseline collaterals developed collaterals, while

collaterals disappeared in 7 of 22 patients (p=0.034; paired data available in n=43).



Supplementary Data. Individual components of hepatic recompensation.

At the time of abstinence (i.e., study inclusion), ascites was present in 581 patients
(91.8%; not including those who developed ascites during follow-up). Of these patients,
ascites resolved in 204 (35.1%), with a cumulative incidence of 16.2% after 1 year,
27.1% after 2 years and 38.4% after 5 years (Fig. S6A). In a multivariable competing
risk regression analysis (Table S8), ascites resolution was significantly more likely in
patients who achieved abstinence within 1 month of first decompensation (aSHR:
2.557 [95%CI: 1.891-3.458], p<0.001). In contrast, male sex was linked to a
significantly lower probability of ascites resolution (aSHR: 0.649 [95%ClI: 0.482-0.874],
p=0.004). While the presence of further decompensation (jaundice not considered) at
time of abstinence had no significant impact, patients with recurrent ascites had a
significantly lower likelihood of ascites resolution (aSHR: 0.414 [95%CI: 0.202-0.846],

p=0.016). An overview of all univariable analyses is provided in Table S9.

Of the 204 patients with baseline ascites who achieved ascites resolution, 175 (85.8%)
also achieved recompensation, whereas 29 patients (14.2%) did not recompensate.
When comparing baseline characteristics between the two groups, patients without
recompensation despite ascites resolution differed primarily by the presence of

additional decompensating events (Table S10).

Hepatic encephalopathy (HE) was present in 176 patients at time of alcohol abstinence
(27.8%; not including patients who developed HE during follow-up). Of these patients,
HE resolved in 51 (29.0%), with a cumulative incidence of 13.0% after 1 year, 23.8%
after 2 years and 31.8% after 5 years (Fig. S6B). Within the multivariable model (Table
S11), the probability of resolving HE was significantly lower in male patients (aSHR:
0.591 [95%CI: 0.376-0.928], p=0.022) and, interestingly, was also lower in patients
with higher albumin levels (aSHR: 0.934 [95%ClI: 0.881-0.991], p=0.023). Although the
presence of further decompensation at abstinence did not affect the probability of HE
resolution, it should be noted that further decompensation was present in the vast
majority of HE patients at baseline (90.9% when not including jaundice and 96% when

including jaundice). An overview of all univariable analyses is provided in Table S12.

Fifty-five patients (8.7%) experienced a variceal bleeding event at or within one month
prior to abstinence. Among these patients, variceal rebleeding occurred in 9 (16.4%):
4 rebleeding events occurred within the first 12 months (all within the first 2 months),

and 5 occurred after more than 12 months (exact intervals: 13, 16, 20, 31 and 73
6



months). Overall, 49 of 55 patients (89.1%) achieved the recompensation criterion of
being free of variceal bleeding for at least 12 months. Of the 6 patients who did not
meet this criterion, 2 died beforehand, 1 relapsed to alcohol consumption and 3 were

lost to follow-up.



Supplementary Data. Incidence and predictors of alcohol relapse.

During follow-up, 119 patients relapsed to alcohol misuse, with a cumulative incidence
of 7.1% after 1 year, 11.7% after 2 years, 15.8% after 3 years and 21.8% after 5 years.
In an exploratory univariable competing risk regression analysis (Table $13), the risk
of alcohol relapse was significantly lower with older age (HR per year: 0.964, p<0.001),
in patients with further decompensation including jaundice (HR: 0.767, p=0.044), in
patients with severe/tense (HR: 0.647, p=0.018) or recurrent ascites (HR: 0.526,
p=0.020) and in patients with at least one cardiometabolic risk factor (HR: 0.621,
p=0.005).



Table S1. Centre-specific policies on biomarkers for alcohol abstinence assessment.

Centre

GGT

MCv

CDT

Alcohol in blood

uEtG

PEth

Vienna

Padua

Hannover

Braga

Barcelona

(Hospital Clinic)

Bologna

Cluj

Toulouse

Bern

London

Madrid (Hospital

Ramon y Cajal)

Hong Kong

Routine marker
(3-6 months)

Routine marker
(3-6 months)

Routine marker

Routine marker
(every 6 months)

Routine marker
Routine marker
(3-6 months)

Routine marker
(3-6 months)

Routine marker
(3-6 months)

Routine marker
(every 6 months)
Routine marker

Routine marker

With suspected relapse

Routine marker
(3-6 months)

Routine marker
(3-6 months)

Routine marker

Routine marker
(every 6 months)

Routine marker
Routine marker
(3-6 months)

Routine marker
(3-6 months)

Routine marker
(3-6 months)

Routine marker
(every 6 months)

Routine marker
(every 6 months)

Routine marker

Routine marker

Transplant candidates &

occasionally in outpatients

Not available

With suspected relapse

Not available

Not available

Not available

Not available

Not available

First presentation

Not available

Not available

Not available

Transplant candidates &

with suspected relapse

With suspected relapse

With suspected relapse

With suspected relapse

With suspected relapse

With suspected relapse

Not available

With suspected relapse

Not available

Transplant candidates &

with suspected relapse

Not available

With suspected relapse

Transplant candidates &
with suspected relapse

Routine marker
(3-6 months; since 2010)

Transplant candidates

Not available

Transplant candidates &
routine at addiction
medicine unit

Routine at addiction
medicine unit &
with suspected relapse

Not available

Not available

Transplant candidates

Not available

Not available

Not available

Not available

Not available

Not available

Not available

With suspected relapse &
at addiction medicine unit

(since 2023)
Not available

Not available

6-monthly (since 2024) &
with suspected relapse &
transplant candidates

Transplant candidates
(since 2022) &
with suspected relapse

Not available

Not available

Not available



Madrid (Gregorio

Maranoén Hospital)

Barcelona (Vall
d'Hebron)
Miinster

Paris

Jena

Routine marker
(every 6 months)

Routine marker
(every 6 months)

Routine marker
(3-6 months)

Routine marker
(every 6 months)

Routine marker
(every 6 months)

Routine marker
(every 6 months)

Routine marker
(every 6 months)

Routine marker
(3-6 months)

Routine marker
(every 6 months)

Routine marker
(every 6 months)

Not available

Not available

Not available

Not available

Not available

With suspected relapse

With suspected relapse

Not available

Not available

With suspected relapse

Not available

With suspected relapse

Routine marker

(every 6 months)

Not available

With suspected relapse

Not available

Not available

Not available

With suspected relapse

Not available

GGT, gamma-glutamyl transferase; MCV, mean corpuscular volume; CDT, carbohydrate deficient transferrin; uEtG, urine ethylglucuronide; PEth, phosphatidylethanol.
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Table S2. Centre-specific policies regarding psychiatric and addiction medicine
support for maintaining alcohol abstinence.

Centre Psychiatric and addiction medicine support

Vienna In-house psychiatric support and routine referral to addiction medicine specialists for all patients,
provided through outpatient and inpatient services. Additional support available via multiple external
healthcare institutions focusing on addiction medicine.

Padua Support available through territorial services.

Hannover Not available.

Braga Referral to a dedicated community network during outpatient visits or hospitalisations at the treating
physician’s discretion.

Barcelona Psychiatric support routinely offered to all patients with alcohol use disorder or alcohol-related liver

(Hospital Clinic)

Bologna

Cluj
Toulouse
Bern

London

Madrid (Hospital
Ramoén y Cajal)
Hong Kong

Madrid (Gregorio
Maranoén Hospital)
Barcelona (Vall
d'Hebron)
Miinster

Paris

Jena

disease.

Comprehensive in-house and territorial services. Treatment for alcohol use disorder available at the
centre and at the Territorial Services for Pathological Dependencies, nine of which are distributed
across the Bologna metropolitan area. The centre hosts an alcohol addiction unit embedded within the
liver service, staffed by internists with expertise in AUD, psychologists, and nurses, providing both
individual and group psychotherapy.

Not available.

External addiction medicine support provided by specialised nurses.

Support available through external clinic and private institutions.

In-house support provided by an alcohol liaison nurse offered for all patients with excessive alcohol
consumption.

Routine psychiatric support and referral to addiction medicine specialists.

Psychiatric evaluation available upon referral to a dedicated psychiatric clinic at the treating physician’s
discretion.

Psychiatry and psychology consultation for hospitalised patients and referral to psychiatric department
for outpatients. Additional support within multidisciplinary addiction care centres.

Referral to centre for treatment of substance use disorders, staffed by specialized psychiatrists.

Both in-house and external support offered to patients.
Not available.

External support available, including access to inpatient treatment.

11



Table S3. Number of included patients per participating centre.

Centre Number of Further decomp. AH presentation MELD 2-year Cl of
patients w/o jaundice recompensation
Vienna 163 61 (37.4%) 81 (49.7%) 20 (15-25) 19.0%
Padua 85 54 (63.5%) 2 (2.4%) 13 (9-19) 10.8%
Hannover 51 45 (88.2%) 3 (5.9%) 24 (17-27) 0.0%
Braga 44 25 (56.8%) 44 (100.0%) 14 (11-19) 34.1%
Barcelona 41 9 (22.0%) 14 (34.1%) 21 (17-27) 22.4%
(Hospital Clinic)
Bologna 38 19 (50.0%) 10 (26.3%) 15 (12-19) 15.8%
Cluj 28 12 (42.9%) 28 (100.0%) 22 (19-24) 85.7%
Toulouse 27 8 (29.6%) 14 (51.9%) 25 (17-31) 31.5%
Bern 24 12 (50%) 11 (45.8%) 19 (14-22) 58.3%
London 22 10 (45.5%) 7 (31.8%) 26 (22-32) 28.6%
Madrid (Hospital 21 5 (23.8%) 11 (52.4%) 23 (15-25) 4.8%
Ramoén y Cajal)
Hong Kong 20 11 (55.0%) 0 (0.0%) 20 (14-26) 10.0%
Madrid (Gregorio 20 8 (40.0%) 7 (35.0%) 19 (12-23) 40.0%
Maraiion Hospital)
Barcelona (Vall 16 4 (25.0%) 5(31.3%) 15 (12-19) 25.0%
d'Hebron)
Miinster 14 6 (42.9%) 13 (92.9%) 19 (13-22) 21.4%
Paris 10 5 (50.0%) 7 (70.0%) 26 (18-29) 10.0%
Jena 9 5 (55.6%) 1(11.1%) 14 (10-16) 22.2%

Data presented as number n (% of available data) or median (IQR). Abbreviations: AH, alcohol-associated hepatitis; MELD, model
for end-stage liver disease; Cl, cumulative incidence.
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Table S4. Baseline characteristics of patients stratified by the presence of
alcohol-associated hepatitis at time of abstinence.

No AH at abstinence AH at abstinence p-value
n =375 n =258
Sex (male) 284 (75.7%) 170 (65.9%) 0.007
Age (years) 56.3 (49.7-62.2) 53.5 (47.2-59.9) 0.002
Decomp. to abstinence
Median interval (months) 1.4 (0.0-11.7) 0.0 (0.0-1.5) <0.001
Within one month 163 (47.2%) 186 (72.7%) <0.001
Further decompensated
Including jaundice 217 (57.9%) 258 (100.0%) <0.001
Not considering jaundice 186 (49.6%) 113 (43.8%) 0.151
Ascites present 341 (90.9%) 240 (93.0%) 0.347
Severe/tense ascites 147 (39.2%) 85 (32.9%) 0.109
Recurrent ascites 74 (19.7%) 25 (9.7%) <0.001
Prior SBP 27 (7.2%) 13 (5.0%) 0.272
HE present 101 (26.9%) 75 (29.1%) 0.556
Grade IlIl/IV HE 19 (56.1%) 19 (7.4%) 0.232
Prior HE admission 39 (10.4%) 30 (11.6%) 0.626
Prior variceal bleeding 62 (16.5%) 40 (15.5%) 0.729
Child-Pugh score 9 (8-10) 10 (9-11) <0.001
MELD score 17 (11-22) 22 (18-27) <0.001
Sodium (mmol/L) 136 (133-139) 135 (131-138) 0.029
INR 1.40 (1.26-1.70) 1.67 (1.40-2.00) <0.001
Creatinine (mg/dL) 0.82 (0.64-1.20) 0.70 (0.59-1.00) 0.001
Bilirubin (mg/dL) 2.30 (1.23-3.83) 7.40 (3.00-14.10) <0.001
Albumin (g/L) 30.0 (26.5-35.0) 28.7 (24.7-32.0) <0.001
AST (U/L) 53 (39-80) 112 (71-165) <0.001
ALT (U/L) 28 (21-40) 42 (30-59) <0.001
GGT (U/L) 104 (55-233) 245 (113-499) <0.001
CRP (mg/dL) 1.60 (0.75-3.10) 2.55(1.31-5.11) <0.001
Platelet count (G/L) 118 (89-164) 120 (84-177) 0.940
VCTE-LSM (kPa) 48.8 (34.7-63.5) 68.9 (56.0-75.0) <0.001
Oesophageal varices 185 (67.3%) 135 (67.5%) 0.958
Portosystemic collaterals 139 (53.1%) 81 (47.4%) 0.247
Spleen size (cm) 14.0 (12.0-16.0) 13.9 (12.2-16.0) 0.906
Splenomegaly 167 (65.0%) 95 (60.9%) 0.404
BMI (kg/m?) 24.9 (21.9-29.4) 25.4 (22.6-28.8) 0.343
Obesity 66 (20.8%) 40 (19.3%) 0.677
Overweight 157 (49.5%) 112 (54.1%) 0.305
Diabetes 57 (15.2%) 37 (14.3%) 0.765
Prediabetes 15 (4.5%) 24 (9.4%) 0.017
Arterial hypertension 103 (27.5%) 72 (27.9%) 0.903
Hypertriglyceridemia 25 (7.2%) 42 (17.1%) <0.001
Low HDL 73 (21.9%) 71 (30.5%) 0.020
Any CMRF 245 (65.3%) 194 (75.2%) 0.008
Alcohol relapse during follow-up 71 (18.9%) 48 (18.6%) 0.917

Data presented as number n (% of available data) or median (IQR). Comparison of continuous data conducted via independent
samples t-test or Mann-Whitney U test, as applicable. Comparison of categorical data conducted via Pearson’s Chi-squared test
or Fisher's exact test, as applicable. Abbreviations: HE, hepatic encephalopathy; AH, alcohol-associated hepatitis; SBP,
spontaneous bacterial peritonitis; MELD, model for end-stage liver disease; INR, international normalised ratio; AST, aspartate
transaminase; ALT, alanine transaminase; GGT, gamma-glutamyl transferase; CRP, C-reactive protein; VCTE-LSM, liver stiffness
measurement by vibration-controlled transient elastography; BMI, body mass index; HDL, high-density lipoprotein; CMRF,

cardiometabolic risk factor. P-values in bold indicate statistical significance.
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Table S5. Biomarkers of alcohol abstinence at time of recompensation.

Characteristics at Delta compared to p-value for delta
recompensation decompensated stage at
n =197 abstinence

GGT (U/L) 74 (43-136) -72.7 ([-86.3]-[-27.0]) % <0.001
MCV (fL) 90.6 (86.5-94.0) -9.1 ([-13.7]-[-4.5]) % <0.001
CDT (positive/negative) All measurements below centre-specific cut-off (available in n=6)
Blood alcohol (positive/negative) All measurements below centre-specific cut-off (available in n=5)
uEtG (positive/negative) All measurements below centre-specific cut-off (available in n=30)
PEth (positive/negative) All measurements below centre-specific cut-off (available in n=3)

Data presented as median (IQR). Analyses of paired continuous data conducted by paired samples t-test or Wilcoxon signed-
rank test, as applicable. The permitted timeframe for MCV and GGT was set at 45 days prior to and 180 days after recompensation,
given that the patient remained abstinent and recompensated at time of the respective assessment. For CDT, blood alcohol levels,
UEtG and PEth the timeframe was set at 180 days prior to and any time after recompensation. Laboratory data at time of
recompensation were available in 151 patients (76.6% of recompensated cohort). Missing lab values in the 151 patients with a
blood draw within the set range: GGT missing in n=4 (paired missing in n=18); MCV missing in n=24 (paired missing in n=32).
Abbreviations: GGT, gamma-glutamyl transferase; MCV, mean corpuscular volume; CDT, carbohydrate deficient transferrin;
UEtG, urine ethylglucuronide; PEth, phosphatidylethanol. P-values in bold indicate statistical significance.
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Table S6. Univariable competing risk regression models assessing baseline
factors linked to a higher likelihood of hepatic recompensation.

Univariable analysis

Covariables SHR 95% ClI p-value
Male sex (vs. female sex) 0.731 0.521-1.025 0.070
Age (per year) 0.987 0.974-0.999 0.045
First decompensation event

Ascites Ref Ref

HE 0.651 0.331-1.282 0.215

Variceal bleeding 1.447 0.732-2.861 0.288

Combined event 1.017 0.662-1.562 0.939
Decomp. to abstinence

Median interval (per month) 0.973 0.952-0.995 0.015

Within one month 2.398 1.568-3.667 <0.001
Further decompensated

Including jaundice 1.038 0.626-1.724 0.884

Not considering jaundice 0.518 0.332-0.809 0.004
AH presentation 2.022 1.104-3.703 0.023
Ascites present 0.635 0.356-1.134 0.125
Severe/tense ascites 0.676 0.448-1.021 0.063
Recurrent ascites 0.297 0.111-0.796 0.016
Prior SBP 0.370 0.164-0.836 0.017
HE present 0.545 0.330-0.900 0.018
Grade IIl/IV HE 0.624 0.175-2.220 0.466
Prior HE admission 0.619 0.355-1.079 0.091
Prior variceal bleeding 1.209 0.797-1.835 0.371
Child-Pugh score (per point) 0.957 0.864-1.060 0.402
MELD score (per point) 0.994 0.966-1.023 0.689
Sodium (per mmol/L) 1.005 0.978-1.033 0.706
INR (per unit) 0.870 0.546-1.386 0.558
Creatinine (per mg/dL) 0.654 0.418-1.022 0.062
Bilirubin (per mg/dL) 1.006 0.988-1.025 0.522
Albumin (per g/L) 0.978 0.951-1.005 0.107
AST (per 10 U/L) 1.011 1.006-1.015 <0.001
ALT (per 10 U/L) 1.024 1.013-1.034 <0.001
GGT (per 10 U/L) 1.004 1.002-1.007 <0.001
CRP (per mg/dL) 1.021 0.999-1.045 0.067
Platelet count (per 10 G/L) 1.019 1.003-1.035 0.021
VCTE-LSM (per kPa) 1.007 0.992-1.022 0.373
Oesophageal varices 0.814 0.653-1.015 0.067
Portosystemic collaterals 0.909 0.565-1.461 0.693
Spleen size (per cm) 0.865 0.808-0.927 <0.001
Splenomegaly 0.586 0.461-0.746 <0.001
BMI (per kg/m?) 0.970 0.934-1.008 0.118
Obesity 0.607 0.430-0.856 0.004
Overweight 0.885 0.602-1.302 0.536
Diabetes 0.603 0.354-1.025 0.062
Prediabetes 0.986 0.279-3.490 0.983
Arterial hypertension 0.974 0.737-1.288 0.853
Hypertriglyceridemia 1.630 0.979-2.714 0.060
Low HDL 1.201 0.743-1.939 0.455
Any CMRF 1.073 0.744-1.547 0.707

Univariable Fine and Gray competing risk regression model including centre as random effect. All-cause mortality, liver
transplantation, relapse, HCC and TIPS were included as competing events. Abbreviations: SHR, subdistribution hazard ratio;
HE, hepatic encephalopathy; AH, alcohol-associated hepatitis; SBP, spontaneous bacterial peritonitis; MELD, model for end-
stage liver disease; INR, international normalised ratio; AST, aspartate transaminase; ALT, alanine transaminase; GGT, gamma-
glutamyl transferase; CRP, C-reactive protein; VCTE-LSM, liver stiffness measurement by vibration-controlled transient
elastography; BMI, body mass index; HDL, high-density lipoprotein; CMRF, cardiometabolic risk factor. P-values in bold indicate
statistical significance.
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Table S7. Cause-specific hazard model assessing factors linked to non-liver-
related death.

Univariable analysis Multivariable analysis
Covariables HR 95% CI p-value aHR 95% CI p-value
Age (per year) 1.054 1.023-1.085 <0.001 1.063 1.023-1.105 0.002
Male sex (vs. female) 0.807 0.447-1.458 0.478 1.350 0.620-2.942 0.450
Any CMRF 0.869 0.489-1.544 0.632 0.851 0.399-1.815 0.677
MELD (per point) 1.029 0.979-1.081 0.260 1.072 1.015-1.132 0.012
Recompensation 0.410 0.191-0.881 0.022 0.545 0.224-1.330 0.182

Univariable and multivariable Cox regression models including centre as random effect. Analysis conducted on complete cases
(n=528). Abbreviations: HR, hazard ratio; aHR, adjusted hazard ratio; CMRF, cardiometabolic risk factor; MELD, model for end-
stage liver disease. P-values in bold indicate statistical significance.
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Table S8. Multivariable competing risk regression model assessing baseline
factors linked to a higher likelihood of ascites resolution in patients with ascites

at time of abstinence.

(A) Multivariable analysis (including further decompensation)
Covariables aSHR 95% ClI p-value
Age (per year) 0.996 0.979-1.013 0.625
Male sex (vs. female) 0.649 0.482-0.874 0.004
Any CMRF 1.102 0.757-1.605 0.612
Abstinence achieved within 1 2.557 1.891-3.458 <0.001
month of decompensation

Further decompensation (vs. 0.991 0.702-1.398 0.958
single decompensation)

AH presentation 1.621 0.848-3.098 0.144
MELD (per point) 0.989 0.974-1.005 0.187
Albumin (per g/L) 1.003 0.976-1.031 0.821
Platelets (per 10 G/L) 1.006 0.991-1.022 0.433

(8)

Multivariable analysis (including recurrent ascites)

Covariables aSHR 95% ClI p-value
Age (per year) 0.996 0.978-1.013 0.616
Male sex (vs. female) 0.662 0.480-0.912 0.012
Any CMRF 1.132 0.766-1.674 0.533
Abstinence achieved within 1 month 2.142 1.673-2.743 <0.001
of decompensation

Recurrent ascites 0.414 0.202-0.846 0.016
AH presentation 1.662 0.826-3.344 0.155
MELD (per point) 0.989 0.972-1.006 0.201
Albumin (per g/L) 1.004 0.975-1.033 0.802
Platelets (per 10 G/L) 1.010 0.994-1.027 0.231

Multivariable Fine and Gray competing risk regression model including centre as random effect. All-cause mortality, liver
transplantation, alcohol relapse, HCC and TIPS were included as competing events. Analysis conducted on complete cases
(n=434). Jaundice not considered as further decompensation. Abbreviations: aSHR, adjusted subdistribution hazard ratio; CMRF,
cardiometabolic risk factor; AH, alcohol-associated hepatitis; MELD, model for end-stage liver disease. P-values in bold indicate

statistical significance.
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Table S9. Univariable competing risk regression model assessing baseline
factors linked to a higher likelihood of ascites resolution in patients with ascites
at time of abstinence.

Univariable analysis

Covariables SHR 95% ClI p-value
Male sex (vs. female sex) 0.675 0.531-0.858 0.001
Age (per year) 0.991 0.975-1.008 0.318
Decomp. to abstinence

Median interval (per month) 0.960 0.937-0.985 0.001

Within one month 2.618 1.757-3.902 <0.001
Further decompensated

Including jaundice 1.167 0.773-1.762 0.462

Not considering jaundice 0.683 0.478-0.977 0.037
AH presentation 2.180 1.091-4.356 0.027
Severe/tense ascites 0.671 0.445-1.013 0.057
Recurrent ascites 0.277 0.114-0.674 0.005
Prior SBP 0.390 0.176-0.867 0.021
HE present 0.805 0.609-1.064 0.128
Grade IIl/IV HE 0.775 0.293-2.047 0.606
Prior HE admission 0.647 0.383-1.094 0.104
Prior variceal bleeding 0.992 0.574-1.714 0.977
Child-Pugh score (per point) 1.005 0.904-1.118 0.925
MELD score (per point) 1.002 0.976-1.028 0.899
Sodium (per mmol/L) 1.001 0.980-1.022 0.949
INR (per unit) 1.022 0.638-1.638 0.928
Creatinine (per mg/dL) 0.725 0.485-1.086 0.119
Bilirubin (per mg/dL) 1.013 0.999-1.027 0.070
Albumin (per g/L) 0.986 0.961-1.012 0.282
AST (per 10 U/L) 1.010 1.007-1.014 <0.001
ALT (per 10 U/L) 1.028 1.020-1.037 <0.001
GGT (per 10 U/L) 1.004 1.002-1.006 <0.001
CRP (per mg/dL) 1.018 0.995-1.041 0.119
Platelet count (per 10 G/L) 1.019 1.008-1.030 <0.001
VCTE-LSM (per kPa) 1.005 0.986-1.025 0.584
Oesophageal varices 0.721 0.565-0.920 0.008
Portosystemic collaterals 1.070 0.708-1.616 0.750
Spleen size (per cm) 0.890 0.837-0.946 <0.001
Splenomegaly 0.615 0.501-0.756 <0.001
BMI (per kg/m?) 0.977 0.946-1.009 0.157
Obesity 0.652 0.488-0.871 0.004
Overweight 0.897 0.611-1.317 0.579
Diabetes 0.722 0.506-1.030 0.072
Prediabetes 1.051 0.331-3.339 0.933
Arterial hypertension 1.077 0.809-1.435 0.610
Hypertriglyceridemia 1.697 1.018-2.827 0.043
Low HDL 1.310 0.832-2.063 0.244
Any CMRF 1.138 0.775-1.671 0.511

Univariable Fine and Gray competing risk regression model including centre as random effect. All-cause mortality, liver
transplantation, relapse, HCC and TIPS were included as competing events. Abbreviations: HE, hepatic encephalopathy; AH,
alcohol-associated hepatitis; SBP, spontaneous bacterial peritonitis; MELD, model for end-stage liver disease; INR, international
normalised ratio; AST, aspartate transaminase; ALT, alanine transaminase; GGT, gamma-glutamyl transferase; CRP, C-reactive
protein; VCTE-LSM, liver stiffness measurement by vibration-controlled transient elastography; BMI, body mass index; HDL, high-
density lipoprotein; CMRF, cardiometabolic risk factor. P-values in bold indicate statistical significance.
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Table S10. Baseline characteristics of patients with baseline ascites who
achieved ascites resolution stratified by subsequent recompensation.

Ascites resolution Ascites resolution p-value
& no recompensation & recompensation
n=29 n=175
Sex (male) 19 (65.5%) 113 (64.6%) 0.921
Age (years) 55.1 (51.6-65.8) 54.0 (48.1-60.1) 0.245
Decomp. to abstinence
Median interval (months) 0.0 (0.0-1.8) 0.00 (0.00-0.92) 0.545
Within one month 21 (72.4%) 132 (75.4%) 0.728
Further decompensated
Including jaundice 24 (82.8%) 134 (76.6%) 0.460
Not considering jaundice 19 (65.5%) 66 (37.7%) 0.005
AH at abstinence 16 (55.2%) 98 (56.0%) 0.934
Severe/tense ascites 8 (27.6%) 56 (32.0%) 0.635
Recurrent ascites 1(3.4%) 11 (6.3%) 1.000
Prior SBP 1(3.4%) 5(2.9%) 1.000
HE present 15 (51.7%) 33 (18.9%) <0.001
Grade IlI/IV HE 2 (6.9%) 8 (4.6%) 0.637
Prior HE admission 2 (6.9%) 13 (7.4%) 1.000
Prior variceal bleeding 5(17.2%) 17 (9.7%) 0.226
Child-Pugh score 11 (8-11) 10 (8-11) 0.310
MELD score 19 (18-24) 20 (14-24) 0.720
Sodium (mmol/L) 135 (134-139) 135 (131-138) 0.416
INR 1.75 (1.36-1.96) 1.51 (1.30-1.80) 0.080
Creatinine (mg/dL) 0.89 (0.62-1.20) 0.70 (0.57-0.95) 0.056
Bilirubin (mg/dL) 3.97 (2.73-9.93) 3.88 (1.80-9.28) 0.467
Albumin (g/L) 29.7 (25.3-36.3) 29.0 (24.5-32.0) 0.132
AST (U/L) 76 (45-115) 102 (60-168) 0.042
ALT (U/L) 32 (27-48) 39 (26-59) 0.405
GGT (U/L) 87 (60-172) 272 (130-573) <0.001
CRP (mg/dL) 1.91 (0.93-2.86) 2.40 (1.01-5.04) 0.330
Platelet count (G/L) 113 (87-154) 131 (91-180) 0.254
VCTE-LSM (kPa) 55.6 (48.8-70.3) 61.6 (52.1-72.4) 0.675
Oesophageal varices 11 (55.0%) 86 (58.9%) 0.740
Portosystemic collaterals 12 (66.6%) 59 (50.0%) 0.187
Spleen size (cm) 14.5(12.9-16.4) 13.0 (12.0-15.2) 0.109
Splenomegaly 11 (68.8%) 61 (55.0%) 0.298
BMI (kg/m?) 25.8 (23.1-29.9) 25.0 (21.8-27.5) 0.045
Obesity 6 (24.0%) 17 (12.8%) 0.145
Overweight 13 (562.0%) 66 (49.6%) 0.827
Diabetes 6 (20.7%) 17 (9.7%) 0.083
Prediabetes 2 (6.9%) 11 (6.3%) 1.000
Arterial hypertension 11 (37.9%) 50 (28.6%) 0.308
Hypertriglyceridemia 4 (13.8%) 27 (16.4%) 1.000
Low HDL 8 (30.8%) 46 (29.3%) 0.879
Any CMRF 22 (75.9%) 125 (71.4%) 0.622

Alcohol relapse during follow-up 5(17.2%) 21 (12.0%) 0.433

Data presented as number n (% of available data) or median (IQR). Comparison of continuous data conducted via independent
samples t-test or Mann-Whitney U test, as applicable. Comparison of categorical data conducted via Pearson’s Chi-squared test
or Fisher's exact test, as applicable. Abbreviations: HE, hepatic encephalopathy; AH, alcohol-associated hepatitis; SBP,
spontaneous bacterial peritonitis; MELD, model for end-stage liver disease; INR, international normalised ratio; AST, aspartate
transaminase; ALT, alanine transaminase; GGT, gamma-glutamyl transferase; CRP, C-reactive protein; VCTE-LSM, liver stiffness
measurement by vibration-controlled transient elastography; BMI, body mass index; HDL, high-density lipoprotein; CMRF,
cardiometabolic risk factor. P-values in bold indicate statistical significance.
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Table S11. Multivariable competing risk regression model assessing baseline
factors linked to a higher likelihood of HE resolution in patients with HE at time
of abstinence.

Multivariable analysis

Covariables aSHR 95% ClI p-value
Age (per year) 1.008 0.974-1.043 0.646
Male sex (vs. female sex) 0.591 0.376-0.928 0.022
Any CMRF 1.298 0.688-2.452 0.421
Abstinence achieved within 1 1.277 0.649-2.509 0.479
month of decompensation

Further decompensation (vs. 1.116 0.382-3.258 0.841
single decompensation)

AH presentation 2.082 0.910-4.763 0.083
MELD (per point) 0.975 0.938-1.014 0.202
Albumin (per g/L) 0.934 0.881-0.991 0.023
Platelets (per 10 G/L) 1.013 0.968-1.061 0.565

Multivariable Fine and Gray competing risk regression model including centre as random effect. All-cause mortality, liver
transplantation, alcohol relapse, HCC and TIPS were included as competing events. Analysis conducted on complete cases
(n=148). Jaundice not considered as further decompensation. Abbreviations: CMRF, cardiometabolic risk factor; AH, alcohol-
associated hepatitis; MELD, model for end-stage liver disease. P-values in bold indicate statistical significance.
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Table S12. Univariable competing risk regression model assessing baseline
factors linked to a higher likelihood of HE resolution in patients with HE at time
of abstinence.

Univariable analysis

Covariables SHR 95% ClI p-value
Male sex (vs. female sex) 0.588 0.413-0.837 0.003
Age (per year) 1.002 0.974-1.031 0.893
Decomp. to abstinence

Median interval (per month) 0.985 0.970-1.000 0.057

Within one month 2.050 0.732-5.739 0.172
Further decompensated

Including jaundice 1.292 0.390-4.283 0.675

Not considering jaundice 0.938 0.459-1.916 0.861
AH presentation 2.442 1.032-5.779 0.042
Ascites present 0.747 0.386-1.447 0.388
Severe/tense ascites 0.968 0.489-1.914 0.925
Recurrent ascites 0.564 0.234-1.360 0.203
Prior SBP N/A *
Grade IIl/IV HE 1.263 0.334-4.778 0.731
Prior HE admission 0.800 0.361-1.771 0.582
Prior variceal bleeding 0.810 0.453-1.451 0.479
Child-Pugh score (per point) 1.121 0.964-1.303 0.138
MELD score (per point) 1.009 0.966-1.053 0.695
Sodium (per mmol/L) 0.995 0.966-1.025 0.746
INR (per unit) 0.952 0.513-1.767 0.876
Creatinine (per mg/dL) 0.688 0.533-0.888 0.004
Bilirubin (per mg/dL) 1.034 1.005-1.064 0.021
Albumin (per g/L) 0.934 0.881-0.991 0.023
AST (per 10 U/L) 1.023 0.998-1.049 0.068
ALT (per 10 U/L) 1.123 0.994-1.269 0.062
GGT (per 10 U/L) 1.003 1.001-1.005 <0.001
CRP (per mg/dL) 1.039 0.971-1.113 0.270
Platelet count (per 10 G/L) 0.993 0.959-1.029 0.713
VCTE-LSM (per kPa) 0.991 0.965-1.018 0.494
Oesophageal varices 0.641 0.420-0.979 0.040
Portosystemic collaterals 1.545 0.705-3.384 0.277
Spleen size (per cm) 0.861 0.754-0.984 0.028
Splenomegaly 0.535 0.317-0.903 0.019
BMI (per kg/m?) 1.038 0.996-1.082 0.079
Obesity 1.534 0.909-2.586 0.109
Overweight 1.291 0.768-2.171 0.335
Diabetes 0.579 0.195-1.719 0.325
Prediabetes 1.796 1.077-2.996 0.025
Arterial hypertension 1.111 0.762-1.621 0.585
Hypertriglyceridemia 1.383 0.451-4.244 0.571
Low HDL 1.631 0.686-3.874 0.268
Any CMRF 1.229 0.704-2.144 0.468

Univariable Fine and Gray competing risk regression model including centre as random effect. All-cause mortality, liver
transplantation, relapse, HCC and TIPS were included as competing events. Abbreviations: SHR, subdistribution hazard ratio;
HE, hepatic encephalopathy; AH, alcohol-associated hepatitis; SBP, spontaneous bacterial peritonitis; MELD, model for end-
stage liver disease; INR, international normalised ratio; AST, aspartate transaminase; ALT, alanine transaminase; GGT, gamma-
glutamyl transferase; CRP, C-reactive protein; VCTE-LSM, liver stiffness measurement by vibration-controlled transient
elastography; BMI, body mass index; HDL, high-density lipoprotein; CMRF, cardiometabolic risk factor. P-values in bold indicate
statistical significance. *No HE resolution in any of the 10 patients with HE at time of abstinence and prior SBP.
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Table S13. Univariable competing risk regression model assessing baseline
factors linked to a higher likelihood of alcohol relapse.

Univariable analysis

Covariables SHR 95% ClI p-value
Male sex (vs. female sex) 0.769 0.566-1.045 0.093
Age (per year) 0.964 0.947-0.981 <0.001
Decomp. to abstinence

Median interval (per month) 0.996 0.988-1.005 0.397

Within one month 1.055 0.541-2.057 0.876
Further decompensated

Including jaundice 0.767 0.592-0.993 0.044

Not considering jaundice 0.737 0.515-1.056 0.096
AH presentation 1.021 0.589-1.767 0.942
Ascites present 0.767 0.485-1.213 0.257
Severe/tense ascites 0.647 0.451-0.928 0.018
Recurrent ascites 0.526 0.306-0.904 0.020
Prior SBP 0.266 0.032-2.220 0.221
HE present 0.740 0.448-1.223 0.241
Grade III/IV HE 0.989 0.558-1.754 0.970
Prior HE admission 0.646 0.307-1.361 0.251
Prior variceal bleeding 1.234 0.763-1.997 0.391
Child-Pugh score (per point) 0.961 0.852-1.084 0.518
MELD score (per point) 0.999 0.973-1.026 0.939
Sodium (per mmol/L) 0.999 0.971-1.029 0.969
INR (per unit) 1.126 0.791-1.603 0.510
Creatinine (per mg/dL) 0.790 0.537-1.163 0.232
Bilirubin (per mg/dL) 1.024 1.009-1.039 0.002
Albumin (per g/L) 1.004 0.952-1.059 0.873
AST (per 10 U/L) 1.003 0.995-1.010 0.456
ALT (per 10 U/L) 1.012 0.993-1.031 0.230
GGT (per 10 U/L) 1.002 0.999-1.005 0.118
CRP (per mg/dL) 1.010 0.968-1.055 0.639
Platelet count (per 10 G/L) 1.009 0.989-1.029 0.371
VCTE-LSM (per kPa) 1.004 0.992-1.016 0.537
Oesophageal varices 1.210 0.862-1.700 0.271
Portosystemic collaterals 1.209 0.744-1.967 0.444
Spleen size (per cm) 0.976 0.889-1.070 0.602
Splenomegaly 0.899 0.553-1.461 0.667
BMI (per kg/m?) 0.958 0.930-0.987 0.005
Obesity 0.745 0.594-0.934 0.011
Overweight 0.685 0.472-0.996 0.047
Diabetes 0.860 0.542-1.366 0.524
Prediabetes 0.618 0.254-1.501 0.288
Arterial hypertension 0.485 0.330-0.711 <0.001
Hypertriglyceridemia 1.073 0.590-1.949 0.817
Low HDL 1.222 0.812-1.840 0.337
Any CMRF 0.621 0.445-0.866 0.005

Univariable Fine and Gray competing risk regression model including centre as random effect. All-cause mortality and liver
transplantation were included as competing events. Abbreviations: SHR, subdistribution hazard ratio; HE, hepatic
encephalopathy; AH, alcohol-associated hepatitis; SBP, spontaneous bacterial peritonitis; MELD, model for end-stage liver
disease; INR, international normalised ratio; AST, aspartate transaminase; ALT, alanine transaminase; GGT, gamma-glutamyl
transferase; CRP, C-reactive protein; VCTE-LSM, liver stiffness measurement by vibration-controlled transient elastography; BMI,
body mass index; HDL, high-density lipoprotein; CMRF, cardiometabolic risk factor. P-values in bold indicate statistical
significance.
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Fig. S1. Histogram depicting the included number of patients per year.
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Fig. S2. Paired assessment of laboratory parameters in a decompensated stage
at abstinence and at time of recompensation. Paired tests were conducted via a
Wilcoxon signed-rank test or paired t-test.
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Median and IQR (provided below each respective boxplot) were calculated within the subgroup of patients with available paired
data and may thus differ from values provided in Table 2. Abbreviations: MELD, model for end-stage liver disease; INR,
international normalised ratio; CRP, C-reactive protein; AST, aspartate transaminase; ALT, alanine transaminase; GGT, gamma-
glutamyl transferase.
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Fig. S3. Recompensation time-to-event modeling using Random Survival
Forests. (A) Assessment of overall cohort missingness and filtering strategy. (B)
Concordance indices and time-dependent AUCs for Random Survival Forests models
trained over 3 cross-validation folds with 20 imputations each. (C) AUC at each time
point by fold, with each timepoint representing the median of all 20 imputations
performed in the fold. (D) Top 15 features extracted from all trained models, with
feature importance calculated using a permutation test with 10 iterations and scores
averaged across all models.
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We implemented a two-step filtering strategy, first excluding variables and patients with very high missingness (50%). This pre-
filtering step reduced overall missingness in the remaining variables. We then applied a second threshold (25%), ultimately yielding
a dataset with 25 variables and 535 patients. All displayed tdAUC values are averages over all time points from 6 to 48 months.
Abbreviations: HCV, hepatitis C virus; HBV, hepatitis B virus; AH, alcohol-related hepatitis; ALT, alanine transaminase; INR,
international normalised ratio; MELD, model for end-stage liver disease; AST, aspartate transaminase; GGT, gamma-glutamyl
transferase; BMI, body mass index; CRP, C-reactive protein; HDL, high-density lipoprotein; AUC, area under the curve.
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Fig. S4. Flowchart illustrating the disease course and outcomes of the study
cohort.
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Fig. S5. Paired assessment of liver stiffness and spleen size in a decompensated
stage at abstinence and at time of recompensation. Paired tests were conducted
via a Wilcoxon signed-rank test or paired t-test.
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Fig. S6. Cumulative incidence curves of the resolution of (A) ascites and (B)
hepatic encephalopathy.
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