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Alcoholic liver disease is a consolidated indication for liver transplantation, but 
many unsolved issues can be highlighted. Patients with alcohol use disorder 
develop peculiar comorbidities that can become contraindications for trans-
plantation. Moreover, a number of social and psychological patterns should be 
evaluated to select candidates with a low risk of alcohol relapse and adequate 
post-transplant adherence. In this context, the 6-month rule is too rigid to be 
widely applied. A short period of abstinence (1 to 3 months) is useful to estimate 
recovery of liver function and, possibly to avoid transplant. Cardiovascular dis-
orders and extra-hepatic malignancies represent the main clinical issues after 
transplant. Patients transplanted due to alcoholic disease are a major risk for oth-
er liver diseases. Severe corticosteroid-resistant alcoholic acute hepatitis is a de-
bated indication for transplant. However, available data indicate that well-selected 
patients have excellent post-transplant outcomes. Behavioral therapy, continued 
psychological support and a multidisciplinary team are essential to achieve and 
maintain complete alcohol abstinence during the transplant process. Alcoholic 
liver disease is an excellent indication for a liver transplant but patients with alco-
hol use disorder deserve a personalized approach and dedicated resources.
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Alcohol use disorder and liver transplant: new 
perspectives and critical issues
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INTRODUCTION

Definition
Alcohol use disorder (AUD) represents a prominent 
health problem with multi-organ involvement [1]. AUD 
is defined by the Diagnostic and Statistical Manual of 
Mental Disorders 5th edition (DSM-V) as a spectrum of 
a maladaptive pattern of alcohol use that leads to a sig-
nificant clinical condition or disturbance [2]. AUD is di-
agnosed when at least two diagnostic criteria are met in 
12 months. The 11 DSM-V benchmarks for AUD include 
a combination of DSM-IV abuse and dependence crite-

ria with “craving” added as a new parameter [2]. AUD is 
sub-classified into grades of severity depending on the 
number of criteria satisfied (mild, 2–3 criteria; moderate, 
4–5 criteria; and severe, ≥ 6) [2]. This definition of AUD 
helps to overcome the simplified distinction between 
“alcoholic” and “not alcoholic” with a reduction in pa-
tient vilification and loss of self-respect [3].

Notably, the International Statistical Classification of 
Diseases and Related Health Problems 10th Revision 
defines alcohol consumption as “harmful” when it caus-
es a health impairment at large that can be either men-
tal or physical [4]. Definitions of alcohol consumption 
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characteristics, such as the type of drinks consumed 
and the duration and pattern of drinking, are essential 
in clinical practice because these aspects play a key role 
in alcohol-related injuries [1]. Quantifying alcohol con-
sumption is not always easy in everyday practice. For 
this reason, the European Association for the Study of 
Liver and the World Health Organization (WHO) have 
suggested standardizing the measure of one standard 
“drink” of pure alcohol as 10 g [1]. Heavy episodic drink-
ing is defined as > 60 g of pure alcohol consumed on 
one occasion [5] while binge drinking is ingesting four 
or more drinks for females or five or more drinks for 
males during a short period [6].

Epidemiology 
AUD leads to a wide variety of problems resulting in 
health, social and economic burdens on society at large. 
The WHO has identified alcohol consumption as the 
cause of approximately 6% of all deaths worldwide, and 
5.1% of the global burden of disease and injury [7]. Data 
regarding alcohol-related mortality are mainly obtained 
by the codification of death certificates, which has var-
ied reliability among countries. Also, there is an unde-
termined proportion of alcohol-related deaths that are 
not explicitly mentioned on death certificates, at least 
partially because of a patient’s tendency to underreport 
alcohol addiction. Consequently, an overall underesti-
mate of the global alcohol-associated disease can easily 
be demonstrated [8]. 

Alcohol-related morbidity and mortality vary with 
gender, and the highest number of alcohol-attributable 
deaths occur among males [7]. The WHO reported a 
geographical distribution of alcohol-related harm with 
the highest fractions reported in the WHO European 
Region, even with consistent variability between coun-
tries and over time. The European mean alcohol con-
sumption per person is 10.9 L per year [7] with an overall 
tendency to decrease in all European regions, particu-
larly in west-central Europe and in Mediterranean re-
gions with a simultaneous increase in the southeastern 
part of the region [7,9].

Despite the fact that alcohol consumption levels are 
higher in rich countries, alcohol-related morbidity and 
mortality are more frequent in poorer states [1]. Detri-
mental alcohol use not only harms alcohol users but 
also other people, such as relatives, friends, co-workers, 

and even strangers. Alcohol consumption leads to both 
intentional and unintentional injuries, such as automo-
bile accidents, violence and self-damaging actions with 
higher lethality in youth [10-12].

Alcohol and liver damage
Alcohol plays an important role in a multiplicity of 
diseases. The harmful effects of alcohol consumption 
on health are evident mainly in cardiovascular disease 
(CVD), gastrointestinal diseases and tumors [13]. The 
disease burden attributable to alcohol is the highest 
for liver diseases, mainly cirrhosis, reaching 41% of al-
cohol-related liver deaths, and foetal alcohol syndrome 
[7]. A close dose-response correlation has been reported 
between the amount of alcohol consumed and the de-
velopment of alcoholic liver disease (ALD) and the risk 
emerges at a very low quantity [14,15]. Furthermore, the 
development of ALD can be influenced by drinking pat-
tern (e.g., episodic, binge, or continuous) [16], frequency 
of consumption, gender and ethnicity [1]. A wide range 
of liver diseases, either acute or chronic, can develop 
from alcohol consumption [17]. Progressive and repeat-
ed liver injury is conducive to cirrhosis in 10% to 35% of 
heavy drinkers [17]. ALD is often discovered in the late 
phase with clinical complications because it is usually 
asymptomatic and consequently difficult to manage [1].

ALD ranges from asymptomatic steatosis to symptom-
atic cirrhosis and its complications, and this process can 
be classified into acute alcohol-related hepatitis (AAH), 
severe alcohol-related hepatitis (SAH), chronic ALD, 
acute-on-chronic ALD, and hepatocellular carcinoma 
(HCC) due to ALD [17]. Notably, ALD-related cirrho-
sis (with or without HCC) is one of the most common 
and consolidated indications for liver transplantation 
(LT) [18,19], while AAH and SAH remain controversial 
indications [1]. Treatment options for ALD are limited 
and at the minimum include treating the underlying 
AUD, eventually together with LT. Given the increasing 
burden of disease and mortality in the setting of organ 
shortages, it is mandatory to select candidates judicious-
ly, to optimize organ allocation.

Aims 
Despite the relevance of AUD in healthcare and its im-
portance as an indication for LT, the following challeng-
ing issues remain partially or completely unsolved:
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Do patients with AUD deserve specific pre-LT selec-
tion protocols?
What is the clinical meaning of alcohol relapse? 
Do ALD recipients develop specific complications 
compared to other aetiologies?
Should AAH be considered an absolute contraindica-
tion to LT?
Are there transplant-specific psychosocial interven-
tions for patients with ALD?

SELECTION OF CANDIDATES FOR LIVER 
TRANSPLANTATION DUE TO ALCOHOL-RELAT-
ED CIRRHOSIS

LT is indicated in patients affected by end-stage liver 
disease in whom it would increase life expectancy, re-
gardless of the aetiology of the liver disease. LT should 
be considered when a patient with cirrhosis develops 
major complications after applying the Model End-
Stage Liver Disease (MELD) score to assess the severity 
of the liver disease, the timing of transplantation and 
prioritisation of organ allocation [20,21]. In general, both 
indications and contraindications for LT in patients 
with ALD cirrhosis are the same as those for patients 
with cirrhosis of any aetiology [22]. ALD is one of the 
most common indications for LT in western countries 
[18,19] and is also one of the most controversial in terms 
of prioritisation. Moral judgment on what is considered 
a self-inflicted disease might influence public opinion 
[23-25]. However, ethical principles recommend whole 
and effective treatment of these patients without dis-
crimination [26-30].

Today, many ALD patients have no access to an LT 
program. Kotlyar et al. [31] demonstrated that 100,000 
patients per year with ALD and decompensated ALD-re-
lated cirrhosis could be candidates for LT. Nevertheless, 
only 10% were referred, and only 1,200 underwent LT in 
2018. Thus, every year, 4% of patients with decompen-
sated ALD-related cirrhosis are on the waiting list and 
1.2% undergo LT. This pattern of referral may lead to as 
many as 12,000 deaths per year [31].

Clinical peculiarities of patients with ALD waiting for LT
Patients with ALD have many clinical peculiarities due 
to multisystem alcohol-related damage. Remarkably, 

these disorders can become contraindications for LT. 
Patients with ALD have to be diagnosed early and treat-
ed. These comorbidities can be neurological, cardiac, 
haematological, gastrointestinal, musculoskeletal, or 
psychiatric [21,32-35]. The presence of these disorders 
must be carefully evaluated before LT, as they cannot 
only contraindicate LT but also per se negatively alter LT 
outcome [33,36].

Neurological disease
Alcohol is a well-known cause of brain atrophy and de-
mentia [37]. Patients with ALD-related cirrhosis may 
develop mild-to-moderate short- or long-term memo-
ry issues or more severe manifestations. There may be 
deficits in attention, concentration, learning, abstract 
reasoning or motor skills. These clinical manifestations 
may or may not be fully reversible after stopping the 
consumption of alcohol [38]. Wernicke’s encephalopathy 
is an alcohol-related syndrome characterized by ataxia, 
ophthalmoplegia and confusion, often with associated 
nystagmus, peripheral neuropathy, cerebellar signs and 
hypotension. Wernicke-Korsakoff syndrome can devel-
op after Wernicke’s encephalopathy. It is characterized 
by anterograde and retrograde amnesia and confabula-
tion. Wernicke-Korsakoff syndrome is determined by a 
chronic thiamine deficiency, resulting in damage to the 
thalamic nuclei, mammillary bodies, brainstem and cer-
ebellar structures. Other neurological conditions asso-
ciated with chronic alcohol consumption are cerebellar 
degeneration, polyneuropathy, headache, neurocardio-
genic syncope, compromised olfactory function, sleep 
disturbances, and peripheral vertigo [39].

Cardiovascular disorders
Cardiomyopathy, hypertension and supraventricular ar-
rhythmias are the most common complications of ALD 
patients. In particular, alcoholic cardiomyopathy is the 
most common type of non-ischemic cardiomyopathy in 
Western countries (around 45% of cases) and has to be 
considered in differential diagnosis with cirrhotic car-
diomyopathy in the LT setting [19]. A chronic alcohol 
habit is associated with a higher risk of cardiovascular 
(CV) mortality due to its epidemiological associations 
with consolidated risk factors, such as smoking, age > 
50 years, dyslipidaemia, obesity and hypertension. Inter-
estingly, arrhythmias, such as atrial fibrillation, supra-
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ventricular tachycardia, and ventricular arrhythmias, are 
commonly associated with both acute alcohol intoxica-
tion and withdrawal [19]. 

Gastrointestinal comorbidities
Mallory-Weiss tears are a major cause of gastrointesti-
nal bleeding, and an alcohol habit can be found in more 
than 40% of cases [40]. Diffuse oesophageal spasm is 
also more common in subjects who use alcohol. Alco-
hol-related disease accounts for about 30% of all cases of 
pancreatitis. The risk of pancreatitis in this subgroup of 
patients is four-fold higher than that in the general pop-
ulation. Chronic pancreatitis develops in 10% of alcohol 
addicts after 6 to 12 years of 80 g of daily alcohol intake 
with a relevant impact on the nutritional status [41]. 

Changes in the haematopoietic system 
Alcohol inhibits platelet and white blood cell functions, 
which increases the risks of bleeding and infections [39]. 
Blood loss can favour anaemia due to iron deficiency, 
which can occur due to the gastrointestinal diseases 
mentioned above. Dietary folate deficiency can cause 
megaloblastic anaemia. Alcohol also has a direct toxic 
effect on bone marrow, which can lead to sideroblastic 
anaemia that resolves after alcohol is withdrawn. Al-
cohol also inhibits megakaryocyte production causing 
thrombocytopenia, which quickly resolves about 1-week 
stopping alcohol intake [39].

Infectious diseases
Alcohol consumption is associated with an increased 
risk of infections, such as epidural abscesses, tuberculo-
sis, meningitis, pneumonia, tick-borne fever and others. 
In particular, alcohol negatively alters the function of 
cells of the innate immune system, such as monocytes, 
macrophages and dendritic cells. Notably, alcohol is 
associated with increased intestinal permeability to en-
dotoxins, altered proportions of monocyte population 
subsets and altered cytokine profiles, which are all pat-
terns of increased infection risk [42]. 

Psychiatric comorbidities
Psychiatric illnesses are commonly associated with AUD. 
Anxiety and other mood disorders are found in at least 
one-third of patients with AUD and multiple drug use 
is also prevalent. Alcohol may be used as a “medication” 

to relieve symptoms and its chronic use may lead to the 
development and/or worsening of these symptoms, ei-
ther by compromising social skills or through a direct 
effect of alcohol on the brain [43]. The patient’s histo-
ry of alcohol and other substance use, such as tobacco, 
opioids and illicit/recreational drugs should be assessed 
[22]. Psychiatrists, psychologists, social workers and de-
pendency specialists are crucial when evaluating these 
patients for LT. The information collected helps the 
multidisciplinary team to determine whether a trans-
plant can be successfully performed in the patient, as 
well as to create a pre- and postoperative plan [22,44,45].

Nutritional assessment
Patients with AUD and cirrhosis often show relevant 
loss of weight and muscle mass as well as deficiencies 
in both macronutrients and micronutrients [46,47]. Fur-
thermore, alcohol can cause fatigue and asthenia [48,49]. 
Malnutrition is diagnosed in about two-thirds of pa-
tients with cirrhosis on the LT waiting list and nega-
tively impacts survival, quality of life and the patient’s 
ability to cope with surgery or infections. Notably, ALD 
represents a relevant determinant of malnutrition in 
comparison with other liver diseases [50,51].

Prediction of alcohol relapse and the 6-month rule
Pre-LT alcohol abstinence represents one of the most 
controversial questions on this topic. The main predic-
tors of alcohol relapse are summarized in Table 1. Many 
transplant centers consider the criterion of 6-month 
abstinence (6-month rule) to establish whether ALD 
patients can receive livers. Notably, this rule allows the 
patient’s liver a chance to recover and reduces the risk of 
alcohol relapse [52-55]. However, the 6-month rule pres-
ents some limitations: (1) improved liver function usu-
ally occurs during the first 3 months of abstinence; (2) 
pre-LT abstinence is only one of the factors that might 
influence the risk of alcohol relapse; (3) a relevant pro-
portion of candidates could die before achieving the 
6-month abstinence period [23].

Chuncharunee et al. [56] analysed the probability of 
alcohol relapse and its predictors through a systemic 
review and meta-analysis. The authors reported that 
the alcohol relapse rate and heavy alcohol relapse rate, 
defined as harmful alcohol consumption [27], were 22% 
and 14% respectively. Other authors have reported that 
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psychiatric comorbidities [19,27,57-59] and pre-LT ab-
stinence less than 6 months [27,28,59-65] are the most 
significant variables predicting alcohol relapse. These 
results were comparable to the ones obtained in a pre-
vious meta-analysis by Dew et al. [66]. Dew et al. [66] 
considered 12 potential psychosocial risk factors for any 
kind of alcohol relapse after LT and showed that only 
three were significantly correlated with alcohol relapse, 
including low social support, a family history of alcohol 
abuse and pre-transplant abstinence ≤ 6 months. Nota-
bly, the association between these psychosocial variables 
and alcohol relapse was modest in size and not strong 
enough to predict the risk of recurrence accurately [66]. 
Both of these meta-analyses concluded no strong sta-
tistical evidence for indiscriminate use of the 6-month 
rule. 

The American Association for the Study of Liver Dis-
eases, the European Association for the Study of the 
Liver, the United Network for Organ Sharing (UNOS) 
and the French Consensus Conference clearly stated 
that 6 months of zero alcohol consumption before LT 
should no longer be an absolute rule or a defining fac-
tor to determine whether a patient can be accepted onto 
the waitlist [24,52,67-69]. It must be emphasized that a 
minimum period of abstinence (1 to 3 months) is useful 
to recover liver function and to assess the possibility of 
avoiding LT [38]. 

Given the complexity of the setting as well as the or-
ganic, social and the psychological nature of AUD, it is 
not surprising that other patterns or conditions, other 

than the “rigid” concept of length of sobriety, might 
predict the risk of alcohol relapse and, more generally, 
the adherence of patients to a transplant program. In 
particular, conditions, such as psychiatric co-morbidity 
[27], absence of a companion in life and/or the presence 
of young children [28] represent independent predic-
tors of alcohol relapse. In contrast, patient recognition, 
family support, employment, permanent residence and 
sharing a rehabilitation program correlate with a low 
risk of recidivism and optimal adherence [22,26].

CLINICAL IMPACT OF ALCOHOL RELAPSE

No standardized definition of alcohol relapse has been 
widely approved. Therefore, the reported percentages 
vary widely among studies due to different definitions 
and follow-up periods. However, it is particularly im-
portant to discriminate between patients who sporad-
ically drink small amounts of alcohol from those who 
habitually drink moderate amounts and from those who 
continuously drink large amounts of alcohol [45]. The 
risk of alcohol consumption relapse after LT is estimat-
ed to be 15% to 40% over 5 years [70,71].

Kodali et al. [72] reported that prevalence was as high 
as 26.3% over a median follow-up of 6 years; in particu-
lar, the authors demonstrated an annual rate of 4.7% for 
any alcohol use and 2.9% for heavy alcohol intake. The 
most important finding of this study was the three-fold 
increased risk of death within 10 years in relapsers com-

Table 1. Main predictors of post-transplant alcohol relapse

Predictor of relapse Strength Weakness
Meta-analysis 
confirmation

Reference

6-month pre-transplant 
abstinence

Possibility of liver function 
recovery

Excessive strictness Yes [27,28,52-56,59-66]

Psychiatric comorbidities Clinical diagnosis Lack of distinction 
between type of 
disorder

Yes [19,27,57-59]

Low social support High risk of lack of  
adherence

Nebulous definition Yes [66]

Family history of alcohol  
abuse

Minor chance of valid 
caregiver 

Difficult detection Yes [66]

Absence of care-giver Feature of low compliance None No [28]
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pared to abstainers [72]. Many other studies have shown 
that alcohol relapse could lead to a significant worsening 
of the survival rate compared to abstinence [73]. There-
fore, transplant recipients, considering the risk of loss of 
control or craving, should be supported to remain com-
pletely abstinent throughout their life [1,24,70,73,74]. Few 
data are available about the potential impact of alcohol 
relapse on the quality of life of transplant recipients and 
their family members [75]. 

Prevention and early diagnosis should be mandato-
ry given the clinical influence of alcohol relapse and 
the potential social effects of this condition. Although 
self-reported alcohol use is usually of little value, bio-
markers can be a supportive replacement. In particular, 
metabolites of alcohol, such as ethyl glucuronide, can 
disclose alcohol use 3 to 4 days after the last drink was 
consumed [76].

SPECIFIC POST-TRANSPLANT CLINICAL ISSUES

CVD and extra-hepatic malignancies represent the lead-
ing causes of long-term mortality in LT recipients [77]. 
CVD represents one of the most common reasons for 
death in ALD patients who remained abstinent or with 
a non-harmful drinking pattern behavior. However, re-
currence of HCC and other alcohol-related malignan-
cies is usually observed in patients who relapse with 
alcohol [28]. The risk of a CV event ranges from 10% 
at 5 years post-LT to 25% at 10 years [78,79]. This high 
incidence of CV events can be at least partly explained 
by the presence of pre-transplant CV risk factors. More-
over, post-LT conditions, such as immunosuppressive 
agents and de novo metabolic syndrome features, play a 
significant role [23,80-82]. The prevalence of metabolic 
syndrome in LT recipients is 60% [83]; that of diabetes 
mellitus is 10% to 64%, that of obesity (body mass index 
> 30 kg/m2) 24% to 64%, that of dyslipidaemia is 40% to 
66% and that of arterial hypertension is 40% to 85% [84]. 
The risk of a CV event doubles in patients who develop 
hypertension or diabetes during the post-LT period [85]. 
Immunosuppressive therapy can worsen prior CVD and 
determine the onset of de novo arterial hypertension, 
dyslipidaemia, diabetes and obesity [86]. As CVDs are 
responsible for nearly one-quarter of long-term deaths 
[79,86], these disorders must be identified and promptly 

treated even by modifying an immunosuppressive reg-
imen [23].

The incidence of de novo malignancies ranges be-
tween 3.1 and 14.4% [87,88], representing the first cause 
of death in patients surviving at least 1 year after LT. In 
particular, de novo cancer accounts for approximately 
40% of deaths [86,89]. The status of the transplant recip-
ient correlates with twice the risk of developing a de novo 
malignancy compared to the general population [90].

The higher incidence is not the only feature of malig-
nancies in transplant recipients. Malignancies are gen-
erally more aggressive, show an earlier onset and have a 
more relevant impact on survival (with mortality rates of 
55%) compared with analogous disorders occurring in 
the general population [91,92].

Post-transplant lymphoproliferative disorders are the 
most common malignancies described in LT recipients 
(20% of cases) [92]. Kaposi sarcoma represents anoth-
er frequent type of cancer with an incidence similar to 
head and neck neoplasms (17%). Then, we see oesopha-
geal tumors (12%), lung cancer (10%), gastric cancer (7%) 
and, less frequently, melanoma, colorectal cancer, cervi-
cal cancer, and breast cancer [92].

Intensity and length of immunosuppression [93,94], 
age and pre-LT liver disease [77,86] are the main predic-
tors of de novo malignancies with some relevant differ-
ences according to the tumor site. Notably, ALD corre-
lates with an increased occurrence of skin malignancies 
when compared to other liver diseases [95,96]. Alcohol 
is a well-known risk factor for developing oesophageal 
and gastric tumors [97] that occur more often in LT re-
cipients with ALD [32,96,98]. Furthermore, higher rates 
of lung cancer [99] and head and neck cancers [100,101] 
are detected in patients transplanted for ALD. It can 
be difficult to establish the real burden of alcohol con-
sumption compared to tobacco use as a risk factor for 
cancer development. Alcohol increases the carcinogenic 
consequences of smoking [102] and the epidemiological 
association between smoking and heavy drinking is very 
strong [103].

OVERALL POST-TRANSPLANT OUTCOME OF 
ALCOHOLIC CIRRHOSIS

Patients transplanted because of ALD usually show a 
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satisfying overall outcome, comparable to the other 
main aetiologies [19,104,105]. Patient survival rates after 
LT for ALD are 81% to 92%, 78% to 86%, and 73% to 86% 
at 1, 3, and 5 years, respectively [106]. The European Liver 
Transplant Registry [107] analysed data from 121,546 pa-
tients who underwent LT during 1968 to 2015 in Europe. 
Survival rates for ALD recipients (n = 22,648) at 1, 5, and 
10 years after LT were 86%, 73%, and 59%, respectively. 
These percentages were greater than those for hepati-
tis C virus (HCV) (80%, 65%, and 53%), HCC (83%, 62%, 
and 49%), acute liver failure (70%, 64%, and 58%), and 
hemochromatosis (76%, 66%, and 53%), but comparable 
to those registered for patients with ALD plus HCV or 
hepatitis B virus (HBV) (85%, 69%, and 54%) and slightly 
lower than those described for patients with cholestasis 
(87%, 78%, and 70%), autoimmune hepatitis (85%, 76%, 
and 67%), and HBV (83%, 74%, and 68%). 

A recently published large meta-analysis [108] indi-
cated that LT significantly reduces mortality of ALD 
patients (relative risk [RR], 0.25; 95% confidence inter-
val [CI], 0.13 to 0.46; p < 0.02). Moreover, LT decreases 
the relapse risk (RR, 0.25; 95% CI, 0.14 to 0.45; p < 0.01) if 
the analysis is restricted to prospectively collected data 
[109-112]. In fact, limiting the analysis to prospectively 
collected data exceeds the substantial heterogeneity of 
a random effects meta-analysis but it can slip on small-
study effects [108]. Because of the complexity of AUD, 
further studies are mandatory to characterize its severi-
ty, treatment (medication and behavioral therapies) and 
spectrum more fully, to overcome low reproducibility 
and methodological heterogeneity [108].

ACUTE ALCOHOLIC HEPATITIS AND LIVER 
TRANSPLANT 

AAH is defined by rapid onset of jaundice because of al-
cohol intake [113]. Ascites, gastrointestinal haemorrhage 
or encephalopathy represent the first clinical signs in 
patients with severe liver disease. Underlying cirrho-
sis (often undiagnosed) is present in the vast majority 
of cases [114]. The National Institute on Alcohol Abuse 
and Alcoholism (NIAAA) Alcoholic Hepatitis Consortia 
recommend the following standard criteria for defining 
alcoholic hepatitis: jaundice onset within 8 weeks, ongo-
ing heavy alcohol intake for at least 6 months with less 

than 60 days of abstinence before the jaundice, aspar-
tate transaminase (AST) > 50 IU/L, AST/alanine transfer-
ase ratio > 1.5 and serum total bilirubin > 3 mg/dL [115]. 
Moreover, a liver biopsy remains indicated in the pres-
ence of a doubtful diagnosis [115].

Alcoholic hepatitis represents a subgroup of ALD, ac-
counting for 10% of ALD-related deaths [116]. Few effec-
tive medical therapies exist for alcoholic hepatitis [117], 
and LT as rescue therapy for SAH remains controver-
sial. Patients with SAH are not considered acceptable 
candidates for LT as they frequently cannot satisfy the 
6-month rule with a hypothetical unacceptable risk of 
alcohol relapse. In fact, to wait for a relevant period of 
abstinence before LT is often unfeasible for the very 
high short-term mortality risk (75% to 90% of deaths 
within 2 months) [118]. The very high mortality and lack 
of effective therapies indicate that early LT can be a con-
crete therapy option.

Early identification of patients with a high probability 
of short-term mortality is mandatory. Maddrey’s dis-
criminant function, the MELD, age-bilirubin-interna-
tional normalised ratio-creatinine, Glasgow Alcoholic 
Hepatitis Score, and the Lille model all show predic-
tive ability [119]. Corticosteroids represent the only ev-
idence-based drug option for treating SAH other than 
alcohol abstinence and treatment of decompensated 
liver disease [120]. 

Notably, many scores have been developed to predict 
the survival of patients with AAH. Among them, the con-
solidated MELD score has a solid role. Moreover, Mad-
drey’s score is useful to determine the indication for the 
use of corticosteroids (in patients with the worst prog-
nosis, score > 32) [119]. The Lille model was proposed in 
2007, which differs in utilizing both baseline values and 
the day 7 serum bilirubin level [118]. The Lille score can 
be used to assess the clinical response to 7-day of corti-
costeroids. LT can be avoided in responders while trans-
plant is the only therapeutic option in non-responders. 

In 2011, Mathurin et al. [109] conducted a pilot study 
of early LT for SAH with restrictive inclusion criteria: 
first liver decompensating event, nonresponse to med-
ical therapy, absence of severe comorbid disorders and 
motivation for abstinence. Using these criteria, only 
7.7% of patients with SAH were eligible for LT. A survival 
benefit was demonstrated, with 6-month survival of 77% 
in the LT group (relapse percentage of 12%) and 23% in 
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the non-LT group, respectively. Considering data from 
the UNOS (2004 to 2010) [121], 5-year graft and patient 
survival were similar in patients transplanted for AAH 
and alcoholic cirrhosis (75% vs. 73% and 80% vs. 78%, 
respectively).

A recently published meta-analysis [122] investigated 
survival and alcohol relapse rate in patients transplant-
ed for SAH (by definition without 6 months of alcohol 
abstinence). The authors conducted two different stud-
ies. The first study compared early LT with medical 
therapy alone in patients with SAH not responding to 
medical therapy. The second study analysed the post-LT 
outcomes of patients transplanted for SAH and ALD cir-
rhosis. The first meta-analysis showed a clear 1-year sur-
vival benefit of the LT group compared to the medical 
therapy group. The second study showed no differences 
in 1, 3, or 5-year survival between patients transplanted 
for SAH of alcoholic cirrhosis. Finally, there were no 
differences in the alcohol relapse rate between the two 
subgroups.

BEHAVIORAL INTERVENTIONS 

Adopting a comprehensive AUD treatment for the pre 
and post-transplant periods is mandatory [123] because 
abstinence from alcohol represents a prerequisite to en-
ter the transplant list [23] and recurrence of alcohol con-
sumption after LT negatively alters long-term survival 
[73]. The main goal of patients with AUD, particularly 
during the transplant process, is to reach and main-
tain abstinence. Psychosocial interventions are a crucial 
treatment component to achieve this purpose [124]. 

This approach can be challenging in ALD patients due 
to medical and psychiatric comorbidities [125]. Possible 
interventions vary widely in their content, length, and 
direction [123]. The intensity and duration of behavior-
al interventions for alcohol use are controversial, but 
some show a positive relationship between the length of 
therapy and maintenance of sobriety [126,127]. Emerging 
evidence suggests that integrating the transplant set-
ting with addiction therapy should be an optimal goal 
[126,128]. One study demonstrated that the degree of this 
integration could bring encouraging outcomes [128]. Be-
havioral interventions for alcohol are most useful for in-
creasing abstinence rates if put into effect during both 

the pre and post-transplant periods [64]. Acting after 
LT can be more difficult due to concomitant medical 
issues [25] but some groups have carried it out with ben-
efit [64,126,128]. Cognitive behavioral therapy, included 
in a multi-component intervention, can be effective 
[126,128]. Defining a skill-based plan [129,130] might be 
suitable for highly motivated subjects (such as people 
waiting for LT) [123]. Another possible intervention is so-
called “motivational enhancement therapy” [131], which 
would be appropriate for LT candidates with low insight 
or who have lapsed [125,132]. Abstinence contracting is 
relatively spread out over transplant centers [133] but its 
role in facilitating abstinence has been questioned [134]. 
Behavioral and psychosocial interventions are feasible 
and useful for treating AUD in the setting of LT recipi-
ents and candidates and usually takes place in a multi-
disciplinary context [123].

In general, a multidisciplinary transplant team should 
include an expert psychologist and psychiatrist for ear-
ly diagnosis and effective treatment of pre-transplant 
mental illness [135]. Particularly in the specific setting 
of AUD, the multidisciplinary team should perform a 
quick and effective evaluation of social support, ade-
quate training about the LT process and an early psy-
chological/psychiatric diagnosis. The multidisciplinary 
team should favor the development of mechanisms, 
such as active coping, that improve the overall clinical 
outcome [135]. 

No study has proposed a specific psychological ap-
proach for the LT setting. However, as we have recently 
reported [135], the following suggestions are suitable for 
the design of further studies: (1) any psychological ap-
proach beneficial for achieving an active coping strategy; 
(2) family therapy might be beneficial; (3) group or self-
help group therapy seem to be beneficial for patients 
with a history of illicit drug use or AUD; indeed, also in 
the transplant context, these kinds of therapies might 
determine positive outcomes.

CONCLUSIONS

ALD and non-alcoholic steatohepatitis represent the 
true future challenge for the transplant community. Pa-
tients with ALD are candidates for LT according to con-
solidated indications represented by worsening of liver 
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function (MELD > 15), one or more complications of por-
tal hypertension and/or HCC. In this way, patients are 
often approached equally concerning other indications, 
such as viral infection. However, there are many clinical 
conditions present in patients with ALD that might rep-
resent or be contraindications for LT. Patients with ALD 
deserve a specific pre-LT screening program. At the same 
time, psychological and addiction support should start 
early during the transplant process despite the length 
of abstinence. Familial and social support should have 
absolute priority in this specific setting. Patients trans-
planted for ALD should be followed-up in three ways. 
The transplant team should verify the constant presence 
of a caregiver and social support and should guarantee 
an intensive psychological support program. These are 
essential issues to reduce the risk of relapse that seems 
to negatively alter long-term survival. Secondly, the CV 
risk profile should be specifically considered. In this re-
gard, limitations on consolidated risk factors associated 
with an alcohol habit, such as tobacco use, are manda-
tory. Cancer surveillance should be personalized and 
reinforced, as patients transplanted for ALD show spe-
cific risk profiles. Sufficient evidence exists to consid-
er well-selected patients with SAH as good candidates 
for LT. The length of sobriety should not be considered 
the only predictor of a good outcome in patients with 
ALD, including those with SAH. Other stronger factors 
are valid predictors of post-LT abstinence and optimal 
adherence. Active family members, a valid caregiver, so-
cial support, motivation, multidisciplinary care and the 
absence of major psychiatric comorbidities are the best 
predictors. Notably, different from the length of sobri-
ety, the vast majority of them are changeable with wide 
and aggressive multi- and interdisciplinary work. An 
inter- and multidisciplinary approach is the only effec-
tive work approach in the transplant context, especially 
when caring for patients with ALD. Social, psychological 
and clinical issues influence each other and only a wide 
overview can obtain noteworthy results.  
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