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Learning Objectives 

• Understand criteria for diagnosis and severity for alcohol-
associated hepatitis

• Learn current and emerging therapies for treatment of severe AH

• Understand the role of liver transplantation for severe AH and 
current challenges faced by our transplant community



• 35 year-old male with no past medical history presenting to 
ER with 2-week history of sudden new onset jaundice, 
ascites, confusion. 

• Lost his job 1 year ago and drank heavily since, averaging 12 
pack of beer daily since then.

• Physical exam: BP 105/65 HR 87 RR 16
• Jaundice, icterus, ascitic fluid shift, 2 + LE edema, positive 

asterixis, awake alert oriented to person and place 



Pandemic – Adding Fuel to the Fire

40%

36%

24%

COVID

ARLD HCV+NASH Other

GENERAL POPULATION
• Prevalence of binge drinking increased by 33% from prior.
• Healthcare utilization for ALD increased by 40% during pandemic
• Estimated impact of one-year increased alcohol use during pandemic by 2040:

Cholankeril G, Hepatology 2021
Julien J  Hepatology 2021

LIVER TRANSPLANTATION
• Regards to liver transplant, ALD (40%) > HCV (12%) and NASH (23%) combined. 
• Nearly half of ALD patients listed for liver transplant MELD-Na > 30
• SAH listing diagnosis increased by 56%

Additional ALD-related
+ 8,000 deaths 

+ 18,700 with decompensation
+ 1,000 new HCC cases

Alcohol-associated Liver Disease – Pandemic adding fuel to the 
fire
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Epidemiology – ALD Mortality trends in Tennessee 

Data collected from CDC Wonder Database. https://www.cdc.gov/asthma/data-analysis-guidance/ucd-data.htm Accessed April 25. 2023.

21% increase in 
ALD deaths in 2020

120% increase since
2011



Natural History of ALD

70%

40%
ACCELERATE-AH trial: 146 patients with available 
explant histology records, 96% had cirrhosis.

Lee BP. Gastroenterology. 2018.



Management of AH: Definition and diagnosis 

*Liver decompensation includes ascites and/or encephalopathy
†Defined histologically by steatosis, hepatocyte ballooning, and an inflammatory infiltrate with polymorphonuclear neutrophils
EASL CPG ALD. J Hepatol 2018.
AASLD ALD. Hepatology 20

• Clinical
• Recent jaundice ± other signs of liver decompensation in patients with ongoing alcohol abuse 

• Cardinal sign is onset of progressive jaundice, often associated with fever, malaise, weight loss and malnutrition
• Alcohol use > 2 drinks/day in females and > 3 drinks/day in men for at least 6 months .
• Onset of jaundice within 60 days of last drink

• Histological
• Steatohepatitis†

• Laboratory
• Neutrophilia
• Hyperbilirubinemia (>3 ng/dL)
• AST >2 x ULN and AST/ALT ratio typically greater than 1.5–2.0, with AST > 50
• Severe AH: prolonged PT, hypoalbuminanemia, and decreased platelet count



Management of AH: Treatment algorithm

.
EASL J Hepatol 2018
Louvet Gastroenterology 2009

Assessment of disease severity (prognostic 
scores)

• Systematic evaluation of nutritional 
status and energy intake

• Daily target 35–40 kcal/kg BW
• Prefer oral route as first-line intervention
• Supplementation with B-complex 

vitamins

Consider liver biopsy if 
diagnosis is uncertain

Perform systematic extensive 
screening for infection

Treatment of alcohol 
dependenceClinical diagnosis of AH

65% will get infection in 90 days
steroid AH group: 50% pulmonary infections
No steroids AH: 50% SBP 
25% will die from infection

Liver Biopsy rarely needed

• 25.6% of patients had infections identified at admission
• 23.7% developed infection after treatment with steroids. 

Patients infected after treatment with corticosteroids had 
significantly lower 2-month survival.



Management of AH: Evaluation of severity 

*Modified version (mDF) cut-off value of 32 or MELD > 20  identifies patients with severe AH and is usually the threshold used for initiating specific therapy 
EASL CPG ALD. J Hepatol 2018

• Different prognostic models aim to identify patients at high risk of early death
• Often incorporate the same variables and have similar efficacy in predicting short-term survival 

• Lille model can predict pattern of response to corticosteroid treatment
• Based on pre-treatment data plus the response of serum bilirubin 

Score Bilirubin PT/INR
Creatinine/

urea Leucocytes Age Albumin

Change in 
bilirubin

(Day 0 to 7)

Maddrey DF* + + – – – – –

MELD + + + – – – –

GAHS + + + + + – –

ABIC + + + – + + –

Lille + + + – + + +
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Management of AH: Evaluation of severity 

• Different prognostic models aim to identify patients at high risk of early death
• Often incorporate the same variables and have similar efficacy in predicting short-term survival 

• Lille model can predict pattern of response to corticosteroid treatment
• Based on pre-treatment data plus the response of serum bilirubin 

First score and still widely used

*Modified version (mDF) cut-off value of 32 or MELD > 20  identifies patients with severe AH and is usually the threshold used for initiating specific therapy 
EASL CPG ALD. J Hepatol 2018
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Management of AH: Evaluation of severity 
• Different prognostic models aim to identify patients at high risk of early death

• Often incorporate the same variables and have similar efficacy in predicting short-term survival 

• Lille model can predict pattern of response to corticosteroid treatment
• Based on pre-treatment data plus the response of serum bilirubin 

Score >20: high risk of 90-day mortality
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Management of AH: Evaluation of severity 

• Different prognostic models aim to identify patients at high risk of early death
• Often incorporate the same variables and have similar efficacy in predicting short-term survival 

• Lille model can predict pattern of response to corticosteroid treatment
• Based on pre-treatment data plus the response of serum bilirubin 

Score ≥9 + mDF ≥32: poor prognosis and survival benefit with corticosteroids
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Management of AH: Evaluation of severity 

• Different prognostic models aim to identify patients at high risk of early death
• Often incorporate the same variables and have similar efficacy in predicting short-term survival 

• Lille model can predict pattern of response to corticosteroid treatment
• Based on pre-treatment data plus the response of serum bilirubin 

Classification according to low, medium, and high risk of death at 90 days
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Management of AH: Evaluation of severity 

• Different prognostic models aim to identify patients at high risk of early death
• Often incorporate the same variables and have similar efficacy in predicting short-term survival 

• Lille model can predict pattern of response to corticosteroid treatment
• Based on pre-treatment data plus the response of serum bilirubin 

Score is 0−1; a score of ≥0.45 indicates non-response to corticosteroids†



Morales-Arraez D. AJG. 2022.

Comparison of Prognostic Scores in SAH
2,581 patients with SAH



• Steroids were first used in 1950 to treat cirrhosis, with the aim of decreasing fibrosis and inflammation. 

• 9 patients with cirrhosis were treated with adrenal cortex extract, and all 9 improved and survived with no evidence of 
liver dysfunction at the one-year follow-up. First study to show the potential benefits of using steroids in the treatment of 
cirrhosis.

• 1960, RCT in 97 patients with cirrhosis who received prednisolone, testosterone, or no treatment.

Management of AH: Why corticosteroids?

Webster JJ. Annals. 1950



Howell Gut 1972

Management of AH: Why prednisolone?

• Prednisone to Prednisolone: First pass activation in liver but no difference in outcomes seen 

Higher plasma levels within 0-3 hours, but no difference after 6 hours

11β HSD



Maddrey WC Gastroenterology 1978
Maddrey WC.  Annals of Int Med. 1988.

• In 1978, Maddrey conducted RCT of 37 patients with biopsy-proven AH to receive prednisolone 40 mg daily for 28-32 
days or placebo. 

• Significant reduction in early mortality at 28 days in patients with severe AH were treated with corticosteroids 
(prednisolone 6% vs placebo 33%). 

• Discriminant Function Analysis (DFA) demonstrated prothrombin time and serum bilirubin most accurately predicted 
survival. 

Management of AH: Role of corticosteroids

DF > 32 (35% 28 day mortality) used in 1989 RCT prednisolone versus placebo landmark study.



Thursz MR NEJM 2015.
Akriviadis E Gastroenterology 2009

Management of AH: STOPAH Trial 
• RCT 1103 adult SAH patients (DF > 32) who received 1) placebo, 2) prednisolone 3) pentoxifylline 4) both pred/ pentoxifylline.

• Pentoxifylline (PTX)– Anti-TNF activity + fewer side effect than steroids 
• Improves blood flow and potentially enhance renal perfusion (HRS)- RCT of 101 patients who received PTX or placebo

inpatient survival better in the PTX group (75.5%) than placebo (53.9%).

More infections in prednisone group compared to placebo (15% vs 8%)



Management of AH: What is optimal therapeutic window?

Arab JP. Journal of Hepatology. 2021

3,380 adults with AH across 53 centers in 17 countries
43.5% received corticosteroid therapy

• Corticosteroids decreased mortality at 30 days (HR 0.59)

• Survival benefit seen only with SAH with MELD scores 
between 21-51

• Maximum benefit with MELD 25-39

• A MELD score >51 can be used for “futility” of 
corticosteroid treatment 

• Survival benefit was not sustained at 90 or 180 days



Management of AH: Treatment algorithm

mDF <32 and MELD < 20

Prednisolone 40 mg/day No specific therapy

mDF ≥32 or MELD ≥20

Assessment of disease severity (prognostic 
scores)

• Systematic evaluation of nutritional status 
and energy intake

• Daily target 35–40 kcal/kg BW
• Prefer oral route as first-line intervention
• Supplementation with B-complex vitamins

Consider liver biopsy if 
diagnosis is uncertain

Perform systematic extensive 
screening for infection

Treatment of alcohol 
dependenceClinical diagnosis of AH

How long to determine treatment response? 



Management of AH: Lille Score – Treatment Response

Louvet A. Hepatology 2009.

• 320 AH patients treated with corticosteroids for 28 days and baseline and change in bilirubin at day 7.

• Lille score > 0.45 classified as corticosteroid non-responders.

• 40% had Lille score > 0.45 and were non-responders and accounted for 45% of deaths.

• Lille score of ≥ 0.45 had a markedly decreased 6-month survival (25% versus 85% P < 0.01)



Management of AH: Treatment algorithm

mDF <32 and MELD < 20

Assess treatment response at 
Day 7 (Lille score)

Prednisolone 40 mg/day No specific therapy

mDF ≥32 or MELD ≥20

Assessment of disease severity (prognostic 
scores)

• Systematic evaluation of nutritional status 
and energy intake

• Daily target 35–40 kcal/kg BW
• Prefer oral route as first-line intervention
• Supplementation with B-complex vitamins

Consider liver biopsy if 
diagnosis is uncertain

Perform systematic extensive 
screening for infection

Treatment of alcohol 
dependenceClinical diagnosis of AH

Shorter Observation?

Lille score at Day 4 vs Day 7: 91.1% agreement between 
LS4 and LS7 to predict response to therapy (p<0.001).



• Treatment with an antioxidant (N-acetylcysteine) and glucocorticoids could reduce inflammatory process and 
reconstitute cellular glutathione.

• 174 patients with SAH assigned to receive either prednisolone plus N-acetylcysteine or only prednisolone
• Both groups received 40 mg of oral prednisolone per day for 28 days
• For the first 5 days, patients in the prednisolone–N-acetylcysteine group received intravenous infusions of N-acetylcysteine

• Survival benefit at 1 month seen in prednisolone–N-acetylcysteine 
group compared to prednisolone only group  (Mortality: pred 24% and 
pred-NAC 8% at 1 month (HR, 0.58; 95% CI, 0.14-0.76) 

• Survival benefit with prednisolone–N-acetylcysteine or prednisolone 
groups not sustained at 6 months and 1 year 

• At 6 months, 22% of the patients in the prednisolone-only group died 
of the hepatorenal syndrome, compared to 9% of the patients in the 
prednisolone–N-acetylcysteine group (OR 2.79; 95% CI, 1.08 to 7.42; 
P=0.02)

Nguyen-Khac E. NEJM 2011.

Management of AH: N-acetyl cysteine (NAC)



Management of AH: Emerging Targets and Therapies



Management of AH: Treatment algorithm

*Particularly in null responders (Lille score ≥0.56).
EASL CPG ALD. J Hepatol 2018;69:154–81

Stop treatment* and assessment for 
early liver transplantation in highly 

selected patients 

Continue treatment for 28 days

Lille score ≥0.45Lille score <0.45

mDF <32 and MELD < 20

Assess treatment response at 
Day 4 -7 (Lille score)

Prednisolone 40 mg/day No specific therapy

mDF ≥32 or MELD ≥20

Assessment of disease severity (prognostic 
scores)

• Systematic evaluation of nutritional status 
and energy intake

• Daily target 35–40 kcal/kg BW
• Prefer oral route as first-line intervention
• Supplementation with B-complex vitamins

Consider liver biopsy if 
diagnosis is uncertain

Perform systematic extensive 
screening for infection

Treatment of alcohol 
dependenceClinical diagnosis of AH

Consider referral to transplant center if not 
candidate for steroids or non-responder on LS day 4



NIH recognizes ALD as
indication for LT

Liver transplantation for SAH: Role of liver transplantation

2016



NIH recognizes ALD as
indication for LT

First case series on ALD
LT outcomes

Liver transplantation for SAH: Role of liver transplantation

2016



Liver transplantation for SAH: Role of liver transplantation

Starzl. JAMA. 1988.

• 1983-1988 ALD constituted less than 10% of liver transplants.

• In 1988, Thomas Starzl reports case series of 41 patients with cirrhosis from 
ALD (1980-1987) with 1-year survival of 73%
• Recidivism in only 2 recipients



NIH recognizes ALD as
indication for LT

Favorable post-LT survival
for ALD

Consensus on 
“6 month rule”

Liver transplantation for SAH: Role of liver transplantation

2016



Liver transplantation for SAH: Role of liver transplantation

Lucey M . Liver Transplantation. 1997

• 1997: AST consensus: 85% of LT programs reported requiring 6-month 
abstinence rule, thereby precluding SAH patients.

• The 6-month interval was justified on the grounds that it would allow patients 
to recover from the acute effects of alcohol-toxicity to the liver.

• In practice however, the so-called ‘6-month rule’ became a surrogate for 
prediction of future drinking by ALD candidates for LT.



NIH recognizes ALD as
indication for LT

Favorable post-LT survival
for ALD

Consensus on 
“6 month rule”

Liver transplantation for SAH: Role of liver transplantation

Abstinence not a 
predictor

of post-LT recidivism 

2016



Liver transplantation for SAH: Role of liver transplantation

Tome J Hepatology. 2002

• In 2002, retrospective review of 68 explants with cirrhosis from ALD. 

• 52% (n=36) had superimposed ASH suggesting SAH (hidden alcohol use)

• Overall recidivism rate was 10%. No difference between superimposed SAH compared to 
cirrhosis from ALD

• 1 year abstinence was predictive of post-LT abstinence, but not 6 months



NIH recognizes ALD as
indication for LT

Favorable post-LT survival
for ALD

Consensus on 
“6 month rule”

Liver transplantation for SAH: Role of liver transplantation

Abstinence not a 
predictor

of post-LT recidivism 

Landmark study for 
early LT with SAH 

2016



Liver transplantation for SAH: Role of liver transplantation

Mathurin NEJM 2011.

• 2011 – (2005-2010) 26 steroid patients with 
steroid-refractory SAH underwent LT.

• Median wait time 2 weeks.

• ITT survival (LT 77% vs no LT 23%). 

• < 15% relapsed (n=3)



NIH recognizes ALD as
indication for LT

Favorable post-LT survival
for ALD

Consensus on 
“6 month rule”

Liver transplantation for SAH: Role of liver transplantation

Abstinence not a 
predictor

of post-LT recidivism 

Landmark study for 
early LT with SAH 

ALD leading cause for
LT in US

62016



2013 2014 2015 2016

ALD surpasses both NASH and HCV as 
leading indications

Cholankeril G. Clinical Gastro 2018.
Cholankeril G. Transplantation 2019.
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Liver transplantation for SAH: Role of liver transplantation

Young adults with ALD presented with a higher median MELD scores (18-39 years, MELD 25) as well 
as a higher prevalence of patients with SBP, severe HE and requiring renal replacement therapy .



NIH recognizes ALD as
indication for LT

Favorable post-LT survival
for ALD

Consensus on 
“6 month rule”

Liver transplantation for SAH: Role of liver transplantation

Abstinence not a 
predictor

of post-LT recidivism 

Landmark study for 
early LT with SAH 

ACCELERATE-AH Trial

ALD leading cause for
LT in US

2016



Liver transplantation for SAH: Role of liver transplantation

Cholankeril G. Clinical Gastro and Hep. 2017
Lee BP. Gastroenterology. 2018

147 patients from 12 centers from 2006-2017
12 years – significant selection bias and  generalizability
Lack of adherence to proposed psychosocial criteria for SAH listing between centers 



Liver transplantation for SAH: Effect of recidivism on post transplant survival

Faure S. J Hepatol 2012.
Pfitzmann R Liver Transpl 2007.

Graft and patient survival only negatively 
impacted after Year 5 

Women and young adults at highest risk 
graft failure from recidivism.



Liver transplantation for SAH: Evolve beyond one-year survival metric

Cholankeril G. Liver Transpl 2023

One-year post-LT survival for SAH and ALD is excellent near 95%; leaves little room for improvement



INDIRECT MARKERS
(GGT, ALT, AST, MCV)

Easy and inexpensive
Most frequently used markers 

for early detection of ALD 

Low sensitivity and specificity

No single marker or combination of markers 
can differentiate between 

different causes of liver disease

DIRECT MARKERS
(EtG, EtS, PEth)

Higher specificity (direct products 
of ethanol metabolism)

Longer detection window vs. direct 
determination of ethanol in blood or exhaled 

air

Various confounding factors may 
have an impact on results

Liver transplantation for SAH: Biomarkers of alcohol consumption 



Liver transplantation for SAH: Biomarkers of alcohol consumption 

Chaudari Journal of FM. 2021

EtG, ethyl glucuronide; EtS, ethyl sulfate; FAEEs, fatty acid ethyl esters; MCV, mean corpuscular volume; PEth, 
phosphatidylethanol



Liver transplantation for SAH: Proposed Criteria for Evaluation

Cholankeril Clinic in Liver. 2022



Challenges for LT with AH: Psychosocial Assessment 

Cholankeril Clinic in Liver. 2022



Challenges for LT with AH: Reducing access to LT for non-ALD

Cholankeril, Hepatology. 2021

ALD candidates listed during COVID-19 pandemic 
had 50% higher rate of undergoing LT than 
non-ALD candidates (sHR 1.51, 95% CI: 1.42-1.60). 

Cumulative incidence rates for liver transplantation 
among patients listed for ALD and non-ALD in the pre-
COVID and COVID eras. 



Challenges for LT with AH: “Recompensation” after wait listing

Musto, Hepatology. 2021

• Completed the evaluation and listing and patients MELD-Na has decreased from 40 to 20 over past week.

Lower MELD, INR, and younger age are predictors for recovery

MELD trend in SAH patients who recovered (MELD < 20) 
after LT evaluation

Patients who went on to recover did so quickly

MELD < 35 MELD > 35

Age < 45 0.81 (95% CI 0.54-
0.96)

0.30 (95% CI 0.13-
0.53)

Age > 45 0.81 (95% CI 0.54-
0.96)

0.03 (95% CI 0.00-
0.18)

Probability of recovery by age and peak MELD

Unanswered question: How long should they remain on the wait list?



Summary
• MELD-Na greater > 20  to diagnose SAH and start steroid +/- N-acetylcysteine.

• Comprehensive infectious workup prior to starting corticosteroids.

• Response to corticosteroids and recovery can be assessed with Lille Score (Day 4 or 7).

• If no improvement with steroids within first 4-7 days, withdraw and refer to transplant center.

• Post-transplant survival for ALD and SAH are excellent; however long-term graft survival 
affected in those who relapse.

• PEth is an accurate and reliable biomarker for alcohol use in the pre- and post-transplant 
clinical care.

• No universal consensus on psychosocial assessment for evaluation and listing for SAH.



Thank you



Thank You



Hellman Annals of Int Med. 1971

• In 1971 RCT of 37 patients with biopsy-proven AH to receive prednisolone 40 mg daily or placebo. 
• Group I - severely ill with evidence of hepatic encephalopathy, Group II moderately ill but no evidence 

of encephalopathy, and Group III mildly ill.

Management of AH: Role of corticosteroids 
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