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Acute Alcohol-Induced Hepatitis (AAIH) 

• Can develop in abscence or presence of
chronic liver disease

• Primary treatment is steroids
• 25-45% of patients will be eligible for steroids
• Non-response in 40%
• 28-day mortality ranging from 30-50%
• 6-month mortality in steroid non-responders

(as defined by the Lille score) is 75% 

Bangru S, et al. Liver Transpl. 2018 [Epub ahead of print]



maximum duration of 28 days is therefore recom-
mended as first-line therapy in patients with sev-
ere AH.55 Since approximately 40% of patients in
most AH trials do not respond to steroids, and con-
tinued 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 discon-
tinued if the serum bilirubin has not decreased at
one week (early biological 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, prothrom-
bin 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 corticos-
teroids and are not eligible for early liver trans-
plant (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 pharma-
cological options are available, strategies to opti-
mise 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 cor-
ticosteroid use to patients who are less likely to
develop infections, or c) shortening of corticos-
teroid 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, gas-
trointestinal bleeding, hepatic encephalopathy,
and hepatorenal syndrome) require specific ther-
apy 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 pathogen-
esis 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 tar-
get 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 + clavu
lanate 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 regi-
men in patients with AH because of excessively
high blood levels of the caspase inhibitory com-
pound.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 com-
pounds are also under evaluation that may inhibit
hepatic inflammation, including inhibition of vari-
ous chemokine pathways. Stimulation of liver
regeneration is also emerging as an important tar-
get for therapy. An interleukin-22 (IL-22) agonist
which targets hepatic regeneration is currently
being studied in patients with moderate and sev-
ere 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 intro-
duction into routine clinical use.

Key point

There is promising data
on a number of alternative
treatments for AH, includ-
ing growth factors and
faecal microbiota trans-
plantation, although fur-
ther studies are required.

Probable or definite AH

Contraindication for corticosteroids

No Yes

Treated and reversed

Yes NoCorticosteroids

Response at 1 week*

Responder Non-responder LT candidacy**

No Yes

LT evaluationDiscuss goals of care
if in ICU with≥3 OF

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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Arguments against

• Recidivism of alcohol abuse

• Post-transplant compliance

• Transplant in self-inflicted conditions

• Reduced organ donation



• Valuable organs should not be given to 
patients whose liver damage are self-inflicted

• Risk of recidivism is uncontrollably high in 
patients who have a history of alcohol abuse 
and an urgent indication for LT



• Homyzygotic opponents

• Heterozygotic opponents



• If  you have a problem treating patients with 
alcoholic liver disease then you shouldn’t be a 
hepatologist/liver surgeon

• Fundamental issue is placing blame for the 
disease on the patient



Alcohol and transplant

• Alcoholic cirrhosis accounts for up to 48% of cirrhosis 

associated deaths in the US

• Co-factor in disease progression from other 

aetiologies of CLD

• In 2015 accounted for 21% of all orthotropic liver 

transplants

Singal AK, et al. Hepatology. 2012;55:1398-405



The issues

1. Self-inflicted liver damage

2. Outcomes in AAIH Tx

3. Relapse after AAIH Tx

4. Depriving more rewarding patients



“Self-inflicted” liver damage

• Metabolic syndrome NASH-related indications

• Hepatitis B

• Hepatitis C

• Acute paracetamol intoxication
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Background
A 6-month abstinence from alcohol is usually required before patients with severe 
alcoholic hepatitis are considered for liver transplantation. Patients whose hepatitis 
is not responding to medical therapy have a 6-month survival rate of approximately 
30%. Since most alcoholic hepatitis deaths occur within 2 months, early liver trans-
plantation is attractive but controversial.

Methods
We selected patients from seven centers for early liver transplantation. The patients 
had no prior episodes of alcoholic hepatitis and had scores of 0.45 or higher accord-
ing to the Lille model (which calculates scores ranging from 0 to 1, with a score ≥0.45 
indicating nonresponse to medical therapy and an increased risk of death in the ab-
sence of transplantation) or rapid worsening of liver function despite medical therapy. 
Selected patients also had supportive family members, no severe coexisting condi-
tions, and a commitment to alcohol abstinence. Survival was compared between pa-
tients who underwent early liver transplantation and matched patients who did not.

Results
In all, 26 patients with severe alcoholic hepatitis at high risk of death (median Lille 
score, 0.88) were selected and placed on the list for a liver transplant within a median of 
13 days after nonresponse to medical therapy. Fewer than 2% of patients admitted for 
an episode of severe alcoholic hepatitis were selected. The centers used 2.9% of available 
grafts for this indication. The cumulative 6-month survival rate (±SE) was higher among 
patients who received early transplantation than among those who did not (77±8% vs. 
23±8%, P<0.001). This benefit of early transplantation was maintained through 2 years 
of follow-up (hazard ratio, 6.08; P = 0.004). Three patients resumed drinking alcohol: one 
at 720 days, one at 740 days, and one at 1140 days after transplantation.

Conclusions
Early liver transplantation can improve survival in patients with a first episode of 
severe alcoholic hepatitis not responding to medical therapy. (Funded by Société 
Nationale Française de Gastroentérologie.)
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• Multicenter study (seven centers)
• Inclusion cirteria

– no prior hepatitis
– Lille score  ≥ 0.45 or higher or rapid worsening LFTs
– supportive family members
– no severe coexisting conditions
– commitment to alcohol abstinence
– several meetings between four medical team circles

• 1st – Nurses, resident, fellow
• 2nd – Specialist in addiction
• 3rd Senior hepatologist
• 4th – Anesthetist & surgeon

– complete consensus on selection

• Survival was compared between transplantated patients and a matched
cohort
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at 720 days, one at 740 days, and one at 1140 days after transplantation.

Conclusions
Early liver transplantation can improve survival in patients with a first episode of 
severe alcoholic hepatitis not responding to medical therapy. (Funded by Société 
Nationale Française de Gastroentérologie.)
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In all, 233 patients were admitted for severe 
alcoholic hepatitis at the Brussels center (52 pa-
tients) and the Lille center (181 patients). A total 
of 18 of the 233 underwent transplantation (see 
Table 1 in the Supplementary Appendix), 14 of 
whom had been referred by community hospitals. 
The remaining 4 were directly selected by the 
Brussels and Lille centers through their own re-
cruitment of patients with severe alcoholic hepa-
titis (representing 1.8% of the 219 patients who 
had not undergone transplantation or referral by 
community hospitals). The reason for exclusion 
from early transplantation was a predisposition 
to addiction or unfavorable social or familial pro-
files in approximately 90% of nonresponders with 
severe alcoholic liver disease.

Follow-up and Assessment of Alcohol Relapse
In case patients who were alive at 6 months, 
liver tests and creatinine levels returned to nor-
mal ranges within the first month after trans-
plantation. There was no significant difference 
between the 1-month and 6-month values of the 
aminotransferases, γ-glutamyltransferase, cre-
atinine, or international normalized ratio (see 
the Supplementary Appendix), although the me-
dian total bilirubin level declined from 1.9 mg per 

deciliter (32.5 µmol per liter) (95% CI, 1.5 to 3.0 mg 
per deciliter [25.6 to 51.3 µmol per liter]) at 1 month 
to 0.7 mg per deciliter (12.0 µmol per liter) (95% CI, 
0.6 to 1.1 mg per deciliter [10.3 to 18.8 µmol per 
liter]) at 6 months (P<0.001).

After transplantation, patients were followed at 
short intervals, with a median of 11 visits (95% CI, 
9 to 13) during the 6-month period. Since that time, 
follow-up is ongoing, with a median of 11 visits 
(95% CI, 5 to 14) at a median interval of 1.8 months 
(95% CI, 0.7 to 2.3). No alcoholic relapse was ob-
served within the initial 6-month follow-up period. 
Three of 26 patients later resumed drinking alco-
hol, one at 720 days, one at 740 days, and one at 
1140 days after transplantation. Despite counsel-
ing by an addiction specialist, 2 patients remained 
daily consumers (30 g per day and >50 g per day), 
whereas 1 drank occasionally (approximately 10 g 
per week). None of them has had graft dysfunction.

Discussion

The high risk of early death7,17 in patients with 
severe alcoholic hepatitis not responding to med-
ical therapy11,18,19 makes it necessary to consider 
all available treatment options, including trans-
plantation, in targeted patients.20 Choosing the 
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Abstract

Background

The rate of alcohol relapse among patients who underwent liver transplantation for alcoholic

hepatitis (AH) is not precisely known.

Aim

Synthesize the available evidence on liver transplantation for AH to assess alcohol relapse

and 6-month survival.

Methods

Meta-analysis of trials evaluating liver transplantation for AH, either clinically severe or diag-

nosed on the explant.

Results

Eleven studies were included. The pooled estimate rate for alcohol relapse was 0.22 (95%

CI = 0.12–0.36) in overall analysis with high heterogeneity between studies (I2 = 76%), 0.20

(95% CI = 0.07–0.43) in the subgroup analysis including patients with clinically severe AH

(I2 = 84%), 0.14 (95% CI = 0.08–0.23) among patients with clinically severe AH in sensitivity

analysis excluding the discrepant studies that did not use stringent selection criteria for liver

transplantation (I2 = 0%), and 0.15 (95% CI = 0.07–0.27) for recurrent harmful alcohol con-

sumption among patients with clinically severe AH (I2 = 3%). The risk of alcohol relapse was

not different between AH transplanted patients and patients with alcoholic cirrhosis who

underwent elective liver transplantation in sensitivity analysis excluding the discrepant stud-

ies (OR = 1.68, 95%CI = 0.79–3.58, p = 0.2, I2 = 16%). The pooled estimate rate for 6-

month survival was 0.85 (95% CI = 0.77–0.91, I2 = 49%), and 0.80 among patients trans-

planted for clinically severe AH (95% CI = 0.69–0.88, I2 = 30%). AH transplanted patients

had similar 6-month survival to patients with alcoholic cirrhosis who underwent elective liver

transplantation (OR = 2.00, 95% CI = 0.95–4.23, p = 0.07, I2 = 0%).
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• Meta-analysis including 11 studies
• 325 patients (240 clinical; 85 on explant)
• Endpoints
– Survival
– Alcohol relapse

• 6-month survival for AAIH and AC were similar
(OR = 2.00, 95% CI = 0.95–4.23, p = 0.07, I2 = 0%)



AH to be a potential indication for LT, with 71% of
French centres now performing LT for AH. While
three-quarters of centres reported applying the
6-month rule prior to 2011, this declined to 29%
at the time of the survey, while 65% reported mov-
ing to a 3-month rule after 2011. Overall, 46% of
centres had reduced the duration of abstinence
required prior to LT for ALD. The authors con-
cluded ‘‘the seminal publication of Mathurin
exerted a significant impact on French clinical
practice”.

Liver transplantation for alcoholic
hepatitis crosses the Atlantic
The US response to the French-Belgian trial was
more hesitant, with only a handful of centres
reporting on single-centre pilot studies initiated
in response. (Table 3) The initial report came in
2016, with Im et al. reporting on the Mount Sinai
experience with LT for severe AH in a single-
centre report of 9 patients compared to a matched
control group that were managed medically, simi-
lar to the French-Belgian trial.25 Out of 111
patients with severe AH from 2012–2015, 94
patients with severe AH not responding to medical
therapy were evaluated and 9 underwent LT. This
number represented 3% of liver transplants per-
formed at the centre during that time period and
the results were excellent with a 6-month survival
of 89%, compared to the 11% survival in the control
group. One patient with poor insight and prior
liver decompensation relapsed, giving a relapse
rate of 11% because of the small sample size in this
series.

The other single-centre US study came from
Johns Hopkins, with a report and update on 46
patients transplanted in their programme over a
5-year period from 2012–2017.26,27 The authors
compared 46 patients who underwent LT for sev-
ere AH with a control group of 34 patients with
AC and 6-month sobriety transplanted during the
same time period. Patients with severe AH were
overall similar but were slightly younger, had a
considerably higher MELD score (average MELD
score >35), and a shorter duration of abstinence
from drinking. Survival was similar in both
groups (97% and 100% respectively at 1 year),
and relapse was also similar in both groups (24%
and 28%, respectively). The selection criteria in
this study were more liberal than Mathurin,

allowing inclusion of patients with a recent gas-
trointestinal haemorrhage. Pathology results from
explanted livers were informative: 96% of explants
from patients with AH showed cirrhosis, and 52%
of explants from patients transplanted for AH with
<6 months of sobriety showed pathologic features
of ASH vs. 9% of explants from patients reporting
>6 months sobriety. The interval of sobriety pre-
transplant was not predictive of survival or relapse
in either group. Another takeaway from the report
is that reported rates of relapse in these series may
be a function of how it is defined and how rigor-
ously it is pursued on surveillance.

A large observational, multicentre study by a
US consortium (ACCELERATE-AH) retrospectively
analysed patients with AH without a prior diagno-
sis of liver disease, who underwent LT before
6 months of abstinence from 11/2006 to 3/2017
at 12 centres, including data from both the Mount
Sinai and Johns Hopkins reports mentioned
above.28 One hundred and forty-seven patients
with life-threatening AH (median MELD 39, Lille
0.82) underwent LT, with excellent 1- and 3-year
survival (94% and 84%, respectively). These results
further confirm the medical and surgical feasibil-
ity of LT for AH. While generally conforming to
the inclusion/exclusion criteria from the European
trial, candidate selection practices (medical and
psychosocial) reflected real-world experiences
and were not uniform. Unlike the previously men-
tioned case series from the US, only 59% had histo-
logic steatohepatitis on explant despite the
majority meeting National Institute on Alcohol
Abuse and Alcoholism (NIAAA) definitions. How-
ever, whether AH or a form of acute-on-chronic
liver failure, the need for rescue LT given the
severity of illness (median MELD 39) was clear.
Although one-quarter of LT recipients had any
alcohol use at 1-year post-LT, a smaller minority
(11%) had sustained (harmful) alcohol use at a
median follow-up of 1.6 years. While most alcohol
use after LT was detected by clinical interview, the
surveillance methods and interventions were
heterogeneous. Sustained alcohol use after LT
was significantly associated with increased mor-
tality (hazard ratio 4.59; p = 0.01). Median return
to harmful drinking was about 6 months post-LT,
with significant alcohol-attributable mortality
(39%) occurring after 1-year post-LT. In multivari-
able analysis of a small set of pre-LT variables,
only younger age was associated with alcohol

Table 3 . Recent outcomes of liver transplantation for alcoholic hepatitis.

Study Number of LT
for AH

Age* Male Abstinence prior to
LT*

MELD at time of
LT*

1-year patient
Survival

Return to harmful
drinking

Mathurin21 26 47 58% <90 days 34 77% 10%
Im25 9 41 56% 33 days 39 89% 12.5%
Weeks27 46 50 72% 50.5 days 33 97% 17%
Lee28 147 43 73% 55 days 38 94% 11%

AH, alcoholic hepatitis; LT, liver transplantation; MELD, model for end-stage liver disease.
* Data reported as median.
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death [unadjusted hazard ratio for NASH ¼ 0.94, 95%
confidence interval (CI) ¼ 0.84-1.05; unadjusted haz-
ard ratio for CC ¼ 0.97, 95% CI ¼ 0.91-1.03] or graft
failure (unadjusted hazard ratio for NASH ¼ 0.89,
95% CI ¼ 0.80-0.98; unadjusted hazard ratio for CC
¼ 0.95, 95% CI ¼ 0.90-1.01). Similarly, recipients
with NASH and CC (combined) did not have an
increased risk of death (unadjusted hazard ratio ¼
0.96, 95% CI ¼ 0.91-1.01) or graft failure (unadjusted
hazard ratio ¼ 0.93, 95% CI ¼ 0.89-0.98) in compari-
son with recipients with other causes of liver disease.

Adjustments for donor characteristics alone had lit-
tle impact on these hazard ratios. However, when
adjustments were made for both donor and recipient
characteristics, there were decreased risks of death
and graft failure for recipients with NASH (adjusted
hazard ratio for death ¼ 0.75, 95% CI ¼ 0.66-0.85;
adjusted hazard ratio for graft failure ¼.76, 95% CI ¼
0.68-0.85) or CC (adjusted hazard ratio for death ¼
0.86, 95% CI ¼ 0.80-0.93; adjusted hazard ratio for
graft failure ¼ 0.90, 95% CI ¼ 0.84-0.96) in compari-
son with recipients with other liver diseases. There
were also decreased risks of death and graft failure in
recipients with NASH and CC (combined) when
adjustments were made for donor and recipient char-
acteristics (adjusted hazard ratio for death ¼ 0.84,
95% CI ¼ 0.78-0.89; adjusted hazard ratio for graft
failure ¼ 0.86, 95% CI ¼ 0.81-0.91; Table 2).

Very few patients underwent transplantation for
NASH cirrhosis from 1997 to 2003 (279/24,027 or
1.2%). Therefore, we also assessed the period from
2004 to 2010 separately because the vast majority of
transplants for NASH (1531/1810) occurred in this
period. Those with NASH or CC did not have an
increased risk of death (unadjusted hazard ratio for
NASH ¼ 0.96, 95% CI ¼ 0.84-1.09; unadjusted haz-
ard ratio for CC ¼ 0.96, 95% CI ¼ 0.86-1.07) or graft
failure (unadjusted hazard ratio for NASH ¼ 0.91,
95% CI ¼ 0.81-1.02; unadjusted hazard ratio for CC
¼ 0.97, 95% CI ¼ 0.88-1.07) in comparison with
recipients with other causes of liver disease in this

time period. Similarly, recipients with NASH and CC
(combined) did not have an increased risk of death
(unadjusted hazard ratio ¼ 0.96, 95% CI ¼ 0.88-1.04)
or graft failure (unadjusted hazard ratio ¼ 0.95, 95%
CI ¼ 0.88-1.02) in comparison with recipients with
other causes of liver disease.

Again, there was little effect when adjustments were
made for donor characteristics alone. However, when
adjustments were made for both donor and recipient
characteristics, there were decreased risks of death
and graft failure for recipients with NASH (adjusted
hazard ratio for death ¼ 0.79, 95% CI ¼ 0.68-0.91;
adjusted hazard ratio for graft failure ¼ 0.80, 95% CI
¼ 0.70-0.91) or CC (adjusted hazard ratio for death ¼
0.79, 95% CI ¼ 0.70-0.89; adjusted hazard ratio for
graft failure ¼ 0.85, 95% CI ¼ 0.77-0.95). When
adjustments were made for donor and recipient char-
acteristics, recipients with NASH and CC (combined)
also had decreased risks of death and graft failure
(adjusted hazard ratio for death ¼ 0.79, 95% CI ¼
0.72-0.87; adjusted hazard ratio for graft failure ¼
0.83, 95% CI ¼ 0.76-0.91; Table 3).

A separate analysis was also performed to assess
patient and graft survival when recipients with HCC
were excluded from the other category because
patients with HCC have the worst posttransplant sur-
vival and may have a variety of underlying liver dis-
eases (including NASH). Again, in this analysis, recipi-
ents with NASH or CC did not have a higher risk of
death (unadjusted hazard ratio for NASH ¼ 0.96, 95%
CI ¼ 0.86-1.08; unadjusted hazard ratio for CC ¼
1.02, 95% CI ¼ 0.95-1.08) or graft failure (unadjusted
hazard ratio for NASH ¼ 0.90, 95% CI ¼ 0.81-1.00;
unadjusted hazard ratio for CC ¼ 0.98, 95% CI ¼
0.93-1.04). After adjustments for both donor and re-
cipient characteristics, there were decreased risks of
death and graft failure for recipients with NASH
(adjusted hazard ratio for death ¼ 0.76, 95% CI ¼
0.67-0.87; adjusted hazard ratio for graft failure ¼
0.78, 95% CI ¼ 0.69-0.87) or CC (adjusted hazard ra-
tio for death ¼ 0.90, 95% CI ¼ 0.84-0.9; adjusted

Figure 1. Annual percentages of
liver transplants performed in the
United States from 1997 to 2010.
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Because of the ongoing epidemics of obesity and diabetes, nonalcoholic steatohepatitis (NASH) may become a leading indica-
tion for liver transplantation. There are concerns about the posttransplant survival of patients with NASH because of associ-
ated cardiovascular and metabolic risk factors. We aimed to determine recent trends in the proportion of patients undergoing
transplantation for NASH-related cirrhosis in the United States and to estimate their posttransplant survival. We used data pro-
vided by the United Network for Organ Sharing for first-time adult cadaveric liver transplants performed in the United States
between January 1, 1997 and October 31, 2010 (n ¼ 53,738). The proportion of liver transplants performed for NASH-related
cirrhosis increased dramatically from 1.2% in 1997-2003 to 7.4% in 2010 when NASH was the fourth most common indication
for transplantation. The posttransplant survival of patients with NASH (n ¼ 1810) at 1 (87.6%), 3 (82.2%), and 5 years
(76.7%) was superior to the survival of patients with hepatocellular carcinoma, hepatitis C virus, alcoholic liver disease, acute
hepatic necrosis, hemochromatosis, or cryptogenic liver disease and was inferior to the survival of only 4 groups of patients
(those with primary biliary cirrhosis, primary sclerosing cholangitis, autoimmune hepatitis, or hepatitis B virus). In conclusion,
NASH-related cirrhosis is increasing rapidly as an indication for liver transplantation in the United States and is associated
with excellent posttransplant survival. Liver Transpl 18:29-37, 2012. VC 2011 AASLD.
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Nonalcoholic fatty liver disease (NAFLD), which is
defined as the excessive deposition of lipids within he-
patocytes in the absence of alcohol consumption, is
the most common liver disease in the United States
and affects nearly 30% of the general population.1,2 It
has been estimated that 15% to 20% of patients with

NAFLD have nonalcoholic steatohepatitis (NASH),
which is defined histologically by the presence of
hepatic inflammation, ballooning degeneration, and
potentially also fibrosis.3,4

Central obesity and insulin resistance are the most
important risk factors for NAFLD/NASH.5 It is
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Recurrence of the original disease following liver transplantation is not uncommon and can lead to graft failure. There are
limited data on recurrent fatty liver disease following liver transplantation. The aim of this study was to determine the incidence
of recurrent fatty liver disease in patients with biopsy-proven nonalcoholic steatohepatitis, its effect on survival, and whether
there are any predictive factors for recurrence. We analyzed patients undergoing liver transplantation for nonalcoholic
steatohepatitis cirrhosis from 1997 to 2008 at a single center. Patients undergoing transplantation for cholestatic disease,
alcohol, hepatitis C, or cryptogenic cirrhosis were controls. Ninety-eight patients underwent transplantation for nonalcoholic
steatohepatitis cirrhosis. Recurrent fatty liver disease was seen in 70%, 25% had recurrent nonalcoholic steatohepatitis, and
18% had stage II/IV or greater fibrosis at a mean of 18 months. No patients with recurrent nonalcoholic steatohepatitis
developed graft failure or required retransplantation at a follow-up of 3 years. No recipient or donor factors were associated with
disease recurrence, although patients with recurrent nonalcoholic steatohepatitis had a higher incidence of diabetes, weight
gain, and dyslipidemia at the time of diagnosis of recurrence. One-third of patients with recurrent nonalcoholic steatohepatitis
had normal liver enzymes at the time of diagnosis post-transplantation. In conclusion, recurrent fatty liver disease is common
following liver transplantation for nonalcoholic steatohepatitis cirrhosis but does not lead to early allograft failure. Recurrent
nonalcoholic steatohepatitis can occur despite normal liver enzymes, and features of metabolic syndrome are associated with
disease recurrence. Liver Transpl 15:1843-1851, 2009. © 2009 AASLD.
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Nonalcoholic fatty liver disease (NAFLD) has become
the most common cause of chronic liver disease in the
developing world, affecting nearly 1 in every 3 individ-
uals.1-3 Nonalcoholic steatohepatitis (NASH) is consid-
ered the progressive form of NAFLD and can eventually
lead to cirrhosis and end-stage liver disease.

Recurrent disease post–liver transplantation (LT) is
an important problem. Depending on the etiology, re-
current disease can be a common cause of allograft
loss. For instance, recurrent hepatitis C virus (HCV)
infection after LT is universal and can lead to advanced
fibrosis and cirrhosis in 41% of patients within 6 to 10

years, with graft failure accounting for up to 45% of
deaths.4

The first reported case of recurrent fatty liver disease
was documented in 1992,5 and since that time, there
have been several case reports and studies examining
the recurrence of NASH post-LT.6-14 However, NASH is
a pathological diagnosis, and most of these studies
were small and examined patients with cryptogenic cir-
rhosis (CC) who were assumed to have “burnt-out”
NASH.15

Recent data suggest that approximately 3% of indi-
viduals from developed countries have NASH.16 Nine to

Abbreviations: ACR, acute cellular rejection; ALD, alcoholic liver disease; BMI, body mass index; CC, cryptogenic cirrhosis; CIT, cold
ischemic time; CTP, Child-Turcotte-Pugh; DM, diabetes mellitus; HBV, hepatitis B virus; HCV, hepatitis C virus; HTN, hypertension;
LOS, length of stay; LT, liver transplantation; MELD, Model for End-Stage Liver Disease; NAFLD, nonalcoholic fatty liver disease;
NASH, nonalcoholic steatohepatitis; NS, not significant; PBC, primary biliary cirrhosis; PSC, primary sclerosing cholangitis; WIT,
warm ischemic time.
Address reprint requests to Jawad Ahmad, M.D., F.R.C.P., Division of Gastroenterology, Hepatology, and Nutrition, University of Pittsburgh.
Pittsburgh, PA 15213. Telephone: 412-647-4932; FAX: 412-647-9268; E-mail: javbob@hotmail.com
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• 98 NASH Tx
• 79 biopsied

Mean follow-up 18 months
• 10 normal
• 36 (45%) bland steatosis
• 19 (24%) NASH
• 14 (18%) fibrosis ≥ stage 2

Malik S, et al. Liver Transpl 2009;15:1843-1851 
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Alcohol Recidivism Impairs Long-Term Patient Survival
After Orthotopic Liver Transplantation for Alcoholic

Liver Disease
Antonio Cuadrado, Emilio Fábrega, Fernando Casafont, and

Fernando Pons-Romero

The aim of this study was to evaluate the rate of alcohol
recidivism after orthotopic liver transplantation (OLT)
for alcoholic liver disease (ALD) and its influence on the
allograft and patient survival, as well as the development
of comorbidities and de novo cancers. The study was per-
formed on 54 subjects previously analyzed and trans-
planted in our center for ALD, whose follow-up was pro-
longed to a mean of 99.2 (SD 31.7) months (range,
14-155). Medical records were reviewed, and data on
alcohol consumption, therapeutic compliance, graft evo-
lution, rejection, infections, comorbidities, rates of de
novo malignancies and other clinical events, and survival
were collected. Comparisons between groups were per-
formed by the Fisher’s exact test, and survival was assessed
by the Kaplan-Meier method. Survival curves were com-
pared using the Mantel -Cox statistic. The risk of death
resulting from alcohol recidivism was analyzed with a Cox
proportional hazards model. Fourteen patients who
underwent transplantation for ALD (25.9%) returned to
alcohol use between 5.0 and 86.9 months after OLT
(median, 47.5). There was no significant association
between the presence or absence of alcohol recidivism and
the occurrence of graft rejection, infections, associated
comorbidities after OLT, or compliance. The 5- and
10-year survival rates for patients with alcohol recidivism
were 92.9% and 45.1%, respectively, compared with
92.4% and 85.5%, respectively, for patients without alco-
hol recidivism. These figures show significantly lower sur-
vival rates in recidivistic patients after 10 years (P < 0.01,
Mantel -Cox). The fact that patients who resumed alcohol
consumption have a worse 10-year survival rate might be
attributed to a higher frequency of deaths, primarily from
cancer and cardiovascular events. (Liver Transpl 2005;11:
420-426.)

Alcoholic liver disease (ALD) is the leading cause of
cirrhosis in Western countries and represents the

second most common indication for orthotopic liver
transplantation (OLT) in the United States and
Europe.1-3 Reported survival rates after liver transplan-
tation appear to be similar among alcoholics and non-
alcoholics, reaching up to 60% 7 years after OLT.1,4 In
view of patient and graft survival, rejection rates, and
infection rates, ALD appears to be a good indication for
OLT.5

Nonetheless, this indication still remains controver-
sial, based partly on concerns regarding alcohol relapse
and functional outcome after transplantation in an era
of donor organ shortage and priority setting.1 In fact, it
is common practice to establish a period of abstinence
from alcohol (usually 6 months) before listing a patient
with ALD for OLT based on (1) patients in whom
stabilization or improvement of liver function may
occur, obviating the need for transplantation,3 and (2)
higher reported rates of alcohol relapse in patients who
had been abstinent from alcohol for less than 6 months
before transplantation.6

Several previous studies analyzed the rate of alcohol
relapse after OLT for ALD and its influence on patient
and graft survival.2,4,7-18 Thus, reported rates of alcohol
relapse range from 11.5% to 49%, although this fact
was rarely considered a reason for graft failure in recip-
ients with ALD.2 Patients who resume alcohol con-
sumption after OLT for ALD may damage their graft
because of poor compliance with immunosuppressive
drugs and alcohol-related liver injury. Graft dysfunc-
tion related to relapse ranged from 0% to 17%,
although death related to relapse ranged from 0% to
5%.2,4,8,9,11,14,15,17,18 The prognosis of liver transplan-
tation in this setting after a more prolonged follow-up
has been seldom studied.

In a previous study from our group, 44 patients who
underwent an OLT for ALD and 17 control subjects
were included for study and followed for a mean of 39.5
months; no deleterious effect of alcohol recidivism on
therapeutic compliance to treatment or on graft func-
tion could be demonstrated.16 For the current study,
the previous cohort of alcoholic patients was enlarged,

Abbreviations: OLT, orthotopic liver transplantation; ALD,
alcoholic liver disease; 95% CI, 95% confidence interval.
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tively in the group who relapsed and 100%, 92.4%
(95% CI, 78.1%-97.5%), and 85.5% (95% CI,
67.9%-93.9%) in the group of abstinent patients (P !
0.006 when comparing survival curves with the Man-
tel -Cox statistic). The risk of death resulting from alco-
hol recidivism was represented by a crude hazard ratio
of 4.36 (95% CI, 1.38-13.83) (P " 0.05), using a Cox
proportional hazards model; when adjusted for age and
sex, the hazard ratio was 5.65 (95% CI, 1.67-19.17)
(P " 0.01). Figure 3 shows the survival curves of both
groups assessed by the Kaplan-Meier method.

Discussion

We evaluated the long-term results of OLT for ALD,
focusing on the occurrence of alcohol recidivism and its
repercussion on the allograft, comorbidities, de novo
malignancies, and survival. Interestingly, we observed
excellent and higher-than-expected 1- and 5-year patient
survival rates in patients who underwent transplantation
for ALD. Although these rates were similar in patients who
resumed alcohol consumption (100% and 92.9%, respec-
tively) and in those who remained abstinent (100% and
92.4%, respectively), there was an abrupt and significant
fall in the 10-year survival rate of the first group (45.1%)
compared with that of the abstinent group (85.5%). This
unexpected finding could be explained by the higher mor-
tality rate observed in the first group, mainly because of
cancer and different cardiovascular events, which are dis-
cussed in the following paragraphs.

Our study revealed a 25.9% alcohol relapse rate after
OLT, which falls within the range of relapse rates
reported in the literature and is consistent with that
previously reported by our group.2,4,7,8,16,19 Thus, it has
been estimated that between 20% and 50% of patients
who receive a liver transplant for end-stage ALD
acknowledge some alcohol use in the first 5 years after

liver transplantation, and 10% to 15% will resume
heavy drinking.3,20,21 The alcoholic behavior is difficult
to determine; several methods are used for this purpose:
urine alcohol measurements, carbohydrate-deficient
transferrin, and information obtained from patients
and relatives about the resumption of alcohol use.22

The combination of different methods, a solid physi-
cian–patient relationship, and a prolonged follow-up
would increase the sensitivity to detect sustained alco-
hol use in these patients.23,24

As previously reported by our group, no differences
were observed between abstinent patients and those who
resumed alcohol consumption—as indicated by patients’
reports and monitoring of drug concentrations—con-
cerning compliance with immunosuppressive drugs,
which agrees with the limited recorded evidence that sug-
gests that alcohol relapse leads to noncompliance in liver
transplant recipients.1,25 We found no differences between
abstinent patients and those who relapsed regarding the
incidence of infections, which could be expected taking
into consideration previous reports that were not able to
demonstrate any increased incidence of infections in
patients transplanted for ALD.15,17 Conversely, although
we observed a lower incidence of acute rejection in patients
with alcohol recidivism compared with those who
remained abstinent, this fact does not reach statistical sig-
nificance and cannot be explained by poorer compliance
with therapeutic regimens. Certainly, our findings are in
accordance with previous reports, which showed that
ALD recipients had a reduced risk of acute rejection com-
pared with other indications, and appear to support the
hypothesis suggested by these studies regarding an inhibi-
tory effect of alcohol on various aspects of the immune
response.15,17,26

In accordance with the results of previous studies, no
differences concerning graft evolution or metabolic dis-
turbances were observed in abstinent patients com-
pared with those who relapsed.2 However, our histo-
logic study revealed only mild hepatic changes directly
attributable to alcohol in a few patients, which agrees
with our previous results in this cohort after a shorter
period of follow-up. As reported by Pageaux et al.,2 fatty
changes represented the most frequent finding related
to alcohol injury in patients who resumed alcohol con-
sumption. However, we could not demonstrate any
statistical difference with regard to patients who
remained abstinent. Finally, no differences in the inci-
dence of other medical conditions, such as arterial
hypertension or renal failure, were found when ana-
lyzed together with metabolic disturbances.

The group of alcohol relapsers presented with a
higher incidence of de novo malignancies which, in

Figure 3. Kaplan-Meier survival curves from patients
with alcoholic liver disease, with or without alcohol
recidivism.
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Abstract

Background

The rate of alcohol relapse among patients who underwent liver transplantation for alcoholic

hepatitis (AH) is not precisely known.

Aim

Synthesize the available evidence on liver transplantation for AH to assess alcohol relapse

and 6-month survival.

Methods

Meta-analysis of trials evaluating liver transplantation for AH, either clinically severe or diag-

nosed on the explant.

Results

Eleven studies were included. The pooled estimate rate for alcohol relapse was 0.22 (95%

CI = 0.12–0.36) in overall analysis with high heterogeneity between studies (I2 = 76%), 0.20

(95% CI = 0.07–0.43) in the subgroup analysis including patients with clinically severe AH

(I2 = 84%), 0.14 (95% CI = 0.08–0.23) among patients with clinically severe AH in sensitivity

analysis excluding the discrepant studies that did not use stringent selection criteria for liver

transplantation (I2 = 0%), and 0.15 (95% CI = 0.07–0.27) for recurrent harmful alcohol con-

sumption among patients with clinically severe AH (I2 = 3%). The risk of alcohol relapse was

not different between AH transplanted patients and patients with alcoholic cirrhosis who

underwent elective liver transplantation in sensitivity analysis excluding the discrepant stud-

ies (OR = 1.68, 95%CI = 0.79–3.58, p = 0.2, I2 = 16%). The pooled estimate rate for 6-

month survival was 0.85 (95% CI = 0.77–0.91, I2 = 49%), and 0.80 among patients trans-

planted for clinically severe AH (95% CI = 0.69–0.88, I2 = 30%). AH transplanted patients

had similar 6-month survival to patients with alcoholic cirrhosis who underwent elective liver

transplantation (OR = 2.00, 95% CI = 0.95–4.23, p = 0.07, I2 = 0%).
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• Meta-analysis including 11 studies
• 325 patients (240 clinical; 85 on explant)

Relapse
• pooled estimate 0.22 (95% CI = 0.12–0.36)
• non-significant difference comparing AAID/AC 

(OR = 2.28, 95% CI = 0.98–5.29, p = 0.055), 



AH to be a potential indication for LT, with 71% of
French centres now performing LT for AH. While
three-quarters of centres reported applying the
6-month rule prior to 2011, this declined to 29%
at the time of the survey, while 65% reported mov-
ing to a 3-month rule after 2011. Overall, 46% of
centres had reduced the duration of abstinence
required prior to LT for ALD. The authors con-
cluded ‘‘the seminal publication of Mathurin
exerted a significant impact on French clinical
practice”.

Liver transplantation for alcoholic
hepatitis crosses the Atlantic
The US response to the French-Belgian trial was
more hesitant, with only a handful of centres
reporting on single-centre pilot studies initiated
in response. (Table 3) The initial report came in
2016, with Im et al. reporting on the Mount Sinai
experience with LT for severe AH in a single-
centre report of 9 patients compared to a matched
control group that were managed medically, simi-
lar to the French-Belgian trial.25 Out of 111
patients with severe AH from 2012–2015, 94
patients with severe AH not responding to medical
therapy were evaluated and 9 underwent LT. This
number represented 3% of liver transplants per-
formed at the centre during that time period and
the results were excellent with a 6-month survival
of 89%, compared to the 11% survival in the control
group. One patient with poor insight and prior
liver decompensation relapsed, giving a relapse
rate of 11% because of the small sample size in this
series.

The other single-centre US study came from
Johns Hopkins, with a report and update on 46
patients transplanted in their programme over a
5-year period from 2012–2017.26,27 The authors
compared 46 patients who underwent LT for sev-
ere AH with a control group of 34 patients with
AC and 6-month sobriety transplanted during the
same time period. Patients with severe AH were
overall similar but were slightly younger, had a
considerably higher MELD score (average MELD
score >35), and a shorter duration of abstinence
from drinking. Survival was similar in both
groups (97% and 100% respectively at 1 year),
and relapse was also similar in both groups (24%
and 28%, respectively). The selection criteria in
this study were more liberal than Mathurin,

allowing inclusion of patients with a recent gas-
trointestinal haemorrhage. Pathology results from
explanted livers were informative: 96% of explants
from patients with AH showed cirrhosis, and 52%
of explants from patients transplanted for AH with
<6 months of sobriety showed pathologic features
of ASH vs. 9% of explants from patients reporting
>6 months sobriety. The interval of sobriety pre-
transplant was not predictive of survival or relapse
in either group. Another takeaway from the report
is that reported rates of relapse in these series may
be a function of how it is defined and how rigor-
ously it is pursued on surveillance.

A large observational, multicentre study by a
US consortium (ACCELERATE-AH) retrospectively
analysed patients with AH without a prior diagno-
sis of liver disease, who underwent LT before
6 months of abstinence from 11/2006 to 3/2017
at 12 centres, including data from both the Mount
Sinai and Johns Hopkins reports mentioned
above.28 One hundred and forty-seven patients
with life-threatening AH (median MELD 39, Lille
0.82) underwent LT, with excellent 1- and 3-year
survival (94% and 84%, respectively). These results
further confirm the medical and surgical feasibil-
ity of LT for AH. While generally conforming to
the inclusion/exclusion criteria from the European
trial, candidate selection practices (medical and
psychosocial) reflected real-world experiences
and were not uniform. Unlike the previously men-
tioned case series from the US, only 59% had histo-
logic steatohepatitis on explant despite the
majority meeting National Institute on Alcohol
Abuse and Alcoholism (NIAAA) definitions. How-
ever, whether AH or a form of acute-on-chronic
liver failure, the need for rescue LT given the
severity of illness (median MELD 39) was clear.
Although one-quarter of LT recipients had any
alcohol use at 1-year post-LT, a smaller minority
(11%) had sustained (harmful) alcohol use at a
median follow-up of 1.6 years. While most alcohol
use after LT was detected by clinical interview, the
surveillance methods and interventions were
heterogeneous. Sustained alcohol use after LT
was significantly associated with increased mor-
tality (hazard ratio 4.59; p = 0.01). Median return
to harmful drinking was about 6 months post-LT,
with significant alcohol-attributable mortality
(39%) occurring after 1-year post-LT. In multivari-
able analysis of a small set of pre-LT variables,
only younger age was associated with alcohol

Table 3 . Recent outcomes of liver transplantation for alcoholic hepatitis.

Study Number of LT
for AH

Age* Male Abstinence prior to
LT*

MELD at time of
LT*

1-year patient
Survival

Return to harmful
drinking

Mathurin21 26 47 58% <90 days 34 77% 10%
Im25 9 41 56% 33 days 39 89% 12.5%
Weeks27 46 50 72% 50.5 days 33 97% 17%
Lee28 147 43 73% 55 days 38 94% 11%

AH, alcoholic hepatitis; LT, liver transplantation; MELD, model for end-stage liver disease.
* Data reported as median.
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The six month rule

• Hope that liver function will improve

• Fear of recurrent alcohol consumption after Tx

• Liver Tx in self-inflicted disease could cause 
problems in:
– graft allocation

– public opinion

– funding from healthcare providers

*Bangru S, et al. Liver Transpl. 2018 [Epub ahead of print]



The six month rule

• An absolute interval of abstinence?
80% of units 3-6 months; 20% 7-9 months*

• Arbitrary threshold - has never been shown to affect 
survival, sobriety, or other outcomes

• Senseless to apply it in a patient cohort with a 6 month 
mortality rate of up to 75%

• AASLD & EASL guidelines state that a 6 month period of 
abstinence should no longer be an absolute rule

*Bangru S, et al. Liver Transpl. 2018 [Epub ahead of print]
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The majority of candidates with end-stage alcoholic liver disease (ESALD) in the United States who are eligible for
referral for liver transplantation (LT) are not being referred. There is a lack of firm consensus for the duration of
abstinence from alcohol as well as what constitutes good psychosocial criteria for listing for LT. Evidence shows
that the general public and the practicing physicians outside the transplant community perceive that patients with
a history of alcohol abuse will make poor transplant candidates. However, physicians in the transplant community
perceive selected patients with ESALD as good candidates. When considering patients for listing for LT, 3 months
of alcohol abstinence may be more ideal than 6 months. Patients with a lack of social support, active smoking,
psychotic or personality disorders, or a pattern of nonadherence should be listed only with reservation. Those who
have a diagnosis of alcohol abuse as opposed to alcohol dependence may make better transplant candidates.
Patients who have regular appointments with a psychiatrist or psychologist in addictions treatment training also
seem to do more favorably.

(Am J Gastroenterol 2008;103:734–743)

INTRODUCTION
Between 1992 and 2001, 18.3% of all patients undergoing
an orthotopic liver transplant (OLT) in the United States had
end-stage alcoholic liver disease (ESALD), second only to
hepatitis C virus infection (1). Without transplant, 5-yr pa-
tient survival is as low as 23% in ESALD (2); however, 5-yr
survival with liver transplantation improves to as much as
88% (3).

Because some studies have suggested that fewer alcoholics
who might otherwise benefit from a liver transplant receive
consideration for OLT, we chose to critically address three
principal questions based on a review of the current literature.
First, how many ESALD patients eligible to receive an organ
actually do? Second, what characteristics of patients with
ESALD make them “good candidates” for transplantation?
Third, should the answers to the first two questions change
how we choose candidates for transplant?

QUESTION 1. HOW MANY ESALD PATIENTS ELIGIBLE TO
RECEIVE AN ORGAN ACTUALLY DO?
Some have suggested that physicians caring for patients with
alcoholic liver disease (ALD) underrefer patients for trans-
plant (4). Of the 14 million alcoholics in the United States,
about 10–20% will develop cirrhosis, and of those 1.4–2.8
million, about 5–7%, will decompensate per year (5, 6). If one
were to conservatively extrapolate these data, 70–100,000

To access a continuing medical education exam for this article, please visit
www.acg.gi.org/journalcme.

patients with ESALD would warrant referral for liver trans-
plantation each year (5). United Network for Organ Sharing
(UNOS) data show a mere 3,673 listed patients with ESALD
as of June 1, 2007 (1). This brings up the question—why are
so few candidates warranting referral in the United States
being listed? Underutilization of transplant for ESALD has
also been reported in the United Kingdom (7). See Figure 1.

Before addressing underutilization, it is important to un-
derstand how a patient with ESALD receives a new liver.
Patients with decompensated alcoholic cirrhosis need to pass
through three distinct “filters” in order to obtain a cadaveric
liver transplant. First, they must be referred to a transplant
center, then they must be evaluated for listing and accepted
by a transplant selection committee, and finally, they need to
receive a liver from a cadaveric donor (10). Typically, practi-
tioners in the medical community refer, and then a committee
made up of surgeons, hepatologists, psychiatrists, nurses, and
social workers will evaluate the prospective candidate. The
hepatologist usually has the role of the patient’s advocate and
presents the patient to the committee. The committee jointly
decides upon whom to list, often based on medical necessity
first, and then psychosocial stability.

A study conducted in 2004 at the Houston Veterans Admin-
istration Hospital found that of 199 potential candidates for
referral, only 41 (21%) were recommended for referral, with
15 (8%) actually receiving a referral consultation (10). The
main reason why patients were not referred was because of
active alcohol use (76 patients prereferral and 12 patients pre-
consultation defined as any drinking within the past 6 months)
(10). After multivariate analysis in this study, patients with

734
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• 100 000 patients/year - Estimated number of 
patients with decompensated cirrhosis in the US

• 10 000 (10%) referred for transplant assessment

• 3673 (4%) listed for transplant

• 1200 (1.2%) transplanted 



Transplant for AAID

Patients assessed % Tx % of total Tx

Mathurin et al. 233 <1% 2.9%

Im et al. 94 9% 3%

Mathurin P, et al. N Engl J Med. 2011;10:1790-800
Im GY, et al. Am J Transplant 2016;16:841-849 



Current situation



Impact of a First Study of Early
Transplantation in Acute Alcoholic
Hepatitis: Results of a Nationwide
Survey in French Liver
Transplantation Programs

SEE EDITORIAL ON PAGE 733

TO THE EDITOR:

Acute alcoholic hepatitis (AAH) is associated with a
high 6-month mortality rate (70%) when patients are
nonresponders or unable to receive medical ther-
apy.(1,2) Such a high rate makes it difficult to apply the
6-month alcohol abstinence rule. Moreover, this rec-
ommended duration of abstinence is not evidence-
based. In extremely carefully selected patients with
corticosteroid-resistant AAH, liver transplantation
(LT) has been performed with promising results
despite accelerated access to LT that deliberately

violated the 6-month rule.(3) During that study, a 2-
year survival rate of 78% was indeed reported.

This pilot study was started after the recommenda-
tions of the French consensus conference of Lyon in
2005.(4)

On the basis of that experience, other programs in
the United States have since started to offer LT in the
context of severe AAH. Excellent 6-month survival
(100%) and similar rates of alcohol relapse compared
with patients with 6 months of abstinence have been
published.(5)

This suggests that significant changes in clinical
practice may be ongoing worldwide.

The aim of the present study was to evaluate the
impact of this recently proposed accelerated access to
LT for AAH patients on the management of elective
LT candidates for alcoholic cirrhosis in France, by
means of an online survey.

Methods
A 20-item online survey (Supporting Material 1) was
sent out to 163 practitioners (hepatologists, liver sur-
geons, anesthesiologists, and addictologists) working
in the 18 French LT programs, in order to assess their
clinical practices with respect to AAH and alcoholic
cirrhosis. The results were analyzed at the levels of
both physicians and centers. If different answers were
given to the same question in a particular center, the
most frequent response was taken into account.

Statistical Analysis
Statistical analyses were performed using IBM SPSS
Statistics, version 23 (IBM, Armonk, NY). Descriptive
analyses were carried out on all the data collected.
Categorical variables were expressed as the numbers of

Abbreviations: AAH, acute alcoholic hepatitis; ALD, alcoholic liver
disease; LT, liver transplantation.
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practitioners and percentages. Dichotomous variables
were compared using the chi-square test or Fisher’s
exact test when appropriate. A P value of <0.05 was
considered to indicate statistical significance, and all
tests were 2-sided.

Results
The survey was completed by 62 (38%) practitioners,
representing 17/18 of the centers to which it was circu-
lated (94%). The response rate was significantly higher
among hepatologists (52%) than surgeons (23%) or
anesthesiologists (28%; P 5 0.002). The response rate
from addictologists reached 50%. Overall, the average
response rate was 4 practitioners per center (range,
0-8), with the survey being completed by at least
3 practitioners in 67% of centers (12/18).

The questions and related answers are described in
Table 1.

LT FOR AAH BEFORE AND
AFTER 2011

The majority of centers (88%) declared they had
changed their approach concerning AAH since 2011.
Before 2011, 65% of centers had never performed LT
in this indication, whereas 35% declared they had per-
formed 1 (24%) or between 2 and 4 LTs (11%) for
AAH each year, on a sporadic basis.

By 2011, all hepatologists and addictologists in 88%
of centers (15/17) considered corticosteroid-resistant
AAH to be a potential indication for LT in highly
selected patients. In the 2 remaining centers, only 1
surgeon and 1 anesthesiologist disagreed, respectively.

After 2011, 71% of French centers began perform-
ing LT for AAH. However, half of the centers had
enrolled their patients in the Quick-trans AAH pro-
spective trial, and although 12% of centers replied that
they had performed more than 5 LTs per year in this
indication, 38% answered that they only occasionally
transplanted AAH patients, and 13% never did so.

Overall therefore, 60% of centers reported on an
increasing number of AAH patients being referred for
potential LT.

Regarding the impact of AAH as a new indication
for LT on the mortality rate among patients on the
waiting list for other indications and graft shortage,
52% of practitioners replied that this could be expected
to be deleterious. A difference was seen between hepa-
tologists and anesthesiologists (44% and 33%, respec-
tively) versus surgeons and addictologists (67% and
66%, respectively) regarding this response.

LT FOR ALCOHOLIC CIRRHOSIS
EXCLUDING AAH

Changes were also observed regarding the number of
LTs performed for alcoholic cirrhosis (excluding
AAH): before 2011, 44%, 31%, and 25% of centers
carried out 11-20, 21-40, and more than 40 LTs per
year, respectively. These rates shifted to 25%, 44%,
and 31%, respectively, after 2011, indicating that the
proportion of patients transplanted for alcoholic liver
disease (ALD) tended to rise in most centers, with
only a minority of them performing fewer than 20 LTs
for ALD since that cutoff point.

Although a majority of centers (76%) declared that
they applied the 6-month abstinence rule when listing
patients before 2011, 65% moved to a 3-month rule
after 2011, with only 29% retaining the 6-month rule
as a fundamental management principle. Before 2011,
the 6-month abstinence rule to consider LT in patients
with cirrhosis (with acute-on-chronic liver failure and
without AAH) was 6 months in 29% of centers and
between 3 and 6 months in 65%. After 2011, only
12% of centers continued to apply the 6-month absti-
nence rule: the minimum period of abstinence fell to
3-6 months or even to 1-2 months in 59% and 29% of
centers, respectively. This means that 46% of centers
reduced the duration of abstinence required before LT.
The practitioners were also asked whether LT should
be considered as a possible therapeutic option

TABLE 1. Survey Items and Results
Yes No

Regarding AAH, were there any changes to its management after 2011? 88% 12%
Since 2011, have you considered AAH to be a potential indication for LT? 97% 3%
Regarding AAH, have there been any changes to the management of LT for

alcoholic cirrhosis since 2011?
88% 12%

Did you perform LT for AAH in your center before 2011? 35% 65%
Have you performed LT for AAH in your center since 2011? 71% 29%
Are alcoholic patients with cirrhosis systematically evaluated by an addiction

specialist during the pretransplant workup (before and after 2011)?
76%/100% 24%/0%
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12% of centers continued to apply the 6-month absti-
nence rule: the minimum period of abstinence fell to
3-6 months or even to 1-2 months in 59% and 29% of
centers, respectively. This means that 46% of centers
reduced the duration of abstinence required before LT.
The practitioners were also asked whether LT should
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practitioners and percentages. Dichotomous variables
were compared using the chi-square test or Fisher’s
exact test when appropriate. A P value of <0.05 was
considered to indicate statistical significance, and all
tests were 2-sided.
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response rate was 4 practitioners per center (range,
0-8), with the survey being completed by at least
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they had performed more than 5 LTs per year in this
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carried out 11-20, 21-40, and more than 40 LTs per
year, respectively. These rates shifted to 25%, 44%,
and 31%, respectively, after 2011, indicating that the
proportion of patients transplanted for alcoholic liver
disease (ALD) tended to rise in most centers, with
only a minority of them performing fewer than 20 LTs
for ALD since that cutoff point.

Although a majority of centers (76%) declared that
they applied the 6-month abstinence rule when listing
patients before 2011, 65% moved to a 3-month rule
after 2011, with only 29% retaining the 6-month rule
as a fundamental management principle. Before 2011,
the 6-month abstinence rule to consider LT in patients
with cirrhosis (with acute-on-chronic liver failure and
without AAH) was 6 months in 29% of centers and
between 3 and 6 months in 65%. After 2011, only
12% of centers continued to apply the 6-month absti-
nence rule: the minimum period of abstinence fell to
3-6 months or even to 1-2 months in 59% and 29% of
centers, respectively. This means that 46% of centers
reduced the duration of abstinence required before LT.
The practitioners were also asked whether LT should
be considered as a possible therapeutic option
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• Adult patients with clinically severe acute AH

• Chronic and recent alcohol use

• No prior diagnosis of chronic liver disease / episodes of AH

• LT without a minimum prescribed period of abstinence

• Compared to the diagnosis listed in UNOS 
database706  | ORIGINAL ARTICLE
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Alcohol-associated liver disease (ALD) can be coded in United Network for Organ Sharing (UNOS) as either alcoholic cir-
rhosis or alcoholic hepatitis (AH), without having specific criteria to assign either diagnosis. In this multicenter American 
Consortium of Early Liver Transplantation for Alcoholic Hepatitis (ACCELERATE-AH) study, we sought to assess the 
concordance of the clinician diagnosis of AH at liver transplantation (LT) listing versus UNOS data entry of AH as listing 
diagnosis. In a prior study, consecutive early LT recipients transplanted for AH between 2012 and 2017 were identified by 
chart review at 10 ACCELERATE-AH sites. In this current study, these same LT recipients were identified in the UNOS 
database. The primary UNOS diagnostic code was evaluated for concordance with the chart-review assignment of AH. In 
cases where the primary listing diagnosis in UNOS was not AH, we determined the reason for alternate classification. Among 
124 ACCELERATE-AH LT recipients with a chart-review diagnosis of AH, only 43/124 (35%) had AH as listing diagnosis 
in UNOS; 80 (64%) were listed as alcoholic cirrhosis, and 1 (1%) as fulminant hepatic necrosis. Of the 81 patients missing AH 
as a UNOS listing diagnosis code, the reasons for alternate classification were 44 (54%) due to a lack of awareness of a separate 
diagnosis code for AH; 13 (16%) due to concomitant clinical diagnosis of AH and alcoholic cirrhosis in the chart; 12 (15%) 
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a data entry error. In conclusion, in a large cohort of LT recipients with AH, only 35% were documented as such in UNOS. 
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in the UNOS database, and the ability to document dates of alcohol use would allow future research on ALD to be more 
informative.
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Alcohol-associated liver disease (ALD) is impli-
cated in 50% of liver-related deaths, and it recently 
surpassed hepatitis C to become the most common 

indication for liver transplantation (LT) in the United 
States.(1) Alcoholic hepatitis (AH), a subset of ALD 
characterized by acute onset of jaundice in the setting 
of excessive alcohol intake and associated with high 
short-term mortality, is increasingly being considered 
as an indication for LT in highly selected patients.(2) 
Early LT for severe AH is performed without a min-
imum sobriety period because 75%-90% of these 
patients will not survive beyond 2 months from pre-
sentation.(2,3) However, this emerging indication for 
LT is controversial, particularly given the perceived 
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Abbreviations: ACCELERATE-AH, American Consortium of 
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hepatitis; ALD, alcohol-associated liver disease; HIV, human 
immunodeficiency virus; INR, international normalized ratio; IQR, 
interquartile range; LT, liver transplantation; MELD-Na, Model 
for End-Stage Liver Disease–sodium; NIAAA, National Institute on 
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• 124 patients with clinically AAIH

• UNOS database diagnosis

§ AAIH – 43/124 (35%)

§ Alcoholic cirrhosis – 80/124 (64%) 

§ Fulminant hepatic necrosis – 1/124 (1%) 
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Reasons for discrepancy
Why was this patient not coded as AH in UNOS? 
• 1 = coordinator was not aware there was a separate AH 

listing code in UNOS
• 2 = there was uncertainty at the time of listing about 

the diagnosis of AH versus alcoholic cirrhosis, and the 
coordinator chose alcoholic cirrhosis for the UNOS 
entry

• 3 = there was a data entry error in UNOS
• 4 = given the controversy for this LT indication and the 

heated atmosphere, there was a reluctance to publicly 
reveal LT for AH

• 5 = there was some other reason
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Reasons for discrepancy
Why was this patient not coded as AH in UNOS? 
• 1 = coordinator was not aware there was a separate AH 

listing code in UNOS 54%
• 2 = there was uncertainty at the time of listing about 

the diagnosis of AH versus alcoholic cirrhosis, and the 
coordinator chose alcoholic cirrhosis for the UNOS 
entry 31%

• 3 = there was a data entry error in UNOS 15%
• 4 = given the controversy for this LT indication and the 

heated atmosphere, there was a reluctance to publicly 
reveal LT for AH 0%

• 5 = there was some other reason
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Conclusions

• AAIH have good outcomes when transplanted
• Complex etiology – needs further research
• The 6 month rule is an unethical experiment in the 

natural course of AAIH
• Patient-specific pre-operative evaluation and post-

transplant care
• Social prejudice and bias should not influence organ 

allocation for liver transplantation


