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Abstract
Alcohol-related liver disease (ALD) is a major healthcare/economic burden and one of the leading causes of liver trans-
plantation. New epidemiological studies that detail the course of the disease are needed since, despite its high prevalence, 
it is still a stigmatised condition with underlying pathology. Alcoholic hepatitis, as the highest expression of ALD, has high 
morbidity. Current treatments have suboptimal results with the exception of liver transplantation. Epidemiological studies 
must also be developed to improve prevention and implement early diagnosis policies. It is essential to develop multidisci-
plinary health models that allow the liver transplantation candidate to be approached in a holistic way, both for indication 
and follow up. The implementation of alcohol consumption biomarkers (ethyl glucuronide, phosphatidylethanol) can assist 
in diagnosing and supporting recovery. There are several initiatives with new therapies that must be validated to establish 
their effectiveness and indication.

Key Points 

Alcohol-related liver disease (ALD) is still a stigmatised 
condition, and epidemiological studies are needed to 
detail the course of the disease, improve prevention, and 
implement early diagnosis policies.

The implementation of alcohol consumption biomarkers 
can assist in diagnosing and supporting recovery.

Current treatments for severe alcoholic hepatitis have 
suboptimal results with the exception of liver transplan-
tation. Therefore, it is essential to develop multidiscipli-
nary health models that allow the liver transplantation 
candidate to be approached holistically in the clinical 
management of ALD complications. 

1 Introduction

Alcohol-related liver disease (ALD) represents a spectrum 
of liver injury resulting from alcohol use, ranging from 
hepatic steatosis to more advanced forms such as alcoholic 
hepatitis (AH). ALD develops through several stages, begin-
ning with hepatic steatosis and, in some individuals, gradu-
ally progresses to alcohol-related steatohepatitis culminat-
ing in cirrhosis (Fig. 1) [1, 2]. Progression through these 
stages is not linear. It depends on not only continued alcohol 
consumption but also other risk factors such as female sex, 
diet, genetic susceptibility and comorbid liver disease [3]. 
ALD continues to be a highly stigmatised condition to which 
insufficient attention has been paid [3]. Unfortunately, epide-
miological data, such as alcohol consumption, are not very 
homogeneous [4].

This article provides an updated view on the prevalence, 
diagnosis, clinical spectrum and clinical management of 
ALD, taking into account the most recent publications and 
the recommendations of the leading scientific societies 
[4–7].

 * Joaquín Cabezas 
 joaquincabezasmd@gmail.com

1 Gastroenterology and Hepatology Department, Marqués de 
Valdecilla University Hospital, Clinical and Translational 
Research in Digestive Diseases Group-IDIVAL, Santander, 
Cantabria, Spain

http://orcid.org/0000-0003-0012-484X
http://crossmark.crossref.org/dialog/?doi=10.1007/s40261-022-01143-9&domain=pdf


S48 J. Cabezas 

2  Alcohol‑Related Liver Disease

2.1  Epidemiology

Accurate assessment of ALD prevalence is challenging, 
particularly given the difficulty with identifying early, 
asymptomatic stages of ALD, and the stigma of alcohol 
use and lack of candour in reporting [4]. The estimated 
prevalence of ALD in the US is 2–2.5%; in the European 
Union (EU) plus the UK it is estimated at 24–46 per mil-
lion persons per year [8]. ALD, even as an advanced liver 
disease, is widely underestimated in the world compared 
with liver disease of viral or metabolic aetiology [9]. A 
substantial number of liver cirrhosis cases have been 
found during screening of the general population but in 
very few of these studies instruments for evaluation of 
alcohol consumption were used [10]. The prevalence of 
AH is estimated at 20% of alcoholics and, in 2007 in the 
US, it accounted for 0.71% of all hospital admissions [11]. 
Furthermore, the incidence of AH appears to be increas-
ing. Specifically, in Denmark, the incidence of AH from 
1999 to 2008 increased from 34 to 46 cases per million 
[12]. The burden of alcoholic cirrhosis has been increasing 
in recent years [13]; in relation to other liver diseases, its 
costs have increased the most [14]. In one-third of patients 
with significant liver fibrosis, alcohol consumption and 
metabolic features for liver diseases coexist, as demon-
strated by a French cohort study carried out in 1358 sub-
jects [15].

US reports of early liver transplants for AH have 
reported a notable increase in liver transplants for ALD 
and in the number of patients affected by AH, especially 
since 2014 [16].

2.2  Diagnosis

To make an adequate diagnosis of ALD, it is essential to 
carry out a correct assessment of alcohol use, taking into 
account the pattern of signs and symptoms of the patient, 
and to verify this by performing additional tests (analytical, 
radiological, elastography and liver biopsy) (Table 1) [17].

2.2.1  Alcohol Use Assessment: Alcohol Use Disorder

In ALD, the diagnosis goes beyond liver evaluation, and it 
is vital to evaluate alcohol consumption; psychiatric teams 
are key for evaluating patients. An adequate assessment 
of alcohol intake must consider the amount, the pattern of 
consumption and the chronology (Table 2) [18–21]. In this 
regard, a detailed medical history indicating the age of initia-
tion of consumption, a registry of whether the consumption 

Fig. 1  Natural history of 
alcohol-related liver disease 
[1]. Open access article but 
not commercial. Reproduced 
with permission. AH alcoholic 
hepatitis, HCC hepatocellular 
carcinoma

Table 1  Signs and symptoms of alcohol-related liver disease (ALD)

Adapted from Dugum and McCullough [17] 

Signs and symptoms of ALD Signs of chronic alcoholism

Nausea/Vomiting Spider veins
Abdominal pain (right upper quadrant) Palmar erythema
Fatigue Gynaecomastia
Weakness Parotid hypertrophy
Anorexia Collateral circulation
Jaundice Dupuytren’s disease
Fever Fetor hepaticus
Abdominal distension/increased 

abdominal girth with ascites
Smooth hepatomegaly
Oedemas in lower extremities
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is daily or sporadic and, if possible, an interview with rela-
tives can be useful. Efforts to uncover harmful alcohol use 
and dependence are aided by structured, validated screen-
ing tools such as the Alcohol Use Disorders Inventory Test 
(AUDIT) [22] (Recommendation Grade A1) or the CAGE 
Questionnaire [23]. Assessment of harmful alcohol con-
sumption should be carried out in primary care facilities 
and emergency rooms (Recommendation Grade A2) [24].

2.2.2  Supplementary Tests

Non-invasive accurate alternatives, including several bio-
chemical tests and a liver stiffness measurement, are increas-
ingly being utilised to evaluate patients with suspected ALD 
(Recommendation Grade A1). In patients with high alcohol 
consumption, alteration of transaminases is observed with 
an aspartate aminotransferase (AST): alanine aminotrans-
ferase (ALT) ratio >2. Hyperbilirubinemia, coagulopathy, 
anaemia, ferritin elevation and leucocytosis with an elevated 
neutrophil count are common [17]. Radiological tests, such 
as abdominal ultrasound, computed tomography or magnetic 
resonance imaging, can be used to confirm data of chronic 
liver disease, steatosis and signs of portal hypertension, and 
rule out tumours or vascular complications. The estimation 
of liver fibrosis can be performed by transient elastography 
 (Fibroscan®), observing a good correlation with liver biopsy 
for estimation. Although this method has not been approved 
as a standard for diagnosis of liver fibrosis in ALD, unlike 
in viral hepatitis, there are several studies that supports the 
use of  Fibroscan® in ALD. This non-invasive elastography 
test is currently the most reliable noninvasive method for the 
diagnosis of advanced liver fibrosis and cirrhosis in ALD 
[25]. In a prospective, direct comparison of tests, Enhanced 
Liver Fibrosis test (ELF) and  Fibroscan® identified advanced 

liver fibrosis in alcoholic patients from primary and second-
ary care with high diagnostic accuracy (AUROC values of 
0.90 or higher using biopsy as reference) [26] and several 
studies have used transient elastography in patients with 
ALD [25, 27–31].

Finally, a liver biopsy can be carried out in patients who 
need confirmation of the aetiology or a complete diagnosis 
(Recommendation Grade A1).

2.2.3  Biomarkers of Alcohol Use

Alcohol use biomarkers are also of great importance in the 
diagnosis of ALD. These biomarkers can be used to aid in 
the diagnosis and to support recovery. Ethyl sulfate, phos-
phatidylethanol (PEth) or ethyl glucuronide (EtG) are not 
affected by liver disease and therefore are preferable [32]. 
PEth can be easily collected in dried blood spots—unfortu-
nately it is not done routinely, nor is it widely available and 
it is expensive; EtG is measurable in urine and is cheaper 
than PEth.

2.3  Alcohol‑Related Liver Disease (ALD) 
Management

Recent guidelines for ALD management have been released 
[4, 6, 24, 33], as summarized in the following section.

2.3.1  Importance of Abstinence

Alcohol consumption is the most important prognostic factor 
in ALD, and achieving abstinence is considered a fundamen-
tal aspect for the management of both this disease [34] and 
AH [35]. Because abstinence is the most important factor 
in improving survival from ALD, evaluation by the cessa-
tion team (psychiatrist, addiction specialists) is mandatory. 
In patients with moderate deprivation syndrome, treatment 
with baclofen could be considered; in those with severe 
deprivation syndrome, the use of benzodiazepines could be 
evaluated [4–6].

2.3.2  Assessment of Interaction with Other Pathologies

Co-existent heavy alcohol use by patients with other liver 
diseases (hepatitis C virus infection, metabolic-associated 
fatty liver disease, hemochromatosis, etc.) promotes the 
rapid development of advanced fibrosis and cirrhosis. Con-
versely, the different components of metabolic syndrome 
are important risk factors for alcohol-associated liver injury. 
High alcohol consumption associated with a high body mass 
index has been shown to have a supra-additive interaction, 
reporting an increase in mortality [36] and the risk of hepa-
tocarcinoma [37]. Identification and management of these 

Table 2  Aspects to consider when assessing alcohol consumption

SDU standard drink unit

Amount Female < 20 g/d (2 SDU) = 140 g/s (14 SDU)
Male < 30 g/d (3 SDU) = 210 g/s (21 SDU)
Female < 14 g/d (1 drink) [15]
Male <28 g/d (2 drinks) [15]
Female/male <14 g/d (2 SDU) [17]

Pattern Episodes of excessive consumption (binge drinking):
Threshold not clearly defined
 Female > 50 g → 4–6 h (5 SDU) [14]
 Male > 60 g → 4–6 h (6 SDU) [14]
 Female: 4 drinks → 2 h [15]
 Male: 5 drinks → 2 h [15]
 Heavy episodic drinking: [16]
  ≥ 60 g 1 episode/month [16]

Chronology How long throughout a lifetime
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cofactors is highly encouraged (Recommendation Grade 
A1).

3  Complications of ALD: Alcoholic Hepatitis 
(AH)

In patients with cirrhosis or advanced fibrosis, AH is defined 
as an abrupt development of jaundice in those patients with 
recent very high alcohol consumption (Recommendation 
Grade A1) (>100 g/OH/day; binge drinking), a slight rise 
in transaminase levels (AST, ALT <300–400 IU/mL, ratio 
2:1) and where other causes of liver disease have been ruled 
out. Mortality at 28 days is estimated between 25 and 40%. 
If a biopsy is available, a confirmed AH diagnosis can be 
made [4–6, 38].

In acute AH, the pattern of phenomena is vast—including 
the alteration of the intestinal flora, increased permeability 
in the digestive tract, decreased capacity for liver regen-
eration and cellular damage—leading to liver insufficiency 
and portal hypertension characteristic of AH [39]. A liver 
biopsy is recommended in case of doubt in the diagnosis. 
In these patients, by assessing fibrosis, polymorphonuclear 
infiltration, bilirubinostasis and megamitochondria, a score 
that will determine the prognosis can be established [40]. 
Recently, the possibility of confirming the diagnosis by 
determining cytokeratin 18 (M65) levels has been estab-
lished, making it possible to avoid biopsy in a high percent-
age of patients [41].

3.1  Severity Assessment

Assessing the severity of the ALD allows us to establish 
adequate management (Recommendation Grade A1), and for 
this several scoring models have been developed. Currently, 
the most widely used scale is the model for end-stage liver 
disease (MELD), which considers severity when the score 
is >20 [4] (Table 3).

3.2  AH Management

The management of AH includes general measures to pre-
vent infections (Recommendation Grade A1), avoid kidney 
function deterioration and improve nutrition. Infections are 
present in 20–25% of patients at admission. Between 20 
and 60% of patients with AH present with systemic inflam-
matory response syndrome (SIRS), which is considered a 
significant prognostic factor. SIRS may be the initial trig-
ger of cascade events leading to mortality in patients with 
AH. Identification of the critical element of SIRS associated 
with infection, such as procalcitonin values >0.45 ng/mL 
(positive predictive value [PPV] 83.3; negative predictive 
value [NPV] 71%), allows early detection and treatment, 
and improves the patient’s chances of survival. Empirical 
treatment is directed, taking into account that the pattern 
of infection usually shows spontaneous bacterial peritoni-
tis upon admission; however, during admission, respiratory 
infections are the most prevalent. Proper treatment of infec-
tions allows for the initiation of corticosteroids, the corner-
stone treatment for this disease [42, 43].

Acute kidney injury (AKI) is an early marker of mortal-
ity; it is present in 23% of patients at admission and signifi-
cantly increases 90-day mortality (65% vs 7%). Therefore, 
in the management of these patients, it is vital to assess 
possible predictors of AKI, such as the presence of SIRS 
on admission, elevated bilirubin levels or an increase in 
the international normalised ratio (INR). When treating 
these patients, measures such as the avoidance of the use 
of nephrotoxic drugs (contrast agents) and the suspension 
of β-blockers must be taken into account [43]. Recently, the 
AKI risk score—which is useful in identifying patients at 
high risk for inpatient renal impairment and may be helpful 
to prevent it in patients with AH—has been developed. The 
MELD score at admission, hepatic encephalopathy and SIRS 
predicted inpatient AKI with odds ratios of 3.86, 2.24 and 
1.14, respectively. The AKI risk score developed using these 
predictors stratified the risk of inpatient AKI as low (score 
<3), moderate (3–4), and high (>4) [44].

Table 3  Assessment of alcoholic hepatitis severity

ABIC Age, serum bilirubin, INR and serum creatinine, DF discriminant function, GAHS Glasgow Alcoholic Hepatitis Scale, INR international 
normalised ratio, MADDREY DF 4.6 × (prothrombin time − control time) + bilirubin in mg/dL, MELD model for end-stage liver disease, PT 
prothrombin time

 Scale Bilirubin PT/INR Creatinine urea Leucocytes Age Albumin Severity

MADDREY DF ✓ ✓ > 32
MELD ✓ ✓ ✓ > 20
GAHS ✓ ✓ ✓ ✓ ✓ ≥ 9
ABIC ✓ ✓ ✓ ✓ ✓ ≥ 6.71
Lille score ✓ ✓ ✓ ✓ ✓ ≥ 0.45
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The specific management algorithm for AH is summa-
rised in Fig 2 [5, 6, 45]. Specific measures in critically ill 
patients include the joint use of corticosteroids (Recommen-
dation Grade A1) and N-acetyl cysteine (Recommendation 
Grade B2), which have been shown to reduce the develop-
ment of AKI and improve survival compared with the use 
of a corticosteroid alone [46]. To evaluate the response to 
corticosteroid treatment, the Lille score, which is calculated 
from age, renal function, albumin, prothrombin time, serum 
bilirubin, and change of serum bilirubin at day 7, is used. 
The efficacy of the treatment is evaluated after 1 month; 
therefore, it can be interrupted if it is not effective. Currently, 
the Lille score is also recommended on day 4 to help reduce 
exposure to corticosteroids. The Lille score should be used 
to identify non-responders (Recommendation Grade A1), 
reassess prognosis and guide the treatment course after 7 
days of corticosteroids.

In those patients for whom treatment is not effective, 
liver transplantation may be considered (Recommendation 
Grade A1). A meta-analysis that synthesised the available 
evidence on liver transplantation for AH to assess alco-
hol relapse and 6-month survival using stringent selec-
tion criteria showed that 14% of patients with clinically 
severe AH had alcohol relapse after liver transplantation. 
The percentage of alcohol relapse of AH transplanted 
patients and survival at 6 months was similar to that of 
patients who underwent elective liver transplantation [47]. 

Therefore, candidate selection for liver transplantation in 
ALD should not be based solely on a fixed interval of 
abstinence.

In patients with ALD or AH, proper management of 
alcohol abuse disorder is essential to improve the progno-
sis (Recommendation Grade A1). Abstinence is the pri-
mary long-term survival factor after an episode of AH. 
The absence of previous treatment for alcoholism and age 
(<48 years) [48] have been considered the main predictors 
of relapse. Finally, the creation of a multidisciplinary team 
that includes surgeons, gastroenterologists, toxicologists 
(addictions) and psychiatrists/psychologists, and the use 
of alcohol biomarkers have been proposed as measures to 
carry out the optimal management of alcohol abuse dis-
order [49].

3.3  New Targets

The treatment of AH is currently undergoing important 
advances, and new targets have been developed, such as 
anti-inflammatory and regenerative agents with colony-
stimulating factors. For the regulation of the microbiome, 
studies are being developed that provide information 
regarding the efficacy of antibiotics or faecal transplanta-
tion treatments [50].

Clinical Diagnosis of AH 
- Jaundice

- History of high alcohol consump�on

Treatment of Alcohol use 
disorder

Consider liver BIOPSY in case of 
diagnos�c uncertainty

Systema�c screening of
INFECTIONS

Determina�on of SEVERITY
Prognos�c scales

Nutri�onal assessment
35-40 kcal/kg/d po

Vit. B supplements

MELD > 20; mDF >32; ABIC >6.7; MELD < 20 ; mDF <32; ABIC <6.7; 

Prednisone 40 mg or
Methylprednisolone 32 mg (4 weeks)

+ N-acetylcysteine (5 days)

Does not require specific management

Evaluate response: Lille score Response to treatment: complete 4 weeks of steroids

Non-Response to treatment: Suppor�ve care / Consider OLT candidacy

Fig. 2  Management protocol of alcoholic hepatitis [4, 6, 33]. ABIC age–bilirubin–international normalised ratio–creatinine score, AH alcoholic 
hepatitis, mDF Maddrey’s Discriminant Function, MELD model for end-stage liver disease, OLT orthotopic liver transplantation, po oral
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4  Conclusion

ALD represents an important economic and healthcare bur-
den, but it continues to be a highly stigmatising condition. 
New epidemiological studies that detail the disease pro-
gression and novel tools to diagnose it at earlier stages are 
needed. Specifically, AH, as the highest expression of ALD, 
has high morbidity and mortality, and the current treatment 
has suboptimal results with the exception of liver trans-
plantation, which should be a clear indication in selected 
patients. The implementation of alcohol consumption bio-
markers can assist in diagnosing and supporting recovery, 
and the development of multidisciplinary health models that 
allow a holistic approach is mandatory. Numerous initiatives 
with new therapies are underway, which must validate their 
efficacy and provide precise treatment guidelines.
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