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Abstract

Background
Severe acute alcoholic hepatitis (AAH) has an excessive mortality rate. As a result, many centers,
including our own, have allowed transplant listing patients for transplantation prior to achievement of 6-
months sobriety. Concurrently, scoring systems have been proposed to identify patients with alcohol use
disorder (AUD) predisposed to relapse after liver transplantation. These scoring systems target patients
with a minimal period of sobriety.

Methods
We conducted a retrospective case control study of 11 patients who underwent early liver transplantation
for AAH matched with 11 controls who were declined secondary to low insight into AUD. Blinded raters
con�rmed the severity of the DSM-5 diagnosis and scored the patients on a variety of structured
psychometric scales used to predict alcohol relapse. These included the High Risk for Alcohol Relapse
scale (HRAR), Stanford Integrated Psychosocial Assessment Tool (SIPAT), Alcohol Relapse Risk
Assessment (ARRA), Hopkins Psychosocial Scale (HPSS), Michigan Alcoholism Prognosis Score (MAPS),
Alcohol Use Disorders Identi�cation Test -Consumption (AUDIT-C) and Sustained Alcohol Use Post-Liver
Transplant (SALT) scales. All patients who underwent transplantation were followed for harmful and non-
harmful drinking until the end of the study period.

Results
Mean psychometric scores of the transplanted cases were signi�cantly different than the controls. Cases
chosen for transplant had signi�cantly favorable MAPS, HRAR, SIPAT, ARRA, and HPSS scores with cut-
offs matching their prior research. The SALT and AUDIT-C scores were not predictive of our selection of
patients for transplant. Despite expedited assessment and no signi�cant period of sobriety, our case
cohort had a 30% relapse to harmful drinking after an average of 6.6 years (5 to 8.5 years) of follow-up.

Discussion
Despite the expedited assessment and short to no period of sobriety, the patient cohort demonstrated a
30% relapse to harmful drinking, consistent with the reported 20-30% after liver transplantation for all
forms of alcoholic liver disease. The average MAPS, HRAR, SIPAT, ARRA, and HPSS scores all
corroborated our current strati�cation procedures, with lower risk mean scores found in the transplanted
group.

Conclusion
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The traditional psychosocial selection criteria for patients with alcoholic hepatitis at our institution is
consistent with four of the �ve investigated scoring systems.

Introduction
Risk factors associated with alcohol relapse after liver transplantation have been extensively studied (1–
4) Length of sobriety is considered a signi�cant protective factor in sustained abstinence. Historically,
patients who require liver transplantation for alcohol-associated liver disease (ALD) been asked to
complete six months of sobriety prior to being considered for liver transplantation.(5) However, patients
suffering from severe Acute alcoholic hepatitis (AAH) not responding to medical therapy have a mortality
rate of over 70% by six months(6) making the six month sobriety rule a virtual death sentence for most of
these patients. In highly selected patients, early liver transplantation for AAH has been shown to achieve
excellent clinical outcomes with a low impact on the donor pool (7–9). We previously studied mortality in
a case control study of patients selected for transplant after a �rst episode of AAH (9) applying the
selection criteria as originally outlined by Mathurin et al(7). The psychosocial team sought candidates
with a �rst liver decompensating event, new insight into alcohol use disorder (AUD), motivation for
sobriety and strong social support. Special emphasis was placed on having good insight in the face of
new liver disease as a practical way to measure readiness for transplant. These basic criteria have
become standard protocol in further studies of patients presenting with AAH.(10, 11) No scoring system
was used in evaluating the candidates.

In one of the largest cohorts of SAH, comprising 12 transplant centers and 147 patients, the primary
reason not to list was psychosocial (73%) with the remaining reasons, medical contraindications (12%),
clinical improvement during evaluation (8%) and �nancial/insurance (7%).(12) In attempt to predict
alcohol relapse after LT for those with alcohol use disorder (AUD) and ALD multiple scoring systems have
both been created (13) and attempted validation(14),.

Commonly used scales to assess patients with AAH for appropriateness for liver transplant include, the
High Risk for Alcohol Relapse scale (HRAR), Alcohol Relapse Risk Assessment (ARRA), Hopkins
Psychosocial Scoring System (HPSS), Sustained Alcohol use post-LT (SALT), Stanford Integrated
Psychosocial Assessment Tool (SIPAT), Michigan Alcoholism Prognosis Scale (MAPS) and the Alcohol
Use Disorder Identi�cation Test – Concise (AUDIT-C) (5, 15, 16). Table 1 summarizes the factors and
scoring assessed by the respective assessment scales.
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Table 1
Overview and scoring of the respective assessment tools

Instrument
Name

Target of instrument Risk Factors Assessed Points Proposed

Interpretation

of Score

Michigan

Alcoholism

Prognosis

Score (MAPS)

(28)

Prediction of relapse
to alcohol use for
patients undergoing
liver transplant for
alcoholic liver
disease

Known risk factors for
poor outcomes in alcohol
use disorder (including):

Insight

Patient and family

Patient only

Family only

Neither

Prognostic indices /
psychological health

1. Substitute activities,
Yes/No

2. Behavioral
consequences,

Yes/No

3. Hope/Self-esteem,
Yes/No

4. Rehab relationship,
Yes/No

Social stability / Isolation

1. Steady job

2. Stable residence

3. Does not live alone

4. Stable marriage

4

3

2

1

3/1

3/1

3/1

3/1

1

1

1

1

Total score
range: 5-20

Higher score
indicates

reduced risk

for relapse

Modi�ed from Shenoy 2021(15), Im 2019 (5) and Lim 2018 (13)
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Instrument
Name

Target of instrument Risk Factors Assessed Points Proposed

Interpretation

of Score

High-Risk
Alcoholism
Relapse Scale
(HRAR)

(24)

Prediction of relapse
and time to relapse
for patients
suffering from
alcohol use disorder

Not speci�c for
organ transplant

Known risk factor for
relapse in alcohol use
disorder (including):

Duration of heavy drinking
(years)

<11 11-25 >25

Usual number of daily
drinks

<9 9-17 >17

Number of prior
alcoholism inpatient
treatment

experiences

0 1 >1

0 1 2

0 1 2

0 1 2

Total score
range: 0-6

<4 = Low
alcoholism

risk

≥ 4 = High
alcoholism risk

Modi�ed from Shenoy 2021(15), Im 2019 (5) and Lim 2018 (13)
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Instrument
Name

Target of instrument Risk Factors Assessed Points Proposed

Interpretation

of Score

Alcohol Use
Disorders
Identi�cation
Test -
Consumption
(AUDIT-C)

(29)

Screening test to
identify patients
who are hazardous
drinkers or have
active alcohol use
disorders based on
previously validated
tools used to screen
for problematic
alcohol use.

Not speci�c for
organ transplant or
patients who had
reduced or
attempted to reduce
alcohol
consumption

Questions speci�cally
relevant to present heavy
alcohol consumption

How often did you have a
drink containing alcohol in
the past year?

Never

Monthly or less

Two to four times a
month

Two to three times a week

Four or more times a week

How many drinks did you
have on a typical day
when you were drinking in
the past year?

None, I do not drink

1 or 2

3 or 4

5 or 6

7 to 9

10 or more

How often did you have
six or more drinks on one
occasion in the past year?

Never

Less than monthly

Monthly

Weekly

Daily or almost daily

0

1

2

3

4

0

1

2

3

4

0

1

2

3

4

Total score
range: 0-12

Low Risk:  0-
3 points

Moderate Risk: 4-
5 points

High Risk:  6-
7 points

Severe Risk: 8-
12 points

Stanford Comprehensive Patient’s readiness level 0-4 Total score

Modi�ed from Shenoy 2021(15), Im 2019 (5) and Lim 2018 (13)
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Instrument
Name

Target of instrument Risk Factors Assessed Points Proposed

Interpretation

of Score
Integrated
Psychosocial
Assessment for
Transplantation
(SIPAT)

(30)

psychosocial
assessment used to
predict psychosocial
outcomes in
patients undergoing
solid organ
transplant

Not speci�c for
alcohol use disorder

and

illness management

1.
Knowledge/understanding
of the

medical illness

2.
Knowledge/understanding
of

transplantation

3. Willingness/desire for

treatment (transplant)

4. History of treatment

adherence/compliance

5. Lifestyle factors

Social support system
level of

readiness

6. Availability of social
support system

7. Functionality of social
support

system

8. Appropriateness of
living space and

environment

Psychological stability
and

psychopathology

9. Psychopathology

0-4

0-4

0-8

0-4

0-8

0-8

0-4

0-14

0-7

0-4

0-8

0-4

0-8

0-4

0-8

0-4

0-5

range: 0-110

• 0 – 6

Excellent
candidate

• 7 – 20

Good candidate

• 21 – 39

Minimally
Acceptable

Candidate

• 40 – 68

High Risk
candidate

• > 69

Poor Candidate

Modi�ed from Shenoy 2021(15), Im 2019 (5) and Lim 2018 (13)
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Instrument
Name

Target of instrument Risk Factors Assessed Points Proposed

Interpretation

of Score
10. History of
neurocognitive

impairment

11. In�uence of
personality traits

versus disorder

12. Effect of truthfulness
versus

deceptive behavior

13. Overall risk for
psychopathology

Lifestyle and effect of
substance

use

14. Alcohol use, abuse,
and

dependence

15. Alcohol abuse: risk for
recidivism

16. Substance
use/abuse/dependence

17. Substance
use/abuse/dependence:

risk for recidivism

18. Nicotine
use/abuse/dependence

Modi�ed from Shenoy 2021(15), Im 2019 (5) and Lim 2018 (13)
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Instrument
Name

Target of instrument Risk Factors Assessed Points Proposed

Interpretation

of Score

Alcohol
Relapse Risk
Assessment
(ARRA)

(31)

Prediction of relapse
to alcohol use in
patients suffering
from alcohol use
disorder undergoing
orthotopic liver
transplant

Known risk factors for
alcohol relapse in

liver disease

1. Absence of HCC

2. Tobacco dependence

3. Alcohol use after liver
disease

diagnosis

4. Low motivation for
alcohol

treatment

5. Poor stress
management skills

6. No rehabilitation
relationship

7. Limited social support

8. Lack of nonmedical
behavioral

consequences

9. Continued engagement
in social

activities with alcohol
present

One
point
for
every
factor
present

Total score
range: 0-9

0 points:
minimal risk

1-3 points: mild
risk

4-6 points:
moderate risk

7-9 points:
severe risk

Modi�ed from Shenoy 2021(15), Im 2019 (5) and Lim 2018 (13)
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Instrument
Name

Target of instrument Risk Factors Assessed Points Proposed

Interpretation

of Score

Hopkins
Psychosocial
Scale (HPSS)

(8)

Prediction of alcohol
relapse for patients
undergoing LT for
severe alcohol
associated hepatitis.
Utilizing unique
factors speci�c for
patients with severe
alcoholic hepatitis in
addition to Known
risk factors for
relapse in AUD.

Protective Characteristics

1. Self-admission to
hospital

2. Drinks/day pre-
abstinence

3. Insight into diagnosis

4. Marital status

5. Abstinence before
transplant

At Risk Characteristics

1. Psychiatric comorbidity

2. History of other
substance abuse

3. History of failed rehab
attempt

4. Family history of
alcoholism

5. Employment just prior
to

presentation

6. Legal History related to
alcohol

0-2

0-2

0-2

0-2

0-2

-2-0

-2-0

-2-0

-2-0

-2-0

-2-0

Total score
range: -12 – 10

High-risk HPSS
score ≤ 0

Low-risk HPSS
score > 0

Modi�ed from Shenoy 2021(15), Im 2019 (5) and Lim 2018 (13)
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Instrument
Name

Target of instrument Risk Factors Assessed Points Proposed

Interpretation

of Score

Sustained
Alcohol Use
Post-Liver
Transplant
(SALT)

(18)

Prediction of brief
relapse (“slip”) and
sustained relapse to
alcohol use in
patients undergoing
early liver transplant
for severe alcohol
associated hepatitis

Simpli�ed psychosocial
assessment of known risk

factors speci�c for
patients with severe
alcoholic

hepatitis

1. >10 drinks/day at
presentation

2. ≥2 prior failed
rehabilitation attempts

3. Any history of prior
alcohol-related

legal issues

4. Hx of non-THC illicit
substance abuse

+4

+4

+2

+1

Higher the score

the greater risk
for relapse

(no speci�c a
priori cut off)

Modi�ed from Shenoy 2021(15), Im 2019 (5) and Lim 2018 (13)

We wished to understand how these scoring systems could have been used as a selection tool in our
patient population as well as what factors, as de�ned by the assessment tools, signi�cantly
characterized our candidates in comparison to patients not listed for transplant as well as patients’ post-
transplant outcomes. We hypothesize that the psychometric properties of these scales will validate our
process of selecting patients based on either good or developing insight into their alcohol misuse.

Methods
This study was a retrospective case-control using the �rst 11 cases that were psychosocially cleared with
expedited listing and underwent early liver transplantation for alcoholic hepatitis at the Recanati-Miller
Transplantation Institute at Mount Sinai Hospital. The psychosocial team evaluated 81 inpatients with
SAH and less than 3 months of sobriety for LT between 1/2012-6/2015 and psychosocially cleared 22
(27%). Both psychiatry and social work independently evaluated all potential candidates with this
presentation in the hospital. 11 were transplanted after additional medical and surgical clearance. In
addition to the patient interview, the level of addiction was corroborated with family and friends. The
control group (n=11) were age, sex, and year-matched patients from the cohort who were also assessed
as inpatients but declined for psychosocial reasons (n=59). Two psychosomatic fellows (AD and KM)
retrospectively reviewed the psychiatric and social work data con�rming the DSM-5 diagnosis of AUD and
scored the HRAR, ARRA, HPSS, and SIPAT. The raters were blinded to the evaluation decision and
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transplant outcomes. The MAPS, AUDIT-C and SALT were scored by one of the authors (AS) who had
originally evaluated all the patients. The scores of the psychosocially accepted cases and declined
controls were compared using two tailed t-tests with 95% con�dence intervals. Sensitivity and speci�city
for the cut-off points used for these scoring systems was calculated. Means from the cases and controls
are compared to patient populations in the reviewed literature. Follow up data of all patients who
underwent transplantation for SAH have been collected for harmful drinking over a minimum of 3 years.
All patients were seen every 2 weeks in the �rst 3 months after transplant, monthly for the next 6 months,
and every 3-6 months depending on stability in the �rst 3 years. Regular post-transplant interviews,
routine, and random urine ethyl glucuronide (uETG) testing, social work involvement, and corroboration
from family and outpatient providers helped in relapse assessment. IRB approval was obtained for a
chart review of all patients evaluated for early LT at the Mount Sinai Hospital.

Results
Of the 81 patients evaluated by the psychosocial team for alcoholic hepatitis, 11 (14%) were
psychosocially cleared and transplanted. All the cases (n=11) and controls (n=11) met criteria for AUD
and had similar lengths of sobriety prior to evaluation (mean 35 vs 22 days, p=.08). Transplanted cases
vs. controls tended to present with their �rst liver decompensation (73% vs. 27%) and with good or
developing insight (91% vs. 27%). Both groups had similar levels of acceptable social support (100% vs.
73%). Three cases presented with their second liver decompensation and were transplanted due to
overwhelming support from the recipient review committee. One case with poor insight was similarly
cleared and transplanted. The number of drinks per day, years of drinking, failed rehab history and family
history were not different between the groups. (Table 2)
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Table 2
Characteristics of Cases and Controls with Scoring Systems

  Transplanted

(n=11)

Controls

(n=11)

p

Age (years) 43.8 45 0.4

Sex (female) 55% 55% 1.0

Number of drinks per day 9.9 14.7 0.17

Years of alcohol use 20.9 28.5 0.20

Hx of failed rehab 27% 36% 0.66

Family Hx of Alcoholism 27% 45% 0.37

Alcohol Use Disorder Diagnosis 100% 100% 1.0

Severe 6/11 11/11  

Moderate 3/11 0/11  

Mild 2/11 0/11  

Sober time prior to evaluation (days) 35 22 0.08

First liver decompensation 73% 27% 0.03

Good or developing insight 91% 27% 0.002

Consistent report with collateral 91% 45% .053

Good social support 100% 73% 0.06

The MAPS, HRAR, SIPAT, ARRA, and HPSS all discriminated the cases from the controls. The mean case
score was a higher MAPS (m=17.1), lower HRAR (m=2.0), lower SIPAT (m=23.5), lower ARRA (m=2.3), and
higher HPSS (m=2.4). The following scores helped classify cases from controls in the expected direction:
MAPS 14, HRAR 3, SIPAT 40, ARRA 4, and HPSS 0. The AUDIT-C and SALT scores were not signi�cant
different between the groups. (Table 3).
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Table 3
Scoring System results

Scoring Systems (score range) Mean (95% CI) Mean (95% CI)  

MAPS (5 – 20) 17.09 (15.41, 18.77) 10.00 (8.15, 11.85) <0.001

HRAR (0 – 6)   2.09 (1.68, 2.50) 3.09 (2.37, 3.81) 0.03

AUDIT-C (0 – 12)   9.09 (7.09, 11.09) 11.27 (10.21, 12.33) 0.08

SIPAT (0 – 110) 23.27 (16.50, 30.04) 49.45 (45.46, 53.44) <0.001

ARRA (0 – 9) 2.27 (1.74, 2.80) 5.70 (4.99, 6.41) 0.01

HPSS (-14 – 10) 3.27 (0.85, 5.69) -2.20 (-4.48, -0.08) 0.005

SALT (0 – 12) 3.82 (2.09, 5.55) 5.00 (3.37, 6.63) 0.34

A heat map was created to illustrate the wide range of scores color coded for concerning risk for relapse
(Figure 1). No single cut-off score on any of the tools would have selected the transplanted patients in
this cohort nor declined the patients in the control. The mode of the AUDIT-C was 12 (the max score).

One transplanted patient died in the �rst 6 months from post-surgical complications. The surviving
transplanted cohort (n=10) had positive psychosocial characteristics with low HRAR (m=2.0), low ARRA
(m=2.3), high HPSS (m=2.4), low SALT (m = 3.8), and low SIPAT (m=23.5). The cohort has been followed
from 5 to 8.5 years (mean = 6.6 years). Three patients (#4, #5 and #11) relapsed to regular alcohol use
with one dying of liver failure (Figure 1: Heat Map).

Discussion
In prospective studies of risk factors for relapse in liver transplant patients, a diagnosis of alcohol
dependence (severe or moderate AUD), a family history of alcoholism, low social support, and a shorter
duration of pre-transplant sobriety predicted relapse (4). However, in cases of severe AAH in which there is
limited time to either wait for a lengthier period of sobriety period or refer to AUD treatment, a new
paradigm must be sought. Our transplant cohort, like the control group, had a high burden of alcohol use,
addictive behavior, and genetic loading – as demonstrated by the high AUDIT-C score in both groups.
Outpatient compliance with addiction treatment was not possible as many of these patients were too sick
for discharge. Despite this, the primary criteria of selecting patients with new decompensated liver failure,
good insight into their addiction, and strong social support helped identify a successful cohort with a 20%
relapse rate after a mean of �ve years follow-up (9) and a 30% relapse rate after a mean of 6.6 years
follow-up. This relapse rate is consistent with the reported 20-30% relapse to heavy drinking after liver
transplantation for all forms of alcoholic liver disease.(17) We cannot comment on the potential relapse
outcomes of the patients who were not transplanted and did not survive.
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Validated cut-off scores(15) of the HRAR < 3, ARRA < 4, HPSS > 0, and SIPAT < 40 would have
corroborated the strati�cation process used in our center. However, given the recent �ndings from the
large multi-center that SALT scores below 5 had a 95% NPV for sustained alcohol use post LT(18), it is
possible that our psychosocial clearance was too strict and 5 out of the 11 controls would have been
deemed acceptable candidates by this score alone.

The MAPS and HRAR scoring systems highly correlated with our institutional psychosocial assessment,
potentially because its emphasis on insight into AUD as a potential protective factor (19) paralleled our
use of emerging insight in the face of new liver disease. The utilization of new insight has been a
practical way to measure readiness for transplant. This �nding is consistent with prior studies that have
identi�ed self-awareness of choice behavior (insight) as a prediction of substance disorder related
choices in addiction (20). Similarly, the SIPAT and HPSS, with their focus on readiness for transplant and
social support (8, 21) were correlated with our institutional assessment. This is comparable to prior
research which identi�es social support as a protective factor against relapse to alcohol use disorder (22,
23). Interestingly, there was a statistical difference in the HRAR scores between the two groups even
though it is composed of elements (24), which are also risk factors for AAH (6).

As the medical community has moved to see alcohol use disorder as an illness, and not a vice, it has
become universally accepted that patients with ALD should not be automatically excluded from receiving
a liver transplant (25, 26). However, assessment of patients with ALD has been criticized as somewhat
subjective and inconsistent (27). The use numeric scoring systems partially alleviates the ethical
predicament by introducing a numeric score that can be used consistently to portray a patient’s alcohol
related behaviors; akin to the way the MELD score is used to depict the severity of a patient’s liver
dysfunction. In our case the objective scales for the most part re�ected the risk strati�cation that our
institution had used in our initial AAH transplant population.

Limitations of the case-control include the retrospective nature of our data collection was, and our the
small sample size of patients cleared and transplanted. The small sample size was largely a function of
the high mortality associated with severe AAH and that only 27% of all potential transplant candidates
evaluated psychosocially were deemed acceptable by the method used at our center. This clearance rate
was similar to the Franco-Belgian study done by Mathurin et al (7) using similar criteria for clearance.
Larger cohorts which include a wide range of risk scores will be necessary to validate the use of any one
of these tools as well as to analyze which individual factors can prognosticate a favorable candidate in
this unique population.

Conclusions
Patients with AUD and new insight into their addiction, social support, and readiness for transplant at the
time of their evaluation for transplantation have low rates of alcohol relapse after transplantation.
Scoring systems may approximate and objectify this traditional selection process. These scoring
systems may have varied utility in their helping Patients with ALD should instead be evaluated in an
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attempt to stratify risk for selection for transplantation, and should be referred for AUD treatment, and
post-LT follow up. Centers that are performing liver transplants for patients with alcoholic hepatitis
should include a psychosocial team with addiction expertise and consider known risk factors for AUD
relapse in their initial assessments.
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Figure 1

Heat Map of Cases and Controls with 5+ year follow up


