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Introduction
Alcoholism results in approximately 2.5 million deaths
worldwide annually, representing 4% of all mortality. Although a
variety of comorbidities and accidental injuries occur in patients with
alcoholism, liver injury is the most common cause of alcoholismrelated mortality. Liver injury caused by the alcohol abuse is called
alcoholic liver disease (ALD), and it is classified into alcoholic
steatosis (fatty liver), alcoholic hepatitis, and alcoholic liver
cirrhosis. In this review, we summarize the epidemiology, etiology,
clinical characteristics, biochemical markers, images, histology, and
therapeutic options for each of these situations. The information
provided will help physicians to understand ALD and thus contribute
to better patient care.

Alcoholic Liver Disease (ALD)
ALD encompasses alcoholic steatosis, alcoholic hepatitis, and
alcoholic liver cirrhosis, depending on the severity of the histological
damages, liver functions, etc. There is also a risk of hepatocellular
carcinoma in ALD patients. The incidence of ALD is relatively
low compared with that of alcoholism [1]. This disparity is likely
because of the various genetic and environmental factors that may
be associated with the etiology of ALD. For example, variations in
ethanol metabolism are associated with the incidence of ALD, and
the risk of ALD is higher in women than in men [2]. In addition,
metabolic syndrome [2,3], diabetes [3], and viral hepatitis [2,4,5]
have been reported to be associated with ALD, and studies to identify
specific genes and factors that contribute to a predisposition for ALD
are ongoing [1].
Although it is controversial and situations are different in each
country, the only definitive treatment for ALD is liver transplantation
(LT). In general, in order to be considered for LT, at least 6 months
of proven abstinence is necessary [6]. Because abstinence improves
overall survival, supportive and nutritional therapies are also
important [7-9]. The supportive therapies for abstinence include
psychological and pharmacological therapies. Psychological therapies
promoting abstinence include twelve-step facilitation therapy,
cognitive-behavioral therapy, and motivational enhancement therapy
[10,11]. In addition, family support is an essential component in the
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The pharmacological therapies include disulfiram, naltrexone,
baclofen, and acamprosate. Disulfiram is an acetaldehyde
dehydrogenase inhibitor that causes accumulation of serum
acetaldehyde after drinking alcohol, causing unpleasant sensations
[12]. However, it also has toxic effects on the liver, because of which it
is not often administered in patients with ALD [12]. Naltrexone is an
opioid receptor antagonist that decreases alcohol cravings by blocking
the central pleasurable effects of alcohol [13]. Baclofen is a gammaaminobutyric acid-B agonist that has also been reported to be effective
for decreasing alcohol intake, although the effect is controversial as
per the negative results from a randomized-controlled trial conducted
in US [14]. Acamprosate has also been reported to help decrease
alcohol dependence although its mechanisms are unknown [15]. For
all the above-mentioned drugs, there are limited data on efficacy in
patients with advanced liver disease; therefore, further studies and
assessments are necessary. Nutritional therapy is also important to
manage ALD. It helps reverse muscle wasting, weight loss, vitamin
deficiencies, and trace element deficiencies associated with ALD [16].
ALD is commonly classified into three stages: alcoholic
steatosis, hepatitis, and liver cirrhosis. However, all three stages can
sometimes be observed in the same liver as they are classified by
the histological changes that occur with continued alcohol abuse.
Thus, ALD can be diagnosed with the history of excessive alcohol
intake with exclusion of other etiologies, such as viral hepatitis
and nonalcoholic steatohepatitis [2]. The characteristics of three
stages are summarized in Table 1. Alcoholic steatosis is the earliest
manifestation of ALD and can be reversed with abstinence. With the
continuous uptake of the alcohol, steatosis progresses to the status
of chronic hepatitis, and finally to the cirrhosis. The significance
increase of alcohol complicated with the inflammatory changes, may
also lead to the severe alcoholic hepatitis that has a severe mortality.
Clinical symptoms showed severity in the cirrhotic status and they
are same as the ones found in the liver cirrhosis patients with other
etiologies. Among those symptoms, gastrointestinal bleedings from
esophageal, gastric varices and portal hypertensive gastroenteropathy
are potentially life-threatening. Endoscopic ligation, sclerotherapy
and balloon-occluded retrograde transvenous obliteration (BRTO)
may be necessary for either prevention or emergent treatment [17].
ALD is histological characterized by microvesicular fat accumulation
and inflammation with neutrophil infiltration [18]. The continuous
inflammation results in micronodular regenerative nodules, which
can be seen by various imaging modalities and serve to differentiate
ALD from cirrhosis resulting from other etiologies [19]. Changes
in serum biochemical parameters can be observed with increasing
severity of inflammation and cirrhotic changes, contributing to liver
dysfunction and portal hypertension. The severity of each stage and
the indication for therapeutic options can be assessed by using several
scoring systems, including the Child–Pugh score [20] and the MELD
score (model for end-stage liver disease) [21]. The therapeutic options
include LT, which is the only definitive treatment for ALD; however
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Table 1: Classification of Alcoholic Liver Disease.

Points

Steatosis

Hepatitis

The status is reversible with
abstinence.

Active inflammatory process with
predominantly neutrophic infiltration.

Cirrhosis

Clinical Findings

Asymptomatic. Incidental
diagnosis.

Jaundice, pyrexia, hepatomegaly. Acute
hepatic dysfunction.

Biomarker

Mild elevations of liver
enzymes.

Images (CT, US)

Fatty infiltration

Histology

Micro- and macro-vesicular
fat accumulation within
hepatocytes, no fibrosis.

Elevation of liver enzymes depend on the
levels of inflammation.
Significant hepatomegaly, focal or massive
necrosis.
Neutrophilic infiltration, ballooning degeneration
of hepatocytes, necrosis, steatosis, and
eosinophilic inclusions (Mallory body)

Therapeutic
Options

Abstinence, Nutritional support

Corticosteroids, Pentoxifylline, GMA, LT

The stage irreversible and cause liver failure and cancer.
Vascular spider, palmar erythema, gynecomastia, ascites,
gastrointestinal bleeding from esophageal/gastric varices,
protal hypertensive gastroenteropathy, encephalopathy.
Low hepatic reserve (hypoalbuminemia, prolonged prothrombin
time), low platelet counts.
Cirrhotic changes, atrophic liver, nodular lesions, collateral
vessels, tumors
Liver fibrosis, micronodular regenerating lesions.
LT, management of various complications of cirrhotic liver.

Liver enzymes include gamma-glutamyltranspeptidase, aspartate aminotransferase, alanine aminotransferase, and bilirubin.
CT: Computed Tomography
US: Ultrasonography
GMA: Granulocytes/Monocytes Apheresis
LT: Liver transplantation

proven abstinence for at least 6 months is generally necessary to be
considered for eligibility even if the scores indicate LT as a best option
[6]. As mentioned above, the abstinence and nutritional support are
important for the treatment of alcoholism, including the support
of hypoproteinemia in cirrhotic patients. Severe alcoholic hepatitis
(SAH) is an acute inflammatory response to endotoxins, resulting
in leukocytosis, neutrophil infiltration in the liver, severe hepatic
injury, renal failure, hepatic encephalopathy, and pneumonia [22,23].
Although corticosteroids have been used to control the inflammatory
response, the outcome varies and no standardized therapy has been
established. Efforts have been made to find novel therapeutics to treat
cytokinemia, including the increased levels of TNF-α, IL-6, IL-8, and
neutrophil elastase. Such potential treatments include anti-TNF-α
antibody [24], pentoxifylline [25], and granulocytes/monocytes
apheresis (GMA) [23,26,27]. Although the results of clinical trials
for anti-TNFα antibody [24] and pentoxifylline [25] varied among
themselves did not demonstrate any significant therapeutic effect,
further efforts are necessary to evaluate the efficacy of GMA [27].
As Horie et al. reported, SAH patients with WBC counts >10,000/
μl showed a higher mortality rate than patients with a lower WBC
count. Therefore, it seems reasonable to treat these cases with GMA
[26]. In fact, they have shown that treatment with GMA resulted in a
100% survival rate in patients with a WBC count >10,000/μl [26]. All
cases treated with GMA to date are summarized in Kamimura’s paper
[27] with details of their two cases.

Conclusion
ALD is a disease consisting of various stages of liver injury and
its progression can be prevented by abstinence. Although LT is the
only definitive treatment, other therapeutic options summarized in
this review are being assessed and are likely to help to improve the
prognosis of the disease.
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