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PREAMBLE holic liver disease, liver transplant, diagnosis, epidemi-

. . . . ology, human, and English only. All randomized con-
Guidelines for clinical practice are intended to suggest {.,jied trials, case-control studies, and meta-analyses

preferable approaches to particular medical problems as,are readin depth. A manual search was also done using
established by interpretation and collation of scientifically (sferences from each retrieved report, review articles

valid research, derived from extensive review of published gjtorials, postgraduate course syllabi, and textbooks. In
literature. When data are not available that will withstand the subsequent review, evidence was evaluated using a

objective scrutiny, a recommendation may be made basedyjerarchical scale with randomized, controlled trials

on a consensus of experts. Guidelines are intended to applygiven the most importance. Abstracts presented at na-
to the clinical situation for all physicians without regard to ;54 meetings were included only when unique data
specialty. Guidelines are intended to be flexible, not neces- | are obtained from those studies. (Am J Gastroenterol

sarily indicating the only acceptable approach, and should 199g-93:2022_2036. © 1998 by Am. Coll. of Gastroen-
be distinguished from standards of care that are inflexible terolc;gy)

and rarely violated. Given the wide range of choices in any

health care problem, the physician should select the course

best suited to the individual patient and the clinical situation

presented. INTRODUCTION AND DEFINITION OF
These guidelines are developed under the auspices of the THE PROBLEM

American College of Gastroenterology and its Practice Pa-

4 o Alcoholic liver disease (ALD) is a major health and
rameters Committee. These guidelines are also approved by, .;nomic problem in the western world. In 1994, the non-

the governing boards of the American Gastroenterological ¢g g hospital charges for all forms of ALD in the United
Association and the American Association for the Study of States were over 2.5 billion dollars (1). Of this amount, 1.6
Liver Disease. Expert opinion is solicited from the outset for billion was for alcoholic cirrhosis, a disease that is respon-

the document. Guidelines are reviewed in depth by the sible for approximately 44% of the 26,000 deaths from

Co(;nmrl]ttee,_ W'thl pa(;tlfc_:lﬁjnonhfrofr_n e.lxpenenceddcllr_nmans cirrhosis in the United States (2). Recent data indicate that
En C(); ershln ;e ate '_‘T bsll T ehma_t rec?mhmen 3t|oqs ar‘?cthe 5-yr survival rate for alcoholic cirrhosis is between 23%
ased on the data available at the time of the production of ;4 5004 (3, 4), which is significantly worse than that

the document and may be updated with pertinent scientific o,seryeqd in nonalcoholic cirrhosis (3). In addition, a much

developments at a later time. discussed, poorly understood, and potentially fatal clinico-
pathological syndrome of alcoholic hepatitis develops in a
minority of patients with ALD. Despite much effort, a
consensus regarding specific therapy for ALD is lacking.
Conventional therapy is based largely on abstinence as well
as general supportive and symptomatic care. Unfortunately,
hepatocellular damage may still progress despite these mea-
sures (5), and various specific therapies for improving both
the short and long term morbidity and mortality of this
Received Jan. 14, 1998; accepted July 30, 1998. disease have been proposed.
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Objective: The objective of this work was to develop
practice guidelines for the management of alcoholic liver
diseaseMethod: A computerized search using the Med-
line Data Base from 1966 —July 1997 was performed with
the search headings; alcohol, alcoholic hepatitis, alco-
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TABLE 1
Characteristics of Alcoholism

Characteristic Clinical Feature

Tolerance A state of adaptation in which increasing
amounts of alcohol are needed to
produce the desired effects

Physical dependence A typical withdrawal syndrome appears

upon interruption of drinking which is

relieved by alcohol itself or other drugs
in the alcohol/sedative group

Impaired Control Total alcohol intake cannot invariably be
regulated once drinking has begun at
any drinking occasion

Craving A dysphoria of abstinence that leads to
relapse

Almost two thirds of all adult Americans drink some
alcohol, the majority of whom drink light or moderate
amounts and do so without problems (6). A subgroup are

ALCOHOLIC LIVER DISEASE
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Fic. 1. Progression of alcoholic liver disease in heavy drinkers.

DIAGNOSIS OF ALCOHOLIC LIVER DISEASE

alcohol abusers (or problem drinkers) who experience Neg- recommendations

ative consequences from drinking (such as unemployment,
loss of family, or accidental injury/death). However, this
group is not dependent on alcohol (7). Another group of
drinkers are dependent on alcohol and have the disease of
alcoholism, the characteristics of which are provided in
Table 1. More formal diagnostic criteria of alcohol use
disorders can be found in publications by the American
Psychiatric Association (8) and the World Health Organi-
zation (9).

Failure to recognize alcoholism (10) as well as an incom-
plete understanding of the natural course and pathogenesis
of alcoholic hepatic injury have made it difficult to develop
and to deliver effective therapy. Another problem is the
heterogeneity of the patient population with regard to dis-
ease severity and individual susceptibility to alcohol-related
liver injury. It has been estimated (11), as shown in Figure
1, that although 90-100% of heavy drinkers show evidence
of fatty liver, only 10-35% develop alcoholic hepatitis and
8-20% develop cirrhosis.

It is important to emphasize that the signs, symptoms,
and severity of liver disease are variable among individ-
uals with ALD and within its different histological stages.
For example, the mortality rate in patients hospitalized
for alcoholic hepatitis varies between 0 and 100%. In
addition, relatively asymptomatic patients may have his-
tologically advanced disease, whereas clinical decompen-
sation carrying a poor prognosis may occur regardless of
the histological stage of ALD. This information makes it
important to identify those patients who are at risk for
developing ALD as well as those who would benefit from
specific interventional therapies.

All patients should be screened for alcoholic liver
disease. A thorough history of alcohol use should
be obtained. The CAGE questionnaire is a useful
screening method for alcohol abuse or depen-
dency.

2. A detailed physical exam should be done, search-

ing for signs of chronic liver disease and staging
its severity.

3. A liver chemistry profile (including serum albu-

min, bilirubin and transaminases AST/ALT. A
complete blood count and prothrombin time or
INR should be obtained to support a clinical sus-
picion of alcoholic liver disease and to assess its
severity. However, both laboratory abnormalities
and physical findings may be minimal or absent
even in patients with established alcoholic liver
disease.

4. When evaluating a patient for alcoholic liver dis-

ease, the clinician must remember that the toxic
daily threshold dose of 80 g of alcohol is not

absolute. ALD may develop at much lower doses,
especially in female patients and patients with
hepatitis C infection.

5. It may be necessary to perform a liver biopsy in

patients with suspected alcoholic liver disease
when the diagnosis is unclear because of atypical
features or possible concomitant disease.

The diagnosis of ALD is often made in the context of a
history of significant alcohol intake, physical signs of liver
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disease, and supporting laboratory data. However, denial of TABLE 2
alcohol abuse is significant and histological abnormalities Typical Laboratory Abnormalities in ALD
typically caused by alcohol may be seen in liver biopsies
. . e Serum enzymes
from patients _Who .ab"stam from alcohol (12)'. In addition, — AqT == ALT
both the physical findings and laboratory evidence for al- Both usually<300 IU/L
coholic liver disease may be absent or nonspecific, espe- Alkaline phosphatase angglutamy! transpeptidase
cially in patients with mild alcoholic liver disease or early Both usually elevated to a variable degree
C|-rrh05|s.'Therefore, the clinician may have to rely ON IN- yetanolic alterations
direct evidence of alcohol abuse, such as questionnaires, Hyperglycemia
information from family members, or nonhepatic laboratory  Hypertrygleridemia

tests to suggest or strengthen a clinical suspicion of ALD  Hyperuricemia
(13) Electrolyte abnormalities

low potassium, magnesium and phosphorus

The historical features that suggest alcohol abuse or al-
cohol dependence include the amount of alcohol ingested, Tests of liver function
the social and psychological consequences of alcohol abuse, Serum albumin, prothrombin time, and serum bilirubin usually normal
the presence of other alcohol-related diseases, and past until significant liver injury present
incidents of trauma (such as frequent falls, lacerations, Hematological abnormalities
burns, fractures, or emergency department visits) (14). Sev-  wild anemia common (usually macrocytic)
eral tools have been used to screen different populations of platelets (normal to markedly decreased)
patients for alcohol abuse, but the most commonly used is Elévated white blood cell count _ N
the CAGE questionnaire, which refers to lifetime occur- Leukemoid reactions associated with alcoholic hepatitis
rence of the followingCutting down on drinking;Annoy-
ance at others’ concerns about drinking; feeliGagilty
about drinking; and using alcohol as &ge opener in the
morning. Most authors use a CAGE cut score of 2 or more
positive answers, as an indicator of alcohol dependency,
which yields a sensitivity of 70-96% and specificity of

erals, and a venous hum), alcohol abuse and hepatic injury
(cutaneous telangiectasias, palmar erythema, finger club-
bing, Dupuytren’s contractions, and peripheral neuropathy)

91-99% (15, 16). The predictive value will vary according @nd feminization (gynecomastia and hypogonadism). These
to the prevalence of alcohol abuse in the population under@nd other aspects of the physical examination of patients
scrutiny (higher in men and hospitalized patients) and it is With ALD have been discussed in great detail in recent
therefore recommended that individual patient scores be'€Views (23, 24). However, a number of specific issues need
interpreted based on their prior probability for alcohol abuse 0 be emphasized.
(15). The CAGE is easily administered by paramedical Although some of these findings are more commonly
personnel or can be self-administered by the patient (17). A observed in ALD than in non-ALD (especially those symp-
criticism of the CAGE questionnaire is that although it is toms associated with alcohol abuse and feminization (24—
reasonably sensitive and specific for those with a depen- 26), no single physical finding or constellation of findings is
dency syndrome, it may fail to identify those who ingest 100% specific or sensitive for ALD (23). Furthermore, there
sufficient alcohol to be at risk for liver damage but do not is significant interobserver variability among observers for
yet suffer social or psychological consequences of alcohol most of these physical findings (27, 28), which is dependent
ingestion, especially in patient subgroups who are at risk for on the experience of the examiner and the physical finding
alcohol-related organ damage at lower levels of alcohol being sought. When present, certain findings on physical
ingestion, such as young or pregnant women (18). Despiteexamination such as ascites, poor nutritional status, and
the reservations of some authors (19, 20), CAGE is the cutaneous telangectasias (29—-31) indicate significant liver
preferred screening tool in patients because of its ease ofinjury and poor prognosis. However, even in the absence of
administration and accuracy, particularly when alcoholic significant liver injury the physical findings associated with
liver disease is suspected. After the CAGE questionnaire alcohol abuse may be present and then subsequently im-
(21), a detailed alcohol history should be taken in all pa- prove with abstinence (23). Physical examination of the
tients, especially when there is clinical suspicion for alcohol liver, which may be normal in the presence of ALD, does
abuse and in those who are at risk for alcohol-related dam- not provide any accurate information regarding liver volume
age at lower levels of alcohol (22). (23). Its major role remains to define the characteristics of
. o the consistency of the liver's lower edge rather than to

Physical examination delineate disease etiology or liver volume (32).

Patients with ALD may show a constellation of abnor-  Therefore, the physical exam is unable either to establish

malities on physical exam that may be related to portal {he giagnosis of ALD on its own or to delineate ALD from
hypertension (ascites, splenomegaly, abdominal wall collat-
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non-ALD, and must be considered in the context of the samples containing more than 6 portal tracts (41). However,
patient’s history and laboratory findings. the practitioner is more adept at diagnosing ALD than other
causes of liver disease on clinical grounds alone (42, 43),
Laboratory data (Table 2) but it is more difficult to precisely define the type of liver
Abnormalities typical of all forms of alcoholic liver in-  disease in alcoholic patients (44). In a cohort of educated,
jury include elevation of aspartate amino transferase (AST), middle to upper income, military personnel studied by Van
which has a sensitivity of 50% and a specificity of 82% for Ness (42), the sensitivity and positive predictive value of a
alcohol consumption>50 g/day and alanine amino trans- clinical diagnosis of ALD were 91% and 88%, respectively.
ferase (ALT), which is 35% sensitive and 86% specific for The negative predictive value and the specificity were also
alcohol use>50 g/day (33). The most common pattern of excellent at 97% and 96%, respectively (42). In another well
enzyme elevation is AST ALT with neither usually ele- performed retrospective series, the prebiopsy diagnosis of
vated greater than seven times the upper limit of normal (34) ALD was 98% specific and 79% sensitive (45). The prebi-
unless associated with acetaminophen toxicity (35). The opsy clinical diagnosis of ALD was confirmed in all but one
diagnosis of ALD increases as the AST/ALT ratio increases patient. This study also found that 2% of patients with

(34). Elevation of gamma glutamyl transferase (GGT) is
somewhat more sensitive at 69-73% with a specificity of
65—-80% for excessive alcohol consumption (16, 33, 36).
Serum albumin and prothrombin time will become abnor-
mal as synthetic function of the liver declines with advanc-
ing liver disease (alcoholic hepatitis and alcoholic cirrhosis)

or as the nutritional status of the patient worsens. However,

clinically suspected ALD alone had concomitant, unsus-
pected, nonalcoholic liver disease on biopsy, and only 4.6%
of patients with a clinical suspicion of nonalcoholic liver
disease had histological findings consistent with ALD alone
on biopsy. Other data also suggest that a combination of
clinical and laboratory data can make an accurate diagnosis
of ALD (46, 47). In addition, laboratory indices (Prothrom-

it should be emphasized that no laboratory test is specific for bin time, GGT, and apolipoprotein Al) predict the presence

ALD.

Several nonhepatic laboratory abnormalities may indi-
rectly raise the possibility of alcoholic liver disease by
indicating high alcohol consumption. As a diagnostic tool
for alcohol abuse, the mean corpuscular volume (MCV)
lacks sensitivity (27-52%) but is reasonably specific (85—
91%) for alcohol use>50 g/day (16, 33, 36). Carbohydrate
deficient transferrin (CDT) is 58—-69% sensitive (33, 36)
and 82-92% specific for current or recent alcohol use. In
patients with alcohol intake-10 g/day there is a positive
correlation between CDT and alcohol intake (33). When

of cirrhosis on biopsy and may substitute when biopsy is not
possible (48). On the other hand, data from Lextial. (49)
indicate that of 145 “alcoholic” patients, 28% had histolog-
ical features of nonalcoholic liver disease and 20% of sus-
pected cases of ALD were disproven by biopsy. Therefore,
when the clinical diagnosis seems certain, the biopsy is
usually confirmatory. Conversely, when there is an uncer-
tain clinical diagnosis, a biopsy will frequently be useful
(42, 49). However, many of the studies comparing the
accuracy between the clinical diagnosis and liver biopsy for
ALD were done before the recognition of hepatitis C. Some

clinical suspicion is high, a positive test in the presence of workers have ascribed some histological changes of chronic

denial of alcohol abuse may be helpful, particularly in
young men ingesting-60 g of alcohol daily, when CDT is
superior to GGT or MCV in detecting alcohol abuse (36,

hepatitis to alcohol (38, 50), whereas in fact some of these
patients had hepatitis C (51, 52).
Given that therapeutic options in most patients with ALD

37). However, CDT is not widely available to clinicians. In are limited to cessation of alcohol intake and nutritional
certain settings elevated blood alcohol levels themselves aresupplementation, some investigators are willing to manage
strongly suggestive of alcoholism; especially leveis.1 patients with some clinical uncertainty (53). The decision to
g% in a patient coming for a general examination. In addi- biopsy depends on the strength of the clinical diagnosis and
tion, alcoholism is associated with a number of metabolic on the willingness of the clinician and the patient to work
effects that normalize with abstinence, such as hypertriglyc- with a degree of uncertainty. In general, a biopsy should be
eridemia, hyperuricemia, and increased high-density li- performed to confirm the diagnosis, to exclude other or

poproteins.

Liver biopsy in alcoholic liver disease

Several reasons are cited to justify a liver biopsy in
patients with ALD; namely, to confirm the diagnosis, ex-

concomitant causes, and to define the prognosis. If the
clinical and laboratory data are typical, however, biopsy is
not mandatory. If the diagnosis is unclear, if there are
atypical features, or if accurate prognosis is essential, a
biopsy is indicated. This is especially true for those ALD

clude other unsuspected causes of liver disease, assess thmatients with abnormal serum iron markers to rule out hemo-

extent of liver damage, define the prognosis, and aid in
therapeutic decisions.

Liver biopsy is relatively safe, with an associated mor-
bidity of 0.1-0.6% and a mortality of 0.01-0.03% (38—-40).
There is also relatively small interobserver variation in the
histological interpretation of ALD with greater agreement in

chromatosis (54). Some clinicians may also wish to estab-
lish the histological findings of perivenular fibrosis, giant

mitochondria, or the type of fat accumulation (mixed macro/
microvesicular) that prognosticates the development of cir-
rhosis (55, 56) and, in turn, survival. The clinician suspect-
ing concomitant alcoholic liver disease and hepatitis C may
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TABLE 3 more quickly and at lower doses than men do. As compared
Alcohol Content of Beverages with men, early data suggested the hazardous level to be
60 g daily (67). On a practical level, one unit of alcohol (1
ounce of “spirits”, 1 12-0z beer, or one 4-0z glass of wine)

No. of Drinks/day

Type é’/féga:q%' IZ()(())zs)e Et(ge)if ! lnit;:(lc Thre?:\:jse " contains 10—12 g of alcohol. Table 3 provides the alcohol
(Men/Women) (Men/Women) content and tc_)xi_c threshold fpr Qil_‘ferent types of alcohol.
-Spirits” 3 1 103 5 A2 Smce the majo.nty of those individuals dgvglopmg ALD
Wine 12 4 115 7/5 412 ingested>35 units/wk (11, 66, 67), a “safe” limit of alcohol
Beer 4 12 115 7/5 4/1-2 intake has been suggested to be 21 units/wk in men and 14
* Calculations based on: a specific unit of alcokoD.80, 1 0z= 30 ml. units/wk in qu?n (72). However, more recent data from
1 Initial toxic threshold for men= 80 g; for women= 60 g. Copenhagen indicate that a lower number of weekly units
 Revised toxic threshold for men 40 g; for women= 10—20 g. These may be toxic (73).
revised results were obtained from Ref. 73. Dietary habits and nutritional status may also be impor-

tant. The incidence of cirrhosis appears to be lower than

want to know which disease is histologically most promi- €xpected in countries with high intakes of saturated fat (74),
nent. Liver biopsy will help differentiate (57, 58), though an epidemiologic finding that is supported by animal data
there are only limited data on the outcome of these patients(75, 76). Preliminary data from France (77) also suggest that
treated with antiviral therapy. obesity may be an independent risk factor for developing

Patients with alcoholic hepatitis and a discriminant func- ALD. In addition to having a role in alcoholism (78, 79),
tion >32 calculated from the equation [(4X6 prothrombin ~ genetics may also be involved in ALD (80). However,
time above control in seconds) plus serum bilirubin] have a despite much investigation (80), the specific genetic abnor-
poor prognosis and will benefit from steroid treatment (59). Malities involved in this susceptibility have not been eluci-
Given the severity of illness combined with the potential dated.
side effects of steroid treatment, there is a strong case for Finally, there is a strong association between hepatitis C
liver biopsy in these patients to confirm the diagnosis of and ALD. Unlike hepatitis B (81), hepatitis C (HCV) infec-
alcoholic hepatitis (60) before steroid treatment, although tion appears to be significantly involved in the development
the probable benefit of this approach (i.e. performing a liver of advanced ALD. Serological surveys (82) have found an
biopsy to confirm the diagnosis prior to steroid treatment) increased prevalence of HCV in patients with ALD as
has not been confirmed by randomized trials. There is also diagnosed by enzyme immunoassays (25-65%), by recom-
evidence that certain liver biopsy findings predict response binant immunoblot assays (14-79%) and by HCV RNA
to steroids (61) or may identify a subgroup of patients with tests (10—40%). There are several pieces of information that
amilder form of disease (62). Biopsy in the setting of severe indicate that the combination of HCV plus alcohol predis-
alcoholic hepatitis may be hazardous and is generally donePoses to more advanced liver injury than alcohol alone. As
by the transjugular route or plug technique (63, 64). If these compared to ALD patients without HCV infection, those
latter biopsy techniques are not available, the need for aALD patients with HCV infection have more severe histo-
liver biopsy in this situation must be made on an individual logical features (83), have decreased survival (81), and

case basis. develop their disease at a younger age (84). The prevalence
_ of HCV also increases proportionally as the liver injury
Risk factors becomes more severe (85—88) with the relative risk for

The quantity of alcohol ingested (independent from the developing cirrhosis estimated at 8.7 in those ALD patients
form in which itis ingested) is the single most importantrisk with anti-HCV as compared with those ALD patients with-
factor for the development of ALD. A significant correlation out HCV (89). In addition, the presence of HCV is reported
exists betweemer capitaconsumption and the prevalence to be the major risk factor for the development of hepato-
of cirrhosis (11, 65). Epidemiological data have shown a cellular cancer (HCC) in patients with alcoholic cirrhosis
marked decrease in ALD with diminished alcohol ingestion (90), with a 10-yr absolute cumulative occurrence risk of
during war rationing (66), prohibition (11, 67), and in- HCC being reported as high as 81% in anti-HCV—positive
creased cost (11, 67, 68). alcoholic cirrhotics as compared with 19% in anti-HCV—

Based on epidemiology data, a threshold of 80 g of negative patients (91).
alcohol taken daily on average for 10-12 yr had been Although HCV infection appears to be an important fac-
considered necessary for alcohol mediated injury to developtor contributing to the severity of ALD, HCV is present in
(11, 67). Disagreement exists, however, regarding whetherthe minority of noncirrhotic ALD patients (86—88) and
the amount of alcohol ingested increases the risk of alcohol HCV viremia (HCV RNA) should be confirmed if antibod-
liver disease proportionally (69, 70). ies to HCV are present. It may also be necessary to perform

It remains unclear why only a minority of individuals a liver biopsy to separate HCV-induced liver disease from
ingesting hazardous amounts of alcohol develop ALD (71). alcoholic-induced liver disease in an alcoholic patient with
One factor appears to be gender. Women develop ALD superimposed HCV infection. A liver biopsy should be
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TABLE 4 8.
Pharmacological Therapies Tested in Alcoholic Liver Disease

No. of Trials
Favoring Therapy
Significant Trend

No. of Trials No. of

Therapeutic Agent Patients

Long-term therapy in alcoholic liver disease

ALCOHOLIC LIVER DISEASE 2027

During hospitalizations for acute decompensation
of alcoholic liver disease, aggressive nutritional
therapy should be instituted to ensure that the
patient’s nutritional requirements are being pro-
vided. Nutritional supplementation (either enter-
ally or parenterally) may be necessary to achieve
this.

PTU 1 310 1 0
Colehicine ! ® ! 0 9. Complications of cirrhosis (such as portal hyper-
Short term therapy in alcoholic hepatitis tension, esophageal varices, spontaneous bacte-
Corticosteroids 12 749 5 rial peritonitis, hepatic encephalopathy, and hep-
Amino acid 8 291 2 4 atocellular carcinoma) that arise in patients with
In:ljf’n‘jgelumczrgzn 4 1abstract) 307 L ) alcoholic liver disease should be squght _and
(intravenous) treated as done for any other type of cirrhosis.
i:;bonc Steroide 2 105 0 1 10. Patients with end stage alcoholic liver disease
Testosterone 2 140 0 0 should be considered for liver transplantation.
Oxandrolone 2 173 1 1 Six months of abstinence is usually required be-
Colchicine 1 72 0 0 fore transplant, but this length of time may be
adjusted on an individual case basis. Candidates
for liver transplantation should participate in
performed in those patients who have biochemical findings alcohol counseling, and families of these patients
suggestive of iron overload (total iron binding capacity- fhould participate in family therapy. In addition
TIBC saturation>62% in male and>50% in female pa- o the standard evaluation before liver transplan-
tients) to rule out hereditary hemochromatosis by calculat- tation, alcoholic patients need to be evaluated for
ing the hepatic iron index (92), especially because both specific alcoholic-induced disease, comorbid dis-
HCV infection (93) and ALD (54, 94) can each individually ease (suc;h as pan.cr_egntls and cardiomyopathy),
cause biochemical abnormalities suggestive of hereditary and the risk of recidivism.
hemochromatosis. With the recent discovery of HLA-H (the Prognosis

abnormal gene in the majority of patients with hemochro-
matosis (95), the measurement of this gene (when commer-

A number of poor prognostic factors in ALD have been

cially available) also may be useful for evaluating abnormal dentified, which include the development of cirrhosis, as-

biochemical tests (serum iron, TIBC, ferritin) that sugges

iron overload in ALD (96).

Therapy of alcoholic liver disease
It is important that clinicians consider the continuous and usually have nonprogressive disease that improves with
ongoing long term management of ALD in addition to abstinence (55, 98) unless associated with perivenular fi-
treatment of the acute symptomatic episodes of alcoholic brosis, giant mitochondria, and a mixed macro/micro vesic-
hepatitis. The pharmacological therapies for ALD that have ular type of fat (55, 56). Hepatic inflammation and absti-
been studied in controlled trials are provided in Table 4.

LONG TERM MANAGEMENT

Recommendations

6.

The importance of abstinence needs to be contin-
ually emphasized in the long term management of
alcoholic liver disease.

The patient with alcoholic liver disease should be
kept well nourished, and nutritional supplements
are indicated if dietary intake is insufficient. The

routine use of specialized formulations are not
indicated at the present time unless standard for-
mulations cannot be tolerated at amounts neces-
sary to achieve nutritional requirements. The pa-
tient should be encouraged to take a nighttime snack.

tc:ites, portal hypertension (especially with esophageal

variceal bleeding), hepatic encephalopathy, hepatorenal
syndrome, coagulopathy, severe hyperbilirubinemia, and
age (97). In contrast, alcoholic patients with fatty liver alone

nence from alcohol appear to be the two most important
prognostic factors and are indirectly related.

Hepatic inflammation

The presence of hepatic inflammation appears to be the
single most important prognostic histological factor. In a
study of 217 patients (140 cirrhotics and 77 noncirrhotics)
with biopsy-proven ALD (99), the presence of alcoholic
hepatitis indicated a poor prognosis. Patients with cirrhosis
and hepatitis had increased 1- and 5-year mortality rates of
27% and 47%. This contrasts with cirrhotic patients without
hepatitis, who had a survival rate similar to patients with no
cirrhosis or hepatitis. These data have been indirectly con-
firmed by recent study (61), which found the presence of
polymorphonuclear cells on liver biopsy to be a prognostic
factor for both 1-month and 1-yr survival.

The decision to use antiviral therapy in those ALD pa-
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tients with HCV infection is a difficult one and should be TABLE 5

determined on an individual case basis. Because the limited Guidelines for Daily Dietary Feeding in ALD*

da(;a ava;:lablftfe_ (200, f1'01) |fnd|catﬁ that e:ccnv:Cd\;mkflng.wnl o Protein= 1.0-15 kg BWI

reduce t e_e Icacy o |_nter eron therapy for 7Y Infection, ® Total Calories= 1.2-1.4X REE%$ with a minimum of 30 kcal/kg BW
the potential use of interferon or other antiviral agents  50-55% as carbohydrate (preferably as complex carbohydrates)
cannot generally be recommended at the present time for 30-35% as fat; preferably high in unsaturated fat and with adequate
patients with ALD who continue to drink alcohol. However, essential fatty acids .

the potential efficacy of antiviral therapy may be improved e Nutrition should be given enterally by voluntary oral intake and/or by

. . small-bore feeding tube; PPN§ is second choice; TPNT is last choice.
by abstinence and therefore the p0tem'a| for HCV therapy ® Salt and water intake should be adjusted for patient’s fluid volume

may be a motivational factor (100). and electrolyte status.
® L iberal multivitamins and minerals.
Abstinence ® Specialized BCAA enriched supplements not usually necessary

Most patients tolerate standard AA supplements
Reserve BCAA formulations for patients who cannot tolerate the
necessary amount of standard AA (which maintain nitrogen

Almost all authorities agree that abstinence from alcohol
is the cornerstone in the long term management of patients

with alcoholic liver disease (5, 102-104). However, it is balance) without precipitating encephalopathy
difficult to confirm abstinence, and some authors have Avoid supplements providing only BCAA; they do not maintain
found that lack of abstinence did not affect survival in nitrogen balance

patients who ingested minimal amounts of alcohol or in Conditionally essential AA as well as all essential AA are needed
Conditionally essential AA are those that normally can be synthesized

patients who had not deveIOped complications of liver dis- from other precursors, but that cannot be synthesized in cirrhotic
ease (102, 105, 106). Despite these latter studies, the inabil- patients. These include choline, cystine, taurine, and tyrosine.
ity to .demonstra.te that_certam sybgroups_qf pat!ents can” . _ L odified from reference 110,

benefit from abstinence is a moot issue, as it is unlikely that  + gw = body weight.

any benefit can be obtained from continued alcohol use in 1 REE = resting energy expenditure.

these patients. Consequently, abstinence should be empha- § PPN= peripheral parenteral nutrition.

sized early and continuously to optimize its beneficial ef- 1 TPN = total parenteral nutrition.
fects | BCAA = branched chain amino acids.

# AA = amino acids.

Nutritional therapy

Protein calorie malnutrition is a common finding in ALD  important because they emphasize the concept that patient
that is associated with major complications observed in selection and long term therapy (116) may be important
cirrhosis (infection, encephalopathy, and ascites) and indi- factors for employing and demonstrating the benefits of
cates a poor prognosis (107-110). However, only recently nutritional therapy. Because standard nutritional supple-
have data been presented that showed nutritional therapy tanents are effective and the cost of BCAA is high, the use of
be efficacious. BCAA-enriched formulations should be restricted to pa-

In short term studies, Cabet al. (111) and Kearnst al. tients who cannot tolerate nutritionally required amounts of
(112) demonstrated that enteral feeding for 3—4 wk in hos- standard formulations.
pitalized, severely malnourished or decompensated cirrhotic Changes in the dietary feeding patterns may also be
patients improved survivalp(< 0.065), hepatic encepha- beneficial. After an overnight fast, cirrhotics obtairv0%
lopathy, liver function, and Child’s score (which is a com- of nonprotein calories from fat as compared with 40% in
posite grading of severity based on abnormalities in albu- normal volunteers (107). Therefore, patients with cirrhosis
min, bilirubin, prothrombin time, encephalopathy, and have early recruitment of alternative fuels and have meta-
ascites) as compared with controls receiving a standard oralbolic profiles similar to those observed with prolonged
diet. In another short term study (113), nutritional support fasting. Consequently it has been demonstrated that patients
after liver transplantation produced better nitrogen balance, with cirrhosis should not be allowed to starve for extended
significantly shortened time spent in the intensive care unit, periods of time and require frequent interval feedings em-
and quantitatively decreased hospital cost and length of stay.phasizing a night time snack (117, 118) and a morning

In long term studies, Marchesini and coworkers (114) feeding (119) that improve nitrogen balance.
compared equinitrogenous amounts of dietary branched It now seems clear that long term, aggressive nutritional
chain amino acids (BCAAYersuscasein supplements (stan- therapy is necessary and reasonable in these patients. Gen-
dardized for equal amounts of nitrogen) in patients with eral goals and practical points for nutritional therapy in
chronic hepatic encephalopathy for 3—6 months. BCAA chronic liver disease (Table 5) have been suggested recently
significantly improved encephalopathy, nitrogen balance, (110, 120, 121), but three additional points need to be
and serum bilirubin compared with casein. Hirsehal emphasized. First, nutritional assessment should be an on-
(115) supplemented 34 g of protein and 1000 kilocalories to going process, but may be difficult. Recent guidelines dis-
a regular diet in decompensated alcoholic cirrhotics and cuss the methods and limitations of performing nutritional
reduced hospitalizations for infections. These studies areassessment in patients with ALD (121). Second, multiple
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feedings emphasizing breakfast and a nighttime snack (117-not differ significantly between groups. Furthermore, this
119) with a regular oral diet at higher than usual dietary study did not provide insight into the effect of continued
intakes (1.2-1.5 g/kg for protein and 35-40 kcal/kg for alcohol use and hepatic inflammation on the therapeutic
energy) appear to be indicated (120-123). Third, during effects of colchicine. Finally, the effect of colchicine was
intermittent acute illness or exacerbations of the underlying not observed until after 30 months of therapy. In another
chronic liver disease, above normal protein and energy study, the effect of colchicine was shown to be of no benefit
(1.5-2 g and 40-45 kilocalories per kg of body weight, in alcoholic hepatitis (133). Based on these considerations,
respectively) improve protein calorie malnutrition (120, the efficacy of colchicine in ALD remains uncertain and
121, 124). must await further clinical trials.

Propylthiouracil (PTU) Liver transplantation

The available human data (125-129) indicate that alcohol Liver transplantation has evolved into an effective ther-
increases hepatic oxygen consumption, which decreasesapeutic modality for end stage ALD (134, 135) and now
with abstinence and correlates with histologically advanced accounts for approximately 20% of the indications for liver
liver disease and hepatocellular necrosis. Because PTU detransplantation in the United States (136). The clinical out-
creases cellular metabolism and oxygen consumption, therecome of these patients after a liver transplant is excellent
is an adequate rationale for the use of PTU in patients with and comparable to that of patients transplanted for other
ALD. diseases (136-143). When compared with a nontrans-

There has been only one trial investigating the long term planted control group treated conservatively, 2-yr survival
use of PTU in alcoholic liver disease (130). In a double in a study of 169 alcoholic patients was 73% in the trans-
blind, randomized, controlled trial involving 360 patients planted patientsersus67% in the matched and simulated
with ALD for 2 yr, PTU at a dose of 150 mig.i.d. reduced control groups (144). Using the Beclere proportional haz-
the mortality rate from 25% in the placebo group to 13% in ards model (which includes bilirubin, albumin, patient age,
the PTU group. This beneficial effect was limited to those and encephalopathy) for grading disease severity, patients
patients with severe disease. Furthermore, patients who conwith severe disease benefited the most, with a 2-yr survival
tinued moderate but not heavy alcohol consumption bene-of 64% vs 41% in the matched and 23% in a simulated
fited most from PTU therapy. control group. Patients with alcoholic cirrhosis who were at

Initially, there were statistical concerns regarding the low or medium risk (graded by the Beclere model) did not
validity of this study. However, these concerns have re- benefit from transplant (144).
cently been addressed (131). Because PTU is not beneficial The quality of life of these patients after transplantation is
in heavy drinkers and hypermetabolism is not increased in also excellent. It compares favorably with that observed in
totally abstinent alcoholics, the beneficial effect of PTU patients transplanted for non-ALD and is similar to that
may be limited to only those patients who continue to drink expected in the general population (142). However, a recent
moderate amounts of alcohol. Although at the present time study suggests that the quality of life may diminish slightly
the available data do not allow a recommendation for the after 3 yr in these patients (143). A high rate of abstinence
widespread use of PTU outside of controlled clinical trials, from alcohol has been observed in these patients after trans-
its beneficial effects in the only controlled study published plantation, with recidivism rates varying between 11% and
to date and the relative safety of this drug allow the clinician 33% (137-141, 145-149). However, recent data suggest that

to consider its usage on a case by case basis. recidivism rates may increase with longer follow-up (146),
o increasing from 15% at 1 yr to 31% at 3 yr posttransplant.
Colchicine Some studies have found that the rate of recidivism may be

Colchicine inhibits collagen production, enhances hepatic related to the duration of abstinence before liver transplan-
collagenase activity, and interferes with collagen’s transcel- tation (137, 138, 141, 147), but this remains controversial
lular movement. Furthermore it may inhibit cytokine pro- (142, 150). It should be emphasized that it is difficult to
duction, inflammation, and associated fibroblast prolifera- accurately diagnose alcohol consumption and that patients
tion. Because of these properties, long term colchicine usewho have been transplanted for nonalcoholic liver disease
has been studied in one trial (132) of patients with cirrhosis have shown rates of alcohol use ranging from 24% to 46%
(45% in whom alcohol was the etiology). In this double (145, 147, 148). Therefore, some authors believe that “re-
blind, randomized, placebo-controlled trial from Mexico cidivism” after transplant should be defined as abusive
City, 100 cirrhotic patients were followed fae14 yr. The drinking that occurs only in a subset of patients (142, 151),
median survival rate was improved from 3.5 yr in the rather than the use of any alcohol at all (152). The Diag-
placebo group to 11 yr in the colchicine group. Despite these nostic Interview Schedule (DIS-IV-R), which is based on
encouraging results, these data do not justify the routine usethe Diagnostic and Statistical Manual of Mental Disorders
of colchicine in ALD at the present time. Approximately Revised Fourth Edition (DSM-IV-R), is usually used to
20% of the patients were lost to follow-up, patient compli- screen in detail for alcoholism and alcohol dependence
ance was not stated, and deaths related to liver failure didbefore transplantation. At the present time, most centers
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(135, 153) are accepting patients with alcoholic liver disease function of prothrombin time and bilirubin (157). One anal-
for liver transplantation, based on criteria that are similar to ysis applied these three indexes to a Veteran’s Administra-
those for other forms of cirrhosis. Additionally, patients tion cooperative alcoholic hepatitis study and evaluated
with ALD must be screened for alcohol related comorbid their ability to predict 30-day mortality (158). All three
diseases (154), are required to actively participate in a correlated with survival, but the least complex prothrombin
rehabilitation program, and have a 6-month period of con- time/bilirubin discriminant function had the best correlation
firmed abstinence (although the use of any specific time and the highest positive predictive value among the three.
period is controversial). Therefore, patients with acute al- Furthermore, the prognostic value of the modified discrimi-
coholic hepatitis are usually not considered for transplanta- nant function has been prospectively confirmed and, at the
tion until they recover from the acute illness and can dem- present time, this discriminant function appears to be the
onstrate rehabilitation and sustained abstinence. most clinically helpful for therapeutic decisions when se-

ALCOHOLIC HEPATITIS

Recommendations

11.

Corticosteroids should be used in patients with
severe alcoholic hepatitis in whom the diagnosis
is certain. Severity is defined as a discriminant
function [4.6 X (prothrombin time above control

in seconds)+ bilirubin] >32 and/or hepatic
encephalopathy. The efficacy of steroids has not
been adequately evaluated in patients with severe
alcoholic hepatitis who also have concomitant
pancreatitis, gastrointestinal bleeding, renal fail-
ure, and active infection.

verity of illness determines treatment.

Therapeutic agents

As shown in Table 4, there have been a number of
therapeutic agents that have undergone clinical testing for
alcoholic hepatitis. Although all of these therapies will be
discussed, only corticosteroids and supplemental amino ac-
ids have clearly shown benefit.

Corticosteroids

Corticosteroids have been the most extensively studied
treatment modality, but their use in certain patient subsets
remains controversial. There have been 12 randomized,
controlled clinical trials; five of these trials showed that
corticosteroids reduced mortality (159-163), whereas seven

12. Histological confirmation of alcoholic hepatitis others showed no difference (164-170). In view of these
optimizes the selection of those patients being  .nfjicting results and the fact that disease severity varied
considered for corticosteroid therapy. However, 5 qng the different studies, three meta-analyses of these
if the risk of performing liver biopsy is considered 5 jomized trials were performed to determine whether
too great, the diagnosis can usually be made .4 qicosteroids affect short term mortality in alcoholic hep-
reliably by clinical and laboratory evaluation in atitis. Two of the meta-analyses (59, 171) showed a bene-
the majority of patients. ficial effect of corticosteroids, whereas one (172) showed no

13. Although amino acid supplementation has not  difference. However, this latter meta-analysis, rather than
been demonstrated to improve survival in hospi- ~ €xcluding a treatment effect of corticosteroids, points out
talized patients with alcoholic hepatitis, protein the inadequacies of the published studies in characterizing
feeding is well tolerated in patients with alcoholic ~ patients with severe disease who might respond to glucocor-
hepatitis, and pre-existing protein calorie malnu- ticoids. This latter point is emphasized by the fact that the
trition should be corrected and current nutri- three most recent studies (61, 162, 163), which stratified
tional needs supplied aggressively. patients according to disease severity as defined by the

prothrombin time and bilirubin discriminant function, all
Prognosis showed significant benefit in terms of 30-day hospital sur-

The mortality rate of hospitalized patients with alcoholic vival in patients with severe alcoholic hepatitis. In addition,
hepatitis varies greatly. It is now generally agreed that the study by Mathurinet al. (61) showed that steroids
patients with mild disease need not be treated beyond gen-improved the survival at 1 yr but not at 2 yr in these patients.
eral supportive and symptomatic care. Patients with severeln addition to the discriminant function criteria, one of the
diseasen extremismay be too ill to respond to any form of
therapy. Therefore, it is important to identify patients who protective efficacy of 27% in subjects with hepatic enceph-
might benefit from aggressive intervention as well as to alopathy but had no protective efficacy in patients without
identify patients in whom the therapeutic benefit/risk ratio is hepatic encephalopathy. These observations were consistent
unfavorable.

There have been three formulas that have been used tadhe studies excluded patients with active gastrointestinal
calculate the severity of alcoholic hepatitis: 1) the Child's- bleeding, active infection, renal failure, and pancreatitis.
Pugh Class, which is usually used to stage the severity of Therefore, the efficacy of corticosteroids in severe alcoholic
cirrhosis (155); 2) the combined clinical laboratory index of hepatitis with these complications has not been well studied.

the University of Toronto (156); and 3) the discriminant

meta-analyses (59) identified that corticosteroids provided a

across all trial groups. It should be emphasized that many of

These combined data provide a number of tangible sug-
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gestions for the management of these patients. First, onlyportion of patients with inactive cirrhosis (183) rather than
patients with severe disease (as defined by the presence oélcoholic hepatitis, and nutritional supplementation was not
hepatic encephalopathy or the prothrombin time/bilirubin always achieved in the treatment groups. In the other neg-
discriminant function) should be treated with corticoste- ative study, the mortality was 3.3% in 30 patients in whom
roids. Second, although such treatment reduces the mortalitypositive nitrogen balance was achieved, but 58% in those
risk by 25%, there is still up to a 44% mortality in patients who remained in negative nitrogen balance (184). These
receiving corticosteroids. Therefore, other therapies or a combined data indicate that protein feeding is well tolerated
combination of therapies need to be investigated. Third, and that there is no reason to routinely restrict protein in
approximately seven patients need to be treated to avoid onepatients with alcoholic hepatitis. Furthermore, the benefit of
death. This latter point emphasizes the importance of carefulachieving positive nitrogen balance as well as improving
selection to avoid the side effects of corticosteroids in the liver function emphasizes the fact that nutritional support is
other six patients who will derive no clinical benefit from helpful, but which type of support is most cost-effective still
corticosteroids. In general, this means excluding patients remains in question. If encephalopathy should worsen with
with active infection and being certain of the diagnosis (liver protein feeding, branched chain amino acids may be indi-
biopsy may be necessary), as histologically confirmed al- cated, as they are better tolerated in patients with protein
coholic hepatitis correlates poorly with the clinical sugges- intolerance (187, 188). The general nutritional axiom that
tion of alcoholic hepatitis (60, 61, 173). Up to 28% of enteral feeding is preferred over intravenous feeding also
patients with a clinical picture of alcoholic hepatitis do not pertains to patients with ALD.

have histological features of alcoholic hepatitis on liver  Other manipulations have also been attempted to improve
biopsy. Fourth, based on pharmacological considerationsnutritional status. In a VA cooperative study, 30 days of
(prednisone is converted to its active form, prednisolone, in oxandrolone therapy was compared with prednisolone or
the liver) rather than published data (174), prednisolone (40 placebo in patients with moderate or severe alcoholic hep-
mg daily X 4 wk, followed by a taper) should be used in atitis (164). Although short term survival did not differ

favor of prednisone. between the groups, when dietary intake was analyzed ret-
- rospectively, oxandrolone had a beneficial effect on long
Nutrition term survival, but only in patients who ingested significant

The rationale for nutritional therapy has been discussed in calories (189). However, because of its potential hepatotox-
the long term management section. In the largest and mosticity and nonuniform efficacy in these patients, the use of
definitive single trial to date, the VA cooperative study oxandrolone cannot be recommended until more data are
found a 100% prevalence of protein calorie malnutrition in available.
patients with alcoholic hepatitis, the severity of which cor-
related with the degree of liver dysfunction (175). Further- Hepatic regeneration therapy
more, a composite analysis of protein calorie malnutrition  The importance of hormonal control on hepatic regener-
correlated with both short and long term mortality, clinical ation has been extensively studied and scientifically con-
severity of liver disease, and biochemical hepatic dysfunc- firmed in animal experiments (190). There have been five
tion. Improved nutritional status also correlated with greater published trials: four papers (191-194) and an abstract (195)
food intake and improved survival. In addition, an uncon- in this area. Three trials reported significant differences or a
trolled trial (176) showed that enteral feeding in patients trend for improved survival (191, 192, 195) in favor of
with alcoholic hepatitis improved intestinal absorption and insulin and glucagon therapy, whereas two (193, 194)
function with resultant improved nitrogen balance. showed no benefit with 3 wk of treatment using daily 12-h

There have been eight published controlled trials on the infusions of insulin and glucagon. The combined aggregate
use of standard intravenous amino acid formulations as mortality for these trials was 25.2% in the treatment group
primary therapy for alcoholic hepatitis (177-184). The re- and 37.5% in the placebo group. This apparent lack of
sults are conflicting (110), but six of the eight studies efficacy and the two hypoglycemic deaths have diminished
(177-182), showed improvement in histology and/or liver enthusiasm for this approach.
function. Two of the studies concluded that supplemental The only other regenerative agent used in a clinical trial
amino acids were of no benefit (183, 184). However, in has been malotilate, which has been shown in animal ex-
contrast to the first published article using this therapy periments to be protective against ethanol-inhibited hepato-
(182), improvement in survival has not been clearly estab- cyte regeneration (196). Using this agent, a multicenter
lished. The aggregate mortality of the combined studies European trial showed that malotilate improved survival in
showed a 17% mortality in the controlled groups and a 9.6% a non—dose-dependent fashion (197). These initial results,
mortality in the treatment groups. This is not significantly as well as the fact that stimulation of liver regeneration
different, but sample size considerations cannot reliably should be beneficial, warrants further studies in this area.
exclude a type |l statistical error. The need for larger pro- However, alterations at the receptor level on hepatocytes
spective studies has also been emphasized (185, 186). Furmay be a major limiting factor for the use of growth factors,
thermore, in one of the negative studies, there was a pro-and the beneficial affects of insulin may be best observed in
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combination with amino acids (198) or other agents (192). hepatitis C, malnutrition, and possibly genetic inheritance.
At the present time, these therapies should be limited to These factors, in addition to a variable natural history and

controlled trials. vaguely defined epidemiology and pathophysiology, can
_ . make ALD difficult to diagnose and frustrating to manage.
Propylthiouracil (PTU) The management of the complications of chronic liver

The rationale for the use of PTU in ALD has already been disease (ascites, portal hypertension—-associated bleeding,
discussed. There have been only two randomized, con-encephalopathy, and hepatocellular complications) is simi-
trolled, double blind studies investigating short term PTU lar in alcoholic and nonalcoholic liver disease. However,
and alcoholic hepatitis (199, 200). In a study from the abstinence remains the cornerstone of therapy for ALD.
University of Toronto (199), PTU (at a dose of 75 mg every There is also consensus for the use of corticosteroids in
6 hr for up to 6 wk) produced a more rapid rate of normal- severe alcoholic hepatitis, for maintaining good nutritional
ization of the composite clinical laboratory index in patients status in all forms of ALD, and for liver transplantation in
with biopsy-proven alcoholic hepatitis. However, no differ- carefully selected patients with ALD. No other therapies can
ence in mortality was observed between the placebo andbe recommended at the present time, although many poten-
PTU groups. The benefit of PTU therapy was observed only tially effective treatments are being investigated currently.
in the alcoholic hepatitis patients and not in those patients Because of the paucity of effective therapies, the persis-
with either fatty liver or cirrhosis without inflammation. In  tently high per capita consumption of alcohol, and the
the other trial from the University of Southern California, inability of affected individuals to abstain, ALD will remain
PTU had no significant effect regarding mortality or labo- a highly prevalent and costly form of chronic liver disease.
ratory tests in patients with severe alcoholic hepatitis (200).  Understanding the pathophysiology of ALD and the in-
The reason for the disparity in the results between the two teractive role of other cofactors in causing hepatotoxicity
studies is unclear. However, the fact that hepatic oxygen needs to remain a major focus of alcohol research. Other
consumption remains elevated for a relatively short period unresolved issues important for managing ALD must also
of time (10-14 days) after abstinence may have therapeutiche addressed. These include cost-effectiveness (203), re-
implications, as the negative trial from the University of source use (204), certain ethical considerations (205), and
Southern California instituted the PTU therapy at a later social bias (206). The current guidelines hopefully will
time after hospitalization as compared with the University provide a useful framework for clinicians until these issues

of Toronto study. In addition, neither study categorized the are resolved and more effective therapies are forthcoming.
patients into those with normal or decreasedl@vels; a

factor that, has ShF’W” to !nflgence t_he response to PTU Reprint requests and correspondence: Arthur J. McCullough, M.D.,
(201). Until further information is obtained, PTU should be Mmetro Health Medical Center, 2500 Metro Health Drive, G1 Division,
considered as an experimental drug for alcoholic hepatitis Cleveland, OH 44109-1998.

and not be used routinely at this time.
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