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Clinical vignette

A 33-year-old Caucasian male was admitted to hospital with recent onset of jaundice of 2–3 weeks 

duration. He reported heavy use of alcohol for the last 10 years with the last drink a day prior to 

the onset of symptoms. At admission, he was alert and oriented to time, place, and person, and was 

deeply jaundiced. His laboratory profile can be summarised as follows: haemoglobin 12.1 g/dl, 

white blood cell count 18,700 with 81% neutrophils, serum bilirubin 33 (direct 22) mg/dl, 

aspartate aminotransferase 147 IU/L, alanine aminotransferase 62 IU/L, alkaline phosphatase 117 

IU/L, serum albumin 2.8 gm/dl, serum creatinine 0.6 mg/dl, prothrombin time 18.3 (control 14.5) 

seconds, and international normalized ratio 1.48. He was diagnosed with severe alcoholic hepatitis 

(Maddrey discriminant function score of 50) and treated with prednisolone for 28 days with 

symptomatic and biochemical improvement. His Lille score at seven days was 0.4, and his serum 

bilirubin had decreased to 3.5 mg/dl at the end of treatment. He was also seen by the addiction 

team during hospitalisation; he agreed to follow through on recommendations. He was dismissed 

after completing a three-week inpatient rehabilitation programme but relapsed to alcohol use three 

months later, and was readmitted with alcohol withdrawal. He was readmitted two months later 

(about six months from the first episode) for a second episode of severe alcoholic hepatitis. At 

admission, his model for end-stage liver disease score was 32 and he was treated again with 

corticosteroids. His Lille score at seven days was 0.6 and steroids were discontinued. The hospital 

course was complicated by spontaneous bacterial peritonitis and pneumonia with development of 

acute kidney injury. He continued to worsen, developing multiorgan failure. After a course of one 

month, the family’s preference was for him to receive comfort measures.
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This scenario raises several questions:

I. Should liver biopsy have been carried out in this patient before starting treatment for alcoholic 

hepatitis?

II. What should the protocol be for early diagnosis of infection?

III. Are there options other than steroid therapy for severe alcoholic hepatitis? Should 

pharmacological therapy have been initiated to prevent alcohol relapse?

IV. What are the determinants of short-term and long-term prognosis in alcoholic hepatitis?

V. What is the role of liver transplantation in alcoholic hepatitis?
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Introduction

Alcoholic hepatitis (AH) is a clinical syndrome occurring in patients with chronic and active 

heavy alcohol use. Patients present with jaundice and systemic inflammatory response 

syndrome (SIRS) and may progress to acute-on-chronic liver failure. Patients with severe 

AH have mortality of up to 30–40% at 28 days from the initial presentation. Optimal 

management requires a team including a hepatologist, addiction specialist, nutrition expert 

and a social worker. Corticosteroids are the only available medical therapy for specific 

treatment of patients with severe AH. However, use of corticosteroids is limited by non-

response in approximately 40% of patients, potential for side effects, and lack of mortality 

benefit beyond one month. Over the last few years, there has been an increasing interest in 

early liver transplantation as salvage therapy for non-responders to corticosteroids. However, 

despite consistent reports of benefit, barriers remain to universal acceptance of early liver 

transplantation.

I. Should liver biopsy have been carried out in this patient before starting 

treatment for alcoholic hepatitis?

To answer this question, we will discuss clinical criteria for diagnosis of AH before 

discussing the role of liver biopsy.

Clinical criteria for diagnosis of alcoholic hepatitis

Alcoholic hepatitis should be suspected in patients with known alcoholic liver disease or 

heavy alcohol use for >6 months who present with recent onset or worsening of jaundice 

with <60 days of abstinence before the onset of jaundice. Clinical diagnosis of AH requires 

demonstration of heavy alcohol use as the aetiological factor in the absence of other known 

causes of liver disease, and the presence of hepatitis. The threshold for the absolute amount 

of alcohol consumed, that is, the amount and duration of alcohol use, is unknown. Average 

consumption of three or more drinks (40 grams) per day for women and four or more drinks 

(50–60 grams) per day for men is accepted as a minimal threshold for diagnosis of AH. 
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Alcohol use is typically for years, and for diagnosis of AH should include the period within 

two months of presentation. Hepatitis requires a clinical diagnosis, with manifestations 

including rapid onset of jaundice with serum bilirubin ≥3 mg/dl, aspartate aminotransferase 

(AST) >50 IU/ml and <500 IU/ml, and an AST: alanine aminotransferase (ALT) ratio of 

>1.5.1 Additionally, immune, metabolic, viral and other causes of liver disease should be 

excluded (Fig. 1).

Because of the reluctance of many physicians and patients to obtain a liver biopsy, based on 

expert recommendation, diagnosis of AH has been stratified as A) Definite AH: meeting 

clinical criteria (alcohol use in excess and laboratory evidence of hepatitis as defined 

earlier), and confirmation of diagnosis on liver biopsy; B) Probable AH: defined when a 

patient has both alcohol use disorder and hepatitis, and investigations have ruled out other 

causes of liver disease, including shock or sepsis, or recent cocaine or drug use; and C) 

Possible AH: defined in patients in whom the clinical diagnosis is confounded by i) recent 

upper gastrointestinal haemorrhage, ischemic hepatitis or drug-induced liver injury, ii) 

atypical AST and ALT pattern, or iii) uncertainty in the history of alcohol use (Fig. 1). In 

such patients, a liver biopsy is essential for diagnosis of AH and for inclusion into AH 

treatment studies.1

Role of liver biopsy

The European Association for Study of Liver recommends a liver biopsy to establish a 

diagnosis of AH,2 because in up to 30% of patients clinically diagnosed as having AH liver 

biopsy may lead to an alternative diagnosis.3,4 In practice, however, liver biopsy is used for 

definitive diagnosis of AH when the clinical diagnosis is uncertain. Histological diagnosis is 

based on characteristic histological findings of hepatocyte ballooning, neutrophil infiltrate, 

Mallory-Denk bodies, together with varying degrees of steatosis and fibrosis, depending on 

the stage of the disease and the time elapsed from the last alcohol consumption.5,6 Fibrosis 

is typically perivenular and pericellular, that is, a “chicken-wire fence” pattern. 

Centralcentral and central-portal septa, which are typical of micro-nodular cirrhosis, may be 

seen.

As the majority of patients with severe AH have ascites and coagulation disorders, the 

transjugular route is preferred for liver biopsy (Fig. 1). A systematic review confirms the 

safety of transjugular liver biopsy with a mortality rate of 0.09% and a complication rate of 

6.7%.7 However, the transjugular liver biopsy procedure is not available at many centres, 

and fear of complications from a percutaneous biopsy limit widespread use of liver biopsy.8 

Liver biopsy may also have a prognostic value. For example, a scoring system based on 

mega mitochondria, neutrophil infiltrate, cirrhosis and bilirubin stasis helps identify patients 

at high risk of short-term mortality.9 The severity of AH based on histology has also been 

correlated with outcome in an independent study.4 Further studies are needed to assess 

whether the findings on histology can be used to determine the choice of therapy or response 

to treatment.

Unfortunately, we lack accurate non-invasive markers to diagnose AH. Recently, two studies 

have shown that plasma levels of fragments of cytokeratin 18 may be used for non-invasive 

diagnosis of AH, but measurement of these fragments has not yet been introduced into 
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clinical practice.10,11 Similarly, in another translational study, analysing the bioenergetics 

and mitochondrial function of monocytes in patients with decompensated alcoholic liver 

disease showed that a reduction in bioenergetics is a potential biomarker for diagnosis of 

AH.12,13 Currently, despite some limitations, a liver biopsy is recommended to diagnose AH 

when the clinical diagnosis is uncertain.1

II. What should the protocol be for early diagnosis of infection?

Understanding the pathophysiology of AH and its complications are important to inform 

diagnostic work-up for infections in patients hospitalised with severe AH.

Pathophysiology of alcoholic hepatitis

Liver injury from alcohol occurs via direct toxicity of the parent compound as well as 

toxicity of its metabolites. In addition, liver damage occurs indirectly through intestinal 

dysbiosis from effects of alcohol on the intestines (Fig. 2).14 The profile of dysbiosis in AH 

is not fully codified. It is broadly postulated that alcohol changes the normal flora to one that 

increases lipopolysaccharide (LPS) and other toxic bacterial metabolites, and their delivery 

to the liver through the portal vein.15 Recent evidence suggests that there may also be 

dysbiosis of fungi and perhaps viral residents in the intestines as well.16 Presently, it is 

unclear whether the microbiome relevant to causing disease pathogenesis resides in the 

small bowel or colon. Further, the biliary microbiome has not been studied but may be 

important. Alcohol also increases gut permeability by mediating the increase in paracellular 

permeability.17 This effect may be mediated through the direct action of alcohol on the 

intestinal epithelium and/or through indirect effects of circulating blood alcohol. The 

combination of increased gut permeability and intestinal dysbiosis leads to delivery of 

bacterial products through the portal vein into the liver causing the classic sterile necrosis 

response mediated by pathogen associated molecular patterns (PAMPs). The PAMPs in turn 

activate macrophages leading to an inflammatory macrophage phenotype and a downstream 

canonical inflammatory response that includes neutrophil recruitment to sites of sterile 

necrosis, mediated via the release of chemokines by macrophages.18

The direct effects of alcohol on the liver are also salient. Alcohol and its metabolite, 

acetaldehyde, leads to apoptosis and necrosis of hepatocytes.19 This hepatocyte injury in 

turn leads to the release of damage associated molecular patterns (DAMPs), which can also 

stimulate liver macrophages in a similar way to that described for PAMPs.18 Thus, the 

combination of alcohol-induced injury directly on hepatocytes with DAMP release, as well 

as the alcohol-induced effects on the gut with subsequent PAMP release, culminates in liver 

inflammation which is the classical feature of AH.

Infection in alcoholic hepatitis

Infection is a frequent event in severe AH, and is one of the major factors influencing 

mortality.20–22 Pathophysiological changes resulting from direct and indirect effects of 

alcohol on the liver (Fig. 2) impair the immune response, predisposing patients with severe 

AH to infections. While it is paradoxical that neutrophil infiltration of the liver is associated 

with an increased risk of infection,23 various abnormalities in peripheral blood cells of 
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patients with severe AH, such as decreased oxidative burst in monocytes,24 and in 

neutrophils,25 lower exocytosis of myeloperoxidase,26 and changes in checkpoint inhibitors 

predispose these patients to development of infections.27 These data suggest that there are 

several theoretical targets for therapeutic intervention in order to reverse immune 

dysfunction in severe AH.28 Furthermore, an exaggerated compensatory response to SIRS 

and cytokine signalling in AH, instead of halting the inflammatory signalling is associated 

with immune paralysis, which in concert with the aforementioned immune dysfunction 

creates a perfect setting for worsening of liver failure and development of infections.27,29,30

Diagnosing infection early in patients with severe AH is challenging because SIRS is 

frequent in patients with AH even in the absence of infection and bacterial cultures are 

frequently negative.4,21 There are no prospective studies to derive an evidence-based 

algorithm to identify infections in patients with AH. Infection is suspected when patients 

have SIRS, which is diagnosed if two or more of the following criteria are met: temperature 

>38 °C or <36 °C; heart rate >90 beats/minute; respiration >20/minute; WBC >12,000/μl or 

<4,000/μl or >10% immature forms. However, SIRS may occur even in the absence of 

infection. If systematic screening is applied at admission (Fig. 3), around 25% of patients 

have infection, mainly spontaneous bacterial peritonitis, bacteraemia and urinary tract 

infection.20,30 It seems reasonable to recommend blood cultures, urine culture and chest X-

ray and ascitic fluid examination in all patients.20,28 C-reactive protein or procalcitonin 

levels have limited utility in the diagnosis of infection in cirrhosis and AH.20,21,31 

Conversely, bacterial DNA and LPS may be attractive tools to diagnose early infection but 

such a strategy is expensive and needs validation before routine clinical use.21,32

The question of whether corticosteroids predispose patients with AH to infections is 

debatable. In the largest randomised controlled trial, Steroids Or Pentoxifylline for 

Alcoholic Hepatitis (STOPAH), patients who received prednisolone had a higher risk of 

infection (13% vs. 7% in patients without prednisolone) but prednisolone improved 28-day 

survival.33 A meta-analysis of all randomised controlled trials on corticosteroids in AH, 

including the STOPAH study showed that patients treated with prednisolone had no 

increased risk of infection compared to patients treated with placebo.22 However, 

corticosteroid use was associated with fungal infections. It should be noted that infections in 

all these trials were detected based on standard of care and no infection screening protocol 

was in place.

In a post hoc analysis of the STOPAH trial,32 patients with high bacterial DNA levels were 

more likely to develop infections and had a worse outcome if they were treated with 

prednisolone rather than receiving placebo. This suggests that some patients have 

undiagnosed subclinical infection before the initiation of prednisolone and reinforces the 

need for a systematic screening for infection. Randomised controlled trials are ongoing to 

determine if antibiotic prophylaxis used as adjuvant to corticosteroids will reduce infection 

risk and improve outcomes.34
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III. Are there options other than steroid therapy for severe AH? Should 

pharmacological therapy have been initiated to prevent alcohol relapse?

The optimal therapy for AH requires integrated management of the liver disease and 

alcoholism. Abstinence is an important determinant of long-term outcome and survival.

Optimal pharmacologic therapy for severe AH

Corticosteroids are the most extensively studied treatment for AH based on their ability to 

inhibit T cell activity, and consequently reduce cytokine signalling (Fig. 2).35 Only 25–45% 

of patients are eligible for corticosteroid therapy.36,37 Some of the reasons for exclusion 

include infections in 40–50%, poorly controlled diabetes mellitus, renal failure, and active 

gastrointestinal bleeding.21,29,32,38,39 Survival benefit has been observed in only about 50–

60% of treated patients;40 and limited to 1–2 months. Longer term survival depends on 

underlying liver function and abstinence from alcohol.41 Patients with infection at admission 

may be treated with corticosteroids after the infection is appropriately controlled, as their 

response and outcome with corticosteroid treatment is similar to uninfected patients.20 

Another pharmacological option has been pentoxifylline, a phosphodiesterase inhibitor with 

anti-tumor necrosis factor-α (TNFα) activity, one of the major cytokines in the pathogenesis 

of AH (Fig. 2).42 Although, there is a consensus on its excellent safety profile and renal 

protective benefit, pentoxifylline use is not associated with improved survival.43 

Pentoxifylline was also ineffective as a salvage option for corticosteroid nonresponders,44 or 

as an adjuvant to corticosteroids.45 The largest randomised controlled study in over 1,100 

patients enrolled from 65 centres in the UK, the STOPAH study demonstrated the absence of 

survival benefit of both corticosteroids and pentoxifylline over placebo in patients with 

severe AH.43 Corticosteroids provided only a trend for mortality benefit (13.8 vs. 18%, p = 

0.06), with 40% reduced risk of death by 28 days after controlling for patient demographics 

and disease severity. In a recently reported study, intravenous N-acetylcysteine for five days 

as an adjuvant to corticosteroids improved survival at one month compared to prednisolone 

alone, because of the reduced risk of hepatorenal syndrome and infections.46 However, the 

study failed to meet its primary endpoint of improvement in six-month survival.

Other pharmacological options including anti-TNF agents like infliximab and etanercept,
47,48 antioxidant cocktails including vitamin E,49 insulin and glucagon,50 testosterone or 

oxandrolone,51 propylthiouracil,52 and extra-corporeal albumin dialysis53 have been used 

without any survival benefit.

In a network meta-analysis of 22 randomised controlled studies including the STOPAH 

study, there was moderate quality evidence for a 46% survival benefit at one month with the 

use of corticosteroids, with no evidence of benefit with pentoxifylline.54 Prednisolone 40 mg 

per day orally or methylprednisolone 32 mg intravenously for a maximum duration of 28 

days is therefore recommended as first-line therapy in patients with severe AH.55 Since 

approximately 40% of patients in most AH trials do not respond to steroids, and continued 

steroid use is associated with a higher risk of infection, it is important to identify early 

patients who are steroid non-responders. Steroid response is unlikely and therapy should be 

discontinued if the serum bilirubin has not decreased at one week (early biological 
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response). A 25% decrease in bilirubin at one week has been used by some authors as a 

marker of steroid response.56 The Lille score uses age, renal function, prothrombin time, and 

albumin at initiation of treatment and the decrease in serum bilirubin at seven days to 

identify steroid non-responders.40 A Lille score ≥0.45 after one week of steroid therapy 

indicates non-response with a high risk of death; a score >0.56 warrants discontinuation of 

corticosteroids (Fig. 4). Steroid therapy should be continued for 28 days if the Lille score is 

<0.45. Although, there are no guidelines for patients with Lille score between 0.45 and 0.56, 

it may be reasonable to cautiously continue corticosteroids in these patients for one more 

week and discontinue if there is no further improvement in clinical and biochemical profile. 

Progressive liver disease with multiple organ failure is the major cause of death among 

patients who do not respond to corticosteroids and are not eligible for early liver transplant 

(LT).22 If these patients have >3 organ failures at the time of determining non-response to 

corticosteroids, it may be reasonable to consider instituting comfort measures (Fig. 4).57

Until newer more effective and safer pharmacological options are available, strategies to 

optimise use of corticosteroids may be used, like: a) biomarkers such as mitochondrial 

bioenergetics and cytokine levels to target patients who are likely to respond to 

corticosteroids, b) bacterial DNA, bacterial LPS, and procalcitonin to tailor corticosteroid 

use to patients who are less likely to develop infections, or c) shortening of corticosteroid 

trial, assessing response at four days of therapy.12,13,21,32,60 Safer and more effective 

emerging therapies targeting various pathways in the pathogenesis of AH are discussed later.

Complications of liver disease (infections, gastrointestinal bleeding, hepatic encephalopathy, 

and hepatorenal syndrome) require specific therapy as per prevailing guidelines. Patients 

with malnutrition or severely reduced caloric intake should receive nutritional 

supplementation, preferably by enteral route, though a recent study of enteral nutrition 

associated with steroids was not associated with improved survival.55

Novel agents in the management of severe alcoholic hepatitis

For decades, corticosteroids have remained the only effective treatment for patients with 

severe AH. Several medical therapies are emerging, which target different pathways in the 

disease pathogenesis as described (Fig. 2). Many of these approaches are existing 

compounds that are being repurposed for AH and/or drugs in development for which AH has 

now become a potentially appealing indication. A number of these drugs target the gut-liver 

axis. For example, altering gut flora through antibiotics, probiotics, or efforts to neutralise 

bacterial endotoxin and to neutralise the LPS by using an immunoglobulin against this 

molecule may be beneficial (Fig. 2). Most notably, there is a large clinical trial ongoing in 

France to ascertain potential benefits of amoxicillin + clavulanate in combination with 

corticosteroids in patients with AH.81 Other agents under evaluation attempt to target the 

liver injury response, such as inhibitors of caspase activation, although recent studies were 

unable to clarify a safe dosing regimen in patients with AH because of excessively high 

blood levels of the caspase inhibitory compound.82 Additional approaches have focused on 

the sterile necrosis response with attempts to block various steps in this pathway (Fig. 2). 

One notable example is anakinra, which blocks the interleukin-1 receptor and may thereby 

reduce liver inflammation.83 A number of other compounds are also under evaluation that 
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may inhibit hepatic inflammation, including inhibition of various chemokine pathways. 

Stimulation of liver regeneration is also emerging as an important target for therapy. An 

interleukin-22 (IL-22) agonist which targets hepatic regeneration is currently being studied 

in patients with moderate and severe AH. Data on a number of other compounds such as 

growth factors (G-CSF and erythropoietin) and faecal microbiota transplantation84,85 are 

encouraging, but require validation before introduction into routine clinical use.

Pharmacological therapy to prevent alcohol relapse

Irrespective of the severity of AH, patients should receive benzodiazepine therapy for 

alcohol withdrawal. Propofol has been used for severe withdrawal, but the practice is not 

widespread.58 Relapse to alcohol use occurs in up to 65% of patients at one year, among 

survivors of the AH episode.43 Of all the available drugs to maintain abstinence, baclofen 

(started as 5 mg three times daily and slowly increased over 7–10 days to maximum dose of 

15 mg three times daily) is safe and effective in maintaining abstinence in these patients with 

AH.59

IV. Determinants of short-term and long-term prognosis in alcoholic 

hepatitis

Risk factors for mortality in AH include severity of liver disease, degree of inflammatory 

response, type and magnitude of infection, histology, response to steroid therapy, and risk of 

recidivism. Genetic differences are also likely to be prognostic but have not been well-

studied. Regarding histology, the presence of isolated steatosis in the first liver biopsy is 

associated with a low risk of progression to cirrhosis at four years in heavy drinkers.61 

However, the presence of AH at baseline is associated with a 40% risk of cirrhosis at four 

years. A score based on hepatic fibrosis, neutrophil infiltration, cholestasis in hepatocytes 

and/or bile canaliculi, and mega mitochondria can independently predict 90-day mortality.9 

In patients with severe disease, as determined by a histological score of 6–9, the 90-day 

mortality is approximately 50%.

Prognosis in AH may be determined clinically at initial evaluation, during treatment, and 

long term among survivors of the index hospitalisation. At admission, the two most widely 

used scores are the Maddrey discriminant function (MDF) and the model for end-stage liver 

disease (MELD) score.62,63 Severe AH is diagnosed if the MDF score is ≥32 or the MELD 

score is ≥20. The MELD score can be calculated on handheld devices using the laboratory 

values of international normalized ratio (INR), serum creatinine, and serum bilirubin. The 

INR used in the MELD score is more reproducible than the prothrombin time (used in the 

MDF score) which varies based on the sensitivity of the thromboplastin reagent used. 

MELD-Na is not more accurate than the MELD score since it is likely the hyponatremia in 

AH is more related to “beer-potomania” than a reflection of the hepatic hemodynamic state 

of AH.64 An MELD score of ≥20 is associated with 20% mortality at 90 days, and is the 

threshold for diagnosis of severe AH.65 A MELD score of 11–20 is used to diagnose patients 

with moderately severe hepatitis. Risk of mortality in patients with MELD score ≤11 is 

negligible, and these patients are classified as having mild AH.
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The MDF has been extensively validated with a score of ≥32 predicting mortality of over 

50%.63 MDF is calculated as 4.6 times (prothrombin time minus control) X serum bilirubin 

(mg/dl). The score is especially useful to select patients for steroid treatment. Typically, only 

patients with an MDF ≥32 are considered for steroid treatment, given the significant side 

effects related to steroids. However, there is a lower but still important risk of death in 

patients with MDF <32. Moreover, the MDF has not been used or cannot be used to assess 

response to treatment.

The Glasgow alcoholic hepatitis score uses age, white cell count, urea, prothrombin ratio or 

INR, and serum bilirubin.66 A value between 5 and 12 is obtained with a score ≥9 predicting 

a poor outcome. The ABIC (age, bilirubin, INR, and creatinine) is a modification of the 

MELD score and also uses categorical variables.67 An ABIC score >9 is associated with 

approximately 80% mortality at 90 days whereas an ABIC score <6.71 is associated with 

negligible mortality. As with all scores using categorical variables, minor changes in the 

score can result in patients being wrongly classified and at higher risk of mortality. A recent 

study comparing nine predictable models in AH demonstrated that the MELD score was 

superior to all other scores in determining 30-day mortality as well as 90day mortality.68 

The presence of SIRS during hospitalisation may also predict poor outcome.21 Serum 

markers such as LPS, procalcitonin, and C-reactive protein can predict multiorgan failure 

and death in AH.21

The Lille score used to assess response to corticosteroids as described earlier, also predicts 

mortality. For example, patients with a Lille score of <0.16 have less than 10% mortality at 

28 days whereas those with a Lille score >0.56 have a 50% mortality rate at 28 days. A 

dynamic model with a combination of MELD score at baseline and Lille score at seven days 

performs better than a combination of any two scores in predicting mortality at two and six 

months.69 On the one hand, a patient with an MELD score of 30 at baseline and a Lille score 

of 0.15 only has a 10% risk of mortality at two months and an approximately 20% risk of 

mortality at six months. On the other hand, a patient with an MELD score of 30 at baseline 

and a Lille score of 0.5 has a 28% mortality at two months and an approximately 50% risk 

of mortality at six months.

Mortality beyond six months is dependent on sustained abstinence from alcohol.41,70 

Patients that are steroid responders, as determined by a Lille score <0.45 and are abstinent 

do well in the long run with a low risk of mortality. Patients who do not respond to steroids 

but remain abstinent have an intermediate prognosis and may be considered for LT. 

Meanwhile, steroid non-responders who continue to use alcohol have a high risk of 

mortality. Such patients are not appropriate candidates for liver transplantation and only 

palliative care may be offered in these cases.

V. Should liver transplantation have been carried out?

Early liver transplantation in alcoholic hepatitis

Patients who are steroid responders, as determined by a Lille score <0.45 and are abstinent, 

do well in the long run with a low risk of mortality. Among those patients who survive an 

episode of severe AH but relapse to alcohol use or continue to drink, liver transplantation is 
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not appropriate unless they can establish secure abstinence, in the absence of which, 

palliative care is often the only recourse in instances of life-threatening deterioration. 

Abstinence from alcohol use for at least six months is a requirement in most transplant 

centres before listing patients with end-stage liver disease of any aetiology, including 

alcohol-related liver disease, for LT.71,72 However, many patients with severe AH who are 

not responsive to corticosteroids are at high risk of mortality during this six-month waiting 

period.5,73 Further, six months of abstinence is not a strong and consistent predictor of 

relapse to alcohol use after transplantation. Other factors such as psychosocial status, 

polysubstance use, and younger age are more robust and consistent predictors of relapse to 

alcohol use after LT.74

In a prospective pilot study, early LT in 26 select patients with severe AH (median time of 

13 days to listing from documentation of nonresponse to corticosteroids) was compared to 

standard of care in 26 patients with severe AH who were not eligible for LT. Patients with a 

first episode of AH non-responsive to steroid therapy who had excellent psychosocial 

support and agreed to sign a contract on commitment to lifelong alcohol abstinence were 

selected for early LT. There was a survival benefit at six months among the transplanted 

patients (77 vs. 23%, p <0.001) after LT.75 Three of 26 patients relapsed to alcohol use (only 

one with heavy alcohol use) during the following three years. Since that report many 

retrospective and prospective studies have confirmed benefits of early LT in select patients 

with AH,76–78 with risk for relapse to alcohol use similar to that observed after 

transplantation for alcoholic cirrhosis.79

In spite of these encouraging data, there have been barriers to accepting liver transplantation 

for selected patients with severe AH.77 Living donor LT is an option to overcome the barrier 

of donor shortage, with outcomes comparable to LT using deceased donors. However, 

rigorous criteria should be used to select recipients, irrespective of the type of donor used.80 

If used in carefully selected patients, early LT while using only about 1.5–3% of the donor 

pool could provide survival benefit to AH patients facing a risk of high mortality in their 

most productive period of life.75,76,78 Another concern is the high mortality of 23% within 

the first six months reported in the prospective French-Belgian study,75 compared to the 

expected one-year mortality of less than 5% after LT for alcohol-related cirrhosis.71 The 

majority of deaths in the Mathurin study were due to invasive fungal infections associated 

with steroid use.75 Clearly, steroids should be stopped as soon as it is apparent there is no 

response to therapy, perhaps as early as four days after initiation. There is also a need to 

develop uniform criteria for selection of patients with severe AH for early LT, especially 

considering living donor transplantation, and a uniform protocol for their post-transplant 

follow-up and management.

Back to clinical vignette and recommendations

I. Should liver biopsy have been carried out inthis patient before starting treatment for 
alcoholic hepatitis?

This patient had two episodes of AH. In the first episode, the patient met criteria for clinical 

diagnosis or “Probable AH”, with chronic active heavy alcohol use; AST >ALT by >1.5:1, 

with AST >50 and less than 400–500 IU/L, serum bilirubin >3 mg/dl; and absence of other 
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causes of liver disease. Based on these criteria, the patient was diagnosed as AH and could 

be appropriately treated as AH without having to undergo a liver biopsy.

II. What should the protocol be for early diagnosis of infection?

There is no evidence-based protocol for early diagnosis of infection in patients with AH. 

High circulating 16s bacterial DNA levels can identify patients at risk of infections on 

prednisolone therapy, but this test is not available for use outside of investigational studies. 

All patients with severe AH should have blood cultures, urine culture, chest X-ray, and 

ascitic fluid examination), in those being considered for steroid therapy. There are currently 

no data on the role of adjuvant antibiotics with corticosteroids in preventing infections and 

improvement of patient outcome. The role of routine antibiotic therapy awaits the results of 

an ongoing clinical trial. When sepsis is strongly suspected, and certainly when infection is 

diagnosed, broad-spectrum antibiotics should be initiated within one hour.

III. Are there options other than steroid therapy for severe AH? Should pharmacological 
therapy have been initiated to prevent alcohol relapse?

Patients with severe AH need two physicians for optimal care, a hepatologist and an 

addiction specialist. Current data do not suggest any agent other than steroids be used 

outside of clinical trials to treat severe AH. An addiction specialist reduces the risk of 

relapse to alcohol use among survivors of the index episode of AH.86 Patients with AH often 

return to drinking once they get better. For example, only 45% and 37% of one month 

survivors in the STOPAH study were abstinent from alcohol at six months and at one year 

from the initial presentation with AH, respectively.43 This patient was appropriately 

evaluated by an addiction specialist during the first hospitalisation, and was transitioned to 

an inpatient rehabilitation programme. However, he relapsed to alcohol use three months 

later. Whether adjuvant pharmacological therapy such as baclofen should have been initiated 

remains an unanswered question. Baclofen in most randomised studies has shown benefit 

which is limited to short-term.59 We do not routinely use baclofen in patients recovering 

from AH. However, it would not have been unreasonable to start baclofen in a dose of 5 mg 

three times daily, slowly increased over 7–10 days to maximum dose of 15 mg three times 

daily.

IV. What are the determinants of short-term and long-term prognosis in alcoholic 
hepatitis?

At the initial admission, the MELD score was 24 which is associated with a three-month 

mortality of 40%. Given the favourable Lille score of 0.4 at seven days, his predicted two-

month mortality was calculated to be 18% and six-month mortality 26%. That is, steroid 

therapy reduced his mortality risk. At the second admission the MELD score was 32 and the 

Lille score 0.6. The predicted twomonth mortality would have been 38% and the six-month 

mortality, 55%.

V. Should early liver transplantation have been carried out?

According to the social history, the patient is married, has a child, and his wife and siblings 

are attentive and present in his life suggesting good social support. However, he failed to 
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establish abstinence after his previous episode of AH. The young age and relapse to drinking 

within three months of completing inpatient rehabilitation treatment following a prior 

episode of severe AH puts him at a very high risk for relapse to alcohol use after LT. The 

addiction specialist too considered him at high risk for relapse. According to the protocol of 

the French-Belgian landmark study, the patient described in the clinical vignette would not 

have been considered an appropriate candidate for early LT,75 and therefore LT was not 

considered in this patient, when he presented with second episode of severe AH.
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Key point

Liver biopsy is recommended for diagnosis because up to 30% of patients with a clinical 

diagnosis of AH may have their diagnosis changed after biopsy.
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Key point

Post hoc analysis of the STOPAH trial suggested that some patients had subclinical 

infection before the initiation of prednisolone, highlighting the need for systematic 

screening.
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Key point

There is promising data on a number of alternative treatments for AH, including growth 

factors and faecal microbiota transplantation, although further studies are required.
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Key point

There is a need to develop uniform criteria for selecting patients with severe AH for LT, 

with a particular focus on living donor transplantation.
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Fig. 1. Algorithm for diagnosis of alcoholic hepatitis.
*Clinical criteria: Heavy alcohol use (>2 drinks in females and >3 drinks in males) for >5 

years; Active alcohol use until at least 8 weeks prior to presentation; Recent (<1 month) 

onset or worsening of jaundice; Exclude other liver diseases, biliary obstruction, HCC. 

*Biochemical criteria: Serum bilirubin >3 mg/dl, AST >50 and <500, AST >ALT by 1.5:1; 

**Transjugular route preferred for obtaining the liver tissue. **Characteristic histological 

findings: Cell balooning, neutrophil infiltration, cholestasis, varying degree of steatosis and 

fibrosis. ***Needed for inclusion in clinical trials and before starting specific pharmacologic 

therapy. AH, alcoholic hepatitis; ALT, alanine aminotransferase; AST, aspartate 

aminotransferase; HCC, hepatocellular carcinoma.
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Fig. 2. Pathophysiology of alcoholic hepatitis.
Alcohol-induced liver injury occurs through a convergence of toxic effects of alcohol on the 

intestine which affect the liver indirectly as well as direct toxic effects of alcohol on 

hepatocytes. Indirect gut effects occur from alcohol-induced increases in bacterial 

translocation including LPS that lead to IL-1B production from liver macrophages. Direct 

effects of alcohol on hepatocytes generate acetaldehyde and oxidative stress, which leads to 

hepatocyte apoptosis and release of EVs. These EVs together with IL-1B act on other liver 

cell types including PMN cells, HSCs, and ECs to propagate inflammation and fibrosis that 

is observed in alcoholic liver disease (slide courtesy of Dr. Vikas Verma). EC, endothelial 

cell; EV, extracellular vesicle; HSC, hepatic stellate cell; IL-1B, interleukin-1 beta; LPS, 

lipopolysaccharide; PMN, polymorphonuclear.
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Fig. 3. 
Algorithm for surveillance of infections in patients with severe alcoholic hepatitis.
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Fig. 4. Algorithm for optimal management of patients with alcoholic hepatitis.
*Using Lille score. **Excellent psychosocial support in a patient with first episode of AH. 

AH, alcoholic hepatitis; ICU, intensive care unit; LT, liver transplantation; OF, organ failure.
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