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Abstract
Alcohol use disorder is the most common cause of advanced liver disease in theWestern world. Diagnosis of alcohol use disorder
can be difficult because patients with liver disease tend to deny alcohol intake for the fear of being excluded from treatment and
because available biomarkers of alcohol intake have poor specificity in these patients. Alcohol abstinence is the cornerstone of the
therapy in these patients. However, pharmacological treatments for alcohol use disorders have not been formally tested in patients
with advanced liver disease, except for baclofen. Psychosocial intervention became crucial in these patients considering the
limited pharmacological choice. However, psychosocial approach and an appropriate team to manage these patients are not still
well defined. In this review, we critically discuss the diagnosis and the management of alcohol use disorder in patients with liver
disease.
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Abbreviations
AUD Alcohol use disorder
ALD Alcohol-related liver disease
AWS Alcohol withdrawal syndrome

LD Liver disease
RCTs Randomized controlled trials

Introduction

Alcohol use disorder (AUD) is a chronic and relapsing condi-
tion characterized by harmful alcohol intake leading to
multiorgan damage, injuries [1] and behavioral–cognitive al-
terations. Effects of alcohol consumption are estimated to be
accountable to 3.8% of all global deaths and 4.6% of global
disability–adjusted life-years attributable to alcohol [1]. The
costs associated with alcohol amount to more than 1% of the
gross national product in high-income and middle-income
countries.

AUD is also associated with impaired productivity and
interpersonal functioning, financial burdens [1], motor vehicle
crashes, violence and property crime [2].

The worldwide prevalence of AUD is 4.1% to 5.1%,
which seems to be higher in industrialized or developed
countries [3]. AUD is responsible for over 3 million
deaths every year in the world [3]. AUD is the third lead-
ing risk factor for morbidity and mortality after tobacco
and hypertension in Europe [4].

Key Points
• Alcohol use disorder is the most common cause of liver disease in the
Western world.

• AUDIT and CAGE are useful tools to screen alcohol use disorder,
although diagnosis is made when DSM-V criteria are fulfilled.

• Biological markers can help physicians to detect and monitor alcohol
intake. Among them, direct biomarkers are better to detect alcohol
intake in patients with liver disease; indirect biological markers have a
low specificity in this population of patients.

•Among pharmacological treatment for alcohol use disorder approved by
National Medical Agency, only baclofen has been tested in randomized
clinical trials in patients with liver disease, showing efficacy and safety
in this population.

• Psychosocial-integrated approach is useful for this population of pa-
tients, although questions about the type of psychosocial support and
appropriate team to manage it are still opened.
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AUD is the most common cause of advanced liver disease
(LD) in the Western world [5] which accounts for a large
portion of alcohol-related morbidity and mortality. The
alcohol-attributable fraction of liver cirrhosis is up to 60% in
both Europe and North America [6]. In 2010, alcohol-related
liver disease (ALD) caused half a million deaths worldwide,
accounting for 50% of global liver disease–related mortality.
An additional 80,000 deaths resulted from alcohol-related he-
patocellular carcinoma [1, 7]. At present, ALD is the most
common indication for liver transplantation (LT) in Europe
and North America [8].

Despite this alarming frequency, only few patients receive
proper treatment for AUD [9]. Moreover, the management of
AUD in patients with LD is poorly investigated and emerging
data indicate that this population requires a different approach
with respect to AUD patients without LD [10].

In this review, the specific tools for diagnosis, biological
markers to monitor alcohol consumption, safe and effective
alcohol abstinence–oriented treatments for AUD patients with
LD were critically discussed.

Diagnosis of Alcohol Use Disorders in Patients
with Liver Disease

Clinical interview, past medical history and information re-
garding alcohol consumption, including amount and drinking
patterns (i.e., binge drinking or heavy drinking), are mandato-
ry in the AUD diagnostic framework. The amount of alcohol
intake could be registered by using standard drink units that
range from 8–10 g of alcohol in European countries to 13–
14 g in North America [11]. However, even if information on
drinking patterns is adequately collected (i.e., in an empathic
and nonjudgmental manner), the clinical interview could not
be reliable, because many AUD patients deny or underreport
their alcohol intake. Validated tools should be used to support
the clinical interview. The most common screening tests used
to assess alcohol abuse and dependence are the Alcohol Use
Disorders Inventory Test (AUDIT) [12] and Cut down-
Annoyed-Guilty-Eye opener (CAGE) [13]. The AUDIT is a
10-question test developed by the World Health Organization
in 1982 to screen risky drinking. This test has a good sensi-
tivity (95%) and specificity (85%); it has also been validated
across genders and in a wide range of racial/ethnic groups
[12]. A total score above 8 indicates a diagnosis of AUD,
scores between 8 and 15 indicate harmful drinking behavior,
while scores above 15 indicate the presence of alcohol depen-
dence [14]. AUDIT-c, a shorter form of AUDIT, is available. It
is based on the first 3 items of alcohol consumption of
AUDIT; a score of 6 or more for men and 4 or more for
women is considered positive [15].

CAGE remains one of the most widely used screening tools
for detecting alcohol abuse in clinical practice (i.e., by general

physician). CAGE questionnaire is based on 4 yes/no ques-
tions; the positive answer to 2 of them indicates the possible
presence of AUD [13]. However, CAGE seems to be less
sensitive (ranging from 79 to 97%) and specific (ranging from
77 to 94%) than AUDIT [16].

If the CAGE or AUDIT indicates the presence of AUD,
other details about history of alcohol consumption should be
obtained from the patient and its family members or caregiver.
This information includes both past alcohol consequences (le-
gal, social, occupational) and medical complications (alcohol-
related disease and withdrawal symptoms when patients have
promptly reduced or stopped alcohol intake).

AUDITand CAGE are screening tests, while the gold stan-
dard for the diagnosis of AUD is represented by the
Diagnostic and Statistical Manual of Mental Disorders 5th
edition criteria [17]. The latter is based on the occurrence of
at least 2 of 11 criteria, and the severity of disease is directly
proportional to the number of positive criteria. According to
these criteria, the distinction between alcohol abuse and alco-
hol dependence present in the previous version has been re-
moved, being now considered as 2 different stages of the same
disease [17].

The Biological Markers to Detect Alcohol Use Disorder
and Monitor Alcohol Consumption in Patients
with Liver Disease

Due to fear to be excluded from treatment (i.e., hepatitis C
drugs, liver transplantation) and to be stigmatized by the phy-
sician, some patients could deny their alcohol abuse or drink-
ing habits [9]. In this case, biomarkers can help clinician to
detect alcohol consumption. These include ethanol and sever-
al indirect and direct biomarkers of alcohol abuse (Table 1).

Ethanol can be routinely detected in blood, exhaled breath
and urine. The detection of ethanol concentration, due to its
short half-life, is useful only to detect acute alcohol intoxica-
tion, but it shows limited utility to evaluate alcohol abstinence,
given the relatively short detection window (blood ethanol
concentration decreases at a rate of 0.15 g/L/h) [18].

The indirect biological markers for alcohol abuse are the
result of the interference of ethanol with biochemical process-
es and the result of ALDwhich shows different sensitivity and
specificity levels to detect harmful drinking [18]. The con-
sumption between 80 and 200 g of ethanol per day for several
weeks can increase the serum γ-glutamyltransferase level.
However, several pathological processes can also increase γ-
glutamyltransferase levels such as cholestasis, biliary disease,
heart failure, pancreas or kidney damage, obesity and type 2
diabetes [18].

The mean corpuscular volume (MCV) is the average vol-
ume of the erythrocytes. Chronic alcohol abuse usually in-
creases the size of red blood cells (macrocytosis). As the life
span of red blood cells is 120 days, MCV levels normalize

128



after 3 months to 4 months after alcohol abstinence. However,
MCV level is also influenced by several confounding factors,
including vitamin B12 or folic acid deficiency, hematological
diseases and bone marrow disorders [18].

Aspartate aminotransferase (AST) and alanine aminotrans-
ferase (ALT) are less specific as compared to γ-
glutamyltransferase. AST and ALT can be elevated in terms
of AST:ALT ratio; in particular, a ratio 2:1 or greater is sug-
gestive of ALD [18].

Carbohydrate-deficient transferrin (CDT) represents the
percentage of transferrin isoforms with reduced sialic acid
which is produced as a result of alcohol abuse. A consumption
of 50 g to 80 g of ethanol per day for 1 week to 2 weeks can
raise CDT level. As a consequence, short periods of high
alcohol consumption (i.e., binge drinking) may remain unde-
tected. The half-life of CDT is about 2 weeks. Among the
indirect markers, CDT% is considered the most reliable mark-
er to detect chronic and excessive alcohol consumption by
addiction specialist. However, some conditions (i.e., severe
liver disease) can lead to false positive results [19].

Although the combined use of these markers gives a better
sensitivity to identify past alcohol consumption, all these bio-
markers are also influenced by liver inflammation, biliary tract
disease, steatosis and liver cirrhosis; they show diagnostic

weakness, giving false-positive results in patients with LD [20].
Thus, they are less useful in patients affected by advanced LD.

Direct biomarkers of ethanol use constitute a set of minor
ethanol metabolites, produced by biochemical reactions in
which ethanol is coupled to an endogenous molecule.

Ethyl glucuronide and ethyl sulfate are ethanol metabolites,
their presence can therefore be correlated to the amount of
alcohol used. They can be detected in urine for 4 days to 5
days after regular consumption [20]. While ethyl glucuronide
and ethyl sulfate can be quantified in blood and urine, ethyl
glucuronide can also be quantified in hair [21]. In a small
prospective study, urinary ethyl glucuronide showed to be
the strongest one to monitor alcohol consumption [22].

Phosphatidylethanol is a group of aberrant phospho-
lipids formed in the cell membrane by phospholipase D
in the presence of ethanol. They can be detected in blood,
in case of chronic alcohol abuse they are detectable up to
28 days after sobriety. In comparison to indirect ethanol
biomarkers, phosphatidylethanol is demonstrated to have
high specificity and sensitivity in the detection of latent
ethanol use [23]. Two recent studies reported high speci-
ficity and sensitivity of phosphatidylethanol in the detec-
tion of alcohol consumption in patients with advanced LD
[23, 24].

Table 1 Details about biological markers for alcohol consumption

Biomarkers Pro Contraindication Indication

Blood alcohol concentration Widely available and high specificity Short window detection Acute alcohol intoxication

γ-Glutamyltransferase Widely available and cheap Low specificity in patients
with liver disease

Screening of alcohol use disorder

Mean corpuscular volume Widely available and cheap Low specificity Screening of alcohol use disorder

AST/ALT ratio > 2 Widely available and cheap Low specificity in patients
with liver disease

Screening of alcohol-related liver
disease

Carbohydrate-deficient transferrin Detection of heavy drinking
in the last 2–4 weeks

Short periods of alcohol intake
may remain undetected

During follow-up for detection of
relapse and current heavy drinking
in patients without liver diseaseLow specificity in patients

with liver disease

Ethyl glucuronide If ethyl glucuronide is measured
on the hair, it is a biomarker
for long-term alcohol intake
detection

Short window detection if they
are measured on the urine
sample

During follow-up for detection of
relapse also in patients with liver
disease

Ethyl sulfate

Phosphatidylethanol Indicates heavy drinking over a
3-week period

Not widely available (restricted
to specialized laboratories)

During follow-up for detection of relapse
also in patients with liver disease

Fatty acid ethyl esters If it is measured on the hair,
it is a biomarker for long-term
alcohol intake detection

Not widely available (restricted
to specialized laboratories)

During follow-up for detection of relapse

Short window detection if they
are measured on the blood
sample
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Fatty acid ethyl esters are a group of more than 20 sub-
stances formed by enzymatic esterification of ethanol and free
fatty acids. During the first 18 h after alcohol consumption,
95% of them detected in serum are eliminated; therefore, dos-
ing them in the hair could be a better option to enhance detec-
tion window [18].

In summary, at present, biomarkers able to give certainty
about total alcohol abstinence in AUD patients with advanced
liver disease are not available. Future investigations on this
area are warranted [25].

Management of Alcohol Use Disorder
in Patients with Liver Disease

General Measures

ALD includes a spectrum of alcohol-induced liver pathol-
ogy, ranging from steatosis, steatohepatitis, fibrosis, to
cirrhosis and hepatocellular carcinoma [26]. The natural
history of ALD varies significantly among different indi-
viduals and their characteristic pattern of drinking behav-
ior, in which 80% to 90% of heavy drinkers will develop
steatosis, from them 10–35% will develop alcoholic hep-
atitis and only 10% will progress to cirrhosis [27]. Other
than alcohol’s direct toxicity, patterns of alcohol con-
sumption, duration and amount of alcohol intake, hepatitis
virus infection and interaction with host factors (i.e., gut
microbiota, gender, genetic, nutritional factors and comor-
bidities) are additional factors influencing the develop-
ment and the progression of ALD [27, 28]. Among them,
overweight is the most important risk factor increasing the
risk to develop cirrhosis in AUD patients [29]. The coex-
istence of chronic hepatitis B or C infection also leads to
more frequent and faster development of advanced LD.

The goals of treating ALD include minimizing the se-
verity of the clinical and biochemical manifestations,
preventing its progression to severe form and its related
complications (i.e., esophageal varices bleeding, ascites,
hepatocellular carcinoma (HCC)) (Fig. 1). In the early
phase of ALD, alcohol discontinuation produces an im-
provement of liver histology [7, 28]. When inflammatory
activity is detectable (i.e., mild elevation of transaminase
levels), the use of nonspecific antioxidants (i.e., vitamin E
and other natural antioxidants) could be useful to reduce
alcohol-induced oxidative stress, although definite results
are lacking [30]. Metadoxine, a drug able to enhance al-
cohol metabolism by increasing acetaldehyde dehydroge-
nase activity [31], showed efficacy in reducing laboratory
signs of liver necrosis and cholestasis when compared to
vitamins or placebo [32].

Chronic alcohol consumption leads to pathological
changes in gut microbio ta composi t ion tha t i s

characterized by small intestine bacterial overgrowth with
a relative increase in Proteobacteria [33] and a decrease of
Bacteroidetes, a beneficial phylum for gut function [34].
These alterations result in intestinal mucosal inflammation
and excessive gut permeability with a consequent increase
of bacterial translocation from intestinal lumen to portal
blood, producing endotoxin-mediated oxidative stress and
liver damage [35]. Different approaches of gut microbiota
modulation (i.e., administration of antibiotics, probiotics,
prebiotics, and symbiotics) have been tested in patients
with ALD. They showed how this modulation could be
a strategy to reduce alcohol–induced liver injury and to
prevent disease progression, although further prospective
studies with a larger sample are useful [34].

Acute alcoholic hepatitis (AH) requires a specific eval-
uation: its severity and treatment options should be based
on Maddrey’s discriminant function (DF) and Glasgow
Alcoholic Hepatitis score (GAHS). The first represents a
score based on prothrombin time and total bilirubin, pro-
posed by Maddrey and colleagues [36] in 1978, showing
a good sensitivity and reliability in predicting 28-day
prognosis. The second score was validated by Forrest
and colleagues [37] in 2005. It considers factors influenc-
ing mortality in AH (age, white blood cell count, blood
urea, prothrombin time ratio, and bilirubin) and shows a
better specificity than Maddrey’s discriminant function in
predicting survival at 28 days and 84 days.

Total alcohol abstinence and supportive treatment are
usually sufficient for clinical recovery in mild AH. On the
contrary, severe AH, characterized by a Maddrey discrim-
inant function > 32 or a Glasgow Alcoholic Hepatitis
score > 9, requires corticosteroid treatment [38]. Even if
previous clinical trials encourage its use for treatment of
severe AH [38], a recent randomized placebo-controlled
multicenter study from the UK (STOPAH (Steroids or
pentoxifylline for alcoholic hepatitis) study) showed only
a trend for mortality benefit at 28 days with steroid treat-
ment [39]. However, it should be underlined that in this
study, more than 60% of patients were not abstinent at 1
year of follow-up, suggesting that the high rates of alco-
hol relapse contributed to the mortality rate and, conse-
quently, to the negative results of the trial. Moreover, a
meta-analysis of randomized studies, including STOPAH
study, confirmed that corticosteroids were effective in re-
ducing short-term mortality [40]. The addition of N-
acetylcysteine to corticosteroid therapy appears to im-
prove the prognosis of these patients, reducing the rate
of infectious complications and hepatorenal syndrome
[41]. The existing evidence does not support the use of
pentoxifylline in patients with severe AH [39, 42].

Given the high rate of malnutrition and its related
mortality in patients affected with ALD, nutritional sup-
port is a crucial component [43]. Adequate protein
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intake (1–1.5 g/kg/day) coupled with multivitamin com-
plexes should be provided [44]. Considering the poten-
tial risk of Wernicke’s encephalopathy, prophylactic
treatment with thiamine (thiamine 250 mg/day for 3–5
consecutive days) is recommended in all AUD patients
especially in those with signs of malnutrition [45].

However, the efficacy of medical and surgical treat-
ments for ALD is limited when drinking continues [11,
28]. Thus, the cornerstone for the treatment of ALD is the
achievement and maintenance of total alcohol abstinence.

Pharmacological Treatment of AUD in Patients
with Liver Disease: from the Management of Alcohol
Withdrawal Syndrome to the Relapse Prevention

At present, AUD is considered a continuum of diseases rang-
ing from mild-to-moderate forms (previously called harmful
drinking and alcohol abuse) to severe forms (previously, alco-
hol dependence). Defining goals of treatment (reduction of
alcohol consumption versus total alcohol abstinence) is crucial
to decide the most appropriate intervention. However, in the
presence of organ damage (i.e., liver disease), the unique op-
tion is represented by total alcohol abstinence. This objective

requires an integrated approach by physicians with expertise
in AUD, with the availability of both inpatient units and out-
patient settings.

First step in the management of AUD patients is the treat-
ment of alcohol withdrawal syndrome (AWS), a potentially
life-threatening medical condition developing in those pa-
tients who abruptly discontinue or decrease alcohol consump-
tion. Symptoms usually develop within 6–24 h after the last
drink and include tremors, irritability, anxiety, headache, nau-
sea, and an increase in blood pressure and pulse rate. The
severe form ofAWS is also characterized by delirium, seizures
and coma, a condition called “delirium tremens” that could
lead to death [46]. Benzodiazepines represent the gold stan-
dard treatment for moderate-to-severe forms of AWS, given
their efficacy to reduce both withdrawal symptoms and the
risk of developing seizures and/or delirium tremens [47].
Different benzodiazepines and different regimensmay be cho-
sen, considering patients’ characteristics [46]. Long-acting
benzodiazepines, such as diazepam and chlordiazepoxide,
provide more protection against seizures and delirium [26].
However, both diazepam and chlordiazepoxide are metabo-
lized by the liver producing active metabolites that make them
risky in terms of drug accumulation and excess of sedation in

Fig. 1 Targets for the treatment of patients with alcohol use disorders and liver disease
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patients with advanced LD. Consequently, intermediate-
acting benzodiazepines with renal metabolism (i.e., loraze-
pam, oxazepam) could be safer and should be preferred in
these patients [26]. Regarding administration schedule,
“symptoms-triggered schedule” (administrating the drug at
the recurrence of withdrawal symptoms) could be preferred
to “fixed-dose schedule” (administrating the drug according to
a predefined scheme) in patients with underlying LD, in order
to prevent excess of sedation [48].

Given the potential side effects of benzodiazepines in pa-
tients with LD, such as hepatic encephalopathy [49], prelim-
inary research has been conducted to identify new medica-
tions for AWS. Baclofen, based on its safety hepatic profile
[50], seems to be a promising treatment agent for the treatment
of AWS in patients with LD. The efficacy of baclofen in the
treatment of AWS has been reported by 3 small randomized
controlled trials (RCTs) [51–54]. The first study, with single-
blind design, compared baclofen (10 mg t.i.d. for 10 days) and
diazepam administration (0.5–0.75 mg/kg/day for 6 consecu-
tive days, tapering the dose by 25% daily from day 7 to day
10), showing no significant differences between these drugs in
terms of CIWA-Ar score reductions [51]. The second study,
with double-blind placebo-controlled design, showed that the
use of baclofen was associated with a significant reduction in
the use of “as-needed” lorazepam [52]. Finally, the third study
compared baclofen with chlordiazepoxide in uncomplicated
alcohol withdrawal [53]. A similar reduction in AWS was
found in both groups of treated patients [53].

At present, the evidence for recommending baclofen ad-
ministration for AWS is insufficient [54] and larger studies
are necessary before promoting baclofen for this purpose.
However, the good safety profile of baclofen in patients with
ALD, including cirrhosis, suggests that it may have a potential
role in managing AWS in this group of patients [55].

In patients with neuro-autonomic manifestations of AWS,
not adequately controlled by benzodiazepine administration,
the use of adjunctive treatment is warranted. α2-agonists and
β-blockers could be used to treat neuro-autonomic hyperac-
tivity (i.e., tachycardia and hypertension), while anticonvul-
sant could be used for patients who develop seizures [46].
Neuroleptics are generally used in the management of hallu-
cinations and delirium. However, given their facilitating effect
on the development of seizures and the risk of QT prolonga-
tion, its use should be limited as adjunctive treatment in the
case of agitation, or perceptual disturbances, not adequately
controlled by benzodiazepines [46]. Treatment of AWS also
includes prevention of Wernicke’s encephalopathy, correction
of fluid, hypoglycemia and electrolyte balance disorders.

After treatment of AWS, it is mandatory that AUD patients,
particularly those affected by LD, start a long-term alcohol
abstinence-oriented treatment to prevent relapse. Alcohol dis-
continuation is able to improve the clinical course of the dis-
ease and the overall survival [56] while the persistence of

alcohol consumption is the main risk factor for progression
of liver damage and complications [11, 28]. Medical recom-
mendations, brief motivational interventions and/or psychoso-
cial approach alone, although essential components for AUD
treatment, may not be sufficient to induce total alcohol absti-
nence and to prevent relapse. The addition of effective phar-
macological treatment for AUD (Table 2, Figs. 2 and 3) could
be very useful in these patients [57]. However, pharmacolog-
ical treatment of AUD patients with LD is different from those
without LD, mainly because the impaired hepatic function
affects drug metabolism, increasing the risk of accumulation
with possible toxic effects and possible drug-related hepato-
toxicity [58]. Moreover, in terms of safety of pharmacological
treatments available for AUD, pieces of evidence lack in pa-
tients with LD [26] and this represents the main impediment
for their administration. In fact, such individuals are usually
excluded from clinical trials with anti-alcohol drugs, because
these medications might worsen LD.

Disulfiram, an inhibition of acetaldehyde dehydrogenase,
was the first drug approved for AUD treatment. In actively
drinking patients, disulfiram induces an unpleasant physiolog-
ic reaction called “acetaldehyde syndrome” reinforcing the
individual’s desire to stop drinking [59]. A recent meta-anal-
ysis, including 22 studies, showed a higher success rate of
disulfiram compared to controls. However, only open-label
trials showed a significant superiority over controls while
RCTs with blind designs showed no efficacy of disulfiram
[60]. Moreover, disulfiram can cause severe drug-induced liv-
er injury in patients with existing liver disease; therefore, it is
contraindicated in these patients [26, 61].

In the last decades, the growing understanding of the neu-
robiology of AUD has led to the development of effective
anticraving drugs [57]. Among them, only naltrexone (μ-
opiate receptor antagonist) and acamprosate (NMDA receptor
agonist) are approved by the Food and Drug Administration
(FDA) [62]. A recent meta-analysis compared these drugs,
showing that acamprosate had a significantly larger effect size
than naltrexone on the maintenance of abstinence, and naltrex-
one had a larger effect size than acamprosate on the reduction
of heavy drinking and craving [63]. In an observational study
[64], administration of naltrexone was only rarely associated
with liver enzyme elevation, while naltrexone long-acting for-
mulation (intramuscular) may produce less hepatotoxicity
than oral. Therefore, neither of the drugs is indicated in pa-
tients with advanced LD [26, 61].

Acamprosate has a good safety profile [65]. The absence of
liver metabolism and pharmacokinetic interactions with alco-
hol could be an advantage in the treatment of AUD patients
affected by LD. Results of a preliminary study suggested that
acamprosate administered for 1 day was well tolerated in pa-
tients with Child–Pugh class A and B cirrhosis [66]. However,
no trials with repeated administrations of acamprosate in pa-
tients with LD have been conducted. According to the clinical
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practice guidelines of European Association for the Study of
Liver Disease, acamprosate and naltrexone could be used only
in patients with early liver disease (hepatic steatosis, light/mild
fibrosis) [26].

Recently, nalmefene, a κ-opioid partial agonist, μ-opioid
antagonist and δ-opioid antagonist, was approved by the
European Medicines Agency for reducing heavy drinking in
patients with AUD after the results of 2 large double-blind
RCTs (ESENSE 1 and 2), showing that nalmefene significant-
ly reduced the number of heavy drinking days and mean daily
total alcohol consumption [67, 68]. Long-term efficacy and
safety of nalmefene was subsequently reported [69]. Its use is
not recommended in patients with LD, because nalmefene has
not been formally tested in this population and this drug is
approved only for the reduction of heavy alcohol intake.

About GABAergic medication approved for the treatment
of AUD, sodium oxybate was approved only in Italy and
Austria [70, 71], after studies showing its efficacy conducted
in these countries. Because of sodium oxybate hepatic metab-
olism and the scarcity of studies about its administration in
patients with LD, its use is indicated in AUD patients without
LD.

Baclofen, another GABAergic medication, was approved
in France in 2018 [72]. Baclofen is effective in AUD patients
in promoting alcohol abstinence and preventing relapse

[73–76]. Given its primary renal metabolism and the low liver
metabolism (about 15 %), its use for treatment of AUD in
patients with advanced LDwas hypothesized and investigated
[50]. A first RCT showed the safety and the efficacy of bac-
lofen at the dose of 10 mg t.i.d. in promoting abstinence in
AUD patients with liver cirrhosis [50]. In this study, cumula-
tive abstinence duration and percentage of totally abstinent
patients were significantly higher in the baclofen-treated
group with respect to the placebo treated group. The drug
was tolerated and no significant side effects were reported.
The safety profile of baclofen in cirrhotic patients was recently
supported by a recent study [77]. In the latter study, patients
received baclofen for at least 12 months at a mean dosage of
40 mg/day. The median daily alcohol consumption reduced
from 80 to 0 g/day; no liver or renal function deterioration
occurred in cirrhotic patients [77].

Subsequently, 2 RCTs with contrasting results were pub-
lished. In the former, a total of 180 US veterans affected by
AUD and chronic hepatitis C virus infection were randomized
to baclofen treatment (30 mg/day) or placebo for 12 weeks
[78]. The study did not show any superiority of 30 mg of
baclofen over placebo. However, the patients enrolled in this
study were affected by psychiatric comorbidities and use of
illicit drugs, so these results cannot be generalized on the
overall AUD population. The latter, named BacALD,

Target and possible complica�ons of pharmacological treatment for Alcohol Use Disorder in pa�ents with liver disease

Benzodiazepines
Risk of liver encephalopaty and 
excessive seda�on, in par�cular, 
for benzodiazepines with hepa�c 
metabolism

Naltrexone and 
Disulfiram
Both drugs have an high 
risk of hepatotoxicity, in 
par�cular in pa�ents  with 
advanced liver disease

Baclofen 
Baclofen has a renal metabolism. 
During baclofen treatment 
a�en�on must be paid for the 
impairement of renal func�on, 
such as in case of hepa�c-renal 
syndrome

Acamprosate
Acamprosate  has  a renal 
metabolism, but it has  
not been studied in 
pa�ents with advanced 
liver disease

Nalmefene and Sodium Oxybate
Both drugs have an hepa�c 
metabolism . There  aren’t any 
studies about their 
administra�on in pa�ents  with 
advanced liver disease

Fig. 2 Target and possible complications of pharmacological treatment for alcohol use disorders in patients with liver disease
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investigated the efficacy and safety of 2 fixed doses of baclo-
fen (30 mg/day and 75 mg/day) in AUD patients with or
without liver cirrhosis. With respect to placebo, a significant
efficacy of baclofen on time to lapse and relapse was found,
with no difference between the 2 doses of the drug. The study
confirmed the efficacy and safety of the low dose of the drug
[79]. Although further studies are needed to confirm these
findings, baclofen represents the only anticraving medication
formally tested in RCTs in AUD patients with advanced LD
[80]. This medication has been included in the European [26,
51] and American [81, 82] clinical practice guidelines for the
treatment of ALD, and according to a recent consensus docu-
ment, it could be considered the first line treatment in patients
with advanced LD [83].

Other drugs seem to be able to reduce alcohol consumption
[84], but they are not approved by the National Medicines
Agency for this indication. Among them, topiramate,
ondansetron, gabapentin and doxazosin seem to be promising
[48]. Topiramate, an anticonvulsant medication, has showed
its safety and efficacy in reducing heavy drinking in a random-
ized controlled trial [85]. A subsequent multisite randomized
controlled trial showed as its administration reduces liver

enzyme levels [86]. However, this drug has not been tested
in patients with LD and its use in this population is, at the
moment, not recommended. Further trials should be per-
formed in order to investigate the safety profile of these med-
ications, particularly in patients with LD.

Despite alcohol abstinence is the most important predictor
for determining long-term survival in patients with acute al-
coholic hepatitis [87], trials investigating the use of
anticraving drugs in this setting are currently lacking because
of a tendency to exclude patients with severe liver failure.
Only a single-center, open, retrospective study analyzed the
effects of baclofen in patients with acute alcoholic hepatitis,
showing the improvement of liver function tests and
confirming its hepatic safety profile [88]. Randomized pro-
spective studies regarding the use of baclofen are needed to
confirm its efficacy and safety in this population.

Finally, few data are available on possible pharmacological
treatment for AUD in liver-transplanted patients. At present,
only a single randomized clinical trial was performed.
However, these trials failed the enrollment because patients
refused treatments with anticraving drugs [89]. The main rea-
son limiting recruitment to trial of transplanted patients is their

Fig. 3 Flowchart of the diagnosis of alcohol use disorder
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concern related to possible drug-induced hepatotoxicity [8,
90]. Further studies are needed to investigate the efficacy
and safety of anticraving drugs to prevent relapse in
transplanted patient.

Psychosocial Approaches for AUD Patients with Liver
Disease

Psychosocial interventions are psychologically based inter-
ventions aimed to induce and maintain alcohol abstinence.
The large Combining Medications and Behavioral
Intervention (COMBINE) study showed how combination
of psychosocial support with anticraving medication was sig-
nificantly superior to pharmacological treatment alone in
terms of percentage days abstinent and risk of a heavy drink-
ing day [91]. The most frequently used psychosocial interven-
tions for AUD treatment include 12-step facilitation therapy,
motivational enhancement therapy (MET) and cognitive be-
havioral therapy (CBT). The 12-step facilitation therapy is
directed to achieve and maintain alcohol abstinence by en-
couraging motivation to stop drinking [92]. The 12-step facil-
itation therapy also involves participation in Alcoholics
Anonymous meetings. The MET is a brief treatment which
works by increasing the motivational levels in the AUD pa-
tients through regular counseling sessions [93]. CBT is a type
of psycho-interventional approach which focuses on building
self-confidence through regular counseling sessions [94].
These 3 types of psychosocial approaches were compared in
a study, named MATCH, showing no difference in drinking
outcome between them [95].

Finally, brief interventions and Brief Behavioral
Compliance Enhancement Treatment (BBCET) represent a
counseling strategy aimed at increasing patient’s motivation
to abstain from alcohol [48] and an effective tool to enhance
patient’s compliance to medications [96].

However, these approaches have been mainly tested in
AUD patients without LD. AUD patients with LD are special
population due to sense of guilt for the development of LD,
poor understanding of their addiction, the presence of health-
related impediments to attend rehabilitation program and dif-
ficulty in achieving or maintaining abstinence despite being at
risk of life-threatening hepatic decompensation [10]. Because
of these characteristics, those patients might respond differ-
ently to psychosocial interventions. Moreover, psychosocial
therapy became crucial in patients with LD considering the
limited available pharmacological treatment. Very few studies
evaluating the different types of psychosocial approaches
have been conducted in AUD patients with alcoholic liver
disease [97, 98] and coinfection of hepatitis C virus
[99–101]. Results from these studies were analyzed in a recent
systematic review [10], showing that in AUD patients with
chronic LD, no robust evidence for any psychosocial interven-
tion alone in maintaining abstinence emerged, while when

integrating CBTor MET, and medical care, significant effects
were observed both in inducing and maintaining abstinence.
These data underline that AUD patients with LD are a special
population which benefits from integration of alcohol inter-
ventions with medical care. This result confirms the hypothe-
sis that AUD patients with LD are a special subgroup that
needs intensive behavioral approaches integrated within med-
ical care.

A further special subgroups of AUD patients are those in
waiting list for liver transplantation and those already
transplanted. In fact, AUD patients waiting liver transplanta-
tion usually underestimate their drinking for a sense of guilt,
for fear of upsetting their family and for the risk to be excluded
from a list for liver transplantation. AUD patients transplanted
should avoid alcohol consumption because it could increase
the risk of relapse after liver transplantation, with consequent
decreased graft survival, advanced allograft fibrosis and long-
term patient survival [102–104]. Few studies have investigat-
ed the optimal psychosocial treatment for these patients
[105–107]. In fact, these patients are often excluded by trials
for their features or because they refuse to be enrolled for their
lacking interest in these studies [8]. Moreover, these studies
have some limitations and their results are often controversial.
At present, 2 psychosocial integrated approaches within med-
ical care have been evaluated [108, 109]. The study of
Addolorato and colleagues shows as an approach managed
by a team of physicians and psychologists with expertise in
addiction medicine and liver disease, integrated within the
liver transplantation team reduce the prevalence of relapse
and mortality after liver transplantation. These data have been
subsequently replicated [110].

Despite evidence that drinking outcomes improve with a
combination of pharmacological treatment and psychosocial
approaches [91], given the limited available pharmacological
treatment for AUD patients with LD, only few studies report-
ed concomitant use of both [10, 100, 101, 108, 111]. However,
the high heterogeneity of these studies, the different types of
treatment tested and the number of patients do not allow to
assess the efficacy of the combination between both ap-
proaches. Future prospective studies are needed to assess the
efficacy of concomitant psychosocial approach with
anticraving drugs in patients with LD.

Follow-up

Alcohol use disorders commonly have a relapsing–remitting
course. AUD patients, particularly those affected by LD,
should be regularly followed in order to prevent relapse.
Which professional health figure should follow these patients
and the optimal setting need still to be defined. To this date, in
some centers, AUD patients with LD are followed by inter-
nists, while in others, psychiatrists are the main actors. AUD is
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a complex disease, its management ranges from psychological
and clinical evaluation; moreover, AUD patients with ad-
vanced LD represent a special population. In order to increase
relapse prevention and survival, it is conceivable that these
patients need to be managed by a team of clinicians, with
expertise in both hepatology and addiction medicine, and psy-
chologists; in this team, psychiatrists could serve as consul-
tant. This model, initially proposed by Addolorato and co-
workers [108], has been recently replicated [111, 112], al-
though future studies are needed to clarify the most appropri-
ate setting to manage these patients. During follow-up, clini-
cians should monitor the pharmacological treatment, in order
to optimize most appropriate anticraving medications and to
detect the possible side effects. The alcohol timeline
followback (TLFB) interview [113] and direct biological
markers of alcohol could help to assess alcohol abstinence
and/or alcohol relapse. Alcohol abstinence should be evaluat-
ed during each outpatient visit, with the possible help of fam-
ily member or patient’s caregiver. At the same time, the pos-
sible progression of liver disease and complications of liver
cirrhosis, including the risk of hepatocellular carcinoma [114],
must be monitored during the follow-up. ALD is the second
most common risk factor for HCC in the USA, after hepatitis
C [115]. During the follow-up, the use of abdominal ultraso-
nography in conjunction with serum measurement of the
alpha-fetoprotein level every 6 months is strictly recommend-
ed [116]. Finally, extrahepatic alcohol-related diseases as nu-
tritional [44], cardiovascular [117], and neurological [45] dis-
orders have an important impact on the prognosis of these
patients and therefore need to be appropriately managed.

During follow-up, patients who do not significantly im-
prove despite of alcohol abstinence, particularly those with
decompensated liver disease (Child–Pugh C and/or MELD
≥ 15), should be listed for liver transplantation [8, 26, 118].
A 6-month period of abstinence before listing patients is rec-
ommended to prevent unnecessary liver transplantation in pa-
tients who will spontaneously improve [26, 61]. However,
according to the last International Liver Transplantation
Society (ILTS) guideline when medical urgency does not al-
low a 6-month waiting time, the LTevaluation may proceed in
selected patients with shorter periods of abstinence [26, 119].
After transplantation, AUD patients should be regularly
screened for upper airway and gastrointestinal tract cancer
and they should be advised to quit smoking [120].

Translation Implication

Translational research is the process of transforming discov-
eries from basic to clinical research and from clinical research
to clinical practice. In the past years, neurobiological and be-
havioral research studies have led to the discovery of effective
AUD treatments and continue to progress in this field [57].

Moreover, translational research studies on application of new
biological markers in clinical practice and treatment to
prevent/reduce alcohol-related damage (e.g., modulation of
gut microbiota) are in progress. A big challenge of translation-
al research on AUD is the implementation and dissemination
of public health interventions. In fact, only a few AUD pa-
tients receive treatment [9]. These data highlight the need for
translational research aiming to ensure that these interventions
are delivered to all AUD patients.

Perspective and Future Challenges

Despite anticraving drugs have been shown to be cost-
effective and the need of alcohol abstinence–oriented treat-
ment in patients with LD, only < 10% of patients receive these
treatments [9]. The main reasons for this underused pharma-
cological treatment are the poor understanding of the under-
lying disease and fear by patients to use medications, the lack
of knowledge or familiarity with anticraving drugs by
hepatologists that usually manage these patients and little in-
tegration of AUD specialists into the medical teams that take
care of these patients [50]. Efforts should be made to over-
come the current barriers to treatment, promoting anticraving
drugs among physicians and integrating AUD specialist in the
team in charge of these patients.
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