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Abstract
Alcoholic liver disease (ALD) is a major cause of alcohol-
related morbidity and mortality. Its presentation ranges 
from fatty liver to alcoholic hepatitis (AH), cirrhosis, and  
hepatocellular carcinoma. Although the amount and pat-
tern of alcohol consumption is a well recognized predis-
posing factor for the development of serious liver pathol-
ogy, environmental factors and the host’s genetic make-
up may also play significant roles that have not yet 
been entirely explored. Continuing alcohol consumption  
is a major factor that influences the survival of patients 
with AH. The presence of cirrhosis at presentation or its 
development on follow up is a major factor determining 
the outcome in the long run. This chapter deals with the 
epidemiology and magnitude of ALD in general and AH 
in particular. 
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DEFINITION
Alcoholic liver disease (ALD) describes a spectrum of  con
ditions ranging from reversible fatty liver to alcoholic hep
atitis (AH), cirrhosis, and hepatocellular carcinoma (HCC). 
AH is a distinct clinical syndrome caused by chronic alco
hol abuse and carries a particularly poor prognosis with a 
28day mortality ranging from 30% to 50%[1]. Although 
AH is an acute condition, nearly 50% of  patients with AH 
have established cirrhosis at the time of  clinical presenta
tion[2]. 

AH typically occurs in an individual with longstanding 
history of  alcohol intake although abstinence for several 
weeks prior to admission is not uncommon. However, 
clinical presentation after abstinence of  more than 3 mo 
should raise suspicion of  advanced underlying alcoholic 
cirrhosis or chronic liver disease. 

Several pro-inflammatory cytokines have been detect
ed in AH patients. In uncomplicated cases, histology of  
AH is characterized by neutrophilic infiltration (a marker 
of  alcoholinduced hepatitis), ballooning degeneration of  
hepatocytes, spotty necrosis and fibrosis in the perivenular 
and perisinusoidal space of  Disse (‘‘chicken wire’’ fibro
sis), and Mallory hyaline inclusions[3]. 
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EPIDEMIOLOGY
Amount of alcohol intake 
The amount of  alcohol consumption that places an indivi
dual at risk of  developing AH is not known. However, in  
practice, most patients with AH drink more than 100 g/
d[4] (which corresponds to 67 drinks per day where one 
drink contains 1315 g of  alcohol), with 150200 g per day  
being common[5]. The typical patient has consumed alcohol  
heavily for two or more decades[5], although in an occa
sional patient alcohol abuse may be for less than 10 years. 
However, clinicians should consider anyone drinking more  
than 3050 g/d for more than 510 years at risk of  devel
oping ALD[6].

Estimates of  the amount of  alcohol consumed may 
not be accurate since it is based on interviewing the pa
tient and/or family members[7]. The patient’s history re
veals the type of  alcohol intake and the amount consumed 
in volume or number of  drinks. One drink is typically de
fined as 12 ounces (355 mL, 4%-5% weight by volume or 
w/v) of  beer, 5 ounces (125 mL, 10%12% w/v) of  wine 
or 1.5 ounces (45 mL, 40%50% w/v) of  spirits.

Patterns of  alcohol intake around the world are con
stantly evolving and have a strong bearing on the preva
lence and incidence of  ALD. In one study reporting data 
for adult per capita consumption of  alcohol in the year 
2000, spirits dominated the type of  alcohol consumed in 
most regions of  the world. The highest amount of  alco
hol per adult was reported in Europe, especially in Russia 
and surrounding countries, and the least was in the mostly 
Islamic regions of  the Eastern Mediterranean and in the 
less developed region of  Southeast Asia, predominantly 
India[8]. The annual per capita change in alcohol consump
tion in various countries has a direct correlation to cirrho
sis mortality rates. A Canadian study confirmed that per 
capita alcohol consumption is closely related to mortality 
rates from alcoholic cirrhosis in both men and women[9]. 
In another analysis of  22 European countries, the rela
tionship between an increase in liver disease and increase 
in per capita alcohol intake was shown for both men and 
women[10].

Populationbased surveys indicate that 68% of  adult 
Americans drink at least one alcoholic beverage per month.  
Traditionally, drinking is considered harmful if  alcohol use 
impacts the daily functioning and/or social life of  the in
dividual such as loss of  job, accident, loss of  family mem
ber, or death[11]. About 10% of  the population consumes 
more than two drinks per day, which is a commonly used 
definition of  “heavy drinking”[12]. However, substantial dif
ferences exist in the prevalence of  heavy drinking among  
population subgroups. For example, 18% of  men but only 
3% of  women are classified as heavy drinkers. Further, 
heavy drinking is reported to be more common in Whites 
than in African Americans or Hispanics. Heavy alcohol 
consumption is generally more common in people with 
low educational level and income, the unemployed, and in 
those with occupations that are characterized by job alien
ation, job stress, and low job satisfaction[13].

Environmental and host factors
A dosedependent relationship has been observed be
tween selfreported alcohol intake and the risk of  develop
ing ALD[6]. Although physicians should consider anyone 
drinking ≥ 3050 g/d for more than 510 years at risk for 
developing ALD, the disease does not develop in everyone 
with this amount of  alcohol consumption. About 90% to 
100% of  heavy drinkers have steatosis, 10% to 35% have 
AH, and 8% to 20% have alcoholic cirrhosis[14]. The point 
prevalence of  cirrhosis is 1% in persons drinking 30 to 60 
g of  alcohol a day and up to 5.7% in those consuming 120 
g daily[15].  Clearly, other factors related to environment or 
the host predispose an individual to the development of  
liver disease[16]. These factors are: 

Age: The typical age at presentation of  AH is between 40 
and 50 years, with the majority occurring before the age 
of  60 years[17,18].

Gender: The risk of  developing alcoholinduced liver 
disease increases significantly from 7 to 13 beverages per 
week for women and from 14 to 27 beverages per week 
for men; the relative risk increases more steeply for wom
en than for men with increasing alcohol intake[6]. This 
gender difference is due to several factors such as differ
ences in gastric alcohol, dehydrogenase (ADH) levels, and 
a higher proportion of  body fat in women[19]. Although 
women are at an increased risk of  developing liver disease 
with  alcohol intake[16], the majority of  patients with AH 
are males because men are twice as likely to abuse alcohol 
compared to women[11]. 

Race and ethnicity: The rates of  development of  cirrho
sis and mortality are higher in African Americans and His
panics compared to Caucasians[20]. This was reflected in an 
analysis of  changes in national drinking patterns between 
1984 and 1992, which showed longer and heavier drinking 
patterns in blacks and Hispanics compared to whites[21]. 

Obesity: The presence of  longstanding obesity is an 
independent risk factor for liver disease and cirrhosis in 
alcoholics[22]. Given the burgeoning problem of  obesity in 
the developed world, it is likely that alcoholrelated injury 
will increase[23]. Obesity potentiates the severity of  ALD 
in all its stages, including fatty liver, AH, and cirrhosis[24]. 

Protein Calorie Malnutrition: Most patients with AH 
are malnourished[25], and the risk of  death is closely cor
related with the degree of  malnutrition[26]. Mortality in
creases in direct proportion to the extent of  malnutrition, 
approaching 80% in patients with severe malnutrition (i.e., 
less than 50% of  normal nutritional intake)[27]. Micronutri
ent abnormalities, such as hepatic vitamin A depletion or 
depressed vitamin E levels, may also potentially aggravate 
liver disease[28]. Parenteral and enteral feeding improves 
nutritional status but does not improve shortterm sur
vival[29]. 
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Drinking patterns and type: The type of  alcoholic bev
erage and the pattern of  drinking also affect the develop
ment of  liver disease. In one study from Denmark, the 
chances of  getting liver disease were higher from drinking 
beer and spirits as compared to drinking wine[30]. Drinking 
outside of  meal times increases the risk of  developing liv
er disease. Binge drinking defined as intake of  ≥ 5 drinks 
at a time, another risk factor for AH, is reported in about 
28% of  adults with a history of  alcohol abuse[3133].

Hepatitis C virus: Concomitant alcohol abuse and hepa
titis C virus (HCV) for various reasons, occur in about 
14% of  individuals with chronic liver disease[34]. Alcohol 
and HCV act synergistically to increase the incidence of  
cirrhosis and HCC, more rapid progression to fibrosis and 
cirrhosis, and reduced survival compared to when either 
of  these factors is present alone[34]. Drinking more than 50 
g/day of  alcohol increases the relative risk of  liver fibrosis 
in HCV patients 1.3fold compared to HCVinfected non
drinkers and is associated with higher viremia[35]. Worse 
clinical course with a higher mortality is also observed 
with AH in the presence of  hepatitis C[36]. A similar inter
action has been postulated between chronic hepatitis B 
infection and alcohol[37], but the evidence is unclear.

Genetic factors: There is higher occurrence of  alco
holism in adopted children of  alcoholic parents and in 
monozygotic twins compared to dizygotic twins[38,39]. Poly
morphisms of  genes encoding for ADH and cytochrome 
P450enzymes have been associated with higher occur
rence of  liver disease[40,41].

MAGNITUDE
Incidence and prevalence 
The precise incidence of  AH is unknown, although a 
prevalence of  approximately 20% was noted in a cohort 
of  1604 patients with alcoholism who underwent liver 
biopsy[4]. The true prevalence of  AH is difficult to assess 
because AH may be completely asymptomatic and often 
remains undiagnosed[32]. The prevalence of  AH may be 
estimated from the prevalence of  alcoholism, which af
fects 8% of  general population in the United States or 
about 16 million people. In Italy the estimated number of  
alcoholics is 1 500 000, with 3 500 000 atrisk drinkers[42]. 
About 10 to 35% of  all alcoholics have changes consistent 
with AH[43]. Since up to 35% of  alcoholics are estimated 
to have AH, the number of  AH patients in the United 
States may be nearly 5 million and in Italy about 500 000.

Global and economic burden
Heavy drinking and its consequences have a significant im- 
pact on public health. Five percent of  the deaths occur
ring annually in the United States (approximately 100 000 
per year) are either directly or indirectly attributable to 
alcohol abuse[12]. In 1994, approximately 7.4% of  adult 
Americans met the DSMIV criteria for the diagnosis of  
alcohol abuse and/or alcohol dependence[44]. More recent 

data suggest that 4.6% meet criteria for alcohol abuse and 
3.8% for alcohol dependence[45]. 

In 1990, alcohol accounted for 3.5% of  the global 
burden of  disease, whereas tobacco accounted for 2.6%[8]. 
In industrialized countries, between 5% and 66% of  all 
chronic liver disease is related to alcohol use. The costs 
to society from alcohol abuse cannot be overemphasized. 
The estimated overall cost in the United States in 1998 
was $184.6 billion, with healthcare costs accounting for 
$26.5 billion of  that total. Approximately $600 million 
to $1.8 billion was spent on hospitalrelated costs. As per 
the Centers for Disease Control (CDC), the incidence of  
chronic liver disease between December 1998 and No
vember 1999 was 72.3 per 100 000. Of  these cases, 24% 
were due to alcohol and 57% were due to HCV[46].

ALD is the second most common indication for 
orthotopic liver transplantation (OLT) for chronic liver 
disease in the Western world[47]. According to the United 
Network for Organ Sharing (UNOS) database, 41 734 
liver transplants using organs from dead donors (cadaveric 
transplants) were performed in the United States between 
1992 and 2001[48]. Of  those, 12.5% were performed on 
patients with ALD, and 5.8% on patients with ALD and 
concurrent HCV infection (Figure 1). This makes ALD 
the second most frequent indication (after hepatitis C) 
for OLT. Whereas alcoholic cirrhosis is a widely accepted 
indication for OLT, there is only limited experience of  
transplantation in patients with AH. Since the current 
consensus is that at least 6 mo of  abstinence is required 
prior to OLT, most patients with AH do not qualify for 
OLT[47].

Mortality data
Excessive alcohol consumption is the third leading pre
ventable cause of  death in the United States[49,50]. Globally 
alcohol consumption accounts for an estimated 3.8% mor 
tality[8]. Although there are varoius causes of  death among 
alcoholics, liver disease stands out as a significant cause 
of  mortality. In 2003, 44% of  all deaths from liver dis
ease were attributed to alcohol[51], while approximately 
10%15% of  U.S. alcoholics eventually developed ALD[52].  
Since alcoholism is high among young people, approxi
mately 30 years of  life are lost per alcoholassociated 
death with about 2.3 million years of  potential life lost in 
2001 in the U.S.[49]. 

Trends in mortality from ALD: Age and sex adjusted in 
cidence rates of  ALDrelated deaths decreased from 6.9/ 
100 000 persons in 1980 to 4.4/100 000 persons in 2003. 
The age and sexadjusted ALDrelated mortality (per 100 
000 persons) decreased from 6.3 to 4.5 in Caucasians, 11.6 
to 4.1 in African Americans, and 8.0 to 3.7 in the “other” 
race groups[53]. Hence, as of  2003, ALDrelated mortality 
affected the three race categories similarly. The rates of  
deaths related to AH did not increase over the 24year pe
riod[54]. However, this may provide an incomplete picture 
as AH is often misdiagnosed by physicians and by coding 
specialists and the true burden of  AH related deaths may 
be underestimated[32].
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Short-term mortality of  AH: In the short term, the mor
tality of  AH is closely related to the severity of  illness on 
presentation. Overall, there is 15% mortality at 30 d and 
39% at 1 year[55]. Mortality varies with the disease sever
ity with about 20% in mild forms, and between 30% and 
60% in severe AH[56]. In a British study, 30day mortality 
rates of  less than 20% were observed in patients with 
mild to moderate disease but exceeded 40% in individuals 
with severe liver injury[57]. Survival in this study was poorer 
among women[57]. 

Long-term follow up and progression to cirrhosis of  
AH: In a study on a cohort of  patients with AH followed 
for over 4 years, survival was about 58% in uncomplicated 
AH, but 35% in AH with cirrhosis[58]. The probability of  
developing cirrhosis in patients with AH is approximately 
10% to 20% per year, and approximately 70% of  patients 
with AH will ultimately develop cirrhosis[59]. In one study, 
approximately 40% of  patients with AH were found to 
have cirrhosis on repeat biopsy 5 years later[60]. Outcome 
depends largely on abstinence from alcohol. In individuals 
with complete cessation of  alcohol intake, complete re
covery of  liver function and reversion to normal liver his
tology has been described in about 10% of  the cases[61]. In  
this same study, progression of  AH to cirrhosis despite ab 
stinence occurred in a higher proportion of  women com
pared to men indicating that women are at a greater risk 
of  progression of  ALD[62].

In summary, AH, a frequent cause of  alcohol related 
morbidity and mortality in patients with chronic alcohol 
abuse is a common and distinct clinical syndrome. Alco
hol abstinence is the dominant factor determining out
come in the shortterm as well as on longterm followup. 
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