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Background and Clinical Spectrum of Alcohol Liver 
Disease (ALD)
Alcohol consumption is well established as an independent risk 
for developing liver disease. Although there is not an exact 
quantity of alcohol use that reliably predicts the development 
of liver disease, it is estimated that alcohol abuse accounts 
for approximately 40-50% of deaths due to cirrhosis. There is 
also heterogeneity in the resulting liver disease that can occur 
in patients with heavy alcohol use, ranging from steatosis 
to steatohepatitis and cirrhosis. Simple steatosis (hepatic fat 
accumulation without inflammation) is the earliest form of 
liver injury that occurs in up to 90% of patients that consume 
greater than 60 g of alcohol a day and is reversible with 
abstinence. Some patients will also develop steatohepatitis (al-
coholic hepatitis, AH), characterized histologically by steatosis 
as well as inflammation. The presence of polymorphonuclear 
leukocytes (PMNs) can distinguish ALD from other forms 
of liver disease, but a monomorphic, portal-based infiltrate 
can also be present. If present, the PMNs are often clus-
tered around damaged hepatocytes that may be ballooned and 
contain Mallory bodies (eosinophilic material composed of 
cytoskeletal intermediary filaments). The final stage of ALD 
is cirrhosis that may develop in up to 20% of patients. Risk 
factors for developing cirrhosis include female gender, im-
munological factors, nutritional status, and the presence of 
comorbid liver conditions (particularly viral hepatitis). 

Severe Acute Alcoholic Hepatitis: Diagnosis
A subset of patients with AH may develop severe decompen-
sation that is associated with a poor short-term prognosis due 
to a high risk of death. The classic presentation of a patient 
with severe acute alcoholic hepatitis includes the presence 
of fever, tender hepatomegaly, and jaundice in the setting of 
recent heavy alcohol use. Serum aspartate aminotransferase 
(AST) is often elevated 2-6x the upper limit of normal but 
never exceeding 500 IU/L. Additionally, the alanine amino-
transferase (ALT) is usually < 200 IU/L, with a majority 
of patients having an AST/ALT ratio > 2:1. In hospitalized 
patients with presumed alcoholic hepatitis, clinical suspicion 
correlates with histologic confirmation 70-80% of the time. 

Alcoholic Hepatitis: Determining Severity
Given the potential for significant mortality in hospitalized pa-
tients with AH, several prognostic scores have been developed 
to help determine this risk (see Table 1 and Table 2). One 
of the most oft used is the Maddrey’s Discriminant Function 
(MDF). Derived in 19781 and revised in 19892 from clinical 
trial data of corticosteroids for AH, the formula utilizes the 

Prothrombin time and bilirubin. An MDF score > 32 indicates 
severe disease with an expected 30-day mortality of 30-50%, 
with encephalopathic patients incurring the highest risk of 
death. Although the MDF is a continuous measure, its clini-
cal application is as a dichotomized threshold. A limitation 
of the MDF is that it lacks specificity as the 3-month spon-
taneous survival rate for a score > 32 is nearly 50%. Other 
scores that have been used to help determine severity in AH 
(i.e., mortality) include the Mayo Model of End Stage Liver 
Disease (MELD)3 score and the Glasgow Alcoholic Hepatitis 
Score (GAHS).4 Optimal thresholds for the MELD have not 
been clearly defined, but dynamic changes in the MELD score 
over time may have added prognostic benefit with a change 
of ≥ 2 points during the first week independently predict-
ing in-hospital mortality. The GAHS appears to have better 
specificity in identifying patients with the highest risk of early 
death as the 1- and 3-month survival rate of patients with a 
GAHS score ≥ 9 is 46% and 40% respectively, compared to 
64% and 52% for those patients with a MDF > 32. 

Treatment of Alcoholic Hepatitis
Abstinence for alcohol is the most important intervention for 
patients with alcoholic hepatitis as it has been shown to im-
prove survival and histologic features of alcohol-induced liver 
disease. For those individuals with severe disease in whom 
additional treatments are needed to aid in their recovery, sev-
eral therapeutic agents have been investigated. Many of these 
therapeutics were chosen based on their ability to suppress 
the immune system as inflammation is thought to be central 
to the pathophysiology of alcoholic hepatitis (see Table 3). 

The most extensively studied (and controversial) treatment is 
corticosteroids. The lack of uniformity amongst the clinical 
trials of corticosteroids for alcoholic hepatitis has complicated 
our ability to determine how they should be optimally used. 
It is evident that corticosteroids most benefit patients with 
hepatic encephalopathy and more severe disease (MDF > 
32). These patients appear to have a better survival if treated 
with corticosteroids compared to placebo (survival 84.6% vs. 
64%, respectively) according to a meta-analysis of pooled 
data from three trials that used a uniform severity of illness.5 
The survival benefit from corticosteroids is evident through 
the first year, but not beyond that time period. It is estimated 
that the number needed to treat (NNT) is 5, i.e., 5 patients 
with severe alcoholic hepatitis need to be treated to save 1 
life. Prednisolone 40 mg daily is used in lieu of prednisone 
for 4 weeks followed by a dose taper. Patients with a high 
likelihood to respond to corticosteroids can be identified af-
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ter 7 days of therapy using the Lille Model:6 3.19 - 0.101 * 
(age in years) + 0.147 *(albumin day 0 in g/L) + 0.0165 * 
(evolution in bilirubin) - 0.206 * (renal insufficiency) - 0.0065 
*(bilirubin day 0) - 0.0096 * (prothrombin time in seconds). 

Renal insufficiency is rated 0 if absent and 1 if creatinine 
above 1.3 mg/dl. A Lille score > 0.45 predicts a poor response 
to corticosteroids with 6-month survival of 25%, compared 
to a survival rate of 85% for patients with a score below 
this threshold.

The next most often used treatment for alcoholic hepatitis is 
pentoxifylline, a phosphodiesterase inhibitor that has been 
shown to reduce inflammatory markers, particularly TNF-α, 
IL-2, IL-5, and IL-10. Dosed 400 mg three times daily, pent-
oxifylline has been shown to reduce in-hospital mortality in 
patients with severe alcoholic hepatitis (MDF > 32) from 
46% (placebo) to 25.6%, giving a NNT of 4.7 (similar to 
corticosteroids).7 The benefit of pentoxifylline appears to be in 
preventing the development of renal failure from hepatorenal 
syndrome. One small study of pentoxifylline from India did 
show superiority over corticosteroids, primarily by reducing 
the occurrence of the hepatorenal syndrome. However, further 
studies would be needed to confirm this finding. While the 
immunomodulating effects of pentoxifylline have shown to 
be of benefit in alcoholic hepatitis, more specific cytokine 
inhibitors such as the anti-TNF-α agents infliximab and etan-
ercept both resulted in increased mortality, predominantly 
due to infections.

Aside these and other therapeutic agents, nutritional supple-
mentation has been extensively studied in alcoholic hepatitis. 
The rationale for this intervention is that protein calorie malnu-
trition is common in alcoholics. Severity of malnutrition also 
correlates with AH disease severity and outcomes. Attempts 

to alter nutritional status have ranged from anabolic steroids 
to nutritional supplementation and aggressive enteral feeding. 
While there has not been a conclusive survival benefit shown 
with nutritional intervention, it is also evident that providing 
enteral nutrition does not worsen outcomes. All patients with 
alcoholic hepatitis, irrespective of severity, should be assessed 
for nutritional deficiencies and provided enteral or parenteral 
nutrition if needed.

Liver Transplantation in Alcoholic Hepatitis
Liver transplantation for alcoholic hepatitis is controversial 
given 1) the fear of recidivism in patients who have not yet 
had a period of abstinence/rehabilitation and 2) the shortage 
of organs that can be allocated for patients on the waitlist 
for a transplant. Patients with severe alcoholic hepatitis not 
responsive to abstinence and therapeutic intervention (i.e., 
corticosteroid non-responders with a Lille Score > 0.45) will 
have a high MELD score, placing them at or near the top of 
the transplant waitlist. Therefore, if they are listed, they will 
likely not be able to complete the 6 months of abstinence 
that is currently recommended for patients with alcohol liver 
disease prior to receiving a liver transplant. However, both 
overall survival and graft survival are comparable between 
alcohol- and non-alcohol induced liver diseases. Addition-
ally, a retrospective analysis of explanted livers from patients 
transplanted for alcohol liver disease who had superimposed 
alcoholic hepatitis fared no worse than those without this in-
flammatory process. Finally, in a highly selected group of 26 
patients with severe alcoholic hepatitis in France, early liver 
transplant with less than 6 months of abstinence was associ-
ated with a significant improvement in survival compared to 
those not transplanted (77% vs. 23%, respectively).8 Three 
patients did resume using alcohol between 720-1,140 days af-
ter transplantation. However, a reproducible selection process 
for identifying patients with a low risk of recidivism is not 
established, and transplant programs must also consider the 
stigma that this practice will have within the general public. 

Table 1: Prognostic Scores for Alcoholic Hepatitis

Modified Discriminant 
Function

4.6*(Prothrombin time – control) 
+ Bilirubin 

Model of End Stage 
Liver Disease

3.78*[Log bilirubin] + 11.2*[Log 
INR] + 9.57*[Log creatinine] + 
6.43

Table 2: Glasgow Alcoholic Hepatitis Score

Score

1 2 3

Age < 50 ≥ 50 –

WBC < 15 ≥ 15 –

Urea (mmol/l) < 5 ≥ 5 –

PT ratio < 1.5 1.5 – 2.0 > 2.0 

Bilirubin (µmol/l) < 125 125 – 250 > 250 

Table 3: Therapeutics Investigated for Alcoholic Hepatitis

Corticosteroids

Pentoxifylline

TNF-α Inhibitors (Infliximab/Etanercept)

Nutritional Supplementation

Colchicine

Propylthiouracil (PTU)

S-adenosyl L-methionine (SAMe)

Antioxidants (Vitamin E, Silymarin)

Anabolic Steroids

Calcium Channel Blockers
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