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Summary

INTRODUCTION: Most European transplant centres re-
quire patients to abstain from alcohol consumption for
at least 6 months to be listed for liver transplantation,
even though delayed transplantation is associated with in-
creased mortality. This study examined the effects of a
shorter duration of alcohol abstinence before placement
on the waiting list for liver transplantation on post-trans-
plant survival and quality of life. This article contributes to
the ongoing debate on whether patients with less than 6
months of alcohol abstinence should be categorically ex-
cluded from transplantation.

METHODS: This retrospective cohort study analysed pa-
tients at the University Hospital Zurich who underwent liver
transplantation for any indication between 2011 and 2019.
Patients younger than 18 years and those with acute liver
failure were excluded. The follow-up period was 3 years.
The outcomes were post-transplant survival and quality
of life in patients with less than (group 1) or more than
(group 2) 6 months of abstinence before being listed for
liver transplantation. Survival was compared using log-
rank tests, and quality of life (scored from 0 to 100) was
compared using multivariate ANOVA with repeated mea-
sures.

RESULTS: Of the 206 included patients, 50 (24%) had ab-
stained from alcohol for less than 6 months before being
listed for liver transplantation (group 1). The cohort had a
median (IQR) age at transplantation of 59 (53-64) years,
and 155 (75%) were men. Three-year survival was simi-
lar in patients with less than or more than 6 months of al-
cohol abstinence before listing (76% [95% ClI, 62%; 86%]
vs 78% [95% CI, 70%; 83%]). No significant differences
in quality-of-life scores were observed between groups
(F(2,244) = 0.814, p = 0.435), and no significant changes
in quality of life over time were found within each group
(F(1,133) = 0.346, p = 0.557). The median (IQR) quali-
ty of life score at 36 months after transplantation was 80
(56-92) in patients with less than 6 months of abstinence

before listing versus 78 (63-90) in those with more than 6
months of abstinence.

CONCLUSION: Post-transplant survival and quality of life
did not differ between patients with less than 6 months and
those with more than 6 months of alcohol abstinence be-
fore being listed for liver transplantation. These findings
suggest that the strict 6-month abstinence requirement
for inclusion on the waiting list should be reconsidered to
prevent patients from being denied access to life-saving
transplantation solely because of a shorter abstinence du-
ration.

Introduction

Alcohol is a major risk factor for liver disease in general,
particularly for alcohol-induced acute-on-chronic liver
failure, severe alcohol-related hepatitis, and liver cirrhosis
[1]. Alcohol-associated liver diseases are among the most
common indications for liver transplantation [2—4]. Prob-
lematic alcohol consumption is also relevant to other pa-
tient groups requiring liver transplantation [1, 5].

Most European transplant centres require patients to ab-
stain from alcohol for at least 6 months to be included on
waiting lists to receive limited donor livers [5]. Although
alcohol abstinence before liver transplantation decreases
the need for liver transplantation and may be associated
with lower rates of re-emerging harmful alcohol consump-
tion after transplantation [6-8], delaying liver transplan-
tation for several months is associated with a significant
increase in mortality [8, 9]. Some patients die before or
shortly after being placed on the waiting list because of de-
lays due to not meeting the required alcohol abstinence pe-
riod. For example, in the case of severe alcohol-associated
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hepatitis, the 6-month mortality rate is approximately 70%,
and “early” liver transplantation is the only therapeutic ap-
proach that substantially increases survival [8§-11]. To our
knowledge, no studies have shown that a minimum dura-
tion of alcohol abstinence is superior to non-abstinence be-
fore listing for liver transplantation. The common require-
ment of 6 months of alcohol abstinence before listing was
determined arbitrarily [12—16].

To date, the success of liver transplantation has been mea-
sured primarily by post-liver transplantation patient and
graft survival and the occurrence of alcohol consumption,
with little focus on patients’ general well-being [15]. How-
ever, recommendations from the European Association for
the Study of the Liver suggest considering quality of life
(QoL) as an outcome measure after liver transplantation, as
transplantation aims not only to prolong life but also to re-
store psychological and social functioning. Moreover, im-
paired QoL is an early indicator of medical or psychosocial
complications, which may affect long-term prognosis and
require clinical evaluation and intervention [5].

Therefore, we conducted the first comparison of QoL and
survival after liver transplantation between patients with
less than (group 1) or more than (group 2) 6 months of al-
cohol abstinence before being listed for liver transplanta-
tion, independent of the primary liver disease. We hypoth-
esised that the duration of alcohol abstinence before listing
for transplantation would not significantly affect posttrans-
plant survival and QoL in our study population. Our find-
ings contribute to the debate regarding whether patients
with less than 6 months of alcohol abstinence should be
categorically excluded from liver transplantation waiting
lists.

Materials and methods

This retrospective, single-centre cohort study was per-
formed in accordance with the Declaration of Helsinki and
the Declaration of Istanbul [17, 18] and was approved by
the Ethics Committee of the Canton Zurich, Switzerland
(BASEC number 2021-01839). The requirement for in-
formed consent was waived because the study was deemed
to pose minimal risk and used data collected as part of rou-
tine clinical practice. The research is reported in line with
the Strengthening the Reporting of Observational Studies
in Epidemiology guidelines [19].

Study population data sources

Patients who received their first liver transplant between
January 2011 and December 2019 at the Transplantation
Centre of the University Hospital Zurich, regardless of the
primary indication for transplantation, and who were en-
rolled in the Swiss Transplant Cohort Study (STCS) were
considered for inclusion. The STCS is a prospective, ob-
servational, multicentre cohort study enrolling patients un-
dergoing solid organ transplantation in Switzerland, as de-
scribed in detail elsewhere [20]. The exclusion criteria
were age below 18 years at the time of transplantation,
medical records indicating refusal to grant use of clinical
data for research purposes, missing data, and acute liver
failure.

All patients underwent a careful psychiatric examination
before being placed on the waiting list for liver transplan-
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tation. Patients who had recently consumed alcohol were
evaluated for their drinking habits and willingness to ab-
stain from or decrease alcohol consumption to meet the
indications for liver transplantation. All patients were of-
fered psychiatric support before and after transplantation.
The frequency of psychiatric consultations and the use of
psychopharmaceuticals depended solely on the patients’
needs. A multidisciplinary transplant committee, including
transplant surgeons, hepatologists, anaesthesiologists, con-
sultation-liaison psychiatrists, and other members, was re-
sponsible for decision-making regarding liver transplanta-
tion listing. Liver transplantation and postoperative care
were performed in line with the current standard of care.

Sociodemographic and medical information was abstract-
ed from the patients’ electronic medical records and aug-
mented by data from the STCS.

Exposure and outcomes

The exposure of interest was the duration of alcohol absti-
nence before placement on the waiting list for liver trans-
plantation. Patients with less than 6 months of abstinence
before listing (group 1) were compared with those with
more than 6 months of abstinence (group 2). The time of
abstinence before listing was determined using consultant
psychiatrists’ reports and patients’ medical records. The
outcomes of interest were patient survival time after liv-
er transplantation and QoL at 12, 24, and 36 months after
liver transplantation. Patient survival time was calculated
as the time from the day of transplantation to the day of
death and was reported in days. The follow-up period of
3 years began on the day of transplantation. QoL was as-
sessed using a self-reported questionnaire from the STCS,
which was completed at 12, 24, and 36 months after trans-
plantation. Patients were asked to rate their QoL as the best
reflection of their status during the prior week on a visu-
al analogue scale from 0 (worst imaginable QoL; left) to
100 (perfect QoL; right). This scale is widely used in var-
ious settings and has high validity and reliability [21]. The
questionnaire was available in English, German, French,
and Italian.

Patient characteristics

Electronic medical records and STCS data were used to
obtain information on patients’ sex (binary sex categorisa-
tion), age at liver transplantation, relationship status (cat-
egorised as single, in a relationship or married, widowed,
or divorced) and monthly household net income (cate-
gorised as <CHF 4500, CHF 4500-6000, CHF 60009000,
or >CHF 9000). Psychiatric support was defined as receiv-
ing psychiatric consultation at least once per month dur-
ing the waiting list period and in the first 3 years after liv-
er transplantation and recorded as a binary variable (yes
or no). Alcohol consumption in the 6 months before and
3 years after liver transplantation was quantified according
to the definitions of the National Institute on Alcohol
Abuse and Alcoholism of the United States and the World
Health Organization (no drinking; drinking in moderation,
defined as alcohol consumption without meeting the crite-
ria for heavy drinking; heavy drinking, defined as an aver-
age consumption of 50 grams of pure alcohol at least once
per week, or 150 grams of pure alcohol per week, in men
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or 40 grams of pure alcohol at least once per week, or 80
grams of pure alcohol per week, in women) [1].

The following were also assessed: the uncorrected Model
for End-stage Liver Disease (MELD) score [22] before
placement on the waiting list for liver transplantation; the
time between placement on the waiting list and liver trans-
plantation; and disease leading to liver transplantation (six
categories). Patients with hepatocellular carcinoma were
classified according to the primary liver disease.

Race, ethnicity, and postoperative complications were not
recorded.

Statistical analysis

Categorical variables are reported as frequencies and per-
centages. Continuous variables are reported as the median
and interquartile range (IQR) because the metric data were
not normally distributed. The distribution of variables was
assessed using the Shapiro-Wilk test. The assumption of
sphericity was validated using Mauchly’s test of sphericity;
if this assumption was violated, the Huynh-Feldt correc-
tion was applied.

Categorical variables were compared using Pearson’s chi-
squared test or Fisher’s exact test. Continuous variables
were compared using the Mann-Whitney U test. Patient
survival was analysed using Kaplan—Meier diagrams and
log-rank tests. A multivariate Cox regression was used to
further identify group effects with respect to patient sur-
vival. Changes in QoL were examined with multivariate
ANOVA with repeated measures. Age and net monthly
household income served as independent variables to as-
sess confounders with respect to QoL. Furthermore, the
uncorrected MELD score before liver transplantation and
QoL measures at each data selection point, the time be-
tween listing and transplantation, and QoL measures were
assessed using Spearman correlation to determine relation-
ships between clinical characteristics and QoL.

An a = 0.05 was used to indicate statistical significance,
and p-values and 95% confidence intervals were two-
sided. Because of the study design, no data were missing.
Analyses were performed in SPSS version 29.0 (IBM,
2022).

Results

Cohort demographics

The study group consisted of 206 patients who underwent
their first liver transplantation between January 2011 and
December 2019 at the Transplantation Centre of the Uni-
versity Hospital Zurich. According to psychiatric examina-
tions, 50 patients (group 1, 24%) had abstained from al-
cohol for less than 6 months before being listed for liver
transplantation, of whom 6 (12%) showed moderate alco-
hol consumption and 44 (88%) showed heavy alcohol con-
sumption. By contrast, 156 patients (group 2, 76%) had ab-
stained from alcohol for more than 6 months before listing.
The study cohort included 155 men (75%) and 51 women
with a median (IQR) age at transplantation of 59 (53-64)
years.

No significant differences were observed between groups
in sex distribution, age at liver transplantation, relationship
status, monthly household net income, uncorrected MELD
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score at listing, time between listing and transplantation,
QoL, or alcohol consumption 3 years after liver transplan-
tation. However, significantly more patients requested psy-
chiatric support in the group with less than 6 months of
alcohol abstinence before listing for liver transplantation
(table 1).

Post-transplant survival

No significant differences in survival after liver transplan-
tation were observed between patients with less than
(group 1) and more than (group 2) 6 months of abstinence
before listing for liver transplantation; Chi2(1) = 0.694, p
=0.405 (figure 1).

Patients in both groups had similar 1-year survival (84%
[95% CI, 71%; 92%] vs 84% [95% CI, 77%; 89%)]), 2-year
survival (78% [95% CI, 64%; 87%] vs 81% [95% CI, 74%;
86%]), and 3-year survival (76% [95% CI, 62%; 86%] vs
78% [95% CI, 70%; 83%]). Multivariate Cox regression
analysis also indicated no significant effects of group (HR
=0.924, p = 0.814), sex (HR = 0.969, p = 0.928), or age
at liver transplantation (HR = 1.030, p = 0.092) with re-
spect to patient survival. In addition, the amount of alcohol
consumed 6 months before listing had no influence on sur-
vival (supplementary materials 3 in the appendix). How-
ever, we could not reliably determine the effect of alco-
hol consumption after liver transplantation because only 12
patients (6%) reported moderate alcohol consumption and
only 6 (3%) reported heavy drinking 3 years after trans-
plantation (supplementary material 5 and 6 in the appen-
dix). Furthermore, an analysis considering only patients
undergoing transplantation specifically for alcohol-related
liver disease indicated no relevant survival difference be-
tween patients with less than versus more than 6 months of
abstinence before listing (supplementary material 1 in the
appendix).

Post-transplant quality of life

No significant differences in QoL measures were observed
at 12, 24, and 36 months after liver transplantation between
groups (table 1 and figure 2). In addition, we observed no
significant changes in QoL over time within each group
(F(2,24) = 0.814, p = 0.435) and no significant within-
patient changes in QoL over time (F(2,410) = 0.798, p =
336), and the group effect was not significant (F(1,133) =
0.346, p=0.557).

However, age at liver transplantation (F(1,33) = 7.348, p
= 0.008) and monthly household net income (F(1,133) =
7.391, p = 0.007) had a significant effect on QoL. Age
at liver transplantation and monthly household net income
showed weakly positive correlations with QoL at some
time points, whereas higher uncorrected MELD scores and
longer waiting times for liver transplantation were not as-
sociated with poorer or better QoL after transplantation
(table 2).

Moreover, we observed no differences between men (mean
rank (MR) 12 months after liver transplantation = 84.72;
MR 24 months after liver transplantation = 83,59; MR
36 months after liver transplantation = 79.94) and women
(MR 12 months after liver transplantation = 93.91; MR 24
months after liver transplantation = 83.24; MR 36 months
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after liver transplantation = 78.17) in terms of QoL at 12~ 24 months (p = 0.968, U = 2633.50, z=-0.41, r =—-0.032),
months (p = 0.297, U = 2498.00, z = -1.044, r = —-0.079), and 36 months (p = 0.834, U = 2268.50, z = -0.210, r =

Table 1:
Characteristics of patients with less than (group 1) or more than (group 2) 6 months of alcohol abstinence before listing for liver transplantation.

Variable Group 1 (n = 50) (<6 months of abstinence be- |Group 2 (n = 156) (>6 months of abstinence be- | p

fore listing) fore listing)
n [ (%) n [ (%)

Sex 0.110
Male 42 (84) 113 (72)

Female 8 (16) 43 (28)

Total 50 (100) 156 (100)

Age at liver transplantation, years

Median [IQR] 60 [[52-64] 59 |[53-64] 0.811
Relationship status 0.709
Single 3 (7) 13 9)

In a relationship or married 33 (79) 109 (73)

Widowed 0 (0) 4 3)

Divorced 6 (16) 23 (15)

Total 42 (100) 149 (100)

Monthly household net income 0.726
<CHF 4500 15 (40) 53 (39)

CHF 4500-6000 12 (32) 40 (30)

CHF 6000-9000 2 (5) 31 (23)

>CHF 9000 9 (24) 1 (8)

Total 38 (100) 135 (100)

Disease leading to liver transplantation

Alcohol-related liver disease 23 (46) 36 (23)

Non-alcohol-related steatohepatitis 2 (4) 18 (12)

Hepatitis B, C, or D 18 (36) 52 (33)

Autoimmune liver diseases 2 (4) 25 (16)

Genetic liver diseases 2 (4) 1 (7)

Other pathologies 2 4) 14 9)

Total 50 (100) 156 (100)

Alcohol consumption 6 months before listing

No drinking 0 (0) 156 (100)

Drinking in moderation 6 (12) 0 (0)

Heavy drinking 44 (88) 0 0)

Total 50 (100) 156 (100)

Alcohol consumption 3 years after liver transplantation 0.566
No drinking 36 (72) 152 (98)

Drinking in moderation 9 (18) 3 2)

Heavy drinking 5 (10) 1 (1)

Total 50 (100) 156 (100)

Psychiatric support 0.032
No psychiatric support 1" (22) 79 (51)

With psychiatric support 39 (78) 76 (49)

Total 50 (100) 156 (100)

QoL 12 months after liver transplantation n =42 n=131

Median [IQR] 74 [58-89] 78 [61-88] 0.551
QoL 24 months after liver transplantation n =40 n=126

Median [IQR] 75 [565-93] 78 [64-90] .665
QoL 36 months after liver transplantation n=238 n=120

Median [IQR] 80 [566-92] 78 [63-90] 0.701

n = sample size; ; CHF = Swiss franc; MELD = Model for End-stage Liver Disease; IQR = interquartile range; QoL = quality of life
Autoimmune liver diseases include primary sclerosing cholangitis, primary biliary cholangitis, and autoimmune hepatitis.

Genetic liver diseases include Wilson’s disease, cystic fibrosis, alpha-1 antitrypsin deficiency, and hemosiderosis.

Other pathologies include secondary sclerosing cholangitis, amyloidosis, oxalosis, cholangiocarcinoma, and polycystic liver disease.
No drinking, defined as no alcohol consumption 6 months before placement on the waiting list for liver transplantation.

Drinking in moderation, defined as alcohol consumption without meeting the criteria for heavy drinking.

Heavy drinking, defined as average consumption of 50 grams of pure alcohol at least once per week, or 150 grams of pure alcohol per week, in men or 40 grams of pure alcohol
at least once per week, or 80 grams of pure alcohol per week, in women.

Percentages may not total 100% because of rounding.

Categorical variables were compared using the Pearson’s chi-squared test or Fisher’s exact test; continuous variables were compared using the Mann-Whitney U test.
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Figure 1: Kaplan-Meier estimates of survival among patients with less than (group 1) or more than (group 2) 6 months of alcohol abstinence
before listing for liver transplantation.
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—0.02) after liver transplantation. Likewise, the amount of
alcohol consumed before listing for liver transplantation
did not show any measurable effects on QoL outcomes
(supplementary material 4 in the appendix), whereas QoL
(and post-transplant survival) tended to be better among
patients who received psychiatric support (supplementary
materials 7 and 8 in the appendix).

The results by indication for transplantation revealed
mixed QoL findings within these subgroups (supplemen-
tary material 2 in the appendix).

Discussion

This retrospective study showed that survival and QoL in
the first 3 years after liver transplantation did not differ be-
tween patients with less than or more than 6 months of al-
cohol abstinence before being listed for liver transplanta-
tion.

Although poorer survival was correlated with more ad-
vanced age, this trend was not statistically significant, and
the age distribution did not significantly differ between co-
horts. The 1-year, 2-year, and 3-year post-transplant sur-
vivals in our cohort were comparable to the reported sur-
vival rates after liver transplantation performed in the past
decade in Europe [23]. Data from European transplant reg-
istries have also indicated that older patients have poorer
survival than younger patients after liver transplantation;
however, this finding may be due to the association be-
tween advanced age and increased mortality [24]. In previ-
ous studies limited to patients with alcohol-associated liver
disease, some of which imposed highly restrictive inclu-
sion criteria, patients with more than 6 months of alcohol
abstinence also had similar survival rates to those with less
than 6 months of abstinence after liver transplantation [8,
25].

The QoL scores in our cohorts remained stable over the
study years and were similar to those observed in the gen-
eral Swiss population, which has a mean QoL value of
75 out of 100 [26]. Although other studies have reported
stable QoL scores after liver transplantation, these scores
remained lower than those observed in the general popu-
lation, in contrast to our findings [27, 28]. After liver trans-
plantation, patients often feel abandoned and have difficul-
ty returning to daily life; therefore, this vulnerable group is
likely to benefit from psychiatric or psychological support
[29-32]. This aspect might explain why the QoL among
our study participants, many of whom received psychiatric
care, was higher than that reported in the aforementioned
studies. We observed that advanced age and high month-
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ly household net income were associated with higher QoL,
consistent with findings in the overall Swiss population.

We also found that the amount of alcohol consumed before
listing did not affect survival, QoL, or alcohol intake after
liver transplantation. However, we observed a trend sug-
gesting that heavy alcohol consumption after transplanta-
tion may be associated with poorer outcomes, although this
trend was not statistically significant due to the small sam-
ple size. This finding is consistent with results from Her-
rick-Reynolds et al. [25], who conducted a large single-
centre cohort study comparing post-transplant patient sur-
vival, allograft survival, and relapse-free survival in pa-
tients with alcohol-associated liver diseases with less than
or more than 6 months of abstinence before liver trans-
plantation. Both groups also showed similar rates of pa-
tient and graft survival, as well as comparable alcohol re-
lapse frequencies, but severe relapse was associated with
poor post-transplant outcomes. These outcomes appeared
to be nuanced and were influenced by alcohol use severity.
Both this study and ours indicate that the binary distinction
between drinking and non-drinking, as in the 6-month al-
cohol abstinence rule, is insufficient and that the amount
of alcohol intake after liver transplantation should be con-
sidered. Because of the risk of patients concealing or un-
derestimating their alcohol consumption due to shame or
fear of not being considered for liver transplantation, infor-
mation on alcohol consumption should ideally be verified
with ethyl glucuronide testing in hair samples, as we previ-
ously performed in patients whose alcohol intake was un-
certain [33].

The results of our study, along with recently published
findings, suggest that new outcome variables such as QoL
and the amount of alcohol consumed should be incorpo-
rated alongside commonly used measures such as survival
to better reflect the complex medical and personal situa-
tion after liver transplantation [8, 11, 15, 25, 34]. Future
studies should investigate interventions that improve post-
transplant outcomes [8, 11, 16]. Our findings suggest that
comprehensive psychiatric care for patients before and af-
ter liver transplantation may improve post-transplant sur-
vival and QoL and help reduce alcohol consumption. No-
tably, a significantly higher proportion of patients in the
group with less than six months of alcohol abstinence be-
fore being listed for transplantation requested psychiatric
support. Taken together, these observations provide a pos-
sible explanation for the absence of significant differences
in survival and QoL between patients with less than and
those with more than six months of alcohol abstinence in
our study, but this remains to be confirmed.

Table 2:

Spearman correlations between patient characteristics and quality of life at 12, 24, and 36 months after liver transplantation. An absolute value of r <0.3 indicates a weak corre-

lation.

QoL at 12 months after liver transplan-
tation

QoL at 24 months after liver transplan-
tation

QoL at 36 months after liver transplan-
tation

tion (days)

Monthly household net income (CHF) r=0.195* r=0.141 r=0.199*
Age at liver transplantation (years) r=0.133 r=0.201* r=0.168*
Uncorrected MELD score before listing r=0.039 =-0.085 =-0.035
Time between listing and liver transplanta- | r = -0.055 r=0.002 r=-0.059

QoL = quality of life; CHF = Swiss franc; r = Spearman correlation coefficient; MELD = Model for End-stage Liver Disease

* p <0.05 (two-tailed) indicates a significant correlation
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In future prospective studies, the effects of various forms
of psychotherapy, psychopharmaceuticals, and specialised
substance use treatments on the newly defined outcome
measures in patients before and after liver transplantation
should be examined. Additionally, future investigations
should explore how these findings can be applied in coun-
tries with less developed healthcare systems.

Limitations and strengths

Our study has several limitations. First, the time of absti-
nence before listing was based primarily on information
provided by the patients. At least 39 of 206 patients (19%)
underwent ethyl glucuronide hair testing after providing
questionable statements regarding alcohol consumption.

Second, patients in poor health might not have been able to
complete the QoL questionnaire [34]. Moreover, because
many instruments are available for assessing QoL, the re-
sults are difficult to compare across studies [29]. Our use
of a widely used measurement method demonstrated to
have strong validity and reliability across various settings,
despite its simplicity and lack of multidimensionality, en-
sured the comparability of our QoL scores to those report-
ed in numerous other studies [21].

We investigated patients who underwent liver transplanta-
tion for any indication because patients in Switzerland typ-
ically must abstain from alcohol for at least 6 months to
be included on the waiting list for liver transplantation. To
account for the role of alcohol consumption, we conduct-
ed subgroup analyses of survival and QoL according to the
underlying condition leading to liver transplantation. How-
ever, owing to the limited sample size and the restriction of
the study to only one centre, robust quantitative analyses
were not feasible. Nevertheless, we conducted descriptive
analyses to highlight potential trends.

Substantial strengths of our study include the similar pa-
tient composition between cohorts, the cohorts’ representa-
tiveness of the general Swiss population, and the minimal
exclusion criteria.

Conclusion

The duration of alcohol abstinence before being listed for
liver transplantation did not affect patients’ survival or
QoL in the first 3 years after transplantation in this large
Swiss cohort study, calling the 6-month alcohol abstinence
requirement into question, as it hinders access to lifesaving
transplantation in a large subset of patients. Further efforts
are needed to establish new outcome variables such as QoL
that holistically reflect patient status after transplantation.

Data sharing statement

Individual patient data will not be shared. Requests to ac-
cess data from the Swiss Transplant Cohort Study should
be directed to the Swiss Transplant Cohort Study
(https://www.stcs.ch).
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ALCOHOL CONSUMPTION BEFORE LIVER TRANSPLANTATION

Supplementary Material 1: Survival of patients with less (group 1) or more (group 2) than 6 months of alcohol abstinence before listing for liver

transplantation by disease leading to liver transplantation ¢

1-year survival

[95% confidence interval] [95% confidence interval] [95% confidence interval]

2-year survival

3-year survival

Group 1 (< 6 months of abstinence before listing)
Alcohol-related liver disease (n = 23)
Non-alcohol-related steatohepatitis (n = 2)

Hepatitis B, C, D (n = 18)

Autoimmune liver diseases (n = 2)

Genetic liver diseases (n = 2)

Other pathologies (n = 2)

Group 2 (< 6 months of abstinence before listing)
Alcohol-related liver disease (n = 36)
Non-alcohol-related steatohepatitis (n = 18)
Hepatitis B, C, D (n = 52)

Autoimmune liver diseases (n = 25)

Genetic liver diseases (n=11)

91.3% [69.5%; 97.8%]
100%

72.2% [45.6%; 87.4%]
66.7% [5.4%; 94.5%]
100%

100%

88.9% [73.1%; 95.7%]
77.8% [51.1%; 91%]
82.7% [69.4%; 90.6%]
80% [58.4%; 91.1%]

81.8% [44.7%; 95.1%]
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87% [64.8%; 95.6%]
100%

66.7% [40.4%; 83.4%]
66.7% [5.4%; 94.5%]
100%

50.0% [0.6%; 91.0%]

83.3% [66.6%; 92.1%]
77.8% [51.1%:; 91%]
80.8% [67.2%; 89.2%
76% [54.2%; 88.4%]

81.8% [44.7%; 95.1%]

82.6% [60.1%; 93.1%]
100%

66.7% [40.4%; 83.4%]
66.7% [5.4%; 94.5%]
100%

50.0% [0.6%; 91.0%]

80.6% [63.5%; 90.2%)]
61.1% [35.3%; 79.2%]
78.8% [65.1%; 87.7%]
76% [54.2%; 88.4%]

81.8% [44.7%; 95.1%]
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ALCOHOL CONSUMPTION BEFORE LIVER TRANSPLANTATION

Other pathologies (n = 14) 92.9% [59.1%; 99%] 85.7% [53.9%; 96.2%] 85.7% [53.9%; 96.2%]

2 Primary sclerosing cholangitis, Primary biliary cholangitis and Autoimmune hepatitis form the group of Autoimmune liver diseases

> Wilson’s disease, Cystic fibrosis, Alpha-1 antitrypsin deficiency and Hemosiderosis form the group of Genetic liver diseases

¢Secondary sclerosing cholangitis, Amyloidosis, Oxalosis, Cholangiocarcinoma and Polycystic liver disease form the group of Other pathologies
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ALCOHOL CONSUMPTION BEFORE LIVER TRANSPLANTATION

Supplementary Material 2: Quality of life of patients with less (group 1) or more (group 2) than 6 months of alcohol abstinence before listing

for liver transplantation by disease leading to liver transplantation » ¢

QoL after 12 months QoL after 24 months QoL after 36 months

(median [IQR])

(median [IQR])

(median [IQR])

Group 1 (< 6 months of abstinence before listing)
Alcohol-related liver disease

Non-alcohol-related steatohepatitis

Hepatitis B, C, D

Autoimmune liver diseases

Genetic liver diseases

Other pathologies

Group 2 (>6 months of abstinence before listing)
Alcohol-related liver disease

Non-alcohol-related steatohepatitis

Hepatitis B, C, D

Autoimmune liver diseases

Genetic liver diseases

74 [51; 87] (21)
71 [70; 71] (n =2)
74 [64; 77] (n = 13)
89 [88; 90] (n =2)
65 [54; 76] (n =2)

62 [24; 100] (n=2)

78 [66; 86] (n = 32)
80 [69; 83] (n = 14)
75 [54; 87] (n = 43)
72 [54; 86] (n = 20)

92 [85;96] (n=9)
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79 [59; 92] (n = 20)
43 [34; 54] (n =2)
90 [70; 95] (n = 12)
79 [62; 96] (n =2)
43 [40; 46] (n =2)

58 [50; 66] (n = 2)

82 [65; 91] (n=30)
81 [49; 96] (n = 14)
72 [54; 85] (n = 42)
74 [59; 85] (n = 19)

92 [77;93] (n=9)

70 [54; 94] (n = 19)
65 [58; 72] (n =2)
87 [62; 96] (n=12)
87 [81;94] (n=2)
67 [51;83] (n=2)

57[57;57]n (2)

79 [69; 87] (n = 28)
74 [50; 98] (n = 11)
76 [64; 88] (n =41)
73 [56; 85] (n =19)

89 [78;97] (n=9)
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ALCOHOL CONSUMPTION BEFORE LIVER TRANSPLANTATION

Other pathologies 79169;90] (n=13) 86[74;91] (n=12) 81[72;93] (n=12)
Note. IQR = Interquartile range; QoL = Quality of Life; n = Sample size

2 Primary sclerosing cholangitis, Primary biliary cholangitis and Autoimmune hepatitis form the group of Autoimmune liver diseases
> Wilson’s disease, Cystic fibrosis, Alpha-1 antitrypsin deficiency and Hemosiderosis form the group of Genetic liver diseases

¢ Secondary sclerosing cholangitis, Amyloidosis, Oxalosis, Cholangiocarcinoma and Polycystic liver disease form the group of Other pathologies
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ALCOHOL CONSUMPTION BEFORE LIVER TRANSPLANTATION
Supplementary Material 3: Survival of patients with less (group 1) or more (group 2) than 6 months of alcohol abstinence before listing for liver

transplantation by Alcohol consumption 6 months before listing ¢ d.¢

1-year survival 2-year survival 3-year survival

[95% confidence interval] [95% confidence interval] [95% confidence interval]

Group 1 (< 6 months of abstinence before listing)

No drinking (n = 0) - - -

Drinking in moderation (n = 6) 55.6% [20.3%; 82.9%] 55.6% [20.3%; 82.9%] 44.4% [19,9%; 74,1%]
Heavy drinking (n = 44) 90.2% [76.8%; 94,7%] 85.4% [74.1%; 92.9%] 82.9% [72.8%; 90.3%]
Group 2 (> 6 months of abstinence before listing)

No drinking (n = 156) 85% [79%; 93.5%] 84.6% [78.3%; 92.1%] 77.6% [68.3%; 82.6%]
Drinking in moderation (n = 0) - - -

Heavy drinking (n = 0) --- - —

Note. n = Sample size

2No drinking, defined as alcohol consumption 6 months before placement on the waiting list for liver transplantation.

® Drinking in moderation, defined as alcohol consumption without meeting the criteria for heavy drinking.

¢Heavy drinking, defined as average consumption of 50 grams of pure alcohol at least once per week or 150 grams of pure alcohol per week in men, or

40 grams of pure alcohol at least once per week or 80 grams of pure alcohol per week in women.
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ALCOHOL CONSUMPTION BEFORE LIVER TRANSPLANTATION
dPercentages may not total 100% because of rounding.
¢ Categorical variables were compared with Pearson’s chi-squared test or Fisher’s exact test; continuous variables were compared with Mann-Whitney U

test.
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ALCOHOL CONSUMPTION BEFORE LIVER TRANSPLANTATION

Supplementary Material 4: Quality of life of patients by Alcohol consumption 6 months before listing ¢

QoL after 12 months QoL after 24 months QoL after 36 months

(median [IQR]) (median [IQR]) (median [IQR])
Group 1 (< 6 months of abstinence before listing)
No drinking e e e
Drinking in moderation 78 [57;93] (n=5) 67[47;93](n=5) 82[73;90] (n=4)
Heavy drinking 74 [63;87] (n=37) 76[56;93] (n=45) 75[53;93] (n=234)
Group 2 (> 6 months of abstinence before listing)
No drinking 78 [61; 88] (n=131) 78 [64;90] (n=126) 78 [63;90] (n=120)

Drinking in moderation e e e

Heavy drinking e e e

Note. IQR = Interquartile range; QoL = Quality of Life; n = Sample size; LT = Liver transplantation; n = Sample size

2No drinking, defined as alcohol consumption 6 months before placement on the waiting list for liver transplantation.

b Drinking in moderation, defined as alcohol consumption without meeting the criteria for heavy drinking.

¢Heavy drinking, defined as average consumption of 50 grams of pure alcohol at least once per week or 150 grams of pure alcohol per week in men, or

40 grams of pure alcohol at least once per week or 80 grams of pure alcohol per week in women.
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ALCOHOL CONSUMPTION BEFORE LIVER TRANSPLANTATION

Supplementary Material 5: Survival of patients with less (group 1) or more (group 2) than 6 months of alcohol abstinence before listing for liver

transplantation by Alcohol consumption after liver transplantation ¢

1-year survival 2-year survival 3-year survival

[95% confidence interval]  [95% confidence interval]  [95% confidence interval]

No drinking after LT (n = 188) 83.5% [75%; 89.3%] 80.9% [73.8%; 84.9%] 76.6% [66,8%; 81.1%]
Drinking in moderation after LT (n = 12) 91.7% [70.1%; 96.8%] 83.3% [68,3%; 90.4%] 83.3% [68.3%; 90.4%]
Heavy drinking after LT (n = 6) 100% 83.3% [31.8%; 95.1%] 83.3% [31.8%; 95.1%]

Note. n = Sample size

2No drinking, defined as alcohol consumption 6 months before placement on the waiting list for liver transplantation.

® Drinking in moderation, defined as alcohol consumption without meeting the criteria for heavy drinking.

¢Heavy drinking, defined as average consumption of 50 grams of pure alcohol at least once per week or 150 grams of pure alcohol per week in men, or

40 grams of pure alcohol at least once per week or 80 grams of pure alcohol per week in women.
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Supplementary Material 6: Quality of life of patients by Alcohol consumption after liver transplantation & ¢

QoL after 12 months QoL after 24 months QoL after 36 months
(median [IQR]) (median [IQR]) (median [IQR])
No drinking after LT 77 [64; 90] (n = 156) 74 [62;90] (n=151) 71 [60; 88] (n = 143)
Drinking in moderation after LT 68 [24;74] (n=11) 74 [46; 92] (n=10) 66 [37; 86] (n=10)
Heavy drinking after LT 77 [53; 86] (n=16) 64 [46; 93] (n=5) 63 [44; 82] (n=5)

Note. IQR = Interquartile range; QoL = Quality of Life; n = Sample size; LT = Liver transplantation; n = Sample size
2No drinking, defined as alcohol consumption 6 months before placement on the waiting list for liver transplantation.
b Drinking in moderation, defined as alcohol consumption without meeting the criteria for heavy drinking.

¢Heavy drinking, defined as average consumption of 50 grams of pure alcohol at least once per week or 150 grams of pure alcohol per week in men, or

40 grams of pure alcohol at least once per week or 80 grams of pure alcohol per week in women.
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Supplementary Material 7: Survival of patients with less (group 1) or more (group 2) than 6 months of alcohol abstinence before listing for liver

transplantation by presence of psychiatric support

1-year survival

2-year survival

3-year survival

[95% confidence interval] [95% confidence interval] [95% confidence interval]

Group 1 (< 6 months of abstinence before listing)
No psychiatric support (n=11) 81.8% [62.6%; 90.5%]
With psychiatric support (n =39) 84.6% [72,1%; 93.8%]
Group 2 (> 6 months of abstinence before listing)
No psychiatric support (n = 79) 80.0% [72.5%; 87.5%]

With psychiatric support (n = 76) 89.5% [78.4%; 94.3%]

81.8% [62.9%; 90.5%]

79.5% [70.2%; 90.1%]

78.8% [70.8%; 86.3%]

84.2% [76.9%; 91.2%]

72.7% [59.3%; 84.1%]

76.9% [68.9%; 88.9%]

73.8% [67.8%; 82.7%]

81.6% [75%; 86.9%]

Note. n = Sample size
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Supplementary Material 8: Quality of life of patients with less (group 1) or more (group 2) than 6 months of alcohol abstinence before listing

for liver transplantation by presence of psychiatric support

QoL after 12 months QoL after 24 months QoL after 36 months

(median [IQR]) (median [IQR]) (median [IQR])

Group 1 (< 6 months of abstinence before listing)
No psychiatric support (n=11) 76 [67; 77l (n=9) 67[62;91](n=9) 60[51;81](n=238)
With psychiatric support (n = 39) 73[58;94] (n=33) 80[53;93](n=31) 82[57;93] (n=30)
Group 2 (> 6 months of abstinence before listing)
No psychiatric support (n = 80) 79 [67;91] (n=63) 79[63;92] (n=62) 78[62;90](n=59)

With psychiatric support (n = 76) 77[61;88] (n=68) 76[65;89] (n=064) 87[63;89] (n=061)
Note. IQR = Interquartile range; QoL = Quality of Life; n = Sample size
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Supplementary Material 9: STROBE Statement—checklist of items that should be included in reports of observational studies

Item Page
No. Recommendation No.
Title and abstract 1 (a) Indicate the study’s design with a commonly used term in the title or the abstract 1
(b) Provide in the abstract an informative and balanced summary of what was done and what was 2-3
found
Introduction
Background/rationale 2 Explain the scientific background and rationale for the investigation being reported 4-5
Objectives 3 State specific objectives, including any prespecified hypotheses 5
Methods
Study design 4  Present key elements of study design early in the paper 5
Setting 5 Describe the setting, locations, and relevant dates, including periods of recruitment, exposure, 5-6
follow-up, and data collection
Participants 6 (a) Cohort study—Give the eligibility criteria, and the sources and methods of selection of 5-6
participants. Describe methods of follow-up
Case-control study—Give the eligibility criteria, and the sources and methods of case
ascertainment and control selection. Give the rationale for the choice of cases and controls
Cross-sectional study—Give the eligibility criteria, and the sources and methods of selection of
participants
(b) Cohort study—For matched studies, give matching criteria and number of exposed and
unexposed
Case-control study—For matched studies, give matching criteria and the number of controls per
case
Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, and effect modifiers. 6-7
Give diagnostic criteria, if applicable
Data sources/ 8* For each variable of interest, give sources of data and details of methods of assessment 6-7
measurement (measurement). Describe comparability of assessment methods if there is more than one group
Bias 9 Describe any efforts to address potential sources of bias 7
Study size 10 Explain how the study size was arrived at 5
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Quantitative
variables

11

Explain how quantitative variables were handled in the analyses. If applicable, describe which
groupings were chosen and why

7-8

Statistical
methods

12

(a) Describe all statistical methods, including those used to control for confounding

7-8

(b) Describe any methods used to examine subgroups and interactions

(c) Explain how missing data were addressed

(d) Cohort study—If applicable, explain how loss to follow-up was addressed

Case-control study—If applicable, explain how matching of cases and controls was addressed
Cross-sectional study—If applicable, describe analytical methods taking account of sampling
strategy

(e) Describe any sensitivity analyses

Participants

13*

(a) Report numbers of individuals at each stage of study—eg numbers potentially eligible, examined
for eligibility, confirmed eligible, included in the study, completing follow-up, and analysed

(b) Give reasons for non-participation at each stage

(c) Consider use of a flow diagram

Descriptive data

14*

(a) Give characteristics of study participants (eg demographic, clinical, social) and information on
exposures and potential confounders

8, 16-18

(b) Indicate number of participants with missing data for each variable of interest

© Cohort study—Summarise follow-up time (eg, average and total amount)

Outcome data

15%

Cohort study—Report numbers of outcome events or summary measures over time

8-9, 20

Case-control study—Report numbers in each exposure category, or summary measures of exposure

Cross-sectional study—Report numbers of outcome events or summary measures

Main results

16

(a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision
(eg, 95% confidence interval). Make clear which confounders were adjusted for and why they were
included

8-10

(b) Report category boundaries when continuous variables were categorized

© If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time
period
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Other analyses 17 Report other analyses done—eg analyses of subgroups and interactions, and sensitivity analyses 19

Key results 18 Summarise key results with reference to study objectives 10

Limitations 19 Discuss limitations of the study, taking into account sources of potential bias or imprecision. Discuss 12
both direction and magnitude of any potential bias

Interpretation 20 Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of 10-12
analyses, results from similar studies, and other relevant evidence

Generalisability 21 Discuss the generalisability (external validity) of the study results 12

Other information

Funding 22 Give the source of funding and the role of the funders for the present study and, if applicable, for the 13

original study on which the present article is based

*@Give information separately for cases and controls in case-control studies and, if applicable, for exposed and unexposed groups in cohort and cross-sectional studies.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and published examples of transparent reporting. The STROBE
checklist is best used in conjunction with this article (freely available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at

http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is available at www .strobe-statement.org.
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