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Deaths due to alcohol

Rehm Lancet 2009



Global burden of alcohol consumption

Asrani J Hepatol 2019
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Symptoms of AH

• Sudden onset of jaundice

• History of significant alcohol consumption

• Sometimes alcohol cessation 1-2 months before

• Often first presentation of liver disease

• Ascites and/or encephalopathy



Clinical findings

• Hepatomegaly

• Hepatic bruit

• SIRS

• Loss of muscle mass

• Ascites



Laboratory findings

• Leukocytosis

• Abnormal transaminases but <300-400 ΙU/ml

(alternative/additional diagnosis if higher) 

• AST>ALT

• Prolonged prothrombin time (but administer vit K)

• Renal dysfunction poor prognostic marker



Mortality

Sandahl J Hepatol 2011

Denmark 1999-2008
1951 patients with AAH

28- and 84- day mortality

28%

20%



Histological findings

Neutrophilic infiltrate and hepatocyte necrosis

library.med.utah.edu/WebPath/jpeg4/LIVER145.jpg 

neutrophils, necrosis of  

hepatocytes, collagen 

deposition, and fatty 

change. These findings are 

typical for acute alcoholic 

hepatitis 



• Maddrey DF = (4.6xPT) + serum bilirubin (mg/dl)

• MELD = 3.8xloge(bili mg/dl) +1.2xloge(INR)+9.6xloge( creat mg/dl)

• Glasgow Acute Hepatitis Score (GAHS)

• Lille model (response to steroids in day 7)

Disease severity and prognosis



Prognostic scores

Bilirubin INR Creatinine WCC Age Albumin ΔBil (0-7)

Maddrey + +

MELD + + +

GHAS + + + + +

Lille + + + + + +



Maddrey’s Discriminant Function

• Developed in 1978, modified in 1989 (mDF)

• mDF≥32 identifies severe AH (50% mortality at 1mo): threshold for Tx

• mDF<32: <10-20% mortality at 1mo

4.6 x (patient’s PT-control PT) + bilirubin 
(mg/dl)

PROS

• Best validated model
• Easy to calculate 

CONS
• Poor standardization of PT
• Does not incorporate Creatinine
• Lacks specificity (overtreatment?)
• 32 cut-off may be obsolete 

Maddrey, Gastroenterology, 1978
Carithers, Ann Intern Med, 1989



Carithers, 1989 Thursz, 2015 (STOPAH)

• Survival of untreated pts with sAH has improved over the years!!! 
(advances in supportive care?) 

• Do we need to re-calibrate mDF?

Author/Journal/year Optimal mDF cut-off

Dunn/Hepatology/2005 37

Sheth/BMC Gastroenterol/2002 42

Papastergiou/APT/2014 44



Glasgow acute hepatitis score (GAHS)

1 2 3

Age <50 >50

WBC <15 >15

Urea <5 >5

INR <1.5 1.5-2.0 >2.0

Bilirubin <125 125-250 >250

Forrest Gut 2005



Glasgow acute hepatitis score

87%

46%
Sens Spec

GAHS 54 89

DF 82 39

Forrest Gut 2005



• Among Pts with mDF≥32, GAHS identifies those with extremely poor prognosis who will benefit from Tx 

Forrest, Gut, 2007

n=81/225 (36%)

n=144/225 (64%)

P=n.s.
P=n.s.

P=0.002 P=0.02



p<0.000001

Area under the curve

0.890.02 (IC : 0.83-0.93). 

0.45

Prognostic models in severe alcoholic hepatitis
Lille Model

Louvet, Hepatology 2007

Assessment of steroid treatment 
response at day 7 

www.lillemodel.com



Prognostic models in severe alcoholic hepatitis
Lille Model

85%

25%

Louvet, Hepatology 2007

Better than change from day 0-7 in DF, GAHS, MELD



Treatment

• Supportive measures

• Lifelong alcohol abstinence

• Specific treatment in those with poor prognosis

(DF≥32 and/or encephalopathy)



Supportive measures

• Vitamin B complex and thiamine

• Vitamin Κ stat dose IV

• Prevention of withdrawal symptoms

- chlomethiazole (Heminevrin)

- chlordiazepoxide (Librium)

• Risk stratification



Alcohol withdrawal syndrome

• Mild/moderate (6-24hrs): 
nausea/vomiting, 
hypertension, tachycardia, 
tremors, irritability, anxiety, 
headache

• Severe: delirium tremens, 
seizures, coma, death (5-15%)

❑ TREAT if CIWAA≥8
❑ Patients with moderate/severe AWS 

should be monitored in the ICU 

Kosten, NEJM, 2003
ACG CPG, 2018



• Malnutrition central feature in severe AH and associated with poor 
prognosis

• Daily calorie intake <21.5kcal/kg/day: increased 6-mo mortality 
(65.8% vs 33.1, p<0.001)

• Recommended energy intake: 35-40 kcal/kg (protein: 1.1-1.5 gr/kg)

• Replace: Thiamine, B complex vitamins, zinc other trace elements

• ENT>PNT (↓ bacterial translocation, line sepsis) 

• NGT strongly recommended (premature withdrawal: 48.5%)

• Steroids+intensive* ENT=steroids (6mo mortality: 44 vs 52%, p=0.4)

*Fresubin HP Energy® via NGT for 14days: 1500-3000 Kcal based on BW

EASL CPG, 2018
Moreno, Gastroenterology, 2015

Nutrition



Pharmacotherapy

• Consider in patients with DF≥32 and/or encephalopathy

• Steroids

• Screen for infection

( Chest XR, blood, urine and ascitic fluid cultures)



Pentoxifylline (PTX) for severe AH

• Oral non-selective phosphodiesterase inhibitor (approved for intermittent claudication)
• Inhibition of TNF-a
• Reno-protective effect ??? (action on renal microcirculation/haemodynamics)

➢ Landmark RCT: PTX Vs Placebo for 28 days (n=101) ➔improvement in 28d survival (76% vs 
54%, p=0.03) attributed to prevention of HRS (50% vs 92%, p=0.009)

Akriviadis, Gastroenterology, 2000

➢ Systematic Review (10 trials, 884 pts) ➔↓Incidence of fatal HRS (RR:0.47), but…NO 
IMPACT ON 1-mo SURVIVAL Parker, APT, 2012 

➢ Steroids + PTX=Steroids alone 

Sidhu, DDS, 2012
Mathurin, JAMA, 2013 

➢ No benefit from early switch to PTX in steroid non-responders 

Louvet, J Hep, 2008



Akriviadis Gastroenterology 2000

Pentoxifylline

PTX

placebo

75.5%

53.9%

P=0.037

101 ασθενείς



Steroids for 
severe AH

Potential mechanisms

• ↓ circulating cytokines (TNF-a, IL-8, ICAM-1)

• ↓ formation acetaldehyde products

• Restoration PMN function (anti-
inflammatory)

• Inhibition collagen production (anti-fibrotic)

Pros

• Improve short-term survival 
(marginally) 

Cons

• No impact on medium/long-term 
survival

• Increased risk of sepsis
• Contraindications (avoid in active 

infection, GI bleed, severe kidney 
injury, acute pancreatitis, HBV, TB)

• 30-40% of pts with sAH will not 
respond to Tx



❑RCT with 2x2 factorial design (4 randomization groups)

❑1103 pts with severe (mDF≥32) AH from 65 UK hospitals (2011-2014)

Thursz, NEJM, 2015 
(STOPAH)

Placebo
+

Placebo

Prednisolone
+

Placebo

PTX
+

Placebo

Prednisolone
+

PTX



Thursz, NEJM, 2015 

OR: 0.72 (95%CI: 0.52-1.01; P=0.06) OR: 1.07 (95%CI: 0.77-1.49; P=0.69)

STOPAH trial: Survival at 28 days



Predictors of medium/long-term outcomes in AH

❑Steroids do not improve survival beyond 1 month

❑Abstinence is the only predictor of long-term survival in AH

Thursz, NEJM, 2015 
(STOPAH)
Potts, APT, 2013



Steroids 
Individual patient meta-analysis from 5 RCTs

Mathurin Gut 2011



Steroids 
Individual patient meta-analysis from 5 RCTs

Lille ≤ 0.16     0.16<Lille<0.56 Lille≥0.56

Mathurin Gut 2011



Infection: a key determinant of outcome in AH

• 25% of deaths in sAH are attributed to 
infection

• Approximately 25% of patients with sAH
have infection at admission (mostly SBP, 
bacteremia, UTI)

• 10-24% of patients with sAH will experience 
infections (mostly respiratory tract) during or 
after treatment with steroids

• Steroid Tx is associated with an increased 
risk of (serious) infection 

• Patients infected during steroids have 
significantly lower 2mo survival (46% vs 77%)

Infections in the STOPAH trial

Louvet, Gastroenterology, 2009
Thursz, NEJM, 2015
Vergis, Gastroenterology, 2017



Fungal infections in AH

• Invasive Aspergilosis developed in 15.8% 
(15/94) pts with sAH

• Lungs (n=11), CNS (n=2), disseminated 
(n=2)

• Predictors of IA: baseline MELD >24, ICU 
admission

• IA was associated with higher mortality
• Systematic screening for IA should be 

recommended 
• Serum galactomannan (cut-off: ≥0.5, ELISA) 

may be a good screening test (Se: 89%, Sp: 
84%).

Gustot, J Hep, 2014



Infections in patients receiving steroids

246 patients with severe alcoholic hepatitis
63 episodes of infection after first presentation
Steroid initiation after treatment of infection

Louvet Gastro 2009



Infections in patients receiving steroids

• 57 patients developed an infection after starting steroids
(median time 14 days)

• Response to steroids according to Lille model only factor
associated with infection

• Incidence 11.1% vs. 42.5% in responders vs. non-responders

Louvet Gastro 2009



Infections in patients receiving steroids

Pre-emptive antibiotics in responders? Louvet Gastro 2009



Combination of steroids and NAC

IV NAC days 1-5
Survival benefit at 1 months (8% vs. 24%)
Trend for benefit at 3 and 6 months

Nguyen-Khac NEJM 2012

73%

62%



Liver Transplantation for ALD

• “6-mo abstinence rule” adopted by most 

countries/centers

• Fear of recidivism (10%-60%)

• Ethical persuasions (self-inflected disease with negative 

social impact)

• Organ shortage/Overload of transplant systems (ALD: 

15%-20% of LTs; 3rd most common indication after HCV, 

NASH)



Original Article

Early Liver Transplantation for Severe Alcoholic 
Hepatitis

Philippe Mathurin, M.D., Ph.D., Christophe Moreno, M.D., Ph.D., Didier Samuel, M.D., 
Ph.D., Jérôme Dumortier, M.D., Ph.D., Julia Salleron, M.S., François Durand, M.D., 

Ph.D., Hélène Castel, M.D., Alain Duhamel, M.D., Ph.D., Georges-Philippe 
Pageaux, M.D., Ph.D., Vincent Leroy, M.D., Ph.D., Sébastien Dharancy, M.D., Ph.D., 

Alexandre Louvet, M.D., Ph.D., Emmanuel Boleslawski, M.D., Ph.D., Valerio 
Lucidi, M.D., Thierry Gustot, M.D., Ph.D., Claire Francoz, M.D., Christian 
Letoublon, M.D., Denis Castaing, M.D., Jacques Belghiti, M.D., Vincent 

Donckier, M.D., Ph.D., François-René Pruvot, M.D., and Jean-Charles Duclos-

Vallée, M.D., Ph.D.

N Engl J Med
Volume 365(19):1790-1800

November 10, 2011



Inclusion criteria

• Severe alcoholic hepatitis not responding to steroids

• Lille score > 0.45 after 7 days of steroids

• First presentation of liver disease

• Multiple meetings of medical team with family members

• Full agreement of all team members required



Kaplan–Meier Estimates of Survival among the 26 Study Patients and Randomly Selected 
Matched Controls.

Mathurin P et al. N Engl J Med 2011;365:1790-1800



After liver transplantation

• 5/6 deaths due to infection in the first two weeks

• Invasive aspergillosis in 4/5

• Three patients had an alcohol relapse



Impact on waiting list

• 315/891 liver transplants due to ALD during that period

• 26/891 (2.9%) for alcoholic hepatitis

• 233 patients presented with severe alcoholic hepatitis

• 18/233 had a liver transplant (1.8%)



Dilemmas

• Only available treatment if no response to steroids

• ?Impact on organ donation

• Need for objective listing criteria



Future treatments



Anakinra plus pentoxifylline and zinc

• 53 patients IL-1RA

• 50 patients steroids

• Mortality at 30, 90, 180 d

• No significant difference in survival

(66.8% IL-1RA vs. 52.3% steroids)

Szabo AASLD 2018



Conclusions

• High mortality

• Use prognostic scores

• Thorough screening for infections

• Steroids in severe AH

• ? Liver transplantation




