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A LCOHOLIC L IVER
D ISEASE
The liver is one of the largest and most complex organs
in the body. It stores vital energy and nutrients, manu
factures proteins and enzymes necessary for good health,
protects the body from disease, and breaks down (or
metabolizes) and helps remove harmful toxins, like
alcohol, from the body.
Because the liver is the chief organ responsible for
metabolizing alcohol, it is especially vulnerable to
alcohol-related injury. Even as few as three drinks at
one time may have toxic effects on the liver when com
bined with certain over-the-counter medications, such
as those containing acetaminophen.
This issue of Alcohol Alert examines the diagnosis and
treatment of alcoholic liver disease (ALD), a serious
and potentially fatal consequence of drinking alcohol.
Another disorder, hepatitis C, also featured here, often
is found in patients with ALD.

ALD—From Steatosis to
Cirrhosis
ALD includes three conditions: fatty liver, alcoholic hep
atitis, and cirrhosis. Heavy drinking for as little as a few
days can lead to “fatty” liver, or steatosis—the earliest
stage of alcoholic liver disease and the most common
alcohol-induced liver disorder. Steatosis is marked by an
excessive buildup of fat inside liver cells. This condition
can be reversed, however, when drinking stops.

Drinking heavily for longer periods may lead to a more
severe, and potentially fatal condition, alcoholic hepatitis—
an inflammation of the liver. Symptoms include nausea,
lack of appetite, vomiting, fever, abdominal pain and
tenderness, jaundice, and, sometimes, mental confusion.
Scientists believe that if drinking continues, in some
patients this inflammation eventually leads to alcoholic
cirrhosis, in which healthy liver cells are replaced by
scar tissue (fibrosis), leaving the liver unable to perform
its vital functions.
The presence of alcoholic hepatitis is a red flag that cir
rhosis may soon follow: Up to 70 percent of all alcoholic
hepatitis patients eventu
ally may go on to devel
op cirrhosis (1). Patients
with alcoholic hepatitis
who stop drinking may
have a complete recovery
from liver disease, or
they still may develop
cirrhosis.

“Because the liver is the chief organ responsible
for metabolizing alcohol, it is especially
vulnerable to alcohol-related injury.”

“Liver cirrhosis is a major cause of death
in the United States.”

80 percent of alcoholic liver
disease patients. An elevated
level of the liver enzyme
GGT is another gauge of
heavy alcohol use and liver injury. Of the three enzymes,
GGT is the best indicator of excessive alcohol con
sumption, but GGT is present in many organs and is
increased by other drugs as well, so high GGT levels
do not necessarily mean the patient is abusing alcohol.

Liver cirrhosis is a major cause of death in the United
States (2,3). In 2000, it was the 12th leading cause of
death. Cirrhosis mortality rates vary substantially
among age groups: They are very low among young
people but increase considerably in middle age. In
fact, cirrhosis is the fourth leading cause of death in
people ages 45–54 (4).

Treatment

Other factors besides alcohol also may influence ALD
development, including demographic and biological
factors such as ethnic and racial background, gender,
age, education, income, employment, and a family
history of drinking problems (5).

Treatment strategies for ALD include lifestyle changes
to reduce alcohol consumption, cigarette smoking, and
obesity; nutritional therapy; pharmacological therapy;
and possibly liver transplantation (in case of cirrhosis).
Lifestyle Changes—Abstinence from alcohol is vital
to prevent further liver injury, scarring, and possibly
liver cancer; it appears to benefit patients at each stage
of the disease. Although only a few studies have
looked specifically at the effects of abstinence on the
progression of ALD, virtually every one has shown
that abstaining from alcohol is beneficial (10,11).

Women are at higher risk than men for developing
cirrhosis (6). This higher risk may be the result of dif
ferences in the way alcohol is absorbed and broken
down. When a woman drinks, the alcohol in her
bloodstream reaches a higher level than a man’s even
if both are drinking the same amount. The chemicals
involved in breaking down alcohol also differ between
men and women. For example, women’s stomachs
may contain less of a key enzyme (alcohol dehydroge
nase) needed for the initial breakdown of alcohol. This
means that a woman breaks down alcohol at a slower
rate, exposing her liver to higher blood alcohol con
centrations for longer periods of time (7)—a situation
that is potentially toxic to the liver. Differences in how
a woman’s body breaks down and removes alcohol also
may be linked to how much and how often she drinks,
the fact that estrogen is present in her body, and even
her liver size (8).

Many people who drink alcohol also smoke cigarettes,
and European studies have found scarring of the liver
occurs more rapidly in ALD patients who smoked
(12,13). Obesity is another factor associated with liver
disease—specifically, the development of fatty liver
and nonalcoholic steatohepatitis, a disorder similar to
alcoholic hepatitis. Thus, stopping smoking and main
taining a healthy weight are two more measures patients
can take to reduce or prevent further liver injury.
Nutritional Treatment—Although alcoholic bever
ages contain calories, research suggests that under
certain conditions these calories do not have as much
value for the body as those derived from other nutrients
(14). In addition, many alcoholics suffer from malnu
trition, which can lead to liver damage and impaired
liver function (15). Many drinkers take in less than
the recommended daily amount of carbohydrates, pro
teins, fats, vitamins (A, C, and B, especially thiamine
[B1]), and minerals (such as calcium and iron).

Diagnosis
Diagnosing ALD is a challenge. A history of heavy
alcohol use along with certain physical signs and posi
tive laboratory tests for liver disease are the best indicators
of disease. Alcohol dependence is not necessarily a pre
requisite for ALD, and ALD can be difficult to diag
nose because patients often minimize or deny their
alcohol abuse. Even more confounding is the fact that
physical exams and lab findings may not specifically
point to ALD (9).

To prevent these deficiencies, clinicians should provide
alcoholics with a balanced diet. Dietary supplements
may prevent or relieve some of alcohol’s harmful
effects. For example, brain damage resulting from a
lack of vitamin B1, which can lead to conditions such
as Wernicke–Korsakoff syndrome, can be reversed to
some extent. Because vitamin B1 generally can be
administered safely, clinicians often recommend that
all alcoholics undergoing treatment receive 50 milligrams

Diagnosis typically relies on laboratory tests of three
liver enzymes: gamma-glutamyltransferase (GGT),
aspartate aminotransferase (AST), and alanine amino
transferase (ALT). Liver disease is the most likely diag
nosis if the AST level is more than twice that of ALT
(9), a ratio some studies have found in more than
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Hepatitis C is a liver disease caused by the hepatitis C virus (HCV). People usually become infected after
coming in contact with blood from an infected person. Sharing needles or other equipment for injecting
drugs is the most common way of spreading HCV. The disease also can be spread by sexual contact. About
4 million people in the United States have HCV, and between 10,000 and 12,000 die each year (1).
HCV infection is particularly common in alcoholics with liver disease (2–4). Heavy alcohol consumption
accelerates patients’ progression from chronic HCV to cirrhosis (a condition in which fibrous scar tissue
replaces healthy liver tissue) and liver cancer (specifically, hepatocellular carcinoma, the most common form
of liver cancer) (5). Although fewer studies have examined the effects of moderate drinking on the course of
liver disease in HCV patients, there is some indication that alcohol consumption in the moderate-to-heavy
range may increase HCV-infected patients’ risk of developing liver fibrosis and cirrhosis (6). Research on
whether gender has any effect on the connection between alcohol consumption and liver disease progression
in HCV patients is very limited.
Treatment Recommendations—Blood tests can diagnose HCV infection, either by detecting antibodies to the
virus or by detecting the presence and quantity of the virus’s genetic material itself (7). There currently is no vaccine
for hepatitis C. The standard treatment includes the use of antiviral treatment (interferon-alfa with ribavirin) (7).
Strict abstinence from alcohol is important during treatment, as heavy drinking during treatment has been
shown to hinder patients’ responses to therapy (8). In addition, depression, irritability, and anxiety—side
effects that occur in 20 to 30 percent of patients who receive interferon treatment—may be especially diffi
cult to manage in patients with a history of alcoholism, perhaps putting them at greater risk for relapsing to
drinking (9). Thus, for treatment to be most successful, clinicians recommend that alcoholic patients
abstain from drinking alcohol at least 6 months prior to beginning interferon therapy. Light-to-moderate
drinkers can begin treatment immediately and do not need a period of abstinence before starting therapy.
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of thiamine per day (either by injection if the patients
are hospitalized or by mouth). Alcoholics also should
receive supplements of vitamins B2 (riboflavin) and
B6 (pyridoxine) in dosages found in standard multivit
amins. Vitamin A, however, can be toxic when com
bined with alcohol and should be given only to those
alcoholics who have a well-documented deficiency and
who can stop or significantly reduce their drinking (15).
In addition to dietary supplements, alcoholics with
moderate malnutrition might benefit from treatment
with anabolic steroids (16). These compounds, which

are derived from the male hormone testosterone, can
be used in the short term to promote overall body
“buildup” and, therefore, may help the alcoholic better
recover from malnutrition.
Emerging Therapies—Studies using animals are help
ing researchers find other dietary supplements that may
help in the treatment of liver disease. For example, eating
certain healthy fats (called medium-chain triglycerides,
or MCTs) may help to reduce the buildup of harmful
3

fats in the liver (17,18). MCTs generally are available
only in health food stores as a dietary supplement.

survival: 12 PTX patients died (24.5 percent), com
pared with 24 placebo patients (46 percent).

Oxidative stress plays a major role in the development
of alcoholic liver disease. Oxidative stress occurs when
harmful oxygen molecules, or free radicals, form in
the body. These molecules are highly charged and very
unstable. They cause cellular changes in their effort to
pair with the nearest available molecule, injuring cells
and modifying their function. Antioxidants can help
prevent this free radical damage.

Although corticosteroids are the most extensively studied
form of therapy for alcoholic hepatitis, their usefulness
may be only short-term. Mathurin and colleagues (22)
reported significantly improved survival at 28 days (85
percent vs. 65 percent) in severely ill alcoholic hepatitis
patients, but this survival advantage did not extend
much longer than a year. Most investigators agree that
if corticosteroids are used, they should be reserved for
patients with the most severe liver disease. In addition,
steroids have well-documented side effects, including
increasing the risk of infection, which already is sub
stantial in patients with alcoholic hepatitis (9).

An important antioxidant, glutathione, or GSH, can
not be used as a supplement because this substance
cannot directly enter the cells threatened by oxidative
stress. However, researchers are using a precursor com
pound, the molecule S-adenosylmethionine (SAMe),
which can enter the cells and then break down to form
the helpful antioxidant. When SAMe was given to
patients with alcoholic cirrhosis in a clinical trial, they

Transplantation
Liver transplantation currently is the only definitive
treatment for severe (end stage) liver failure. A total
of 41,734 liver transplants using organs from cadavers
were performed in the United States between 1992
and 2001 (23). Of these, 12.5 percent were performed
in patients with ALD, and 5.8 percent were performed
in patients with ALD and a concurrent infection with
the hepatitis C virus (HCV), making ALD the second
most frequent reason (after HCV infection alone) for
transplantation (24).

Treatment for Alcoholic Liver Disease
• Lifestyle modification (decreasing
alcohol use, stopping smoking,
losing weight).
• Appropriate nutritional, vitamin
supplementation.

ALD patients must undergo a thorough evaluation to
determine whether they are suitable candidates for
transplant. This screening addresses any coexisting
medical problems, such as heart damage, cancer, pan
creatitis, and osteoporosis, which might influence the
outcome of the transplant. It includes a psychological
evaluation to identify those patients who are most
likely to remain abstinent and comply with the strict
medical regimen that follows the procedure (24).

• Use of pentoxifylline or pred
nisone for alcoholic hepatitis.
• Complementary and alternative
medicine (e.g., SAMe) for cirrhosis.
• Transplantation in selected absti
nent patients with severe disease.

For transplantation to be successful in alcoholic
patients it is essential that they remain abstinent after
the surgery and comply with a demanding medical
regimen (e.g., consistently take the necessary antirejec
tion medications). Routinely conducting psychiatric
evaluations before patients are included on the list of
candidates for transplantation helps to identify those
who may not be able to meet these criteria (24).

were significantly less likely to die or require a liver
transplant within the next 2 years, compared with
patients who had received an inactive substance (that
is, a placebo) (19). Moreover, the study detected virtu
ally no harmful side effects of SAMe treatment. Thus,
this approach appears to hold promise for the treat
ment of patients with ALD (20).
Pharmacological Therapy—No FDA-approved thera
py exists for either alcoholic cirrhosis or alcoholic hep
atitis. However, several drugs have been used “off label,”
including pentoxifylline (PTX) and corticosteroids.
PTX was shown to be effective in patients with severe
alcoholic hepatitis. Akriviadis and colleagues (21) treat
ed 49 patients with PTX and 52 patients with placebo
(vitamin B12) for 4 weeks and found that PTX improved

Because of the shortage of donated organs, transplanta
tion to patients with alcoholic liver disease remains con
troversial, mainly out of concern that the transplanted
liver could be “wasted” if a patient relapses to drinking
and damages the new liver as well. Yet the relapse rates
in patients following transplant are lower than in patients
undergoing alcoholism treatment, and serious relapses
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that adversely affect the transplanted liver or the patient
are uncommon. In contrast, patients who receive a
transplant because of an infection with hepatitis B or C
viruses typically experience disease recurrence and are
more likely to lose the transplanted liver because of
recurrence of these infections (24).

ments or complementary and alternative medicine,
such as SAMe for cirrhosis. Severe ALD is best treated
with transplantation in selected abstinent patients.

Another concern is that patients with ALD will not be
able to comply with the antirejection medication regi
men, but this has not been supported by research.
Liver rejection rates are similar for patients transplant
ed for ALD and those transplanted for other types of
liver disease, indicating comparable rates of compli
ance with the antirejection medications. Finally, it was
believed that ALD patients would use more resources,
thereby incurring higher costs than non-ALD patients,
but again this assumption has not been corroborated
by research evidence (25).
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In contrast to these negative assumptions on the use of
liver transplants in ALD patients, many clinicians contend
that ALD is, in fact, an excellent reason for liver trans
plantation. The overall improvement in patients with
ALD after transplant, including higher productivity and
better quality of life, supports considering these patients
for liver transplants. Moreover, the long-term costs of
transplantation and subsequent management of the alco
holic patient may well be lower than the costs of manag
ing alcoholism and ALD without transplantation (26).

Summary
The liver is one of the largest organs in the body. It per
forms many of the vital functions necessary for main
taining good health. The liver is remarkably resilient in
responding to disease and infection and, in fact, under
certain circumstances, can even generate whole new sec
tions of itself to replace those that are diseased.
Alcohol is a toxin that is especially harmful to the
liver, and alcoholic liver disease—particularly cirrhosis—is one of the leading causes of alcohol-related
death. Not everyone who drinks heavily will develop
ALD. Other factors besides alcohol also influence
development of the disease, including demographic,
biological, and environmental factors. Nevertheless,
stopping drinking can help to alleviate or even reverse
ALD, especially in the early stages of disease.
Treatment for ALD includes making lifestyle changes,
such as stopping or decreasing alcohol use, stopping
smoking, and maintaining a healthy weight. Health care
providers may prescribe medications, such as pentoxi
fylline or prednisone, in cases of alcoholic hepatitis.
And patients may want to seek nutritional supple

disease that affect outcome of orthotopic liver transplantation. Liver
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5

Resources
▲

Source material for this Alcohol Alert originally
appeared in the journal Alcohol Research & Health,
“Alcoholic Liver Disease: Part I, An Overview”
and “Alcoholic Liver Disease: Part II, Mechanisms
of Injury” (Vol. 27, Nos. 3 and 4, 2003).
Alcohol Research & Health is the quarterly,
peer–reviewed journal published by the National
Institute on Alcohol Abuse and Alcoholism. Each
issue provides in-depth focus on a topic in the
field of alcohol research.
Back issues of Alcohol Research & Health and
additional resources can be downloaded from NIAAA’s
Web site, www.niaaa.nih.gov. Subscriptions are available
from the Superintendent of Documents for $25.Write to
New Orders, Superintendent of Documents, P.O. Box
371954, Pittsburgh, PA 15250–7954; or fax 202/512–2250.
Full text of this publication is available on NIAAA’s World Wide Web site at http://www.niaaa.nih.gov.
All material contained in the Alcohol Alert is in the public domain and may be used or reproduced
without permission from NIAAA. Citation of the source is appreciated.
Copies of the Alcohol Alert are available free of charge from the National Institute on Alcohol Abuse and Alcoholism
Publications Distribution Center, P.O. Box 10686, Rockville, MD 20849–0686.
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