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Abstract

Alcohol is a hepatotoxin that is commonly consumed
worldwide and is associated with a spectrum of liver
injury including simple steatosis or fatty liver, alcoholic
hepatitis, fibrosis, and cirrhosis. Alcoholic liver disease
(ALD) is a general term used to refer to this spectrum
of alcohol-related liver injuries. Excessive or harmful
alcohol use is ranked as one of the top five risk factors
for death and disability globally and results in 2.5 mil-
lion deaths and 69.4 million annual disability adjusted
life years. All patients who present with clinical features
of hepatitis or chronic liver disease or who have el-
evated serum elevated transaminase levels should be
screened for an alcohol use disorder. The diagnosis of
ALD can generally be made based on history, clinical
and laboratory findings. However, the diagnosis of ALD
can be clinically challenging as there is no single diag-
nostic test that confirms the diagnosis and patients may
not be forthcoming about their degree of alcohol con-
sumption. In addition, clinical findings may be absent or
minimal in early ALD characterized by hepatic steatosis.
Typical laboratory findings in ALD include transaminase
levels with aspartate aminotransferase greater than al-
anine aminotransferase as well as increased mean cor-
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puscular volume, gamma-glutamyltranspeptidase, and
IgA to IgG ratio. In unclear cases, the diagnosis can be
supported by imaging and liver biopsy. The histological
features of ALD can ultimately define the diagnosis ac-
cording to the typical presence and distribution of he-
patic steatosis, inflammation, and Mallory-Denk bodies.
Because of the potential reversible nature of ALD with
sobriety, regular screening of the general population
and early diagnosis are essential.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: The diagnosis of alcoholic liver disease (ALD)
can be challenging and in most cases, the diagnosis will
be established by thorough history, clinical and labora-
tory findings. However, in uncertain situations, it can be
supported by imaging and liver biopsy results. Histolog-
ical features of ALD can ultimately define the diagnosis
according to the typical presence and distribution of
hepatic steatosis, inflammation, and Mallory-Denk bod-
ies. Clinical and laboratory parameters can help with
establishing the prognosis of ALD in more advanced
and severe cases and with determining the therapeutic
approach.

Torruellas C, French SW, Medici V. Diagnosis of alcoholic liver
disease. World J Gastroenterol 2014; 20(33): 11684-11699 Avail-
able from: URL: http://www.wjgnet.com/1007-9327/full/v20/
i33/11684.htm DOI: http://dx.doi.org/10.3748/wjg.v20.i33.11684

INTRODUCTION

Alcohol is a hepatotoxin that is commonly consumed
worldwide and is associated with a spectrum of liver
injury including simple steatosis or fatty liver, alcoholic
hepatitis, fibrosis, and cirrhosis. Alcoholic liver disease
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(ALD) is a general term used to refer to this spectrum of
alcohol-related liver injuries“’z].

Excessive alcohol consumption is a risk factor for a
multitude of adverse health consequences and is indeed
one of the leading causes of preventable morbidity and
mortality wotldwide” with a significant burden attrib-
utable to ALD™. Excessive or harmful alcohol use is
ranked as one of the top five risk factors for death and
disability globallym and results in 2.5 million deaths and
69.4 million annual disability adjusted life years”. In the
United States, almost 9% of adults meet criteria for an
alcohol-use disorder™ with alcohol use disorders ranking
in the top 20 leading diseases contributing to disability
adjusted life years” and resulting in approximately $223.5
billion of societal costs annually""”.

There is a strong correlation between the prevalence
of ALD, specifically cirrhosis, and a country’s annual per
capita alcohol consumption. Levels of alcohol consump-
tion vary geographically with Eastern European countries
having the highest annual per capita consumption (15.7
L per person), while North Africa and the Middle East
have the lowest annual per capita consumption (1.0 L per
person)“”. In the United States, the estimated annual per
capita consumption of alcohol is 8.4 L per person“z].

Rates of ALD are highest in countries with the highest
rates of alcohol consumption including Eastern Europe,
Southern Europe and the United Kingdom. In 2010, ALD
resulted in 493300 deaths wotldwide and 14.5 million dis-
ability adjusted life years with alcoholic cirrhosis compris-
ing 47.9% of all liver cirrhosis deaths"". In the United
States, 31522 adults died from liver cirrhosis in 2009, with
48.2% of these deaths attributable to alcohol.

While alcohol is a well established hepatotoxin with
higher levels of consumption associated with increased
risk of development of ALD, no absolute threshold of
alcohol consumption is necessary for the development of
liver injury, and no direct linear correlation between level
of alcohol consumption and severity of ALD has been
established.

Approximately 60%-90% of individuals who drink
more than 60 g of alcohol per day have been shown to
have hepatic steatosis' "', However, less than half of in-
dividuals with alcoholic steatosis, who continue to drink
alcohol, will progress to fibrosis and only 10%-20% will
eventually progress to cirrhosis"*'". Nonetheless, once
steatohepatitis has developed, the risk of development of
cirrhosis is increased compared with simple steatosis'".
In addition, individuals who have demonstrated steato-
hepatitis who continue to drink alcohol or who develop
symptomatic alcoholic hepatitis have higher rates of
progression to cirrhosis compared with those who subse-
quently abstain from alcohol consumption or who have
never had an episode of symptomatic alcoholic hepatitis.
Alcoholic cirrhotics who abstain from alcohol consump-
tion for at least 1.5 years have improved survival rates
compared to those that continue to drink!"”.,

The underlying mechanisms which make some in-
dividuals more susceptible to severe forms of ALD are
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not entirely well understood and are likely multifacto-
rial. Several risk factors have been identified that appear
to be correlated with development and progression of
ALD including amount and pattern of alcohol con-
sumption, gender, ethnicity, age, obesity, co-existing
chronic viral hepatitis, iron overload, smoking, and host

genetic factors™?7,

GENERAL DIAGNOSTIC APPROACH TO
ALD

The diagnosis of ALD can generally be made based on
clinical and laboratory features alone in patients with a

history of significant alcohol consumption after other
etiologies for chronic liver disease have been ruled out.
However, the diagnosis of ALD can be clinically chal-
lenging as there is no single laboratory or imaging study
that can confirm the diagnosis. Furthermore, patients
may be completely asymptomatic, have no clinical signs
of eatly ALD or eatly cirrhosis and may have normal
liver enzymes. In addition, patients may have co-existing
risk factors for non-alcoholic fatty liver disease such as
obesity and diabetes and some may not be entirely forth-
coming as to their degree of alcohol consumption.

In general, ALD should be suspected in patients with
a significant history of alcohol use who present with ab-
normal serum transaminases, particularly if the level of
aspartate aminotransferase (AST) is greater than that of
alanine aminotransferase (ALT), hepatomegaly, clinical
signs of chronic liver disease, radiographic evidence of
hepatic steatosis or fibrosis/cirrhosis, or who have had a
liver biopsy showing macrovesicular steatosis or cirrhosis.

Patients with ALD may or may not have elevated se-
rum aminotransferase levels. The absolute level of liver
enzyme elevation does not correlate well with the severity
of ALD, however, the pattern of elevation in transami-
nases is helpful in making a diagnosis of liver injury due
to alcohol as AST is typically two to three times greater
than ALT in alcoholic liver injurym]. They will also typi-
cally have an elevated serum gamma-glutamyltranspepti-
dase (GGT)*”. However, it is important to rule out other
ctiologies for the patient’s liver disease before making a
definitive diagnosis of ALD, including chronic viral hepa-
titis, autoimmune hepatitis, hemochromatosis and drug
related hepatotoxicity. In some cases, when the diagnosis
is unclear, a liver biopsy may be warranted.

SCREENING FOR ALCOHOL USE
DISORDERS

To review, one standard alcoholic drink is considered

any alcoholic beverage that contains 14 g of alcohol. Ex-
amples of a standard drink include 12 ounces of regular
beer, 8-9 ounces of malt liquor, 5 ounces of wine and
1.5 ounces of distilled spirits. Men who consume more
than 4 standard drinks in any single day (or more than 14
drinks per week) and women who consume more than 3
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[36-40]

Table 1 Typical clinical features of alcoholic liver disease

Spectrum of ALD Clinical presentation

Alcoholic fatty liver Asymptomatic
Alcoholic hepatitis Jaundice
Anorexia
Fever

+/- RUQ/ epigastric pain
+/- Abdominal distention due to ascites
+/- Proximal muscle weakness
+/- Confusion due to HE
Asymptomatic
Anorexia
Weight loss
Weakness
Fatigue
Muscle cramps
Amenorrhea or irregular menses
Impotence, infertility, loss of sexual drive
Jaundice
Pruritus
GI bleeding
Weight gain
Abdominal distention due to ascites
Lower extremity edema
Easy bruising
Sleep disturbances
Confusion

Compensated cirrhosis

Decompensated cirrhosis

ALD: Alcoholic liver disease; GI: Gastrointestinal; RUQ: Right upper
quadrant; HE: Hepatic encephalopathy.

in any single day (or more than 7 drinks per week) are at
increased risk for alcohol-related problemsp(]]

Wortldwide, approximately 20%-30% of patients who
present in primary care settings engage in hazardous or
harmful drinkingm. Hazardous drinking is defined as a
pattern of drinking that increases the risk of physical or
psychological problemsm] and harmful drinking is defined
as a pattern of drinking that results in such problemsm].
Persistent drinking despite adverse health or psychologi-
cal consequences constitutes an alcohol-use disorder
which includes a spectrum of disease ranging from alco-
hol abuse to alcohol dependencem}. At the severe end of
the spectrum, individuals who are alcohol dependent suf-
fer from a brain disorder characterized by loss of control
over their drinking, alcohol craving, frequent drinking,
continued drinking despite negative consequences, tolet-
ance, withdrawal and disabﬂitypsj. It is recommended that
health care providers screen for and counsel risk drinkers
as part of routine medical and preventive care™,

All patients who present with clinical features of
hepatitis or chronic liver disease (Table 1) or who have
elevated serum transaminase levels should be screened
for an alcohol use disorder. Denial of alcohol abuse and
underreporting of alcohol intake are common among
alcoholics™! and thus, clinicians should have a low
threshold to screen their patients for alcohol abuse. In
the United States, routine alcoholism screening is widely
recommended and is now re-imbursed on an annual basis
by Medicare™. The US Preventive Services Task Force

(USPSTF) recommends routine screening of all adult
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primary cate patients followed by a brief counseling in-
tervention of persons who engage in risky or hazardous
drinking (grade B recommendation: high certainty that
the net benefits is moderate or there is moderate certainty
that the net benefit is moderate to substantial)"*’ and the
National Institute on Alcohol Abuse and Alcoholism rec-
ommends annual screening of all adults with the use of a
validated self-reporting tool ™,

Several validated screening tools that can easily be
administered during a clinical visit are available to iden-
tify patients at risk for alcohol abuse. The USPSTF pre-
fers the use of alcohol use disorders identification test
(AUDIT), AUDIT-consumption (AUDIT-C) and single
question screening in the primary care setting. Of the
available screening instruments, the AUDIT is the most
widely studied for detecting alcohol use disorders in the
primary care settingw. The AUDIT comprises ten ques-
tions with a specific scoring system (Table 2) and requires
approximately 2 to 5 min to administer. An optimal score
for detecting unhealthy alcohol use in men is 5 for men
(sensitivity 77%, specificity 76%) and 3 for women (sen-
sitivity 86%, specificity 74%). A score of 6 or more for
men (sensitivity 84%, specificity 76%) and 4 or more for
women (sensitivity 88%, specificity 76%) is highly sug-
gestive of alcohol dependencem.

The AUDIT-C questionnaire, an abbreviated version of
the AUDIT performs as well as the full 10 item AUDIT,
and significantly better than self-reported risky drinking or
the CAGE questionnajre[48]. The CAGE questionnaire, the
name of which is an acronym of its four questions, is con-
sidered positive if a patient answers yes to two ot mote of
the following questions: (1) Have you ever felt you needed
to cut down on your drinking? (2) Have people annoyed
you by criticizing your drinking? (3) Have you ever felt
guilty about drinking? or (4) Have you ever felt you needed
a drink first thing in the morning (eye-opener) to steady
your netves of to get rid of a hangover'"’?

The AUDIT-C is comprised of three questions with
a specific scoring system (Table 3) ranging from 0 to 12
and takes approximately 1 to 2 min to complete. A posi-
tive screening result is a score of 3 or more for women
and 4 or more for men. A score of 7 to 10 has been as-
sociated with increased risk of alcohol dependence®™.
The AUDIT-C screening tool has been shown to be 73%
sensitive and 91% specific for an alcohol-use disorder and
85% sensitive, 89% specific for alcohol dependence””.
The AUDIT-C score also serves as an excellent marker of
alcohol misuse severity[m. A positive result should prompt
a more in-depth assessment of the patient’s alcohol use
pattern and formal evaluation for an alcohol-use disorder.

A second validated brief screening tool available with
adequate sensitivity and specificity involves a single ques-
tion asked of patients: “How many times in the past year
have you had five (four for women) or more drinks in a
day?” If a patient responds to this as one or more times,
this is a positive screening result. This question has been
demonstrated to be 82% sensitive and 79% specific for
unhealthy use of alcohol™.
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Table 2 Alcohol use disorders identification test'**!

1 How often do you have on a drink containing alcohol?
(0) Never (skip to questions 9-10)
(1) Monthly or less
(2) 2 to 4 times a month
(3) 2 to 3 times a week
(4) 4 or more times a week
2 How many drinks containing alcohol do you have on a typical day
when you are drinking?
0)1or2
(1)3or4
(2)50r6
(3)7,8 0r9
(4) 10 or more
3 How often do you have six or more drinks on one occasion?
(0) Never
(1) Less than monthly
(2) Monthly
(3) Weekly
(4) Daily or almost daily
4 How often during the last year have you found that you were not able

to stop drinking once you had started?
0) Never
1) Less than monthly
2) Monthly
3) Weekly
(4) Daily or almost daily
5 How often during the last year have you failed to do what was
normally expected from you because of drinking?
(0) Never
(1) Less than monthly
(2) Monthly
(3) Weekly
(4) Daily or almost daily
6 How often during the last year have you needed a first drink in the

(
(
(
(

morning to get yourself going after a heavy drinking session?

(0) Never

(1) Less than monthly

(2) Monthly

(3) Weekly

(4) Daily or almost daily
7 How often during the last year have you had a feeling of guilt or
remorse after drinking?

(0) Never

(1) Less than monthly

(2) Monthly

(3) Weekly

(4) Daily or almost daily
8 How often during the last year have you been unable to remember
what happened the night before because you had been drinking?

(0) Never

(1) Less than monthly

(2) Monthly

(3) Weekly

(4) Daily or almost daily
9 Have you or someone else been injured as a result of your drinking?

(0) No

(2) Yes, but not in the last year

(4) Yes, during the last year
10 Has a relative or friend or a doctor or another health worker been
concerned about your drinking or suggested you cut down?

(0) No

(2) Yes, but not in the last year

(4) Yes, during the last year

Skip to questions 9 and 10 if total score for questions 2 and 3 = 0.

The last brief screening tool available is a set of three
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questions that evaluates the typical quantity of drinks
consumed on one occasion, frequency of drinking per
week and maximum number of alcoholic beverages con-
sumed on any given occasion in the past month (Table
3). A positive screen result is greater than 14 drinks con-
sumed per week or more than 4 drinks consumed on one
occasion for men and greater than 7 drinks consumed
per week or more than three drinks consumed on one oc-
casion for women or persons older than age 65. This tool
has been shown to be 83% sensitive and 84% specific for
alcohol abuse or dependence in the past year'™,

Validated self-report questionnaires have been shown
to have both greater sensitivity and specificity for detect-
ing alcohol abuse than blood tests for biochemical mark-
ers™. No single reliable diagnostic biomarker has been
identified which has adequate sensitivity and specificity to
be useful for general screening of alcohol consumption

56,57
or abuseP™”"

. Nevertheless, biochemical markers may
play a role in alcohol abuse screening when the clinician
suspects heavy drinking in a patient who denies it (see

laboratory studies section).

PHYSICAL EXAMINATION

A detailed physical examination should be performed to
evaluate the patient for evidence of chronic liver disease
(Table 4). The physical examination findings in patients
with ALD will vary depending on the severity of disease
and range from a completely normal examination to phys-
ical signs of cirrhosis with severe decompensation (Table
4). Physical findings may be normal and non-diagnostic
particularly in patients with mild ALD, steatosis or early
cirrhosis. Patients with cirrhosis and portal hypertension
may exhibit stigmata of chronic liver disease and if con-
comitant hepatic decompensation exists, may also exhibit
ascites, peripheral edema, asterixis and/or mental confu-
sion. Patients with alcoholic hepatitis will have scleral
icterus and jaundice as well as tender hepatomegaly with
or without ascites and if their hepatitis is severe will have
asterixis and exhibit mental confusion on examination. In
addition, patients with ALD typically have co-morbidities
due to the concomitant toxic effects of alcohol on other
organ systems and may have signs of peripheral neuropa-

thy, muscle wasting and heart failure!™”’,

LABORATORY STUDIES

While no single laboratory test will confirm the diagnosis
of ALD, common laboratory abnormalities in alcoholics
have been identified and certain biomarkers are highly
suggestive or indicative of ALD. Additional laboratory
testing can aid in the identification of hepatic inflamma-
tion, portal hypertension, assess hepatic synthetic func-
tion and potentially aid in identifying chronic alcohol
abuse.

As part of initial testing, all patients being evaluated
for ALD should have a complete blood count, hepatic
panel (transaminases, bilirubin, alkaline phosphatase, al-
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Table 3 Brief screening tests for alcohol use disorders™***!

Test Questions Scoring Positive result
AUDIT-C Q1: How often did you have a drink containing alcohol in the past year? For women = 3 points; for men =
4 points
Never 0 points
Monthly or less 1 point
Two to four times a month 2 points
Two to three times per week 3 points
Four or more times a week 4 points
Q2: How many drinks did you have on a typical day when you were
drinking in the past year?
One or two 0 points
Three or four 1 point
Five or six 2 points
Seven to nine 3 points
Ten or more 4 points
Q3: How often did you have six or more drinks on one occasion in the past
year?
Never 0 points
Less than monthly 1 point
Monthly 2 points
Weekly 3 points
Daily or almost daily 4 points
Single question How many times in the past year have you had five (four for women) or ~ One point per =1 time
screening test from more drinks in a day? time

NIAAA
Three question
screening test from
NIAA

during the past month

Q1: On average, how many days per week do you drink alcohol?
Q2: On a typical day when you drink, how many drinks do you have?
Q3: What is the maximum number of drinks you had on any given occasion

For men, > 14 drinks per week
or > 4 drinks per occasion; for
women or person older than 65
years, > 7 drinks per week or >3
drinks per occasion

AUDIT-C: Alcohol use disorders identification test-consumption; NIAAA: National Institute on Alcohol Abuse and Alcoholism.

bumin), gamma-glutamyl transferase, and an international
normalized ratio (INR) checked.

If a patient has evidence of hepatocellular injury as
indicated by elevated serum transaminase levels, he or she
should be screened for chronic viral hepatitis with mea-
surements of hepatitis B surface antigen, hepatitis B core
IgG and hepatitis C antibody; autoimmune hepatitis with
anti-nuclear antibody, anti-smooth muscle antibody and
IgG4 or gamma-globulin levels; hemochromatosis with
serum ferritin, serum iron and transferrin with percent
iron saturation; alpha one anti-trypsin deficiency with
alpha one anti-trypsin level; and serum ceruloplasmin
levels and 24 urinary copper for Wilson’s disease.

Common hematological findings in patients with
ALD include thrombocytopenia, macrocytic anemia,
lymphopenia, elevated erythrocyte sedimentation rate and
an elevated INR™"", Macrocytosis suggests chronic dis-
ease and may be secondary to toxicity of alcohol on bone
marrow, folate or vitamin B12 deficiency, or increased
lipid deposition in erythrocyte membranes. Thrombocy-
topenia is present in about a third of alcoholics admitted
to hospitals and with abstinence will tend to normalize
within 1-3 wk™, High density lipoprotein cholesterol,
serum ferritin, and urate levels also increase as a conse-
quence of alcohol consumptionmm]. In addition to an
elevated INR, patients with poor hepatic synthetic func-
tion will also have low serum albumin levels. Interestingly,
patients who engage in chronic alcohol consumption but
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who do not have underlying ALLD may have an elevated
serum albumin level possibly secondary to effects of ac-
etaldehyde”".

Patients with ALD frequently demonstrate evidence
of iron overload as reflected by elevated serum iron indi-
ces (ferritin and transferrin saturation) and hepatic iron
concentration™, Nearly 30% of patients with ALD
have increased hepatic iron stores”” and serum transfer-
rin saturation may approach or even exceed 60% in some
cases™. The etiology of iron accumulation in alcoholics
is unknown but may be due to alcohol suppression of
liver transferrin synthesis or deregulation of hepcidin
synthesis in the liver”®". Regardless of the etiology, iron
overload in ALD may be difficult to differentiate from
hereditary hemochromatosis, and in fact, prior to the
widespread availability of HH genetic testing, often led
to misdiagnosis. In cases of significantly elevated ferritin
or transferrin levels, additional testing, including a DNA
analysis for HFE gene mutations, is warranted to rule out
hereditary hemochromatosis.

The biochemical markers for chronic alcohol con-
sumption that have been most commonly studied are
serum GGT, AST, ALT, mean corpuscular volume
(MCV) and carbohydrate-deficient transferrin (CDT)**™,
An AST to ALT ratio over 2 is highly suggestive of
ALD™™. Most patients with non-ALD have AST to
ALT ratios below one. Specific IgA antibodies directed
towards acetaldehyde-derived protein modifications are
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[58-67]

Table 4 Physical findings in alcoholic liver disease

Spectrum of ALD Physical examination findings

Normal examination
+/- Hepatomegaly
Jaundice
Tender hepatomegaly
+/- Ascites
+/- Hepatic bruit
Proximal muscle wasting
Decreased grip strength
+/- Hepatic encephalopathy

Fatty liver

Alcoholic hepatitis

(confusion, asterixis, hippus)
Spider angiomata (face, trunk, upper extremities)
Parotid gland enlargement
+/- Fetor hepaticus
Gynecomastia
+/- Hepatomegaly
Firm liver edge with nodular contour
+/- Splenomegaly
Caput medusa (abdominal wall collaterals)
Cruveilhier-Baumgarten murmur
Testicular atrophy
Palmar erythema
Digital clubbing
Muehrcke nails (paired horizontal white bands)
Terry nails (large white proximal nail bed)
Hypertrophic osteoarthropathy
Dupuytren’s contracture
Cirrhotic physical finding plus:
Jaundice
Ascites
Peripheral edema
Hepatic encephalopathy

Cirrhosis

Decompensated
cirrhosis

(confusion, asterixis, hippus)

ALD: Alcoholic liver disease.

frequently seen alcoholics and thus IgA levels are in-
creased in chronic ALD. An increased ratio of IgA to
IgG is highly suggestive of ALDP™,

Chronic alcohol consumption is known to induce a
rise in serum GGT and is a widely used index for exces-
sive alcohol use””". However, elevated GGT alone has
both low sensitivity and specificity for alcohol abuse”™"”.
GGT is not specific to alcoholism and is increased in
many conditions such as obesity, advanced age, moderate
alcohol consumption, all forms of liver disease including
fatty liver and in particular intra and extrahepatic biliary
obstruction, hepatocellular carcinoma and phenytoin
use”™. The sensitivity of GGT as a marker for alcohol
consumption in young adults has been showed to be
particularly poor even in cases of documented alcohol
dependence"™.

Transferrins which have a low degree of bond with
carbohydrates are collectively called CDT and are in-
creased in the serum of alcoholics”™. However, the
mechanism in which the presence of ethanol 7n vivo
causes this alteration in transferrin is largely unknown.
CDT is a more sensitive marker of chronic alcohol con-
sumption in men than women who may express higher
levels of CDT under natural conditions and produce less
CDT in response to heavy drinking""*'""!. Tn addition,
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some studies have shown elevated CDT levels in cirrhotic
patients regardless of their alcohol consurnption“oz] while
other studies have shown normal CDT levels in patients
with chronic liver disease who abstain from alcohol"”.

No single biomarker has both adequate sensitiv-
ity and specificity for detecting chronic alcohol abuse.
However, when certain biomarkers are combined, they
may provide improved diagnostic yield"". For example,
while CDT has the highest specificity for harmful or
heavy alcohol consumption, combining this biomarker
with GGT and/or MCV, improves sensitivity signifi-
cantly (Table 5). In addition, combining CDT testing
with screening questionnaires, particularly for patients in
which alcohol abuse is strongly suspected but who have
a negative screening questionnaire result, has also been
shown to be cost effective ™.

Ethyl glucuronide (EtG), ethyl sulfate (EtS) and phos-
phatidylethanol (PEth) have been used with increasing
frequency in the past decade to monitor abstinence from
alcohol in outpatient and treatment settings[loo’“m. Ina
study on forty patients, PEth was compared with CDT
as a biomarker for active alcohol consumption and was
found to be positive twice as often as CDT in patients
who relapsed from abstinence while in a voluntary outpa-
tient treatment programm”. However, considerable intet-
individual vatiability in PEth levels have been observed
in clinical studies which may create problems with the
interpretation of results and may limit the usefulness of
PEth to identification of relapse from abstinence!>"",
The utility of urinary EtG and EtS, similar to measure-
ment of blood alcohol level, is limited to detecting recent
intake of even small amounts of alcohol.

Patients with alcoholic hepatitis will typically have
moderately elevated aminotransferases (less than 500 TU/
mlL), an AST:ALT ratio of two or greater and elevated
serum bilirubin (greater than 5 mg/dL)""™*'". Patients
with severe alcoholic hepatitis may also have a leukocy-
tosis and elevated C-reactive protein indicative of acute
liver injury or concomitant infection''"

While there are no ideal non-invasive biomarkers cur-
rently available to differentiate between simple steatosis
and alcoholic steatohepatitis, newly discovered biomark-
ers for non-alcoholic steatohepatitis (NASH) may be
potentially applied to ALD in the future. For example,
serum cytokeratin-18, a marker of hepatocyte apoptosis,
is a promising and accurate non-invasive test for the diag-
nosis of NASH [area under the receiver operating curve
(AUROCQ): 0.83-0.91]"""""* particularly when used in
combination with fibroblast growth factor-21""". Howev-
er, additional research of the utility and accuracy of these
biomarkers for use in the setting of alcoholic steatohepa-
titis (ASH) is necessary.

IMAGING

Current widely available imaging modalities for the liver
include ultrasonography (US), computed tomography
scan (CT) and magnetic resonance imaging (MRI). While
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Table 5 Sensitivity and specificity of biomarkers in detecting harmful or heavy alcohol consumption

[105-107]

Biomarker AST ALT MCvV CDT CDT + GGT CDT + GGT + MCV
Sensitivity 47%-68% 32%-50% 45%-48% 63%-84% 83%-90% 88%
Specificity 80%-95% 87%-92% 52%-94% 92%-98% 95%-98% 95%

AST: Aspartate aminotransferase; ALT: Alanine aminotransferase; MCV: Mean corpuscular volume; CDT: Carbohydrate-deficient transferring; GGT:

Gamma-glutamyltranspeptidase.

each of these imaging studies are useful for determin-
ing the presence of underlying liver disease, they cannot
confirm alcohol use as the etiology of a patient’s liver
disease. Nonetheless, imaging studies can be useful for
excluding other causes of abnormal liver tests in patients
who abuse alcohol such as infiltrative disease, obstruc-
tive biliary pathology and neoplastic diseases of the liv-
er'™. Tmaging can also aid in the diagnosis of cirrhosis
and can be used to screen for and identify hepatocellular
carcinoma.

US is a non-invasive technique that is routinely used
in the initial evaluation of liver. The appearance of fat in
the liver is highly vatiable on US, however, in general, a
fatty liver will have a hyperechoic texture and macroscop-
ic fat will appear as hyperechoic masses'*'. The sensitiv-
ity and specificity of a hyperechoic pattern on ultrasound
for hepatic steatosis in patients with a liver replaced by at
least thirty percent steatosis is 91% and 93% respectively.
In patients who have less than thirty percent hepatic ste-
atosis, the sensitivity is only approximately 64%""*.,

Hepatic steatosis is more easily detected by a non-
contrast CT scan which can be a particulatly useful tech-
nique to detect macroscopic fat in the liver'”. Measure-
ment of attenuation differences between the liver and
spleen is used to identify a fatty liver. A liver-to-spleen
attenuation ratio greater than 10 hounsfield units is highly
predictive of hepatic steatosis'*! and the liver attenua-
tion index has been shown to closely predict the degree
of hepatic steatosis in patients with living related liver
transplantation ™. MRI techniques in which water and
fat are imaged in and out of phase may be the most sen-
sitive and specific imaging modality for detecting hepatic
steatosis (95% sensitivity, 98% specificity)’. However,
in patients with hepatic iron overload, opposed phase
MRI imaging may not be able to detect the presence
of fat in the liver and MR spectroscopy may be a more
useful imaging modality in these patients. As with CT
imaging, MRI imaging can be prohibitively expensive as
an initial study and may not provide additional diagnos-
tic yield when compated to ultrasound in the setting of
macroscopic steatosis. A newer imaging modality is cur-
rently under investigation that is controlled attenuation
parameter used with transient elastography which shows
promising performance for detection and quantification
of steatosis but which is still not widely available!*"'",

On US, patients with fibrosis may have a coarsened
echo pattern to their liver and patients with cirrhosis may
have a nodular liver contour. The sensitivity of US for
significant fibrosis is about 57% and 71% for patients
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with established cirrhosis. Overall, specificity is approxi-
mately 88%!*”. CT findings in patients with cirrhosis may
include atrophy of the right lobe of the liver, hypertro-
phy of the caudate lobe, hypertrophy of the lateral seg-
ment of the left lobe, parenchymal nodularity, attenuation
of hepatic vasculature, splenomegaly, venous collaterals
and ascites"™. Tmaging features on ultrasound and MRI
that may be suggestive of alcoholic cirrhosis include an
enlarged caudate lobe, visualization of the right posterior
hepatic notch and smaller size regenerative nodules' "7,

Improved imaging modalities have been developed
over the past decade in order to detect and quantify he-
patic fibrosis and cirrhosis. These include transient elas-
tography (FibroScan), acoustic radiation force impulse
and magnetic resonance elastography. These imaging
techniques measure liver “stiffness” by utilizing a trans-
ducer to transmit and measure vibration (elastic shear
wave) as it propagates through the liver. The velocity of
this wave as it passes through the liver correlates ditectly
with tissue stiffness. These non-invasive radiologic stud-
ies may replace the more invasive liver biopsy in the
future for accurate staging of hepatic fibrosis>"*Y. To
our knowledge, however, the sensitivity and specificity of
these new imaging modalities for diagnosing fibrosis and
cirrhosis in patients with ALD have not yet been fully
evaluated.

ROLE OF LIVER BIOPSY

A liver biopsy is not necessary for the diagnosis of ALD
in most patients. Clinical findings in patients with chroni-
cally elevated characteristic liver enzymes together with a
history of significant alcohol use have been found to be
91% sensitive and 97% specific for the diagnosis of ALD
when compared to liver biopsy'””. However, a liver bi-
opsy may be useful for establishing the diagnosis in some
patients if the diagnosis of ALD is not clear according to
clinical presentation and laboratory studies and in patients
in whom the clinician suspects more than one type of
underlying liver disease. Approximately 20% of patients
with a history of chronic alcohol abuse have a secondary
or co-existing etiology for their liver disease! ™. A biopsy
can also be useful in establishing the stage and severity
of liver disease. A recent study of patients with acute
deterioration of alcoholic cirrhosis suggests that eatly
transjugular liver biopsy in these patients can also provide
important diagnostic and prognostic information for the
identification and treatment of a subset of patients with
superimposed alcoholic steatohepatitis which can be dif-
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Figure 1 Histology of alcoholic fatty liver. A: Macrovesicular steatosis in alcoholic fatty liver (HE stain, x 218); B: Ballooned hepatocyte (arrow) containing a Mallory Denk
body in alcoholic hepatitis (CAM5.2 stain for cytokeratins 8 and 18, x 218); C: Collagen surrounds nodules of hepatocytes in alcoholic cirrhosis (Serius red stain, x 872).

ficult to differentiate from decompensated cirrhosis on
the basis of clinical and laboratory evaluation alone.

Currently, liver biopsy is the gold standard for the
diagnosis and assessment of severity of hepatic steatosis,
staging of fibrosis and is the only modality available to
differentiate between bland steatosis and steatohepatitis.
Liver biopsy can facilitate the differentiation between
simple steatosis and steatohepatitis based on distinct his-
tological features as described in the next section. This
differentiation is of clinical significance in that it provides
important prognostic information for the patient. Clini-
cal experience with large numbers of ALD patients has
demonstrated that it can be difficult to clinically predict
the stage of liver disease before the development of de-
compensated cirthosis"™.

Nevertheless, the liver biopsy does have limitations.
It is an invasive procedure to which patients may be ad-
verse, can cause complications, is prone to sampling error
and a firm etiology for underlying liver disease may not
be achieved based on histologylmj. If no treatment of
ALD is being considered other than alcohol abstinence
and adequate nutrition, then a histologic diagnosis is usu-
ally not warranted. Furthermore, the role of liver biopsy
in making the diagnosis of alcoholic hepatitis is contro-
versial as it carries significant risk of bleeding in the set-
ting of coagulopathy and thrombocytopenia when using
a standard percutaneous approach.

HISTOLOGY OF ALD

The histologic features of ALD on liver biopsy vary
based on the extent and stage of hepatic injury. Steatosis
is the most common and eatliest manifestation of ALD.
Steatosis in ALD is typically macrovesicular in nature
(Figure 1A) in which large lipid droplets occupy neatly the
entire cytoplasm of hepatocytes and displace the nucleus
and other organelles peripherally"*’. The pattern for mac-
rovesicular steatosis in ALD is typically centrilobular but
it can progress to include the entire lobule in severe cases.
Other early changes seen in ALD include proliferation of
smooth endoplasmic reticulum, distortion of mitochon-
dria*" and, if severe, can be associated with glant mito-
chondria™. Giant mitochondria have been associated
with all types of ALD from fatty liver to cirrhosis, and
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although they are not specific to ALD, the presence of
glant mitochondria favors alcohol-related disease and is a
good indicator of recent heaving drinking“43’144].

Steatosis may progress to steatohepatitis (ASH). ASH
is characterized by liver cell damage, inflammation, and
fibrosis. The typical histologic characteristics of ASH
include centrilobular accentuated steatosis, hepatocyte
ballooning eventually associated with Mallory-Denk bod-
ies (MDB) (Figure 1B), a mixed inflammatory reaction of
neutrophilic, lymphocytic and mononuclear cells, hepato-
cyte necrosis and perivenular fibrosis which can progress
to spider-like pericellular fibrosis'"**'*!. MDB are cyto-
plasmic accumulations of hepatocytic keratin intermedi-
ate filaments and are characteristic features of ASH and
NASH""" In general, however, MDB are less promi-
nent and more difficult to identify without immunohisto-
chemistry in the non-alcoholic variant'*, MDB can also
be found in patients with amiodarone toxicity, primary
biliary cirrhosis, chronic cholestasis syndromes, idiopathic
copper toxicosis, Wilson’s disease, Indian childhood cit-
rhosis, alpha-1 antitrypsin deficiency, and hepatocellular
carcinoma™" ",

Steatosis and ASH are present in approximately one
third of patients with alcoholic cirrhosis and their pres-
ence usually indicates persistent alcohol abuse. Histologi-
cally, a cirrhotic liver will have fibrous septaec made of
collagen surrounding hepatocytes resulting in pseudol-
obule formation (Figure 1C) which produces a nodular
appearance to the liver and which may progress from
micronodular to macronodular cirrhosis over time'” ">,
Bile duct proliferation may also be prominent in the cir-
rhotic stage of ALD"™,

ASSESSMENT OF PROGNOSIS

Several demographic, clinical, laboratory and histologic
findings can provide prognostic information for patients
diagnosed with ALD. While not all patients that drink
heavily will develop ALD, continued alcohol use often
leads to progressive liver disease once clinical and his-
tological evidence for ALD has developed““’mj. Other
patient factors that are associated with increased risk of
progression to cirrhosis included female sex, tobacco
use, binge drinking, obesity and concomitant chronic

September 7, 2014 | Volume 20 | Issue 33 |



Torruellas C et a/. Diagnosis of alcoholic liver disease

viral hepatitis[z‘%’ls&mz]. Demographic and clinical factors

associated with increased mortality in patients with ALD
include persistent alcohol use, increasing age, tobacco
use, cirrhosis with a higher Child-Pugh score (based on
bilirubin, albumin, INR, grade of encephalopathy and as-
cites), degree of malnutrition, severe deficiency in 25-hy-
droxyvitamin D, development of cirrhotic complications,
and concomitant chronic viral hepatitis infection" .

Overall, patients with alcoholic cirrhosis have a poor
five year prognosis. However, alcoholic patients who de-
velop complications from their cirrhosis do significantly
worse than those with well compensated alcoholic cir-
thosis. In a recent study, patients with well compensated
alcoholic cirrhosis had an estimated 5-year mortality rate
of approximately 58%. The presence of ascites only
increased mortality by 1%, however, patients who devel-
oped both ascites and variceal bleeding had a significantly
increased 5-year mortality of 80%. Patients who devel-
oped hepatic encephalopathy fared the worst with an esti-
mated 5-year mortality of 85%!"". Patients who develop
hepatorenal syndrome (HRS) and who do not receive a
liver transplantation, have a dismal prognosis. In a recent
study of cirrhotic patients with type 1 HRS, patients with
alcoholic cirrhosis had a median survival of only 8 ",

The degree of protein-calorie malnutrition (as mea-
sured by percent ideal body weight, tricep skin fold thick-
ness, mid-arm muscle circumference, creatinine height
index, albumin, transferrin, total lymphocyte count and
delayed cutaneous hypersensitivity) in patients with ALD
correlates closely with the development of serious com-
plications from liver disease (ascites, encephalopathy, and
hepatorenal syndrome), as well as overall mortality*[l66]. In
patients with AH, those with moderate protein malnutri-
tion had a significantly better 6-mo survival rate (75%)
than those with severe malnutrition (55%)"""
significantly better 1-year survival rate (57%) than those
with severe malnutrition (24%)"". In addition, cirrhotic
patients with poor nutrition have a 3-fold greater prob-
ability of developing hepatorenal syndrome'"",

There is limited evidence that laboratory studies can

as well as a

have predictive prognostic significance for ALD. How-
ever, in a recent study of ALD patients, a decreased
o-aminobutyrate/ cystathionine ratio predicted the pres-
ence of ALD on liver biopsy and cystathionine levels
correlated with the stage of fibrosis in ALD patients“m

The stage of liver disease is an important prognostic
factor for patients with ALD. In a VA study, 281 alco-
holic patients were followed prospectively over a 48 mo
period and their ALD was staged with liver biopsy. Sim-
ple steatosis, an early stage of ALD, was associated with
a 30% mortality at 4 years. Alcoholic hepatitis alone, the
next stage along the ALD spectrum, carried an estimated
40% 4-year mortality rate. Stable cirrhosis without alco-
holic hepatitis carried a 50% mortality rate, and, lastly, the
combination of cirrhosis and alcoholic hepatitis was the
most deadly and carried the highest mortality rate of ap-
proximately 65% at 4 years' ",

Several specific histological findings are important
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prognostic indices in ALD. For example, the presence of
MDB is an important marker of alcoholic related liver
injury in alcoholics. MDB have been found in 76% of
patients with alcoholic hepatitis and in 95% of patients
with concomitant alcoholic cirrhosis' ' and the presence
of MDB is associated independently with progression of
fibrosis"". Pericellular fibrosis, a progression of periven-
ular fibrosis' """, and the presence of ASH on biopsyms]
are also independent predictors of progtession to fibrosis
and development of cirrhosis in patients with ALD.

In a recent study of Danish men and women with
biopsy verified alcoholic steatosis or steatohepatitis,
patients with alcoholic fatty liver disease had markedly
increased 5 year risk of cirrhosis (6.9%) and mortality
(16.7%) compared with a matched reference cohort from
the general population (0.3% and 4.3% respectively). In
addition, the cirrhosis risk was more than twice as high
for patients with steatohepatitis than those with pure
steatosis and was higher for women than for men'”. In
another European study of patients with histologically
documented ASH, a liver biopsy with the presence of
marked intraparenchymal cholestasis was an indepen-
dent predictor of poor short term outcome in addition
to the patient’s age and Maddrey’s discriminant function

Several scoring systems have been developed and
validated to assess the severity and prognosis of patients
with alcoholic hepatitis. Maddrey’s discriminant function
(MDF), a calculation based on prothrombin time and
total bilirubin level (MDF = 4.6 X prothrombin time -
control prothrombin time + serum bilirubin), has been
used in clinical practice for over three decades to identify
patients with severe alcoholic hepatitis who might ben-
efit from corticosteroid therapy“gﬂ. Patients with a MDF
score of 32 or greater have been shown to have a high
short-term mortality with improved clinical outcomes
after receiving corticoidsteroids ™.

The model for end stage liver disease (MELD) score
(based on serum bilirubin, creatinine, and INR) was ini-
tially developed to predict survival in patients with cirtho-
sis and was later found to accurately predict short-term
survival in patients hospitalized for alcoholic hepatitis
with some evidence that it is a better prognostic model
for alcoholic hepatitis than the MDF score or Child-Pugh
(CP) score and classification"™, which is based on biliru-
bin, albumin, prothrombin time prolongation, degree of
ascites and degree of hepatic encephalopathy. The sensi-
tivity and specificity of the MELD score (12 or greater)
for predicting 30-d mortality in ASH has been shown
to be 86% and 81% as compared to the MDF score (32
or greater) which has a sensitivity of 86% and specific-
ity of 48%"™. A higher MELD score cut off value (21
or greater) has been shown to have improved sensitivity
(75%) and specificity of (75%) for predicting 90-d mot-
tality in AH"™,

The Glasgow alcoholic hepatitis (GAH) score identi-
fies a subgroup of patients with a MDF score of 32 or

. . . . 186
greater who will recover without corticosteroid therapy[ !,
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The GAH is a multivariable model that includes age, se-
rum bilirubin, blood urea nitrogen, prothrombin time, and
peripheral white blood cell count. In a study of 225 pa-
tients with AH and a MDF score of 32 or higher, patients
with a GAH score of 9 or greater who received cortico-
steroids had improved survival rates when compared with
those who did not receive therapy (78% s 52% survival at
28 d; 59% vs 38% survival at 84 ). No survival benefit
was observed in patients with a GAH score of 8 or less
who received eatly corticosteroid treatment.

The Lille score evaluates a patient’s serum bilirubin
response to corticosteroid treatment after 7 d and can
aid the clinician in determining whether or not to con-
tinue corticosteroid therapy for a full 28 d course. The
model includes age, albumin, change in bilirubin over 7
d, prothrombin time and creatinine. A score > 0.45 sug-
gests that a patient is not responding to therapy. Interest-
ingly, the Lille model outperformed CP, MDF, GAH and
MELD scores in predicting survival at six months'"®.

The age, serum bilirubin, INR and serum creatinine
(ABIC) score was developed to stratify patients with AH
based on their prognosis. Patients were categorized into
low, moderate and high risk groups based on their risk
of death at 90 d and one year (25%, 70% and 100% re-
spectively). This model could potentially be used in order
to identify patients who may benefit from clinical trials.
The ABIC score performed equally well as compared to
MDEF, MELD and GAH in predicting 90-d survival (AU-
ROC 0.80-0.81) in a confirmatory cohort"*”.

A recent study evaluated the utility of CP, MELD,
MDEFE, GAH and AIBC scores in predicting short-term
and long term survival in 44 patients with histologic con-
firmation of AH and found that all scores, with the excep-
tion of CP, had similar accuracy in predicting short-term
prognosis. All models were poor predictors of survival
beyond six months with none of the model’s AUROC ex-
ceeding 0.74"". The only factor that was significantly as-
sociated with survival after one year was abstinence from
alcohol within 3-6 mo of diagnosis of AH (AUROC of
0.83).

CONCLUSION

ALD is a condition that affects only a small percentage
of heavy drinkers. The diagnosis of ALD can be chal-
lenging and is based on a combination of clinical and
laboratory findings in addition to the essential role of
communication with the patient to assess the amount
and duration of alcohol intake. Clinical findings may be
minimal or absent in eatly ALD characterized only by
hepatic steatosis, whereas in cirrhosis there will be typical
signs and symptoms of cirrhosis and portal hyperten-
sion. Laboratory studies characteristic of ALD include
elevated transaminase levels with AST greater than ALT
but also increased MCV, GGT, and IgA to IgG ratio.

In most patients, the diagnosis will be established by
thorough history, clinical and laboratory findings. How-
ever, in uncertain situations, it can be supported by imag-
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ing and liver biopsy results. In most cases, the histological
features of ALD can ultimately define the diagnosis ac-
cording to the typical presence and distribution of he-
patic steatosis, inflammation, and Mallory-Denk bodies.
Consideration should be given to non-invasive methods,
including FibroScan and magnetic resonance elastogra-
phy, which have the potential to diagnose early ALD but
they have not been evaluated yet in this condition.

In addition, clinical and laboratory parameters are
important for predicting the prognosis of ALD in more
advanced and severe cases and for determining the
therapeutic approach. Because of the potential reversible
nature of ALD with sobriety, regular screening of the
general population and early diagnosis are essential.

Currently, there are no clear, uniform definitions
available for ASH and alcoholic hepatitis, particularly in
the presence of chronic liver disease or cirrhosis. It is
unclear if they represent the same entity or if they are
different conditions along the spectrum of ALD. The
status of ASH and alcoholic hepatitis in the spectrum of
ALD represents a gap in current research and an area of
needed further investigation.
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