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Abstract

Background: Alcohol use disorder (AUD) is a significant source of 
end-stage liver disease and liver failure and an indication for liver 
transplant (LT). Historically, LT for alcoholic liver disease (ALD) 
required 6 months of alcohol abstinence. Recently, it has been dem-
onstrated that early LT (< 6 months of abstinence) in strictly selected 
group of patients provides survival benefit while keeping the relapse 
to harmful drinking at acceptable levels. This practice has been re-
flected in the Dallas consensus, but more data are needed to appropri-
ately risk stratify the patient from the perspective of return to harmful 
alcohol drinking post-transplant. This “6-month rule” has been highly 
debated and recent data demonstrated that the duration of pre-trans-
plant sobriety is not related with an increased risk of relapse to alco-
hol post-transplant. We performed a meta-analysis to compare the rate 
of alcohol relapse in individuals having standard vs. early LT.

Methods: MEDLINE and SCOPUS were searched for randomized 
controlled trials (RCTs), observational studies, and case-control stud-
ies from their inception through June 2022. The Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses (PRISMSA) 2009 
checklist guidelines were followed for this meta-analysis. Studies 
comparing post-transplant outcomes, such as alcohol relapse, in in-
dividuals following standard vs. early LT, were included. Reviews, 
case studies, conference abstracts, clinical trials with only an abstract, 
and studies with inadequate data for extraction were all disqualified. 
The data were retrieved, gathered, and examined. The random effects 
model was used to generate forest plots. For the analysis, a P-value of 
0.05 was considered significant.

Results: Thirty-four studies were discovered in the initial search. 
Three studies were included in this systematic review and meta-
analysis incorporating 367 patients. Mean age was 51.7 years. Out 
of 367 patients, 173 (47%) underwent early LT. Out of three studies 
included, one study demonstrated decreased probability of alcohol re-
lapse in patients undergoing early LT, whereas the other two showed 
the opposite result. All of the included studies were analyzed and had 
minimal risk of bias. Pooled analysis demonstrates that the difference 
in alcohol relapse between early vs. standard LT was insignificant 
(odds ratio: 1.24, 95% confidence interval: 0.75 - 2.06, P = 0.40).

Conclusion: Our results show that early LT is not associated with in-
creased risk of alcohol relapse post-transplant when compared with a 
mandatory 6-month abstinence period. Hence, individuals with ALD 
should not be categorically rejected from LT merely on the criteria of 
6 months of abstinence. Other selection criteria based on the need and 
post-transplant outcomes should be utilized.

Keywords: Alcohol use disorder; Post-transplant survival rates; 
6-month abstinence rule; Selection criterion; Post-transplant out-
comes

Introduction

The most prevalent chronic liver disease worldwide is alco-
holic liver disease (ALD) [1]. About half of cirrhosis deaths 
worldwide are ascribed to alcohol consumption [2]. The Unit-
ed States have the second largest yearly per capita alcohol con-
sumption after Europe [3].

ALD is one of the most widespread reasons for a liver 
transplant (LT) [4]. Studies suggest that ALD patients under-
going LT have survival rates similar to those receiving trans-
plants for other indications [5]. However, alcohol relapse 
negatively impacts post-transplant survival rates due alcohol-
induced damage in the allograft, exacerbation of pre-existing 
extrahepatic manifestations of ALD and, in some transplant 
recipients, lack of post-operative medical compliance [4, 5].

Until recently a 6-month period of abstinence was re-
quired by many transplant programs. This mandatory period 
of sobriety was thought to allow time for the recovery of liver 
function and to preclude the need for unnecessary LT. In addi-
tion, it was thought to reduce the probability of post-operative 
alcohol relapse [6]. However, this so-called “6-month rule” 
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has been highly debated and recent data demonstrated that the 
duration of pre-transplant abstinence is unrelated to the likeli-
hood of post-transplant alcohol relapse. Consequently, early 
LT for alcohol-associated hepatitis is now increasingly being 
accepted by many liver centers. A seminal Franco-Belgian 
study demonstrated dramatically improved survival rates by 
early LT in patients with alcoholic hepatitis (AH) who did not 
respond to treatment with steroids [7]. The results of this study 
were reproduced by the US-based ACCELERATE-AH con-
sortium [8].

Previous studies have shown inconsistent results regard-
ing alcohol relapse in standard LT as compared to early LT. A 
clinical trial, which assessed the effects of early LT in patients 
with ALD, demonstrated that only three out of 26 patients who 
underwent early LT had alcohol relapse, with no relapse during 
first 6 months after the transplants [7]. Due to this ambiguity, 
we aimed to pool data from all the relevant studies and conduct 
a meta-analysis to assess the alcohol relapse rate in patients 
undergoing standard LT versus early LT.

Materials and Methods

Literature search

The Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses (PRISMSA) 2009 checklist guidelines were 
used for this meta-analysis [9]. Because the data were freely 
available, no ethical review board approval was necessary 
for this research. From inception through September 2022, a 
complete search was conducted utilizing electronic databases 
such as MEDLINE and SCOPUS, with no time or language 
limitations. A thorough search technique is shown in Supple-
mentary Table 1 (www.gastrores.org). The bibliographies of 
recognized papers, gray/unpublished literature, clinical trial 
registries, and reviews on the issue were also included in the 
literature search.

Study selection

Included studies satisfied the following criteria for eligibil-
ity: 1) randomized controlled trials (RCTs) or any observa-
tional study including cohort, cross-sectional or case-control; 

2) adult patients aged 18 years or above; 3) patients having 
any ALD who underwent LT; 4) reporting alcohol relapse or 
alcohol recurrence as primary outcome; and 5) studies assess-
ing alcohol relapse in early versus standard LT. The criteria 
for exclusion included the following: 1) reviews, case reports, 
conference abstracts and clinical trials with only abstract; and 
2) studies with insufficient data for extraction.

Data extraction and quality assessment

EndNote X9 (Thomson Reuters, Toronto, Ontario, Canada) 
was used to import all of the selected studies, and duplicates 
were detected and eliminated. The remaining studies were re-
viewed by AKS and NS based on their title and abstract. The 
complete text was thoroughly evaluated against the inclu-
sion and exclusion criteria for the final study selection. AMR 
was engaged as a third reviewer to evaluate and resolve any 
differences. The first investigator, AKS, extracted the data, 
which were then double-checked for correctness by the sec-
ond investigator, NS. The data gathered comprised baseline 
characteristics, with alcohol relapse serving as the primary 
outcome.

Risk of bias

The Cochrane risk of bias method for RCTs was used to assess 
the study’s quality [10]. We used the Newcastle-Ottawa qual-
ity assessment to assess the risk of bias in two retrospective 
cohort studies. The risk of bias in the clinical trial included 
was assessed with the Jadad scale, sometimes referred to as the 
Oxford quality scoring system.

Statistical analysis

All statistical analysis was performed using RevMan software 
(Review Manager Version 5.3.5, The Nordic Cochrane Centre, 
Copenhagen). For each trial, the rate of alcohol relapse fol-
lowing early and standard LT was assessed. The results were 
collected and presented as odd ratios (ORs) with 95% confi-
dence intervals (CIs), and the random effects model was used 
to combine them. A forest plot was created to visually analyze 
the outcomes (Fig. 1). Table 1 illustrates all of the data uti-

Figure 1. Forest plot of alcohol relapse post-transplant (early vs. standard).
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lized in the meta-analysis. The Cochrane Q statistic was used 
to quantify heterogeneity; P of 0.1 indicates considerable het-
erogeneity. The Higgins I2 test was used to measure the hetero-
geneity among the studies, with a score of 25% indicating low 
risk, 25-75% indicating moderate risk, and > 75% indicating 
high risk. P-values were all two-sided, and a P-value of 0.05 or 
lower was always regarded as significant.

Results

Study selection

An extensive literature search of articles was conducted by two 
independent reviewers. Thirty-four studies were discovered in 
the initial search. Twenty-nine articles were excluded after the 
screening based on abstract and title. Out of the five remaining 
articles, two did not fit the criteria for inclusion. As a result, the 
remaining three studies were included in this meta-analysis. 
The findings of our literature search are described in the PRIS-

MA flow chart (Fig. 2).
Table 1 shows details of the included trials. The total num-

ber of participants was 367 with a mean age of 51.7 years. 
Out of 367 patients, 173 (47%) underwent early LT. Among 
the included trials, two trials included participants with severe 
alcoholic hepatitis (SAH) [11, 12]. One trial included partici-
pants with any ALD [13].

Alcohol relapse in early versus standard LT

Out of three studies included, one study demonstrated de-
creased probability of alcohol relapse in patients going through 
an early LT [12], whereas the other two showed the opposite 
result [11, 13]. However, when the results of all three stud-
ies were taken together, they were statistically non-significant. 
Meta-analysis of the studies depicted that early LT was sta-
tistically insignificant when associated with increased alcohol 
relapse rates (OR: 1.24, 95% CI: 0.75 - 2.06, P = 0.40). In 
addition, the heterogeneity among the trials was low (hetero-
geneity: tau2 = 0.00; chi2 = 0.93, df = 2 (P = 0.63); I2 = 0%).

Table 1.  Baseline Characteristics of the Included Studies

Study Country Study design Popu-
lation Outcome Sample 

size

Mean 
age 
(years)

Early 
LT 
patients

No. of 
events

Late LT 
patients

No. of 
events

Lee et al (2017) [12] USA Retrospective study SAH Alcohol 
relapse

43 50.6 17 4 26 7

Herrick-Reynolds 
et al (2021) [13]

USA Cohort study ALD Alcohol 
relapse

163 52 88 13 75 11

Louvet et al (2022) [11] Europe Prospective 
controlled study

SAH Alcohol 
relapse

161 - 68 23 93 23

SAH: severe alcoholic hepatitis; ALD: alcoholic liver disease; LT: liver transplant.

Figure 2. PRISMA flow chart.
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Publication bias

All of the included studies had a low risk of bias. Using the 
Newcastle-Ottawa quality assessment, the cohort conducted 
by Herrick-Reynolds et al [13] scored eight stars in total: four, 
one, and three in the selection, comparability, and outcome do-
mains, respectively with a good quality score. The retrospec-
tive study by Lee et al [12] was also classified as good quality 
using the same assessment. Accordingly, in compliance with 
the Jadad scale, sometimes referred to as the Oxford quality 
scoring system, the clinical trial carried out by Louvet et al [11] 
was awarded 4 points. A thorough assessment of each study is 
given in Supplementary Tables 2 and 3 (www.gastrores.org).

Discussion

This meta-analysis, comprised of three studies with a total of 
367 participants, does not demonstrate any association be-
tween early LT and increased post-transplant alcohol relapse 
rates, and was consistent with previously published studies re-
porting that the period of alcohol abstinence prior to transplant 
is not predictive of the probability of post-transplant relapse.

Prior studies on this subject have demonstrated inconsist-
ent results. A meta-analysis by Chuncharunee et al highlighted 
alcohol abstinence of less than 6 months to be one of the strong 
predictors of post-transplant alcohol relapse. However, this 
study was limited by publication bias due to absence of nega-
tive studies on abstinence less than 6 months [4]. Other studies 
represented no significant association between alcohol relapse 
and early LT [11-13]. To the best of our knowing, this meta-
analysis is the first to exclusively compare alcohol relapse in-
cidence in early LT with standard LT and has no heterogeneity.

All three observational studies included in our analysis 
strictly included participants with no prior transplant history to 
generate a homogenous comparison sample between early LT 
and standard LT. Every study had alcohol relapse as one of their 
primary outcomes; however, two studies assessed relapse-free 
survival rates while the third took 2-year survival rates as the 
outcome. Two of our studies included patients with ALD where-
as study by Louvet et al studied patients having SAH who were 
unresponsive to medical treatment [11-13]. The pooled analysis 
of the aforementioned studies deduced that there was no signifi-
cant relationship between incidence of alcohol relapse and early 
LT and therefore suggests that the 6-month abstinence rule is not 
beneficial in reducing post-transplant relapse. This may be due to 
the fact that studies have also shown evidence of alcohol relapse 
being strongly linked to psychiatric co-morbidities and psycho-
social variables such as poor family support and family history of 
alcohol abuse [4, 14]. In addition, a study has also shown signifi-
cant association of alcohol relapse with younger age [13].

Certain limitations should be considered while analyzing 
the findings of our meta-analysis. Firstly, we have only in-
cluded studies published in peer-reviewed journals and we did 
not include conference abstracts. Second, there is no general 
definition of alcohol relapse, therefore it differed among the 
studies. Third, post-transplant alcohol relapse assessment was 
neither reliable nor uniform across the studies. This was more 

often done by interviewing patients on follow-up visits than 
laboratory screening. Lastly, the studies pooled in our analysis 
vary in design, cohorts and follow-up duration.

Our meta-analysis does not support the validity of 6-month 
abstinence rule as the primary selection criteria for LT. This 
is especially important for patients with SAH, a condition in 
which 75-90% deaths occur with 2 months [8]. SAH, if refrac-
tory to corticosteroids, has 6-month mortality rate as high as 
70% [15]. Therefore, our study highlights the need to identify 
all the factors that may affect post-transplant outcomes and use 
them to carefully devise a thorough selection process for LT. 
These factors may include age, family history of alcoholism, 
quantity of pre-transplant alcohol use, social support, psychi-
atric co-morbidities, and history of smoking. This suggests 
that proper screening, psychiatric profile, and social variables 
should be included in pre-transplant and management inter-
vals. Moreover, our analysis also draws attention to devise 
more reliable tools for alcohol use assessment and their wide-
spread usage for efficient documentation.

Conclusion

Our meta-analysis demonstrated that the period of abstinence 
from alcohol before transplant does not indicate the likelihood 
of post-transplant relapse. As a result, our findings do not sup-
port the 6-month sobriety rule’s efficacy in choosing individu-
als with AH for LT. More research is needed to establish re-
lapse patterns and the individual effects of social variables on 
alcohol relapse and post-transplant outcomes.

Learning points

A primary source of end-stage liver disease, liver failure, and 
a reason for LT is AUD. To compare the rate of alcohol relapse 
in patients receiving regular LT vs. early LT, we performed 
a meta-analysis. This systematic review and meta-analysis, 
which covered 367 patients, was comprised of three studies. 
Comparing early LT to a required 6-month abstinence interval, 
our findings show that there is no increased risk of alcohol re-
lapse after transplantation. Consequently, those with alcoholic 
liver illness should not be absolutely denied from LT just be-
cause they do not meet the requirement of 6 months sobriety.

Supplementary Material

Suppl 1. Search Strategy.
Suppl 2. Quality Assessment Criteria Through Newcastle-
Ottawa Scale (NOS).
Suppl 3. Quality Assessment Criteria Through Jaded Scale.
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