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Alcoholic liver disease

A D Thomson, G L A Bird, J B Saunders

During the 1950s and '60s when the debate about
the relative contribution of alcohol toxicity and
malnutrition to alcohol related liver damage was
raging in the United States,' Britain was more
interested in other forms of liver disease. As
awareness ofthe size of the alcohol problem grew
in this country,2 3 research work at the Liver Unit
began to reflect the changing situation. Immuno-
logy was already well established at King's and
the development of a new lymphocytotoxicity
assay by Thomson and colleagues provided
a useful tool for investigating immunological
changes in alcoholic liver disease.4 These studies
have continued over the past 15 years with
the aim of identifying the precise mechanisms
involved and why some patients have a pro-
pensity to progressive liver damage, even when
alcohol is discontinued.5
These investigations naturally lead to attempts

to identify groups of individuals especially sus-
ceptible to alcohol induced liver injury. This was
the main focus of research in the 'middle period'
from the late 1970s onwards. Research into
alcoholic liver disease expanded considerably in
1979 with the formation of a multidisciplinary
Alcohol Research Group by Michael Davis and
John Saunders. This group extended its work
into biochemical mechanisms of liver damage in
conjunction with the MRC Human Biochemical
Genetics Unit. It also established a programme
of research into the underlying alcohol depend-
ency and psychosocial factors. The group, which
was supported by the Department of Health and
Social Security, forged close links with the
Addiction Research Unit at the Maudsley Hos-
pital. This resulted in a more comprehensive
approach to management, including psycho-
logical as well as medical treatment.6
The third main area of work has been in the
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Figure 1: Mechanisms ofTandB cell stimulation in alcoholic
liver disease.

treatment of alcoholic liver disease. This has
included strategies to increase abstinence from
alcohol, the effects of nutritional supplementa-
tion, pharmacological methods of modifying the
disease process and other hepatoprotective
agents. Together with Roy Calne in Cambridge
the Liver Unit pioneered liver transplantation in
Britain and more recently, this method of treat-
ment has been offered to a number of patients
with end-stage alcoholic liver damage.
The study of alcoholic liver disease has there-

fore come of age. The Liver Unit's research
programme has developed in response to the
increasing problems caused by alcohol in this
country. It has evolved logically, using tech-
niques developed for investigating other forms of
liver disease, and with an emphasis on collabora-
tion with other units to provide a true multi-
disciplinary perspective.

Mechanisms of liver damage

IMMUNOLOGICAL INJURY
The possibility that alcoholic liver disease might
be in part, the result of an 'immune attack' on
hepatocytes is suggested by the histological fea-
tures of alcoholic hepatitis with infiltration of
polymorphonuclear and mononuclear cells, and
the observation that in some patients progression
of the hepatic injury occurred even after absti-
nence. In severe alcoholic hepatitis especially,
liver damage often increases for two to four
weeks after admission to hospital and after
cessation of alcohol consumption. To determine
whether an autoimmune reaction to liver specific
proteins was occurring, Cochrae and col-
leagues7 adopted the lymphocytotoxicity assay of
Thomson et al.4 Lymphocyte toxicity towards
normal (rabbit) hepatocytes was shown in 15 of
17 patients with alcoholic hepatitis, and was not
present at other stages of alcoholic liver disease.
It was possible to block this reaction by the
addition of a liver specific protein extracted from
the membrane of liver cells, lending support to
the view that the exposed protein was acting as
an antigen. The probability that lymphocyte
mediated toxicity could play an important role
in hepatocyte injury in alcoholic hepatitis was
further strengthened by the observation that the
degree of cytotoxicity correlated well with the
presence of liver cell necrosis. Furthermore,
antibodies to liver specific protein could be
detected in such patients, and correlated with the
degree of necrosis.8

In an extension of this work, Neuberger and
colleagues showed the presence of circulating
antibodies in 43% of patients with alcoholic liver
disease which reacted specifically with hepato-
cytes isolated from ethanol pretreated rabbits.9
This suggested that an alcohol related antibody
could promote antibody dependent cell medi-
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ated cytotoxicity and react with cell surface
antigens resulting from the effects of alcohol or
its metabolites on the hepatocyte. Using a similar
cytotoxicity system, Crossley et al showed that
disulfiram, an inhibitor ofacetaldehyde metabol-
ism, enhanced the cytotoxicity, supporting the
theory that acetaldehyde, rather than ethanol,
was responsible for generating these neoanti-
gens.'0 Abnormalities of lymphocyte subpopula-
tions in patients with alcoholic liver disease have
thrown light on other potential mechanisms of
damage. There are defects in helper-T cell
function and hyper-reactivity of B cells, accom-
panied by increased spontaneous production of
IgG and IgA."I
During this period, therefore, a number of

immunological changes were shown which could
explain the basis of individual susceptibility to
alcoholic liver disease and possibly why liver cell
damage continues in some patients after alcohol
intake has ceased. A schema is presented to
summarise the findings. Patients with alcoholic
hepatitis have antibodies reacting with acetalde-
hyde altered liver cell membrane antigens (Fig
1). Lymphocytes from patients with alcoholic
hepatitis are also directly cytotoxic to different
target cells in vitro (Fig 2). These mechanisms
may act in parallel to cause hepatocyte necrosis.
It must be acknowledged, however, that the
pathogenetic role of these findings has not been
proved, and it is possible that they are the
consequence of liver injury which exposes new
membrane proteins. A further possibility is that
immunological changes act pari passu with other
mechanisms.
More recent interest has focussed on the role

of cytokines as mediators of hepatocyte damage.
In alcoholic liver disease the occurrence of raised
concentrations of circulating endotoxin is
thought to be because of increased gut perme-
ability or impaired Kupffer cell function.
Endotoxin stimulates the release of tumour
necrosis factor, a cytokine secreted by mono-
cytes, macrophages, and lymphocytes. Tumour
necrosis factor has a wide range of biological
actions including the induction of fever, neutro-
philia, and hypotension. These are clinical fea-
tures present in severe alcoholic hepatitis, and in
animal models tumour necrosis factor has been
implicated as a mediator of liver cell necrosis.
Tumour necrosis factor production by peri-
pheral blood mononuclear cells from patients
with alcoholic hepatitis has been shown recently
to be significantly greater than in controls, both
before and after stimulation with endotoxin."2
In 21 patients with severe alcoholic hepatitis
admitted to the Liver Unit, plasma tumour
necrosis factor concentrations were above the
normal range in all but one, and significantly
higher than in abstinent patients with alcoholic
cirrhosis and alcoholics without liver disease.
Furthermore, plasma tumour necrosis factor was
higher in patients who subsequently died and
correlated significantly with bilirubin, fever,
and neutrophilia. The concentrations decreased
in patients who recovered.13 Endotoxins are also
implicated in the pathogenesis of hepatic
injury.'4 Although there was no correlation
between tumour necrosis factor and endotoxin
concentrations in our subjects, endotoxin con-

Figure 2: Cell mediated 'immune attack' on hepatocytes could
be promoted by endotoxaemia and activation ofthe cytokine
cascade.

centrations were highest in patients with
alcoholic hepatitis. Endotoxins could therefore
have a synergistic role in hepatocyte damage.'4

Other cytokines that could be responsible for
the clinical manifestations, and/or contribute to
the abnormalities seen in cell mediated and
humoral immune systems include interleukin-1
and interleukin-2. Raised interleukin-1 activity
is associated with fibrosis and cirrhosis. Con-
centrations are, however, normal in patients
with alcoholic hepatitis in whom underlying
cirrhosis is not present.' In contrast, inter-
leukin-2 production by peripheral blood mono-
nuclear cells is reduced in inactive alcoholic
cirrhosis, and could be one of the factors that
contributes to the impaired immune response
and susceptibility to infection seen in patients
with alcoholic cirrhosis. 'I

BIOCHEMICAL MECHANISMS OF LIVER DAMAGE
The interaction between alcohol, malnutrition,
and liver injury has proven to be complex,

Figure 3: Ethanol metabolism causes increasedfonnation of
free radical oxygen species and impaired protein trafficking.
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particularly when considering the evolution of
this process in the patient. Although the direct
toxic effect ofthe products ofalcohol metabolism
is no longer questioned, there is evidence indi-
cating that malnutrition may be needed to pro-
duce the spectrum of alcoholic liver damage
seen.

In man, ethanol is largely metabolised by two
systems: the alcohol dehydrogenase and MEOS
pathways, the latter being induced by high levels
ofalcohol intake. All pathways produce acetalde-
hyde as an intermediate product. This molecule
is extremely reactive, combining with lysine or
valine residues or with nucleic acids or peptides,
and may produce immunologically foreign pro-
teins or loss of enzyme activity causing the
hepatocyte to become less efficient.

Acetaldehyde also reacts with tubulin, inter-
fering with its polymerisation by binding coval-
ently to its dimer form. This impedes the
movement of organelles and proteins within the
cell and the interference with hepatocyte cell
membrane proteins is likely to impair protein
transport across the cell surface membrane.
These findings may explain why high ethanol
intake causes accumulation of protein within the
hepatocyte. Damage to microtubules or their
associated proteins will interrupt protein trans-
port, and membrane protein damage is consis-
tent with the impairment of receptor mediated
endocytosis of macromolecules in the liver in
alcoholism. Defects in protein trafficking are
likely to interfere with the function of many
hormones, trophic factors, biogenic peptides,
and carrier proteins. 16 The oxidation of acetalde-
hyde especially by the low Km acetaldehyde
dehydrogenase will generate free radical oxygen
species (Fig 3). These molecules are highly
reactive and are capable of damaging cells.

Studies into biochemical mechanisms of
alcoholic liver injury started in 1980 with the
establishment of techniques for assaying
acetaldehyde, and the activities and isoenzyme
profiles of the principal alcohol metabolising
enzymes. Higher blood acetaldehyde concentra-
tions were found after administration of alcohol
in alcohol dependent subjects and those with
liver damage than in healthy non-alcoholic
controls.'7 Furthermore, hepatic aldehyde de-
hydrogenase activity was lower in patients with
alcoholic cirrhosis than in those with fatty liver.
This seems to be an acquired defect and suggests
that patients with cirrhosis are particularly liable
to accumulate acetaldehyde during metabolism
of alcohol. They may experience a vicious circle
of increasing acetaldehyde concentrations, caus-
ing greater liver injury, which further suppresses
aldehyde dehydrogenase activity.'8
As described previously, alcohol, and specific-

ally its metabolite acetaldehyde, have been
shown to result in the formation of neoantigens.
These are presumably located on the surface of
hepatocytes. To complement this work, the
activities of surface membrane associated
enzymes were studied. Alcohol was shown to
suppress activities of (Na+-K+)ATPase in
vitro. 1' Although the concentrations that produce
this effect are generally higher than occur in
man, these experiments serve to illustrate the
multifaceted effects of alcohol and raise the

possibility that in vivo acetaldehyde synthesised
in proximity to surface membranes may inhibit
enzyme and ion channel function at concentra-
tions approximating to those occurring during
the metabolism of alcohol.

Susceptibility to alcoholic liver disease

EPIDEMIOLOGY
Early epidemiological studies of alcoholic liver
disease showed a dose response relationship
between cumulative alcohol consumption and
the risk of cirrhosis.20 In contrast, recent pro-
spective studies have suggested that only about
20% of heavy drinkers will ultimately develop
alcoholic cirrhosis, provided their average daily
intake regularly exceeds a threshold dose of
about 50-60 g.5 This is consistent with the
common clinical experience that some individ-
uals develop alcoholic cirrhosis while still in their
early 20s while others escape damage after a
lifetime of heavy drinking. Investigation of the
basis for this differing susceptibility has been a
major focus of research in the Liver Unit since
the mid-1970s.

Individual variation in susceptibility could be
partly explained by environmental factors, such
as alteration of the metabolic handling of alcohol
by exposure to enzyme inducing drugs, or con-
comitant infection with hepatitis viruses. It
might reflect subtle differences in the pattern of
drinking between individuals. It is also likely
that genetic factors play a significant role.'8

Initial studies examined the influence of gen-
der and histocompatibility antigen (HLA)
status. In the first large clinical series reported
from the Liver Unit, Krasner and colleagues2'
showed that women were more likely to have
alcoholic hepatitis at presentation than men;
91% of men had an average daily alcohol intake
exceeding 150 g compared with 65% of women.

This substantial difference in susceptibility
between the sexes was confirmed in a later series
by Saunders and colleagues.22 23 The earlier
report22 synthesised the published work on sex
related differences, and showed that women
developed alcoholic liver disease at a younger
age, after a shorter period of drinking, and at a
lower mean daily alcohol intake than men. They
formulated three hypotheses: (i) differences in
body composition, specifically the lower lean
body mass and higher proportion of fatty tissue
in women resulted in higher blood alcohol con-
centrations after a standard drink than in men,
and accordingly more severe tissue injury; (ii)
the greater propensity of women to develop
autoimmune disorders predisposed them to de-
velop a heightened immune response to normal
liver cell components and to alcohol induced
neoantigens (this might also be related to histo-
compatibility antigen factor status); (iii) that sex
related differences in alcohol metabolising
enzymes resulted in women having higher
acetaldehyde concentrations and a greater risk
of free radical injury.
The last hypothesis was more speculative,

although alcohol dehydrogenase activity is
higher in the females of certain animal species
than in males.
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The study by Bailey and colleagues in 197624
was the first to draw attention to an histo-
compatibility antigen factor association with
alcoholic cirrhosis: 45% of such patients had
the histocompatibility antigen factor B8, com-

pared with 25% of healthy controls and 10%
of patients with alcoholic fatty liver. Because of
the large number of histocompatibility antigen
factor antigens tested, it was possible that this
apparently significant difference could have
arisen by chance. A later study from the Royal
Free Hospital, however, in which only the pre-
sence of B8 was tested confirmed the association
specifically in males.25 Similar findings were
reported from some overseas centres but not in
others.26 Interpretation of these studies is diffi-
cult because a high prevalence of a particular
histocompatibility antigen factor marker could
simply reflect a predisposition to alcohol abuse.

In 1979 the Alcohol Research Group devel-
oped a standardised protocol for the assessment
of all patients with alcoholic liver disease admit-
ted to the Liver Unit.'8 This included a com-
prehensive assessment of lifetime alcohol intake,
alcohol dependence and related problems, histo-
compatibility antigen factor status, hepatitis
serology, markers of immune reactivity, liver
histology, and in subsamples the isoenzyme
profile of alcohol dehydrogenase and aldehyde
dehydrogenase. In addition, follow up data were
collected for the first two years after discharge.
A computerised data base was established to
facilitate analysis. Over 400 patients were
systematically investigated over the next five
years.

In this way Saunders and colleagues were able
to analyse the effect ofhistocompatibility antigen
factor status in relation to cumulative alcohol
consumption in a large group of patients with
alcoholic cirrhosis. Both male and female
patients with the histocompatibility antigen
factor B8 antigen had been drinking in excess of
40 g alcohol per day for a shorter period of time
than patients with cirrhosis of comparable
degree without histocompatibility antigen factor
B8.2' The mean daily alcohol intake of the two
groups was the same, showing that genetic
determinants linked to the antigen were not
influencing drinking behaviour. Histological
signs of alcoholic hepatitis and alcoholic hyaline
were more common in the histocompatibility
antigen factor B8 group. It was suggested that
alcohol induced antigens might result in a

heightened immune response in patients with B8
and thereby favour the development of alcoholic
hepatitis and progression to cirrhosis. A partic-
ularly striking finding in this study was that
female patients had developed cirrhosis in just
over half the time of male patients. Studies
currently underway in the Liver Unit and other
centres, using molecular biology techniques, will
provide further clues on genetic differences in
immunological and enzyme phenotypes.

Collaborative work with Dr David Hopkinson
at the MRC Human Biochemical Genetics Unit
in London lead to the development of a novel
technique for the simultaneous electrophoretic
separation of isoenzymes of alcohol dehydrogen-
ase and aldehyde dehydrogenase in human liver
biopsy specimens." Isoenzyme profiles were

determined in 85 patients with different grades
of alcoholic liver injury. No differences were
found in the prevalence of the phenotypes of
alcohol dehydrogenase. A reduction in activity
of the mitochondrial isoenzyme of aldehyde
dehydrogenase was, however, found in patients
with alcoholic cirrhosis. This was considered to
be an acquired rather than an inherited defect,
but one that could lead to progressive liver injury
mediated by acetaldehyde. 18

The role of environmental factors other than
alcohol has been the subject of much debate.
Although the majority of patients with alcoholic
cirrhosis have evidence of malnutrition, it
appears that this is caused predominantly by the
effects of the disease process. It is reasonable to
suppose that alcohol might act in synergy with
other hepatotoxic agents to cause disease which
would not occur if either were acting independ-
ently. Alcohol interacts with paracetamol to
exacerbate hepatic necrosis, but no drugs were
found to be consistently associated with a partic-
ular type of damage in the Liver Unit series.
Evidence of previous infection with hepatitis B
virus was found in 20% of alcoholic cirrhotic
patients, but this was not significantly different
from those with fatty liver.28

Important clues to the nature of the under-
lying drinking behaviour were obtained from the
comprehensive alcohol assessment. Nearly all
patients with alcoholic hepatitis or cirrhosis had
a history of unremitting daily drinking, in con-
trast to those with fatty liver or fibrosis, whose
drinking was often of the binge type. Depend-
ence was assessed by using the Severity of
Alcohol Dependence Questionnaire, developed
at the Addiction Research Unit.29 Wodak and
colleagues found scores for dependence were
relatively low among patients with alcoholic
hepatitis or cirrhosis.30 Most patients had never
experienced severe physical dependence symp-
toms, which suggests that their drinking does
not reach the heights of the typical 'alcoholic'. It
is well integrated into the person's life so that a

high intake can be sustained for many years.
Only a minority of patients had received advice
about reducing or ceasing drinking in the past,
and only 22% had undergone formal treatment.3'
Those who had done so were the more severely
dependent or those with major psychosocial
problems.3' Again, it suggests that the drinking
pattern of the typical patient with severe alcohol
induced liver disease does not identify that indi-
vidual as an alcoholic requiring treatment.

Treatment of alcoholic liver disease

TREATMENT OF THE DRINKING PROBLEM
Abstinence remains the most important single
measure to improve the prognosis of patients
with alcoholic liver disease. In studies from the
Liver Unit and elsewhere, the five year survival
of patients who stop drinking is substantially
greater than those who continue.2 2' This is true,
irrespective of whether the patient is still com-
pensated or has signs of decompensation. The
analysis by Krasner et al was among the first to
highlight the significantly greater mortality and
younger age of death in women who continue to
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drink, which was shown to correlate with their
increased tendency to histological progression of
the disease if alcohol is not withdrawn.2' It was
also shown that women are more likely to
develop progression of alcoholic liver disease
even if they stop drinking.

Rates of abstinence after discharge range from
4% to 30% in most series. To try to improve on
this, investigations into psychiatric disorders
and psychosocial impairment were instituted in
1980. Forty eight per cent of patients with
alcoholic liver disease had a history of depressive
disorder compared with 22% of patients with
non-alcoholic liver disease of comparable
severity.32 In women there was a two fold higher
rate of neurotic disorders than in the non-
alcoholic control group. These findings had a
direct influence on the treatment of the under-
lying drinking behaviour. As well as receiving
advice on abstinence and feedback of the
results of the medical assessment, patients were
screened for psychiatric problems. Referral was
arranged for those who had such disorders and
some of the therapies used in the Alcohol Prob-
lems Service at the Maudsley Hospital were
adopted by the staff of the Alcohol Research
Group. Although a controlled trial of this com-
bined approach was not undertaken, abstinence
rates ofup to 55% were achieved, with validation
by monitoring of urine samples for the presence
of alcohol.33

PHARMACOLOGICAL TREATMENT OF ALCOHOLIC
LIVER DISEASE
The mortality from alcoholic liver disease in the
first three months after admission to hospital
varies between 22% for all histological categories
of patient to 60% for those with severe alcoholic
hepatitis. Specific forms of treatment for
alcoholic liver disease have been evaluated in
patients with alcoholic hepatitis in an attempt to
decrease short term mortality and prevent pro-
gression to cirrhosis. In this area the Liver Unit
has been particularly active.
The possibility that immune mechanisms play

a role in the pathogenesis of alcoholic hepatitis
encouraged controlled trials of corticosteroids on
the basis of their immunosuppressant and anti-
inflammatory activity. The first study of cortico-
steroids in acute severe alcoholic hepatitis was
reported by Helman and colleagues, who showed
a statistically significant improvement in short
term mortality with 40 mg/day prednisolone in
14 severely ill patients, all of whom had hepatic
encephalopathy.34 In a controlled trial in the
Liver Unit, 55 patients were randomised to
receive either methylprednisolone 1 g daily for
three days or placebo, on the basis that this dose
ofsteroids was known to be effective in reversing
acute rejection in renal and liver transplants.
There was no significant difference, however, in
mortality between the treatment and placebo
groups, with 57% of the control group and 63%
of the treatment group dying during the study.35

Interest in the use of steroids in the treatment
of alcoholic hepatitis has continued and there
have been 10 other randomised controlled trials
in the last 20 years. A recent meta-analysis of
the 11 trials containing sufficient information

suggested that in the small subgroup of very
ill patients with spontaneous hepatic encephal-
opathy, in whom sepsis is not present, steroids
could be of significant benefit.36
Among other specific therapies for alcoholic

hepatitis, the use of nutritional supplements has
been proposed on the basis that nutritional
deficiencies may promote the toxic effects of
alcohol by the depletion of amino acids and
enzymes.37 Evidence for this comes from a
large Veterans Administration study in which all
patients with alcoholic hepatitis had evidence of
protein-calorie malnutrition and in which the
severity of liver injury correlated with the degree
of malnutrition.38 The current prevalence of
malnutrition in British patients with alcoholic
hepatitis is probably not as high (C Wicks,
personal communication) although in a survey of
nutritional status of patients admitted to the
Liver Unit, with all categories of alcoholic liver
disease, published in 1980, malnutrition was
present in over 55%, more than in patients with
non-alcoholic cirrhosis.39
A number of studies have evaluated supple-

mentation with intravenous aminoacids in
alcoholic hepatitis. The largest of these was
performed by Calvey and colleagues in the Liver
Unit, in which 64 patients were treated with
either conventional protein supplements rich
in branched chain aminoacids or an unsupple-
mented diet.") Positive nitrogen balances were
achieved with supplements containing 10 g or
more nitrogen/day, but no differences in mor-
tality were seen between the three treatment
groups. Mortality overall was 32-43%. In none
of the patients did exogenous nitrogen precipi-
tate hepatic encephalopathy. More recent trials
of parenteral aminoacid supplements have not
shown any improvement in mortality with treat-
ment; other therapeutic approaches are therefore
under scrutiny.4'

Hepatoprotective agents have also been inves-
tigated, the rationale being that hepatocyte
damage, secondary to intracellular metabolic
changes arising from alcoholic metabolism, such
as the generation of free radical oxygen species,
could be prevented. A recent placebo controlled
trial has examined polyunsaturated phosphatidyl
choline. This has been shown in animal models
to improve membrane fluidity and enhance
active transport activity. In a double blind
randomised trial, 53 patients with alcoholic
hepatitis were treated with polyunsaturated
phosphatidyl choline and 51 with placebo for
two years. The outcome was assessed at the end
of the treatment period in terms of mortality,
histological changes and biochemistry. Unfor-
tunately, no statistically significant differences
were seen.42

LIVER TRANSPLANTATION IN ALCOHOLIC LIVER
DISEASE
Several reports now show that survival after
transplantation for alcoholic liver disease is as
good as it is for other forms of chronic liver
disease. In the King's College Hospital and
Cambridge series, the outcome in 24 patients
transplanted for alcoholic cirrhosis between 1980
and 1990 has recently been reviewed.43 In these
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patients one year survival was 66%, actually
better than in patients transplanted for other
forms of cirrhosis. In most, the indication for
transplantation was repeated admission to hos-
pital for complications of portal hypertension
(ascites, variceal bleeding and hepatic encephal-
opathy), but in six patients the indication was
hepatocellular carcinoma superimposed on
cirrhosis.

Rehabilitation, as defined by a return to
occupational and social functioning was evident
in 17 of the 18 patients who survived at least
three months. Three patients were suspected of
relapsing to heavy drinking within six months
after transplant. Although they did not admit to
taking alcohol, there was corroborative evidence
of a return to drinking shown by rises in mean
cell volume and a raised gammaglutamyl trans-
ferase to alkaline phosphatase ratio. In one of
these patients, liver histology two years after
transplant showed alcoholic hyaline, fatty
change, and advanced fibrosis, highly suggestive
of alcohol induced damage. It is of considerable
interest that this patient is positive for histo-
compatibility antigen factor B8, which was
linked to earlier work showing a more rapid
development of cirrhosis.23 As the graft was of
a completely different histocompatibility antigen
factor type, this could be evidence that the
vulnerability of the liver to alcohol in an histo-
compatibility antigen factor B8 positive indivi-
dual is secondary to host factors rather than to
characteristics intrinsic to the liver. The three
patients who returned to harmful drinking were
the only ones not abstinent before transplant.

Analysis of the indications for transplantation
reveals some differences in the selection criteria
used by British and American groups. In the
Cambridge and King's College Hospital series,
all except three patients were abstinent for at
least six months at the time of transplantation
and therefore fulfilled the criteria of the National
Institute of Health Consensus Conference." In
the recent report on liver transplantation in
alcoholic liver disease from Pittsburgh, patients
were selected on the basis of their 'urgency of
need' as assessed by the severity of the patient's
medical condition, and a minimum period of
abstinence was not required.45 Of the 73 patients
in the Pittsburgh series, none have returned to
harmful drinking after transplantation, although
follow up was conducted by telephone survey
only, and a comparison of mean cell volume
and serum enzyme activities, which could have
pointed to harmful drinking, was not made.46 In
contrast to the American study, our results
suggest that liver transplantation should not be
considered as a treatment for alcohol dependence
in itself, and the criteria for selecting patients
under normal circumstances should include a
period of abstinence of at least six months.

Conclusion

Research in the Liver Unit during the past 25
years has been at the forefront of intellectual
endeavour. Major contributions in the field of
alcoholic liver disease include studies of im-
munological mechanisms to determine why

some patients are more susceptible to aggressive
liver damage at a cellular level. There has been
considerable effort devoted to identify groups of
susceptible individuals and, in particular, there
has been the recognition that women, those with
the histocompatibility antigen factor B8 antigen
and with an unremitting pattern of daily drink-
ing are at particular risk. The Liver Unit has
undertaken many studies to find substances
which would ameliorate the outcome of alcoholic
hepatitis and it is unfortunate that success has
been elusive. The extensive expertise in liver
transplantation, however, now available to
patients with alcoholic liver disease, will no
doubt contribute substantially in the future.
Attempts to identify the significant steps in
alcohol induced hepatocyte necrosis and the
factors influencing aggressive histological
deterioration in alcoholic liver disease have
generated much work over the past quarter of
a century. It is likely that alcoholic liver disease
arises from an interplay between biochemical
and immunological disturbances. There are
several genetic and environmental factors,
including malnutrition, which are important in
determining the propensity to develop cirrhosis
and these factors, together with their degree of
influence, may vary at different stages of the
disease process. Much work, therefore, remains
to be done, but with new information, new tech-
niques and a record of continued commitment,
the Liver Unit is well placed to make important
contributions in this area in the future.
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