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Absitract

Alcoholic hepatitis is a pro-inflammatory chronic liver
disease that is associated with high short-term morbidity
and mortality (25%-35% in one month) in the setting
of chronic alcohol use. Histopathology is notable for
micro- and macrovesicular steatosis, acute inflammation
with neutrophil infiltration, hepatocellular necrosis,
perivenular and perisinusoidal fibrosis, and Mallory
hyaline bodies found in ballooned hepatocytes. Other
findings include the characteristic eosinophilic fibrillar
material (Mallory’s hyaline bodies) found in ballooned
hepatocytes. The presence of focal intense lobular
infiltration of neutrophils is what typically distinguishes
alcoholic hepatitis from other forms of hepatitis, in
which the inflammatory infiltrate is primarily composed
of mononuclear cells. Management consists of a mul-
tidisciplinary approach including alcohol cessation,
fluid and electrolyte correction, treatment of alcohol
withdrawal, and pharmacological therapy based on
the severity of the disease. Pharmacological treatment
for severe alcoholic hepatitis, as defined by Maddrey’s
discriminant factor = 32, consists of either prednisolone
or pentoxifylline for a period of four weeks. The body
of evidence for corticosteroids has been greater than
pentoxifylline, although there are higher risks of com-
plications. Recently head-to-head trials between corti-
costeroids and pentoxifylline have been performed,
which again suggests that corticosteroids should str-
ongly be considered over pentoxifylline.

Key words: Alcoholic Hepatitis; Maddrey discriminant
function; Corticosteroids; Pentoxifylline; Alcoholic liver
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Core tip: Alcoholic hepatitis is a pro-inflammatory
chronic liver disease that is associated with high short-
term morbidity and mortality in the setting of chronic
alcohol use. Management consists of a multidisciplinary
approach including alcohol cessation, fluid and
electrolyte correction, treatment of alcohol withdrawal,
and pharmacological therapy based on the severity
of the disease. Pharmacological treatment for severe
alcoholic hepatitis, as defined by Maddrey’s discriminant
function = 32, consists of either prednisolone or
pentoxifylline for a period of four weeks. The body of
evidence in favor of corticosteroids has been greater
than pentoxifylline, although there are higher risks of
complications.

Liang R, Liu A, Perumpail RB, Wong RJ, Ahmed A. Advances in
alcoholic liver disease: An update on alcoholic hepatitis. World J
Gastroenterol 2015; 21(42): 11893-11903 Available from: URL:
http://www.wjgnet.com/1007-9327/full/v21/i42/11893.htm DOI:
http://dx.doi.org/10.3748/wjg.v21.i142.11893

INTRODUCTION

Alcoholic hepatitis (AH) is a life threatening compli-
cation of alcoholic liver disease and presents with a
mortality rate of up to 25%™*®, AH was first described
in 1961 by Dr. Gordon Beckett, who noted several
patients with constitutional symptoms followed by
worsening jaundice, death in the setting of significant
alcohol intake. In general, patients with a diagnosis
of AH present in their fifth to sixth decade of life®®™.
Amount of alcohol intake is the single most important
predictor of severity of AH. While reports vary, current
consensus is that patients with AH typically ingest
over 100 to 120 g of ethanol on a daily basis for 10 to
20 years, with a standard drink equal to 14 g of pure
alcohol, which is equivalent to 12 ounces (354.88 mL)
of beer, 5 ounces (147.87 mL) of wine, 1.5 ounces
(44.36 mL) or a “shot” of 80-proof liquor>®. A study
by Bellentani et a/®’ demonstrated an odds ratio of
13.7 for cirrhosis and 23.6 for non-cirrhotic liver
disease in patients with an alcohol intake greater than
30 g per day compared to nondrinkers. Other risk
factors for the development of AH include gender and
genetic factors. For instance, women have a higher
risk of developing alcoholic liver disease relative to
men'. In addition, an elevated body mass index with
or without other components of metabolic syndrome
and complicated by non-alcoholic fatty liver disease
can lead to synergistic hepatic dysfunction in patients
with coexisting alcoholic liver disease'. Abstinence
from alcohol use is the most fundamental step to
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successfully treat AH, as demonstrated by a marked
reduction in liver-related deaths during the alcohol
prohibition era from 1920 to 1933 in the United
States. Besides alcohol cessation, the management
of AH includes treatment of alcohol withdrawal,
correcting electrolyte and fluid abnormalities, opti-
mizing nutritional status and assessing candidacy
for pharmacological interventions. Severe AH, as
defined by Maddrey’s discriminant function = 32 has
been associated with poor prognosis with one-month
mortality ranging between 25% to 35%. Despite
clinical evaluation of humerous pharmacologic agents,
only two, corticosteroids and pentoxifylline have been
recommended by practice guidelines'™, There is no
consensus regarding the preferred, first-line treatment
option for AH. Nonetheless, early recognition leading to
prompt diagnosis, presence or absence of cirrhosis and
severity of AH are the key determinants of outcome.

PATHOPHYSIOLOGY OF ALCOHOLIC
HEPATITIS

The alcohol-induced hepatic steatosis can largely
be attributed to impairment of fatty acid oxidation
through the expression of cytokines, reactive oxygen
species, oxidative stress, and increased activity
of lipogenic enzyme regulators including sterol
regulatory element binding proteins (SREBPs) and
SREBP-1), The most distinctive histologic feature
of AH compared with other forms of hepatitis is
predominantly neutrophilic inflammation. This has led
to a wide spectrum of proposed theories regarding
the pathophysiology of AH. The increased number of
neutrophils may be reflective of the increased presence
of cytokines, reactive oxygen species, and proteases
within the hepatocytes. It has been suggested
that pro-inflammatory cytokines including tumor
necrosis factor alpha (TNF-a), interleukin-1 (IL-1),
IL-6, and IL-8 are activated and secreted by Kupffer
cells and other inflammatory cells (neutrophils and
macrophages) following chronic alcohol exposure!®?,
In particular, IL-8 is well known for its chemotaxis
activity, which may explain the increased presence of
neutrophils. Other inflammatory cytokines including
TNF-a, IL-1 and IL-6 are activated by the release of
free radicals and oxygen reactive species induced
by oxidative stress within hepatocytes and Kupffer
cells. These inflammatory cytokines likely contribute
to the pathophysiology of alcoholic liver disease as
suggested by several studies™®®, Iimuro et a® treated
ethanol-fed mice with TNF-a antibodies. A reduction
in the degree of hepatic inflammation and necrosis
was noted in mice treated with TNF-a antibodies. In
addition to TNF-a, cyclooxygenase 2 (COX-2) has also
been shown to be elevated in mice fed with ethanol™.
COX-2 is an enzyme involved in the production of
prostaglandins and thromboxane. Thus, raising the
possibility of COX-2 inhibitors as a potential therapeutic
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target™®. Other potential markers associated with AH
include leukotriene B4 and lipopolysaccharides™® 4,

The importance of an alcohol-induced increase
in gut permeability as a mechanism underlying
endotoxemia leading to activation of inflammatory
cytokines is increasingly being recognized™!. Whe-
ther the increase in gut permeability is primarily
gastroduodenal or intestinal remains under debate.
However, evidence suggests that the increase in gut
permeability following acute alcohol ingestion is longer
lasting among patients with advanced liver disease,
compared to normal controls!*?,

Alcohol is normally metabolized to aldehyde by
the enzyme alcohol dehydrogenase (ADH), which is
located in hepatocytes and gastric mucosa. ADH is
a dimeric molecule composed of different subunits,
which may explain the variations in blood alcohol
levels in individuals who consume similar amount of
alcohol. Aldehyde is further oxidized to acetate through
the enzymatic activity of aldehyde dehydrogenase
(ALDH) within the mitochondria. ALDH is also
composed of multiple isoforms, which may explain the
flushing phenomenon noted in 75% of Asians and is
associated with the accumulation of aldehyde!*. In
chronic alcoholics, the overabundance of ethanol leads
to high enzymatic activity of ADH and ALDH, along
with induction of the microsomal enzyme oxidation
system, in particular the cytochrome CYP2E1[*%,
Both enzymes are predominantly located along the
centrilobular portion of the hepatocytes, which is
often the initial area of inflammation and fibrosis. The
high enzymatic activity of cytochrome CYP2E1 causes
increased production of reactive oxygen species,
leading to chronic inflammatory changes as a result
of oxidative stress. Aldehyde itself can also act as a
highly reactive molecule, forming covalent bonds with
amino acids attached to hepatocellular membrane,
forming adducts that can be antigenic!*®. Presence of
adducts can trigger a cell-mediated cytotoxic reaction
that can lead to hepatocellular damage. In addition
to its immunologic effects, formation of adducts can
disrupt epithelial tight junctions leading to increased
permeability within hepatocytes and gastrointestinal
tract.

HISTOPATHOLOGY OF ALCOHOLIC
HEPATITIS

The histological features associated with alcohol-
induced hepatocellular injury can be categorized into
three distinct findings: alcoholic fatty liver (steatosis),
alcoholic hepatitis and alcoholic cirrhosis!2",
Hepatic steatosis, or fatty liver as a result of alcohol
consumption is typically benign and reversible, but
can rarely lead to lobular or perivenular fibrosis and
death!”*],

Several factors including cytokines and alcohol
byproducts as noted in the previous section contribute
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to the development of AH-related steatosis, inflam-
mation and fibrosis. It is important to note that hepatic
steatosis, inflammation and fibrosis can often coexist
in patients with AH. Histologically, AH is characterized
by a wide spectrum of changes including micro- and
macrovesicular steatosis, acute inflammation with
predominantly neutrophilic infiltration, hepatocellular
necrosis, perivenular and perisinusoidal fibrosis, and
characteristic eosinophilic fibrillar material (Mallory’s hyaline
bodies) noted in ballooned hepatocytes. Although,
traditionally Mallory’s bodies have been associated
with AH, these findings are not specific and can be
seen in other forms of chronic liver disease. As noted
earlier, the presence of focal intense lobular infiltration
of neutrophils is what typically distinguishes AH from
other forms of hepatitis, in which the inflammatory
infiltrate is primarily composed of mononuclear cells.
Typically, neutrophilic infiltration of perivenular region
(zone 3) is noted during the early stages of AH. As
the disease progresses, the histological changes
expand towards the portal tracts. Alcoholic cirrhosis
develops as a result of longstanding alcohol use and
is characterized by collagen deposition around the
central hepatic vein and along the sinusoids, resulting
in a characteristic “chicken-wire” pattern of fibrosis and
micronodular cirrhosis. On the other hand, patients
with alcoholic cirrhosis who become abstinent develop
macronodular cirrhosis due to the absence of alcohol
and its anti-proliferative effect.

CLINICAL MANIFESTATIONS OF
ALCOHOLIC HEPATITIS

Alcoholic hepatitis is a pro-inflammatory clinical
syndrome resulting in a wide range of clinical
manifestations. Patients with AH often present with
long-standing history of alcohol use (> 100 g per
day for 10 to 20 years). Typically, patients with AH
present with an acute onset of symptomatic hepatitis
with nonspecific symptoms such as anorexia, nausea,
vomiting, right upper quadrant pain, proximal muscle
wasting, and fever. In particular, excessive alcohol
consumption is associated with the highest risk of
developing AH. Some patients report drastic increase
in their alcohol consumption secondary to recent life
stressors such as a divorce, death of a loved one,
and loss of employment. Once clinical symptoms
develop, many patients develop aversion to alcohol
and may discontinue alcohol use even up to several
weeks prior to presentation, commonly resulting in
misdiagnosis. Therefore, it is important to have an
understanding of these salient clinical features of
AH and to obtain a thorough history with a focus on
timing of signs and symptoms of AH?®***!, The most
common symptoms that lead patients to seek medical
care include acute onset of worsening abdominal
distension and icterus. Physical examination is notable
for jaundice, hepatic encephalopathy, ascites, and
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tender hepatomegaly. The tender hepatomegaly is
due to the combined effects of hepatocyte swelling in
setting of steatosis and stretching of hepatic capsule
with subsequent stimulation of nociceptors resulting in
painful sensation. Additionally, a bruit can occasionally
be appreciated over the liver as a result of increased
hepatic blood flow™®. Other nonspecific symptoms
of AH include fever and leukocytosis with neutrophil
predominance, which may reflect a potential in-
fection, such as spontaneous bacterial peritonitis
especially in the setting of ascites, can occur solely
due to AH. While it is worthwhile to rule out infectious
sources given degree of immunosuppression from
malnutrition, it is also important to understand that
fever and leukocytosis may be commonly seen in the
presentation of alcoholic hepatitis. Nevertheless, the
importance of evaluating for infection among patients
with AH cannot be understated as at least a quarter
of patients have coexistent infections”®. Specifically,
nonresponse to steroids is most predictive of infection
and worse survival in this patient population®®..

Neutrophil predominance has also been noted
in liver biopsies of patients with alcoholic hepatitis.
Extremely high leukocyte counts (leukemoid reactions)
have rarely been seen with alcoholic hepatitis and
is associated with high mortalities’®>. Other clinical
features include ascites that may be due to transient
elevation in portal pressure from hepatocyte swelling
or from portal hypertension secondary to cirrhosis.
In addition, hepatic encephalopathy and hepatorenal
syndrome, both of which are poor prognostic indicators
and can still occur in patients with AH in the absence
of cirrhosis. Many patients with AH develop noticeable
malnutrition. According to one study, malnutrition
is noted in greater than 90% of patients with AH™.
Malnutrition may manifest clinically as temporal muscle
wasting, proximal muscle atrophy, and generalized
weakness. Malnourishment can be evident through
laboratory findings including macrocytosis, which is
suggestive of longstanding folic acid and cobalamin
deficiency triggered by alcohol consumption.

The most commonly noted laboratory abnormality
associated with AH is an elevated bilirubin level. Other
abnormalities in laboratory tests include moderately
elevated transaminases (usually less than 300 IU/mL)
with an AST to ALT ratio > 2; elevated gamma-glutamyl
transpeptidase (GGT); leukocytosis (with neutrophil
predominance); macrocytosis (due to primary
bone marrow hypoplasia from folic acid/cobalamin
deficiency and alcohol toxicity); thrombocytopenia
(due to primary bone marrow hypoplasia and splenic
sequestration); and coagulopathy due to impaired
production of coagulation factors and malnutrition
resulting in poor vitamin K intake. The ratio of ALT
to AST is more specific for alcoholic liver disease
due to hepatic deficiency of pyridoxal 5-phosphate
in alcoholic liver disease, which serves as a cofactor
for ALT™!, ALT plays a key role in the intermediate
metabolism of glucose and amino acids. The lack of
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pyridoxal 5’-phosphate or activated vitamin B6 leads to
a decreased expression of ALT. In other words, the AST
to ALT ratio is primarily due to inappropriate increase in
ALT rather than an increase in AST.

DIAGNOSIS OF ALCOHOLIC HEPATITIS

The diagnosis of AH is made by comprehensive
evaluation of clinical manifestations and laboratory
data in a patient with history of alcohol consumption.
A dedicated and thorough history-taking may provide
the earliest clinical clues of underlying alcoholic
liver disease. Most patients with AH may not be
forthcoming due to the social stigma associated with
the diagnosis of alcoholic liver disease. Therefore,
patients may deemphasize the duration and amount
of alcohol intake. Occasionally, discussions with family
members and friends may provide a more accurate
history and details regarding alcohol consumption.
Due to the nonspecific nature of clinical and laboratory
findings in alcoholic liver disease, appropriate sero-
logical, virological, immunological and genetic tests
should be performed to exclude other known etiologies
of liver disease. Acetaminophen toxicity, acute viral
hepatitis, ischemic hepatitis, Budd-Chiari syndrome,
autoimmune hepatitis, or drug-related liver injury
can be ruled out by carefully reviewing the past
medical history (medications, allergies, social history,
travel history, family history, etc.), chronology of
clinical manifestations, pattern of abnormalities in
liver function tests (liver enzymes, total bilirubin and
hepatic synthetic function), toxicology screen and
diagnostic studies’, In patients with coexisting liver
disease or unclear history of alcohol consumption, it
is may be helpful to confirm the diagnosis of AH with
a liver biopsy. Up to 20% patients who are initially
suspected of alcoholic liver disease demonstrate
evidence of nonalcoholic causes of liver disease on liver
biopsy™®. These clinical scenarios may underscore the
importance of a liver biopsy in this patient population
to confirm the diagnosis of AH before starting
therapy with immunosuppressive agent, such as
corticosteroids. Due to the increased risk of bleeding in
patients with coagulopathy, a transjugular liver biopsy
may provide the safest approach. Finally, a liver biopsy
can provide prognostic information regarding the
reversibility of alcoholic liver disease by characterizing
the extent and severity of underlying histologic
damage™*,

TREATMENT OF ALCOHOLIC HEPATITIS

Early recognition and diagnosis is crucial in optimizing
the management of AH. The treatment of AH requires
a multidisciplinary approach that focuses on alcohol
cessation, psychosocial evaluation, pharmacologic
therapy of AH and treatment of other complications
of alcoholic liver disease including withdrawal and
nutritional support. Patients should also be considered
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for referral to an alcohol and drug rehabilitation center
prior to discharge from the hospital.

BEHAVIORAL TREATMENT

Abstinence
Alcohol abstinence is the most essential step towards
optimizing the management of patients with AH.
Alcohol-induced liver damage without evidence of
cirrhosis may actually be reversible with alcohol
abstinence!®, However, the rate at which the liver
enzymes return to normal has been variable, typically
ranging from a few weeks to several months. Data
from nonrandomized trials and retrospective analyses
have supported the role of abstinence in patients with
alcoholic liver damage® 3%, It was noted that the
five-year survival rate for patients with compensated
cirrhosis who abstained from alcohol was 63% to
90% vs 41% to 70% in those with continued alcohol
usel®*1 Most liver transplant centers require a
6-month period of documented alcohol cessation prior
to initiating an evaluation for liver transplantation.
Interventions including motivational interviewing,
cognitive behavioral therapy, and peer support
groups have been employed in an effort to maintain
compliance. Studies have suggested that there is
a small but significant beneficial effect; the actual
benefit of these interventions is unclear as data on
abstinence maintenance from alcohol use are poor”®.
Therefore, several agents have been studied in order
to help maintain abstinence, including naltrexone,
nalmefene, acamprosate, and baclofen. Chronic
alcohol use results in a change of baseline balance
between neuro-excitatory and inhibitory pathways
leading to a net neuronal hyperexcitability®®,
Acamprosate (n-acetyl-homotaurine), a structurally
similar molecule to excitatory amino acids, blocks
the neuronal hyperexcitability pathway by acting as
a competitive inhibitor® ), The opioid antagonist,
naltrexone, exerts an inhibitory effect on the center for
alcohol craving in the central nervous system resulting
in reduction in alcohol consumption*®. Nalmefene
is another opioid antagonist that has been shown to
reduce the amount of alcohol intake™". Nalmefene has
demonstrated several favorable properties compared
to naltrexone including longer duration of action,
absence of dose-dependent liver injury, and broader
action on central nervous system opiate receptors™*,
Baclofen, a gamma-aminobutyric acid agonist acts
on the central nervous system and inhibits alcohol
craving™!. Baclofen is the only anti-craving medication
to date that has been studied in the context of
advanced liver disease!*®. Larger clinical trials are
needed to reproduce and confirm the efficacy of these
medications.
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NUTRITIONAL TREATMENT

Nutrition replacement therapy

As noted above, over 90% of patients with alcoholic
hepatitis are also found to have significant mal-
nutrition®”). Chronic alcohol use induces a profound
catabolic state by suppression of appetite, leading to
poor oral intake of essential micro- and macronutrients.
Additionally, the risk of death from alcoholic hepatitis
has been shown to be closely associated with degree
of malnutrition™*®, Significant protein-calorie malnu-
trition (PCM) can be commonly seen in these patients,
particularly those with jaundice and hepatic encepha-
lopathy™™*!, Despite the theoretical risk of worsening
hepatic encephalopathy, the benefits of an increased
protein diet outweigh the risk of hepatic encephalo-
pathy given the degree of malnutrition.

Numerous clinical trials have been performed to
further evaluate the impact of nutritional replacement
therapy™*°>*, One randomized, and controlled trial
compared enteral tube feedings to prednisolone
therapy for four weeks in patients with severe alcoholic
hepatitis. The survival rate between the two groups was
similar after 28 d and after one year”®!. However there
have been other studies which showed a high variability
of results, likely due to the high variability with severity
of hepatic decompensation and malnutrition®**, In
general, the degree of malnutrition is clearly associated
with the response to nutritional replacement therapy.
Hence, an aggressive nutritional replacement therapy
should be considered for patients with PCM and
evidence of severe hepatic decompensation!®. It is
worth noting that although some of these studies have
shown improvement in biochemical tests and nutritional
status, only a few of them have actually demonstrated
any survival benefit?®*>>4,

Branched-chain amino acids

Many patients require significant protein nutritional
support. However, protein ingestion may theoretically
increase the risk of hepatic encephalopathy. Despite
this risk, the use of specific supplements, in particular
the branched-chain amino acids (BCCA), has produced
some promising results®®®, The rationale for using
BCCA as supplementation in patients with alcoholic
cirrhosis is to provide protein calories that can be
metabolized without the use of the liver. In patients
with alcoholic hepatitis, hepatic enzymatic activity
may be compromised, leading to an inability to
extract maximal calories for the human body. The
use of BCCA allows for improved utilization of protein
calories. Thus BCCA may improve nutritional status,
fulfill metabolic needs, and decrease the risk of hepatic
encephalopathy™®. Despite the rationale for BCCA,
there appears to be no advantage in most patients®™"**,
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Table 1 Scoring systems for evaluating severity of alcoholic
hepatitis

Scoring system

Maddrey DF

The DF, based on the prothrombin time and total
bilirubin, is most commonly used in the decision to treat
AH. The DF is a prognostic model at baseline, or static
model, similar to MELD and GAHS
The MELD score, calculated from creatinine, total
bilirubin, and international normalized ratio, is

MELD

classically used for liver transplantation waitlist
prioritization but can also be applied as a prognostic
indicator in AH
The GAHS is calculated based on age, white blood
cell count, blood urea nitrogen, total bilirubin, and
prothrombin time. The GAHS is another static model

GAHS

that can identify patients at high risk for short-term
mortality
The Lille model is a dynamic model, which includes
the baseline total bilirubin level and the total bilirubin

Lille score

seven days into treatment. Other variables included in
the model are age, albumin, creatinine, and prothrombin
time. The Lille model is most accurate among these
scoring systems in identifying the degree of response to
therapy in AH"”

AH: Alcoholic hepatitis; DF: Discriminant function; MELD: Model for end-
stage liver disease; GAHS: Glasgow alcoholic hepatitis score.

Furthermore, clinicians should not restrict protein intake
in patients with alcoholic hepatitis even in the setting
of hepatic encephalopathy®®!. BCCA supplementation
should only be considered in the setting of worsening
encephalopathy while on a protein rich diet despite
lactulose treatment™,

PHARMACOLOGICAL TREATMENT

Corticosteroids
There have been numerous studies published that
have analyzed the effects of corticosteroid treatment
on patients with alcoholic hepatitis. The purpose for
corticosteroid therapy is to suppress the inflammatory
cytokine cycle™® that predisposes the propagation
of liver disease through chronic inflammation. Corti-
costeroids have been shown to suppress cytokine
production, interfere with adduct formation, and inhibit
collagen production, thereby reducing hepatocellular
injury® %, Corticosteroid therapy, primarily pred-
nisoloneg, is one of the therapies recommended by the
American Association for the Study of Liver Disease
and the European Association for the Study of the
Liver. Regarding treatment, prednisolone is typically
preferred over prednisone as prednisone requires
hepatic conversion to the active form prednisolone.
This conversion process may be impaired in patients
with alcoholic hepatitis. Treatment course typically
consists of prednisolone 40 mg per day for 28 d,
followed by a taper for 2 to 4 wk.

Numerous clinical trials including randomized
and meta-analyses have addressed the role of
corticosteroid use in alcoholic hepatitis****7®!. These
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include studies that demonstrated no improvement
in outcomes compared to the control group™¥®?,
along with those that showed corticosteroid therapy
conferred an improvement in short-term mortality
in those with severe alcoholic hepatitis. However,
the studies that revealed no difference in mortality
compared to placebo included patients with differing
severities of alcoholic hepatitis. A 2008 Cochrane meta-
analysis was performed on 15 randomized trials that
compared glucocorticoid therapy with placebo, which
revealed a trend towards mortality benefit that did
not reach statistical significance. However subgroup
analyses involving severe alcoholic hepatitis [Maddrey’s
discriminant function (DF) = 32] (Table 1) revealed
that there was a reduction in 28-d mortality compared
to those treated with placebo (20% vs 34%)"7,
Additional meta-analyses have also examined mortality
benefit with treatment of severe alcoholic hepatitis,
including using other models to assess disease severity
including Lille score. This meta-analysis demonstrated
that treatment with corticosteroids showed mortality
benefit in those with Lille score < 0.56 after one week
of treatment. Concerns over corticosteroid use center
around the risks of complications, including infection,
gastrointestinal bleed, encephalopathy, pancreatitis,
glucose intolerance, and psychoses.

In summary, multiple practical guidelines suggest
the use of corticosteroids in the setting of severe
alcoholic hepatitis, provided that there are no
contraindications. In particular patients with severe
alcoholic hepatitis as defined by Maddrey’s DF = 32
are candidates for corticosteroid therapy. It is also
important to ensure reversible causes of hepatic
encephalopathy such as infections, fluid and electrolyte
abnormalities, sedatives, or gastrointestinal bleeding
should be ruled out and treated appropriately. In
situations in which the patient has concomitant chronic
liver disease or when the diagnosis is in doubt, it may
be reasonable to confirm the diagnosis of alcoholic
hepatitis with a liver biopsy before committing a
patient to corticosteroid therapy. A few studies have
suggested that up to one-fifth of patients with an
initial clinical suspicion for alcoholic hepatitis lacked
histologic evidence of alcoholic hepatitis on liver
biopsy. This stresses the importance of establishing a
correct diagnosis as certain studies have suggested a
25% reduction in mortality with treatment. It is also
important to recognize that even in the setting of an
accurate diagnosis, there is still a high mortality in
patients receiving steroids”’®. The balance between
maximizing the benefits and minimizing the risks
associated with corticosteroid use depends on accurate
diagnosis and effective patient selection for treatment.
Patients with active infections or other comorbidities
may have to be managed conservatively as many of
these patients were excluded from the studies. With
regards to alcoholic cirrhosis, retrospective data from
two clinical trials were unable to establish a clinical
benefit with corticosteroid use™?.
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Pentoxifylline

Pentoxifylline has been considered an alternative
treatment for patients with severe alcoholic hepatitis,
largely due to its good safety profile along with the
lack of other alternative medications to corticosteroids.
However, the evidence supporting use of pentoxifylline
is much weaker. Pentoxifylline exhibits its effect
by inhibiting the production of TNF-o (increased in
alcoholic hepatitis) by altering its gene transcription”®.
Initial studies occurred in the early 1990’s in which a
randomized, double-blind, placebo-controlled trial of
pentoxifylline vs placebo was performed. Pentoxifylline
400 mg orally three times a day vs placebo was
compared in 101 patients with severe alcoholic hepa-
titis. This study revealed a survival benefit in those
treated with pentoxifylline compared to placebo
(25% mortality vs 46% mortality) during the initial
hospitalization'. Further subgroup analysis suggested
that the root of its survival benefit occurred within the
population that developed hepatorenal syndrome (50%
deaths in treatment group and 92% deaths in placebo
group). This study suggested that pentoxifylline
may help to decrease risk of hepatorenal syndrome
in patients with severe acute alcoholic hepatitis. A
follow-up meta-analysis and systematic review also
examined whether such a benefit could be duplicated
but these studies failed to show a significant effect
on survival benefit”?®!. Nevertheless, there has been
an increasing trend for physicians to treat alcoholic
hepatitis with pentoxifylline given its good safety profile
and concern with prescribing long-term glucocorticoids
in patients with alcohol abuse and dependence.

Corticosteroids vs pentoxifylline

Studies have also examined the combination use
of corticosteroids with pentoxifylline. To date, the
evidence suggests that there is no additive benefit to
pentoxifylline comparing glucocorticoids and pento-
xifylline with glucocorticoid therapy alone. Studies fail
to demonstrate a difference in survival at six months
or occurrence of hepatorenal syndrome®, However,
up until 2014, there have been no significant head-to-
head trials between corticosteroids and pentoxifylline.
A recent study from Korea directly compared the
efficacy of short-term mortality between prednisolone
and pentoxifylline. This was an open-labeled non-
inferiority study performed at multiple centers. At one
month, the survival rate for corticosteroids was greater
than the pentoxifylline (88.1% vs 75.8%). Other
interesting findings included an improved response to
therapy with corticosteroids compared to pentoxifylline
as assessed by the Lille model, suggesting a non-
equivalent treatment efficacy of pentoxifylline
compared to corticosteroid use'®. The Steroids or
Pentoxifylline for Alcoholic Hepatitis (STOPAH) trial is
a large multi-center, double-blind, randomized trial
conducted in the United Kingdom that compared
the different treatment arms of corticosteroid, pento-
xifylline, and corticosteroid with pentoxifylline in
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patients with severe alcoholic hepatitis'®. The primary
end point was mortality at 28 d. The mortality at 28
d was 17% in the placebo-placebo group, 14% in the
prednisolone-placebo group, 19% in the pentoxifylline-
placebo group, and 13% in the prednisolone-pento-
xifylline group. Serious infections were noted in
13% of patients treated with prednisolone vs 7%
in those treated without prednisolone. This study
found prednisolone to be associated with a reduction
in 28-d mortality; however, the reduction did not
reach significance. Another notable finding was that
pentoxifylline did not improve survival in patients with
severe alcoholic hepatitis compared to the placebo
group. Neither treatment arms reflected improvement
in 90-d and one year mortality. This study reaffirms
that corticosteroids should still be considered over
pentoxifylline for the initial course of treatment for
severe alcoholic hepatitis as it has only shown benefit
for short-term mortality (Figure 1). This also stresses
the difficulties involved with treatment of severe
alcoholic hepatitis, and reiterates the high morbidity of
this disease.

Other pharmacologic agents

Multiple pharmacologic agents have also been
studied to determine if there is any improvement
with morbidity and mortality to patients with alcoholic
hepatitis. These agents include anabolic steroids,
propylthiouracil, colchicine, insulin and glucagon,
phosphatidylcholine, infliximab and etanercept. Alto-
gether, no strong, conclusive results are available
that have prompted a change in the recommended
therapies by the American Association for the Study
of Liver Disease and the European Association for the
Study of the Liver.

Anti-TNF-c. antibodies

Anti-TNF-a antibodies were considered among the most
promising potential therapies for alcoholic hepatitis.
Levels of the cytokine correlated strongly with severity
of disease in AH and low levels were associated with
liver regeneration®. Based on a feasibility study in
20 patients with biopsy-proven severe AH, anti-TNF-a
therapy in addition to prednisone was associated
with significant reduction in Maddrey’s DF at day
28 compared to prednisone alone™™!, However, two
larger randomized controlled trials evaluating anti-
TNF-a therapy failed to demonstrate benefit and even
suggested harm'®®”), Therefore, use of anti-TNF-a
therapy in AH to date remains investigational.

SURGICAL TREATMENT

Liver transplantation

For patients with end-stage liver disease secondary
to alcoholic cirrhosis, including those who fail to
respond to medical treatment, liver transplantation is
the treatment of choice®®®’!, patients with alcoholic
cirrhosis can be considered for liver transplantation
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Patient with AH

Maddrey DF?

severity of AH?
DF = 32 DF < 32
severe AH Mild to moderate AH

CI to steroids use? Supportive care

]
e

| |

‘ Start pentoxifylline ‘

‘ Start steroids ‘

Figure 1 Algorithm to optimize the management of alcoholic hepatitis.
DF = 4.6 x [prothrombin time (s) - control prothrombin time] + serum total
bilirubin (mg/dL). AH: Alcoholic hepatitis; DF: Discriminant function; Cl:
Contraindications.

if required listing criteria is met. Multiple factors are
evaluated including maintenance of sobriety for at least
6 months, as well as no medical and/or psychosocial
contraindications. One issue to consider is whether
post-transplant patients are more likely to experience
severe recurrent disease. This was noted in a study
in which alcohol relapse after liver transplantation
was associated with advanced allograft fibrosis and
decreased graft survival®. Other studies have shown
that the duration of pre-transplant abstinence has
been a poor predictor for post-transplant sobriety™* .
Recurrence of alcohol intake is relatively high following
liver transplantation for alcoholic cirrhosis, with some
studies suggesting up to 15% patients resume
heavy alcohol use, while about 20% to 50% undergo
occasional alcohol use!*®, Of those patients who
underwent liver transplantation, studies show that
short-term survival at 1 year was greater than 70%.
For highly selective patients, liver transplantation can
be life-saving and more cost effective than prolonged
medical management of alcoholic cirrhosis®***,

FUTURE TREATMENT

In addition to enteral feeds for nutritional support,
there are other potential treatments for alcoholic
hepatitis. N-acetylcysteine (NAC) has been theorized
to exhibit its hepatoprotective effects by acting as an
antioxidant. A randomized trial was conducted with
174 patients studying combination of prednisolone
with NAC vs prednisolone alone®!. Although the one-
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month mortality for prednisolone alone was higher
compared to prednisolone with NAC (38% vs 27%),
it did not reach statistical significance. The primary
end point for the study looked at six-month mortality,
which did not reveal any additional advantage to the
addition of NAC to prednisolone vs prednisolone alone.
Given the finding of improved survival at one-month,
additional studies in this direction may be worthwhile.
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