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Alcohol-associated liver disease is one of the main causes of chronic liver disease. It comprises a clinical-
histologic spectrum of presentations, from steatosis, steatohepatitis, to different degrees of fibrosis, including
cirrhosis and severe necroinflammatory disease, called alcohol-associated hepatitis. In this focused update, we
aim to present specific therapeutic interventions and strategies for the management of alcohol-associated liver
disease. Current evidence for management in all spectra of manifestations is derived from general chronic liver
disease recommendations, but with a higher emphasis on abstinence and nutritional support. Abstinence should
comprise the treatment of alcohol use disorder as well as withdrawal syndrome. Nutritional assessment should
also consider the presence of sarcopenia and its clinical manifestation, frailty. The degree of compensation of the
disease should be evaluated, and complications, actively sought. The most severe acute form of this disease is
alcohol-associated hepatitis, which has high mortality and morbidity. Current treatment is based on corticoste-
roids that act by reducing immune activation and blocking cytotoxicity and inflammation pathways. Other as-
pects of treatment include preventing and treating hepatorenal syndrome as well as preventing infections
although there is no clear evidence as to the benefit of probiotics and antibiotics in prophylaxis. Novel therapies
for alcohol-associated hepatitis include metadoxine, interleukin-22 analogs, and interleukin-1-beta antagonists.
Finally, granulocyte colony-stimulating factor, microbiota transplantation, and gut-liver axis modulation have
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shown promising results. We also discuss palliative care in advanced alcohol-associated liver disease.
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lcohol-associated liver disease (ALD) is one of the

main causes of chronic liver disease." It comprises

a clinical-histologic spectrum of presentations,
from steatosis, alcohol-associated steatohepatitis (ASH),
to different degrees of fibrosis, including cirrhosis. It also
can manifest in a severe and acute necroinflammatory dis-
ease, called alcohol-associated hepatitis (AH).” Hazardous
alcohol consumption is an essential determinant of disease
burden; therefore, the proper management of ALD should
be a priority for all clinicians. In general, evidence for ALD
management in all spectra of manifestations is derived
from general chronic liver disease recommendations. In
this focused update, we aim to present specific therapeutic
interventions and strategies for the management of ALD.

GENERAL MANAGEMENT OF ALD

Management of ALD begins with adequate screening.
Although excessive alcohol consumption is frequent,
ALD is usually underdiagnosed. The quantification of
alcohol consumption is a challenge in clinical practice.
Although total grams of alcohol per day or week is more
precise, it may be difficult to obtain accurately. Also, there
are discrepancies among experts in certain definitions,
such as “standard drink” and “heavy drinker.””** Despite
this, the latest guidelines suggest standardizing a drink of
“pure” alcohol to 10-14 g, heavy episodic drinking as the
consumption of more than 60 g of pure alcohol in one
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occasion,® and binge drinking as the consumption within
two hours of four or more drinks for women and five or
more for men.” Of note, the current coronavirus disease
2019 (COVID-19) pandemic has had an important
impact on the incidence of alcohol use disorder (AUD)
and ALD. In one study, the one-year increase in alcohol
consumption during the COVID-19 pandemic was esti-
mated to result in 8000 (95% confidence interval [CI]:
7500-8600) additional ALD-related deaths, 18,700 (95%
CI: 17,600-19,900) cases of decompensated cirrhosis, and
1000 (95% CI: 1000-1100) cases of hepatocellular carci-
noma (HCC) and 8.9 million disability-adjusted life-years
between 2020 and 2040.° Another cross-sectional study
of ALD at a liver transplantation (LT) center found specific
COVID-related stressors that led to early LT.*” These find-
ings help confirm the predictions of rising AUD and ALD
as an immediate consequence of the COVID-19
pandemic.'’ However, a positive impact that the pandemic
might have had is the use of new technologies, which were
greatly advanced, especially the use of telemedicine to offer
reasonable care in patients during social distancing and
quarantine. The effectiveness of these strategies has been
studied showing a high degree of revolutivity. In fact,
73% (95% CI: 66%-79%) were resolved through telemedi-
cine."!

Compared with other causes of chronic liver disease (i.e.,
metabolic dysfunction-associated fatty liver disease, viral
hepatitis, autoimmune hepatitis), few pharmacological ad-
vances have been made for the management of patients
with ALD in the past decades. Current guidelines for the
management of patients with any form of ALD, including
those with nonsevere forms of the AH, mainly advocate in-
terventions directed at abstinence, nutritional support,
and the early referral of patients to gastroenterologists or
hepatologists in selected cases.'” However, the spectrum
of presentation of ALD requires an individualized
approach to treatment. It is essential to keep in mind
that patients with ALD suffer from two different disorders:
AUD, which is defined as “a problematic pattern of alcohol
use leading to clinically significant impairment or
distress,”"” and the liver disease itself. Both of these should
be integrated into the overall management.'*

In regards to abstinence, although it does not guarantee
complete recovery from the disease (27% of patients achieve
histological normalization, while 18% progress to
cirrhosis'”), it is currently the mainstay of the treatment
of ALD.'® Importantly, patients with nonalcoholic steato-
hepatitis or other liver diseases, such as chronic hepatitis C
virus (HCV) infection, should avoid alcohol consumption
since it may act synergistically to accelerate the progression
to cirrhosis.'” Likewise, it is important for patients with
chronic alcohol consumption to prevent and screen for
alcohol withdrawal syndrome (AWS), as it may require
behavioral and/or pharmacotherapy (discussed in another
specific chapter in this focused update in further detail).
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Broadly speaking, medications for abstinence are effective
and safe and should be considered for patients with AUS
that present with AWS.'” Screening of advanced fibrosis
or cirrhosis and surveillance for HCC should be initiated
with liver imaging, with or without alpha-fetoprotein every
six months.™'® Additionally, patients with AH must be
quickly identified and the severity stratified to treat opti-
mally.

Nutritional Assessment and Management

ALD, especially in advanced stages, is a major risk factor for
malnutrition, sarcopenia, and frailty. It affects as many as
25%-56% of all cirrhotic patientsl&19 and up to 90% in
those with advanced liver cirrhosis.”” Malnutrition is
defined as an imbalance (deficiency or excess) of nutrients
that causes measurable adverse effects on the body compo-
sition or function and/or clinical outcome.”' It is a multi-
factorial spectrum of nutritional disorders across a range
of patients from underweight to obese.”” It is also a prog-
nostic factor, as patients with cirrhosis have a worse prog-
nosis if they present with sarcopenia (hazard ratio [HR]:
0.95, 95% confidence interval [CI]: 0.93-0.98).”** Sarcope-
nia (defined as the loss of muscle mass and/or function)
has also been associated with an increased risk of septic
complications, hyperammonemia, overt hepatic encepha-
lopathy, and worse outcomes after LT.**°

There are many variables that influence malnutrition,
for example, reduced oral intake of macronutrients, which
in turn is dependent on other factors such as early satiety,
anorexia, nausea and vomiting, dysgeusia, unpalatability
of the diet (from low sodium or low potassium), impaired
level of consciousness, free water restriction, and frequent
fasting due to procedures and hospitalizations.27 Also,
these patients have an impaired uptake of micronutrients
(which is also multifactorial due to malabsorption, maldi-
gestion, and altered macronutrient metabolism).”**’
Furthermore, some factors are related to the cirrhosis itself,
such as reduced muscle formation, and increased muscle
breakdown.”® *" These alterations of micronutrients have
been broadly reported to be a common characteristic in
patients with ALD. This is thought to be caused by the
role micronutrients have in the inflammatory response,
oxidative stress, and cell proliferation, either as part of
enzymes oOr acting as coenzymes.‘z’1 Likewise, ALD-
induced lipid peroxidation produces free radicals, which
are eliminated by micronutrients that act as antioxidants,
helping protect against hepatocyte necrosis and maintain
mitochondrial integrity.” However, it must be noted
that obesity is also a manifestation of malnutrition in these
patients. In fact, harmful alcohol ingestion and a high
body mass index (BMI) are major risk factors for the inci-
dence of cirrhosis with a supra-additive effect.””* This
may be due to the proinflammatory effect that obesity
has, which can prime the liver for alcohol-induced
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damage.” Genetic factors such as PNPLA3 polymor-
phisms add to the proinflammatory state, which can
impact the development of ALD.”® Furthermore, obesity
is a prevalent, complex, progressive, and relapsing chronic
disease”” that it should be managed as an important co-
morbidity in patients with ALD.

Indeed, some patients develop sarcopenic obesity as a
simultaneous loss of skeletal muscle and gain of adipose
tissue.”>”” This may lead to myosteatosis (fat deposition
in skeletal muscle), which can occur in both sarcopenic
and nonsarcopenic patients, with or without obesity.”
Although there is no formal definition,”” nor a consensus,
one widely accepted method is the combination of obesity
(BMI > 25 kg/m? corrected for ascites) associated with
computerized tomography (CT)-based height corrected
definition of sarcopenia.’

Screening and Evaluation of Malnutrition, Sarcopenia,
and Frailty

Current guidelines40 recommend that patients with liver
disease should be screened for malnutrition using a vali-
dated tool,*' such as the Nutritional Risk Screening 2002
(NRS-2002), Malnutrition Universal Screening Tool
(MUST), or the Royal Free Hospital-Nutritional Priori-
tizing Tool (RFH-NPT)."*** The RFH-NPT has higher
sensibility than the NRS-2002 to identify patients with
liver disease at risk for malnutrition™ and is the best
currently available option.*

For the assessment of sarcopenia in cirrhosis,
CT imaging is the gold standard. However, there are no
formal recommendations for the routine use of CT for
this purpose due to the increased cost and exposure to
ionizing radiation.”” If abdominal CT imaging is per-
formed for other clinical reasons, the psoas muscle index
(PMI), which is the cross-sectional measurement of the
psoas muscle at the lower level of L3/L4 vertebra, correlates
well with the total body muscle mass.” It is the most
consistent and reproducible method to quantify muscle
mass in patients with cirrhosis and can be measured using
readily available quantitative morphomics software that
does not require specialized training.48 Alternatively, mus-
cle mass can be reported as the skeletal mass index (SMI),
calculated as the total muscle area at L3 normalized to
height.”” Tt is quantified using tissue-specific Hounsfield
unit thresholds.””

Frailty can also be screened and evaluated via specific
tools, and guidelines suggest that at least one frailty tool
be incorporated during the initial evaluation and longitu-
dinal follow-up.’® One tool is the activities of daily living
(ADLs) which measures the ability to conduct basic tasks
to function within one's home (e.g., basic hygiene, eating,
ambulation)”' and the Karnofsky Performance Status
(KPS).”” Other scales are validated to grade the severity
of frailty. For example, the KPS thresholds of 80-100,
50-70, or 10-40 establish high, moderate, or low perfor-
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mance status, respectively.” >~ Likewise, poor performance

according to ADLs suggests a greater burden of functional
deficits than others. Furthermore, the KPS has shown asso-
ciations between longitudinal follow-up and outcomes in
patients with cirrhosis.”***"?

As mentioned earlier in the article, patients with
cirrhosis, in particular ALD, are in a catabolic state charac-
terized by an increase in protein breakdown but a reduction
of protein synthesis to fuel gluconeogenesis.3(’ This in turn
means that patients must have a higher intake of energy
and proteins, given that, even with a sedentary lifestyle, a
patient with cirrhosis has 1.3 times the estimated resting
metabolic rate.”” Therefore, current guidelines recommend
that the total energy expenditure (TEE) should be calcu-
lated based on dry weight.54 This can be estimated by the
following™®: (1) use of preascites weight, (2) calculation of
ideal body weight (IBW) based on height, (3) postparacent-
esis weight, or (4) empirically corrected body weight by sub-
tracting a percentage of weight based on the severity of
ascites (i.e., for mild ascites, 5%; moderate, 10%; severe, 15%).

Evidence for Nutritional Treatment in ALD

Benefit in mortality of nutritional treatment has been
proven difficult to prove.ss’s6 However, evidence from sub-
group analyses of nutritional supplementation in hospital-
ized patients with cirrhosis demonstrated a benefit in
mortality in hospitalized patients with cirrhosis (relative
risk [RR]: 0.40; 95% CI: 0.18-0.90).°° Furthermore, the
benefit was also shown in AH in which adequate oral
intake was assured (defined as = 22 kcal/kg/day)—regard-
less of the mode of administration. This reduced the mor-
tality by 67% (0.19-0.57) compared with patients who
consumed <22 kcal/kg/day.”>*” On the other hand, inten-
sive enteral nutrition (i.e., enteral nutrition was given via
feeding tube) in patients with AH is difficult to implement
and does not increase survival (Table 1).””

Studies have also shown benefit in other outcomes. For
example, in a randomized controlled trial (RCT), patients
with cirrhosis and hepatic encephalopathy (HE) were as-
signed to receive nutritional therapy for a 6-month study
period. It showed a higher reversal of HE (71.1% vs 22.8%;
P =0.001), less development of overt HE (10 vs 21.7% P =
0.04), and better quality of life score.”” Late-evening snacks
have also shown to have good evidence that shows a positive
effect on important outcomes. Studies have shown an
improvement in nitrogen balance, with an increase in mus-
cle mass and quality of life, a reduction of the severity and
frequency of HE, and an increase in surviva 06

Branched-chain amino acids (BCAAs) have also shown to
reduce the progression of liver failure, as well as improve
quality of life, reduce hepatic encephalopathy, and increase
survival.°* %" Nonetheless, the primary management
strategy to improve nitrogen balance and prevent further
sarcopenia is a positive protein intake, which in patients
with cirrhosis can be difficult due to their increased
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Table 1 Evidence for Nutritional Support.
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Nutritional Support Outcome Type of Study Reference
Nocturnal feeding Significant improvement in total body RCT Plank LD, et al. Nocturnal nutritional supplementation improves
protein and fat-free mass in the patients total body protein status of patients with liver cirrhosis: a
who received nocturnal supplementation. randomized 12-month trial. Hepatology. 2008;48:557-566.
Nocturnal feeding Late-evening snack reverses the aberrant RCT and SR Swart, G et al. Effect of a late evening meal on nitrogen balance
substrate utilization pattern, improved in patients with cirrhosis of the liver. BMJ 299, 1202-1203
substrate utilization and nitrogen retention (1989).
than daytime calorie supplementation Zillikens, M. C., et al. Nocturnal oral glucose supplementation.
alone, may improve health-related quality The effects on protein metabolism in cirrhotic patients and in
of life and survival, and also may reduce healthy controls. J. Hepatol. 17, 377-383 (1993).
the frequency and severity of HE Tsien, C. D., et al Late evening snack: Exploiting a period of
anabolic opportunity in cirrhosis. Journal of Gastroenterology
and Hepatology vol. 27,430-441 (2012).
Maharshi S, et al. Efficacy of Nutritional Therapy for Patients With
Cirrhosis and Minimal Hepatic Encephalopathy in a Randomized
Trial. Clin Gastroenterol Hepatol. 2016 Mar;14(3):454-460.e3.
Lifestyle changes Overweight or obese patients may benefit RCT Berzigotti A, et al Effects of an intensive lifestyle intervention
from progressive weight normalization program on portal hypertension in patients with cirrhosis and
(reduced BW and portal pressure). obesity: The SportDiet study. Hepatology. 2017 Apr;65(4):1293-
130
Supplementation in hospitalized patients Hospitalized patients with cirrhosis have a SR Ney, M. et al. Meta-analysis: oral or enteral nutritional
benefit in mortality with oral supplementation in cirrhosis. Aliment. Pharmacol. Ther. 37,
supplementation with adequate oral 672-679 (2013).
intake.
Supplementation in hospitalized patients Hospitalized patients with AH have a RCT Moreno, C. et al. Intensive enteral nutrition is ineffective for
benefit in mortality with oral patients with severe alcoholic hepatitis treated with
supplementation with adequate oral corticosteroids. Gastroenterology 150, 903-10.e8 (2016).
intake.
BCAA BCAA supplementation had a beneficial SR Gluud, L. L. et al. Branched-chain amino acids for people with
effect on encephalopathy (RR of 0.73). hepatic encephalopathy. Cochrane Database Syst. Rev. 5,
CD001939 (2017).
Matsuoka S, et al Improvement in the nutritional status and
clinical conditions of patients with liver failure using a liver diet
combined with a branched-chain amino acids-enriched
elemental diet. Hepato-Gastroenterology. 2014;61:1308-
1312.
Salt restriction SUD can increase the level of blood RCT Gu XB, et al Effect of a diet with unrestricted sodium on ascites in

sodium and RBF and be beneficial to
diuresis and ascite reduction and
disappearance.

patients with hepatic cirrhosis. Gut Liver. 2012 Jul;6(3):355—
61.

AH: alcohol-associated hepatitis; BCAA: branched-chain amino acids; HE: hepatic encephalopathy; RBF: renal blood flow; RCT: randomized controlled trial; RR: relative risk; SR: systematic review;

SUD: salt-unrestricted diet.
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protein requirements. This supported by several studies has
shown that a positive nitrogen balance with recommended
levels of protein and energy intake can improve
sarcopenia.(’g’72 Furthermore, diets with an adequate
content of protein can be administered safely to patients
with cirrhosis with HE.”?

Recommendations on Nutrition

Based on the current evidence, recommendations include
the following: (1) calorie intake of at least 35 kcal/kg in
nonobese patients,”” (2) protein intake of 1.2-1.5 g per
kilogram daily; in case of protein intolerance, BCAAs
may be used to achieve the desired target of protein,”* (3)
micronutrient repletion of vitamins and trace elements
(as patients with ALD and AUD may suffer from deficiency
of water- and fat-soluble vitamins, mainly group B vita-
mins”> %), (4) minimize fasting (ie., frequent small
meals and late-evening snack), (5) consider ease of
sodium restriction to increase oral intake,”>*® (6) adults
living with obesity should receive individualized and multi-
disciplinary medical nutrition therapy, so as to improve
BMI that a target of 5-10% weight loss could be achieved
by reducing the estimated TEE by 500-800 Kcal/day.’*””
Also, treating comorbid conditions such as metabolic syn-
drome must be encouraged together with interventions
targeting nutritional support.” Of note, although micro-
nutrient measurement is recommended, its high cost and
the low risk of supplementation usually favor empirical
treatment.

Guidelines recommend that patients with cirrhosis
should have their caloric and protein intake split into mul-
tiple, small, frequent meals (4-6 hourly). It is recommen-
ded that the highest protein content be at breakfast, with
a late-evening snack composed of complex polysaccharide
(50 g).”

Finally, resting energy expenditure is usually increased in
ALD, AH, and cirrhosis. The European Society for Clinical
Nutrition and Metabolism (ESPEN) guidelines recommend
that nutritional supplements should be used when patients
cannot meet their caloric requirements through normal
food to improve survival. Likewise, enteral tube feeding
should be considered in patients with poor oral intake; how-
ever, it is not recommended as first-line therapy.””””

Sarcopenia and Frailty

In the context of patients with cirrhosis, including ALD
cirrhosis, sarcopenia is defined as “the phenotypic manifes-
tation of the loss of muscle mass.” Its clinical manifesta-
tion in hepatology is usually referred to as frailty;
however, this is a narrower definition than the commonly
used one in geriatric medicine and is limited to physical
frailty. Nonetheless, it can lead to decreased physical func-
tion, performance, disability, and worse outcomes.”®”? It is
especially relevant in patients with ALD as it is more prev-
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alent in this population than in cirrhosis of other etiol-
ogies.”* Up to 30-70% of patients with end-stage liver
disease suffer from sarcopenia, with higher prevalence
among males than among females.””

Similar to malnutrition, frailty and sarcopenia are multi-
factorial and can be attributed to the altered catabolic state
in ALD itself. This leads to an imbalance between energy
expenditure, caloric intake, and altered protein meta-
bolism, particularly BCAAs. A Cochrane review of 16
RCTs including 827 participants with HE showed that
BCAA supplementation had a beneficial effect on encepha-
lopathy (relative risk [RR: 0.73). However, no benefit was
observed in nutritional paurameters.80 Other specific recom-
mendations include (1) the use of a diverse range of protein
sources, including vegetable and dairy products, (2) a
tailored regimen of aerobic and resistance exercises, and
(3) testosterone therapy (although not yet ready for prime
time since risk/benefit should be considered in case of his-
tory of HCC, other malignancy, or thrombosis).”” It is of
note that this last point is relevant as mortality is increased
in cirrhotic men with low testosterone levels (with a
threshold value of 8.3 nmol/L), independently of the Model
of End-Stage Liver Disease (MELD) score (hazard ratio
[HR]: 2.36; 95% CI: 1.16-4.81; P = 0.02).*" In fact, one
RCT showed that testosterone therapy in men with
cirrhosis and low serum testosterone safely increases mus-
cle mass, bone mass, and hemoglobin and reduces fat
mass and hemoglobin Alc.*” Therefore, in patients with
low testosterone and without HCC, other malignancies,
or a history of thrombosis, hormonal replacement therapy
may be recommended.

Use of Thiamine in Patients with AUD and ALD

Wernicke-Korsakoff syndrome (WKS) is one of the most
severe neuropsychiatric disorders associated with AUD. It
is caused by thiamine deficiency. The full triad of symp-
toms (ophthalmoplegia, ataxia, and mental confusion) is
present in just 0.05% of all patients with WKS, whereas
the whole population prevalence, based on autopsy
studies, has been estimated at 1%-2%.%>%" Although WKS
is difficult to diagnose, intravenous administration of thia-
mine should be considered as it is safe, simple, and inex-
pensive. However, it is important to note that evidence of
its efficacy is low.*>*%%” Recommended prophylaxis doses
are 100-200 mg once daily for 3-5 days intravenous (which
is preferred), intramuscular, or oral.®® For Wernicke en-
cephalopathy treatment, it is recommended with a dose
of 200-500 mg 3 times daily for 2-7 days, followed by
250 mg once daily for an additional 3-5 days, then decrease
to at least 100 mg daily until no longer at risk.”

Immunizations

For patients with ALD, the same general recommendations
for immunizations exist as with other etiologies. For
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further details on the recommendation by the Centers for
Disease Control and Prevention (CDC) for patients with
ALD, please refer to Table 2.

MANAGEMENT FROM MILD FIBROSIS TO
CIRRHOSIS

Screening

To improve outcomes, it is fundamental to diagnose ALD-
induced fibrosis in early stages.”” Methods such as
enhanced liver fibrosis test and FibroTest have good per-
formance for the diagnosis of advanced fibrosis in ALD,
with studies suggesting that they are better than other bio-
logical tests (i.e., FIB-4 and AST to Platelet Ratio Index).”"
However, emphasis on simple and widely accessible
methods such as FIB-4 have shown to improve screening
for advanced fibrosis.”” On the other hand, cost-
effectiveness studies show that both populations with
low and high prevalence of ALD benefit from screening
strategies that include liver stiffness measurement
(LSM).”” LSM is also advised for screening in patients
with AUD.”! Other strategies such as magnetic resonance
spectroscopy and magnetic resonance elastography,
although highly accurate and reproducible, with the high-
est sensitivities and specificities for detecting histological
steatosis, have high cost and low accessibility, limiting
their potential for use broadly in clinical practice.94

General Management

The management of fibrosis and/or cirrhosis from ALD
does not differ from other causes. The degree of compensa-
tion of the disease should be evaluated, and complications,
actively sought. Alcohol and infection with hepatitis virus
infection are compounding factors for the progression of
liver fibrosis. Therefore, chronic infection with hepatitis B
virus (HBV), HCV, or human immunodeficiency virus
(HIV) must be examined.” Routine practices are advised
the same as with other etiologies. This includes manage-
ment of (1) ascites (diagnostic paracentesis, low-sodium
diet, diuretics after ruling out spontaneous bacterial perito-
nitis, and evacuating paracentesis if necessary), (2) esopha-
geal varices (perform upper gastrointestinal endoscopy and
evaluate the need for prophylaxis with beta-blockers/
banding according to the results), (3) hepatic encephalopa-
thy (lactulose and/or rifaximin), and (4) HCC screening (ul-
trasound or MRI). Likewise, usual recommendations for
primary and secondary prophylaxis of cirrhosis complica-
tions (ascites, spontaneous bacterial peritonitis, esophageal
varices, encephalopathy, hepatorenal syndrome) are also
recommended as standard of care.’

On the other hand, LT should be considered in patients
with advanced cirrhosis due to alcohol that have an
MELD score >15 points, multiple decompensations of
the disease, especially on those who have discontinued con-
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sumption and have a favorable psychosocial profile.
Indeed, the decision should not be based on solely if a min-
imum of six months of alcohol abstinence has been
achieved; rather, other criteria should be taken into consid-
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eration.””

MANAGEMENT OF AH
General Management

As stated earlier in the article, the most severe acute form of
ALD is AH. It is associated with high mortality (20-50%) at
30 days™ and should be promptly suspected in patients
with AUD. The National Institute on Alcohol Abuse and
Alcoholism (NIAAA) proposed clinical criteria for diagnosis
including (1) active ongoing alcohol consumption of >2
drinks in women and >3 drinks in men for >6 months, (2)
last alcohol drink within the previous 60 days before the
onset of jaundice, (3) elevated serum levels of AST and
ALT greater than 50 IU/L but less than 400 IU/L, with
AST/ALT ratio greater than 1.5, (4) sudden onset or wors-
ening of jaundice (serum bilirubin level >3 mg/dL), (5)
excluding causes of liver disease other than caused by alcohol
consumption’” (Algorithm 1). Patients with suspected AH,
who do not fulfill these criteria, should be considered for
liver biopsy (LB) (discussed later in this review).

Initially, the severity of the acute event and the risk of
complications should be evaluated. In terms of scoring,
different systems have been developed to assess patients
with AH.”® The MELD score has proven to be a better pre-
dictive score in AH than the Maddrey’s discriminant func-
tion (MDE).”!0%10L10210510% 11y face we have recently
demonstrated that the MELD score showed the best per-
formance in predicting short-term mortality compared to
previously used scores.'” AH is categorized as severe
when associated with encephalopathy or a MELD score
of =20 and should be considered for steroid therapy (dis-
cussed further on). Additionally, a new maker of severity,
serum cytokeratin (CK)-18, strongly correlated with
histological severity, 90-day mortality and response to
prednisolone therapy.'”® Another important marker of
prognosis and disease severity is the presence of relative ad-
renal insufficiency (RAI). In one study of 120 patients with
AH, 54% of patients with severe AH showed RAI (P =
0.001),'”” whereas none of the patients with mild/moder-
ate AH showed RAL RAI also showed negative correlation
with MDF.

Low-risk patients (defined by a MELD score <20) should
be managed with abstinence, nutritional support, and gen-
eral measures. In contrast, patients with severe disease will
have a worse prognosis and should be evaluated for addi-
tional treatment measures.'* This includes moderate hy-
dration, with emphasis on avoiding overhydration, since
it can increase the risk of ascites and increased portal pres-
sure'* and nutritional therapy as per recommendations
already stated in this article. Other general measures

1338 © 2022 Indian National Association for Study of the Liver. Published by Elsevier B.V. All rights reserved.
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Table 2 The Centers for Disease Control and Prevention (CDC) Recommendations for Vaccinations for patients With ALD,*°7-198-200,201,202

Vaccine Frequency Other Recommendations

Tdap Tdap or Td booster dose every 10 years, or after 5 years in May be given at the same time as other vaccines.
Td (protects against tetanus and diphtheria the case of a severe or dirty wound or burn.
but not pertussis)

Hepatitis B Once for all patients not vaccinated Hepatitis B vaccine may be given as a stand-alone
vaccine or as part of a combination vaccine

Zoster Two doses separated by 2—6 months for adults aged 50
years and older

MMR Once if the patient is born in 1957 or after.

SARS- CoV2 For patients aged 18 years or older: Currently there are insufficient data to inform the efficacy
Recommended: BNT162b2 (Pfizer-BioNTech COVID-19 and safety of mixing mRNA vaccines for the primary
vaccine) series.

Recommended: mRNA-1273 (Moderna COVID-19
vaccine)

Recommended: Ad26.COV2.S (Janssen COVID-19
vaccine)

Recommended: booster shot of Pfizer-BioNTech's COVID-
19 vaccine at least 6 months after their Pfizer-BioNTech
primary series for patients with chronic liver disease.

Abbreviations: ALD: alcohol-associated liver disease; Tdap: Tetanus diphtheria and pertussis; Td: tetanus and diphtheria; PPSV23: pneumococcal polysaccharide vaccine 23; PCV13: pneumo-
coccal conjugate vaccine 13; HPV: human papillomavirus; MMR: measles, mumps, and rubella; SARS-CoV2: severe acute respiratory syndrome - coronavirus 2; mRNA: messenger RNA.
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include treatment of HE (lactulose, rifaximin) and treat-
ment of ascites (salt restriction, paracentesis, or di-
uretics).””’

Acute Kidney Injury-hepatorenal Syndrome
Prevention and Treatment

In patients with AH, systemic inflammatory response syn-
drome (SIRS) predisposes them to a reduction in renal
blood flow and glomerular filtration rate, leading to acute
kidney injury-hepatorenal syndrome (AKI-HRS).'**'%”
This is heavily associated with poor outcomes.'* As per
the International Club of Ascites (ICA) consensus recom-
mendations in 2015, the new definition of AKI-HRS is an
increase in serum creatinine =0.3 mg/dL (26.5 umol/L)
or increase in serum creatinine =1.5-fold to twofold
from baseline."'” Up to 90% of patients with stage 1A
AKI-HRS (serum creatinine <1.5 g/dL) may resolve with
intravenous albumin at 1 g/kg/day for two days.'’”'"" It
is also recommended that diuretics and beta-blockers
(given their negative inotropic effect) should be with-
drawn.'*”""" In patients with AKI-HRS stage 1B (serum
creatinine =1.5 g/dL) or greater, vasoconstrictors should
be used.”'* These include terlipressin, noradrenaline,
and the combination of midodrine plus octreotide.''” All
vasoconstrictors should be combined with albumin.'"”
These drugs augment systolic blood pressure and arterial
volume, increasing renal perfusion and producing systemic
and splanchnic vasoconstriction.' '

Antibiotics in AH

Patients with AH have peripheral neutrophil dysfunction
with impaired phagocytic activity, oxidative stress, and
complete paralysis of the innate immunity that predispose
them to infections.''® Prophylactic use of antibiotics has
been considered to reduce the risk of infection, aiming to
achieve intestinal decontamination and control the gut-
liver axis. In mice models, exotoxin that is secreted by
Enterococcus faecalis promotes ethanol-induced liver dis-
ease.''”"'% In fact, studies with bacteriophages that target
cytolytic E. faecalis found that ALD fibrosis could be
reversed in tested subjects.'"”

In human studies, prophylactic antibiotics have been
associated with a lower risk of death'”’; however, results
are conflicting. Rifaximin was tested in a small RCT of
30 patients with AH. ! The authors found improved levels
of endotoxin, cytokine, cell activation markers, and metab-
olites during rifaximin administration with 90 days of
follow-up (EudraCT 2014-002264-33). Similarly, an RCT
subgroup analysis of 33 patients with acute-on-chronic
liver failure (ACLF) evaluated the use of norfloxacin as pro-
phylaxis in AH, comparing norfloxacin and steroid vs pla-
cebo and steroid. They found that the incidence of
infection was lower in patients that used norfloxacin
(10% vs. 38.5% P = 0.066) at day 30 and also at day 90

AYARES ET AL

(30% vs. 69.2%, P = 0.027). In both groups, the adverse ef-
fects of therapy were similar.'”* Other combined therapies
with vancomycin, gentamicin, and meropenem were used
in an open-label trial in Denmark,'”” but this study found
no benefit. The authors suggested that bacterial transloca-
tion may have less impact once inflammation has been es-
tablished or that the composition and not reduction of the
microbiome is more important. Likewise, amoxicillin/clav-
ulanate (AC) has also been examined in an RCT that
included 284 patients with biopsy-proven AH, comparing
prednisolone and AC or prednisolone plus placebo. In an
intention-to-treat analysis, they found that 2-month sur-
vival was not significantly different in the two groups
(HR 0f 0.77,95% CI: 0.45-1.31). Nevertheless, the incidence
of infection at 2 months was lower in the antibiotics group
(HR: 0.62; 95% CI: 0.42-0.91). The Lille model at day 7 was
not significantly different when using antibiotics vs. pla-
cebo (0.37 vs. 0.39, P = 0.80)."*" Though these results are
interesting, further validation studies are necessary to
define the usefulness and safety of antibiotics as prophy-
laxis of infections in patients with AH.

Steroids

Patients with ALD have increased intestinal permeability
due to prolonged or binge alcohol consumption,125 which
worsens endotoxemia and stimulates Kupffer cells leading
to increased production of proinflammatory cytokines.126
This may lead to hepatocellular damage and failure which
causes AH.'”” Thus, treatment based on corticosteroids
may act by reducing immune activation blocking cytotox-
icity and inflammation pathways.lz&lzg Histological evi-
dence shows that certain findings in AH have a
prognostic value: the presence of severe fibrosis, megamito-
chondria, the level of neutrophil infiltration, and chole-
stasis.”>® All of these factors may be reversible by
corticosteroids, even in advanced fibrosis.” Therefore,
corticosteroid treatment is recommended in patients
with AH with a MELD score higher than 20" and an
MDF higher than 32."%? In addition, an increase in the
MELD score of =2 points in the first week of hospitaliza-
tion may independently predict in-hospital mortadity,“)2
and a score greater than 20 is associated with the develop-
ment of ACLF and multiorgan failure.'>

However, there has been controversy over the effec-
tiveness of pharmacological treatments. Indeed, there
have been 13 RCTs and four meta-analyses investigating
the role of corticosteroid therapy for AH.** Ten of
these have compared -corticosteroids with placebo,
with the rest comparing to other anti-inflammatory
therapeutic strategies.“’5 Results across these studies
have shown mixed efficacy data due to heterogeneity be-
tween studies on patient population and study inclu-
sion/exclusion  criteria."”*"*  For  example, a
retrospective review of patients with AH showed that
there was no statistically significant difference between

1340 © 2022 Indian National Association for Study of the Liver. Published by Elsevier B.V. All rights reserved.
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Alcohol Associated Hepatitis

Proposed clinical criteria for diagnosis:

1) Active ongoing alcohol consumption of >2 drinks in women and >3 drinks in men for >6 months

2) Last alcohol drink within the previous 60 days before the onset of jaundice.

3) Elevated serum levels of AST and ALT greater than 50 IU/L but less than .400 IU/L, with AST/ALT ratio greater than 1.5
4) Sudden onset or worsening of jaundice (serum bilirubin level >3 mg/dL).

(5) Excluding causes of liver disease other than caused by alcohol consumption.

l

Diagnosis Made

Severlty Score

|: MELD <20
MELD 2 20

—'|Candidate for Steroid Treatment

Alternative diagnosis

Supportive Treatment

1) Alcohol abstinence

(2) Screening/Treatment of infections

3) Nutritional assessment and
management

(4) Thiamine profilaxis

Contraindications:

(1) Non controlled Septic Foci
(2) Non controlled Gl bleeding
(3) Non controlled HCV infection

Prednisolone 40mg daily for 28 days PO
Metilprednisolone 32mg daily for 28 days

Steroid taper 16 days

Algorithm 1 General management of alcohol-associated hepatitis. AST: aspartate aminotransferase;ALT: alanine aminotransferase; MELD: Model of

End-Stage Liver Disease; Gl: gastrointestinal; HCV: hepatitis C virus.

the treatment group vs. nontreatment group in terms of
28-day mortality in patients with an MDF =32 (31% vs.
11%, respectively; P = 0.18) and 6-month mortality (45%
treatment vs. 38% nontreatment; P = 0.75). Likewise, in
patients with an MDF <32, there was no statistically sig-
nificant difference in 28-day and 6-month mortality be-
tween the treatment group vs. nontreatment group (P >
0.99).'"® However, a systematic review of individual pa-
tient data from the five largest randomized placebo
controlled  trials'*»'*>"*>'*?" showed approximately
50% mortality benefit at 28 days with corticosteroids
(20 vs. 34%, P < 0.0001).'%" This lead to the STOPAH
trial, one of the largest RCTs tasked with determining
the effectiveness of pharmacological treatment.'” Its
2-by-2 factorial design included 1103 patients and
showed mortality at 28 days was lowest in the
prednisolone-placebo group in comparison to the pen-
toxifylline (PTX)-placebo and the placebo-placebo con-
trol group (14% vs 19% vs 17%, respectively) with an
odds ratio (OR) of 0.72 in the prednisone group (95%
CI: 0.52 to 1.01; P = 0.06)."*" It suggested a narrow ther-
apeutic window, as at 90 days and at 1 year, there were
no significant between-group differences. Furthermore,
a recent retrospective, international multicenter cohort
study including 3380 adults demonstrated a short-
term benefit of corticosteroids even with higher MELD
scores, where the highest effect was observed in patients
with MELD scores between 25 and 39.'°" This benefit
was lost only in patients with the most severe liver dis-

ease (MELD score higher than 51). Again, benefit seems
to be lost in patients past 30 days.

Treatment regimens usually recommended by guide-
lines, prednisolone or prednisone 40 mg/d, is given orally
for 28 days. Methylprednisolone is used in a dose of
32 mg given intravenously daily for patients unable to
take medications orally.1;31’151’152’129 Additionally, the
response to corticosteroid treatment can be predicted us-
ing the Lille model, where a value = 0.45 predicts failure
to corticosteroid treatment. Patients with corticosteroids
should be assessed at day 4 or 7 and could be considered
for discontinuing therapy if the cutoff is reached. For pa-
tients who respond to treatment, prednisolone should be
maintained for 28 days and finish therapy with a 16-day
prednisolone taper.">>'"*

Contraindications for Corticosteroid Therapy

As mentioned earlier in the article, patients with AH have
several immune system dysfunctions that predispose se-
vere patients with AH to the development of infections.
This topic is discussed elsewhere in this review; however,
possible infection foci must be adequately controlled
before starting corticosteroid therapy " Other contraindi-
cations are uncontrolled or active gastrointestinal
bleeding, which should also warrant a delay in corticoste-
roid treatment as concurrent steroid is associated with
twofold risk of further GI bleeding and perforation. 154
Concomitant HCV infection is also a concern in pa-
tients with AH as they have worse outcomes than patients
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with AH without HCV infection.">* This is mostly based on
studies where the use of high-dose corticosteroids in-
creases the HCV replication in transplant patients.'>*"*”
Whether this translates in AH, which uses a medium
dose for a limited period and worsens outcomes, is still un-
known. Current recommendations are that until more
data are available, patients who are concomitantly infected
with HCV may benefit more from withholding steroids for
AR 135158

Infection Prevention

Several studies have examined clinical predictors in pa-
tients with AH who are at risk of developing a nosocomial
infection. Factors such as age, baseline liver function,
improvement in cholestasis within 7 days, renal function,
and the presence of SIRS correlate with the likelihood of
developing infections after the start of therapy.]20’159’“’0
Liver function in particular is a key predictor of the likeli-
hood of developing infection in patients with AH with
SIRS criteria who did have infection versus those who
did not."® Evidence shows that in ALD, bacterial over-
growth'®" and changes in gut permeability result in bacte-
rial translocation and endotoxemia from bacterial
products, such as lipopolysaccharide (LPS), which are
proinflammatory.'®* As a functional group, these bacterial
products are known as pathogen-activated molecular pat-
terns (PAMPs). Also, strong evidence suggests that the mi-
crobiome (both bacteria and fungi) are altered in patients
with AH.'6%19%165 Thjs may explain the increased risk of
infection in patients with AH and increased mortality
(up to 30% at 2 months). In fact, infected patients have a
similar survival rate to that of nonresponders to corticoste-
roids (the mainstay of severe AH treatment).'”” Further-
more, the use of corticosteroids can increase this risk and
are contraindicated in patients with uncontrolled sites of
sepsis.” Patients with evidence of possible infection (e.g., fe-
ver, worsening mental status, hemodynamic instability)
should have blood and urine cultures obtained. However,
no clinical and biological parameters are able to distin-
guish between infected and noninfected patients. Procalci-
tonin, with a cutoff value of 0.45 ng/mL, has shown the
best performance (positive predictive value of 83.3% and
negative predictive value of 71%).'°>'°” Another biomarker
is high levels of circulating 16S bacterial DNA, which have
been shown to have an increased risk of developing infec-
tion if patients are treated with prednisolone, independent
of liver function."*’

Recommendations for the management of patients
with AH include limiting the use of indwelling catheters
given their high susceptibility to infection.'®” Therefore,
in patients who are candidates for intravenous nutrition,
a cost-benefit analysis between improving nitrogen bal-
ance should be weighed against the risk of higher rates
of infection.'?*%% Finally, as stated earlier, some evidence
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has shown that the use of prophylactic antibiotics is help-
prophy p
ful,'*”"”? and further validation studies are necessary.

Pentoxifylline

The phosphodiesterase inhibitor, PTX, has been evaluated
in patients with AH for its ability to inhibit the production
of tumor necrosis factor (TNF)."”" High levels of TNF
induce the production of reactive oxygen species (ROS)
by the hepatocyte mitochondria, leading to cell death.'””
As mentioned, initially studies observed some benefit;'”?
however, survival was not improved with the use of PTX
in follow-up studies.”””'”*'7> Similar results have been
found when combining PTX with corticosteroids.’”*'””
Therefore, evidence for survival benefit with PTX therapy
in patients with severe AH is very weak, and the drug can
no longer be recommended.”

N-Acetylcysteine

As mentioned, there is an increase in ROS during AH. This
is accompanied by severe mitochondrial depletion of gluta-
thione, the primary antioxidant in cells. N-acetylcysteine
could act as an antioxidant in the treatment of
AH because the thiol group in N-acetylcysteine is able to
reduce levels of free radicals.”® This has been demon-
strated in acetaminophen-induced hepatitis.'”” An RCT
evaluating the efficacy of glucocorticoids plus N-acetylcys-
teine, as compared with glucocorticoids alone in 174 pa-
tients with severe AH, demonstrated an increased 1-
month survival. However, the 6-month survival was not
improved.172 Other similar studies did not show benefit
in survival.'’®'® Purther studies are needed before a
recommendation can be made.

As for the risk of infection, a meta-analysis found one
study that N-acetylcysteine and corticosteroids (versus N-
acetylcysteine alone) had a positive effect on reducing the
rate of infection (RR: 0.45, 95% CL [0.27, 0.75]
P = 0.002).""" This was also supported in studies where
N-acetylcysteine was added to corticosteroid therapy.w2
In this same study, death due to HRS was less frequent
in the prednisolone-N-acetylcysteine group than in the
prednisolone-only group at 6 months (9% vs. 22%, P =
0.02). In the case of HRS, some evidence exists that N-ace-
tylcysteine can prevent the adverse effects of
terlipressin and that its addition could be synergetic in
improving response to therapy and survival rate.'®* '
However, more controlled trials are required to be able to
adequately recommend it.

When To Biopsy

Clinical criteria proposed by the NIAAA are useful for the
diagnosis; however, they may be inaccurate in up to 46% of
cases.'®° The main confounders in patients with diagnostic
uncertainty of AH are the presence of factors such as
ischemic hepatitis, possible drug-induced liver injury,
serology positive for another liver disease etiology, or

© 2022 Indian National Association for Study of the Liver. Published by Elsevier B.V. All rights reserved.
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uncertain alcohol use.'” Therefore, LB may be required
when the diagnosis is uncertain, especially if confounding
factors are in place.'®” In one study, the success rate for ob-
taining adequate samples for interpretation was 96%-98%
with a median of 2.7 passes, with an excellent safety profile
for transjugular procedures.'®® """ Furthermore, the
transjugular approach allows measurement of portal
pressure that may also be helpful to estimate short-term
prognosis because the degree of portal hypertension and
hyperdynamic circulation relates to AH severity. LB may
also predict the disease severity and prognosis based on
bilirubin stasis, fibrosis, neutrophilic infiltration, and pres-
ence of megamitochondria.'”!

Palliative Care

Unfortunately some patients with decompensated cirrhosis
who may be nonresponsive to therapy may benefit from
palliative care (PC) and hospice interventions. PC should
be considered for patients who are not candidates for LT;
who have ACLF that is unresponsive to treatment, chronic
multiorgan failure, or complications of cirrhosis (ie.,
HRS, HE, variceal bleeding or HCC) that are advanced;
and who have not responded to or are unlikely to respond
to treatment. > Therefore, it must be considered in cases
where treatment is considered futile (i.e, when clinical
reasoning or experience suggests that a life-sustaining treat-
ment is highly unlikely to achieve its purpose).'”> PC must
focus on the quality of life for patients and families through
the prevention and relief of suffering. The goal is to neither
hasten nor postpone death."”” Patients with advanced stage
ALD have a high degree of burden from symptoms. Studies
show that patients who receive PC reduce hospital resource
utilization (total cost of hospitalization, the number of
emergency department visits, hospital and critical care ad-
missions).'”* Other studies have examined factors associ-
ated with PC in patients with decompensated cirthosis.'”
In multivariable logistic regression, higher comorbidity
burden, ascites, and increased MELD-Na score were unlisted
for LT or unmarried status were most associated with
referral to PC. Worryingly PC referrals were late in 68.5%
of cases, and hospice referrals were late in 62.7%. This was
higher in younger or married patients or in those with
recent alcohol use. Also of concern is the lack of referral
in patients that were removed from LT lists. One study
found that only 11% were referred for PC."”° Therefore, it
is important that patients should be constantly re-
evaluated for their symptom control and prognosis, to bet-
ter the chance of receiving timely PC.

ALD is one of the main causes of cirrhosis. Treatment
follows the same principles as with other etiologies but
with a higher emphasis on abstinence and nutritional sup-
port. Emerging therapies have had some success in treating
alcohol-induced fibrosis, but more studies are needed.
Likewise, novel therapeutic options in AH that address
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oxidative stress, inflammation, liver regeneration, and
gut-liver axis dysfunction have been examined. Although
some have not had positive results, others, such as meta-
doxine, IL-22 analogs, and fecal microbiota transplanta-
tion, have shown promising results. They may offer new
avenues for treatment, potentially improving outcomes,
and should be explored with RCTs to bring further ad-
vances in this area.
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