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ABSTRACT

BACKGROUND: Severe acute alcoholic hepatitis (AAH) has an extremely poor prognosis with a high short term mortality rate. As a result,
many centers, including our own, have allowed transplant patients to be listed for transplantation prior to achieving 6-months of sobriety.
Several scoring systems, designed to target patients with a minimal period of sobriety, have been proposed to identify patients with alcohol
use disorder (AUD), who would be predisposed to relapse after liver transplantation. We investigated whether these scoring systems cor-
roborated the results of the non-structured selection criteria used by our center regarding decision to list for transplant.

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 confirmed the severity of the diagnosis of DSM-5 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 Psy-
chosocial Scale (HPSS), Michigan Alcoholism Prognosis Score (MAPS), Alcohol Use Disorders Identification 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: The transplant recipients had significantly favorable MAPS, HRAR, SIPAT, ARRA, and HPSS scores with cutoffs that matched
their previous research. The SALT and AUDIT-C scores were not predictive of our selection of patients for transplantation. Despite an expe-
dited evaluation and no significant period of sobriety, our case cohort had a 30% relapse to harmful drinking after an average of 6.6years
(5-8.5years) of follow-up.

DISCUSSION: Despite the rapid assessment and the short to no period of sobriety, the patient cohort demonstrated a 30% relapse to harm-
ful drinking, consistent with the 20% to 30% relapse to drinking rate reported after liver transplantation for all forms of alcoholic liver disease.
Average scores from MAPS, HRAR, SIPAT, ARRA, and HPSS corroborated our current stratification procedures, with lower mean risk scores
found in the transplanted group.

CONCLUSION: Patients with AUD and severe AAH who obtain new insight into their disease and posses other favorable psychosocial fac-
tors have low rates of AUD relapse post-liver-transplantation. The psychosocial selection criteria for patients with alcoholic hepatitis in our
institution are consistent with 4 of the 5 scoring systems investigated in their prediction of sobriety post-transplant.
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Introduction

Risk factors associated with alcohol relapse after liver trans-
plantation have been extensively studied.'# Length of sobriety
has been shown to be a significant protective factor in sus-
tained abstinence, therefore, historically, patients who require

liver transplantation for alcohol-associated liver disease (ALD)
have been asked to complete 6 months of sobriety before being
considered for liver transplantation.” Patients suffering from
severe acute alcoholic hepatitis (AAH) unresponsive to medi-
cal therapy have a mortality rate of over 70% by 6 months.°
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In this subset of patients, the 6 months sobriety rule is there
for a virtual death sentence.

In highly selected patients, early liver transplantation for
AAH has been shown to achieve excellent clinical outcomes
with low impact on the donor pool.”-? We previously studied
mortality in a case-control study of patients selected for trans-
plant after a first episode of AAH? applying the selection cri-
teria as originally outlined by Mathurin et al.” The psychosocial
team sought candidates with a first liver decompensating event,
new information on 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 transplantation. These
basic criteria have become standard protocol in further studies
of patients presenting with AAH.1011

In an attempt to predict alcohol relapse after LT for those
with alcohol use disorder (AUD) and ALD multiple scoring
systems have both been created'? and assessed for validation.!3
Commonly used scales to assess AAH patients for appropri-
ateness 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
Identification Test — Concise (AUDIT-C).51415

These scoring systems were each created to address dispa-
rate factors and clinical concerns. The MAPS was conceived
through a conceptual review of the alcohol addiction literature;
and was intended to help treatment planning in liver transplant
candidates.’® The ARRA was retrospectively created using a
regression analysis of 25 risk factors. Nine were found to
strongly correlate with post LT alcohol relapse; less than
6 months of sobriety was not associated with relapse rates in
the multivariate model.'” The HPSS and SALT were also cre-
ated at transplant centers utilizing a retrospective review of risk
factors, designed for the explicit purpose of assessing risk for
relapse in LT recipients with alcohol-associated hepatitis
(AH).518 The HRAR was originally proposed to predict
relapse in a non-transplant population but was later adapted by
Yates et al to help listing decisions when the patient was in
early remission.!” The AUDIT-C was designed as a screening
tool for AUD by the World Health Organization.?® The
SIPAT is a general psychosocial assessment tool for transplant
recipients.?! Table 1 summarizes the factors and scores assessed
by the respective assessment scales.

Multiple studies have examined the predictive value of the
MAPS with mixed results.'¢242> In one study, the HRAR was
found to predict AUD relapse in liver transplant patients?® but
its predictive ability in subsequent studies has been uneven.
The SIPAT has been shown to predict morbidity post-trans-
plant?” as well as AUD relapse.'> The ARRA was designed to
predict relapse in a retrospective review of AUD patients after

liver transplant!” but this has not been replicated. The HPSS
helped to identify patients relapsed to harmful drinking after a
median follow-up of 1.5years in a cohort of 17 transplanted
patients.® In a cohort of 138 patients a score greater than 7 on
the SALT scale was associated with relapse to any alcohol use
post liver transplant.’® In one study the AUDIT-C was found
to be predictive of excessive alcohol consumption post-liver
transplant.?® In one study the AUDIT-C was found to be pre-
dictive of excessive alcohol consumption post-liver transplant.?8
Table 2 summarizes prior studies that have been carried out to
assess the validity of the respective assessment scales with
regards to predicting outcomes post liver transplant for ALD.

In our initial study, we prospectively rated inpatient candi-
dates as having good, developing, or poor insight as they pre-
sented to our center with severe AAH. No scales were used in
selecting patients with the characteristic of good or developing
insight. We hypothesize that the psychometric properties of
the scales included here, will validate our process of selecting
patients based on either good or developing insight about their
alcohol misuse. Furthermore, we present the 6-year follow up
outcomes along with the individual psychometric scores of the
first transplanted patients at our center, as compared to patients
not transplanted.

Methods
Between 1 January 2012 and 6 January 2015 the psychosocial
team at the Recanati-Miller Transplantation Institute at
Mount Sinai Hospital evaluated 81 AAH patients, with less
than 3months of sobriety, for early liver transplantation.
Twenty-two (27%) were psychosocially cleared for expedited
listing with 11 patients eventually transplanted. Both psychia-
try and social work independently evaluated all potential can-
didates with this presentation in the hospital. In addition to the
patient’s 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 evalu-
ated as inpatients but declined for psychosocial reasons (n=>59).
Two psychosomatic fellows (AD and KM) retrospectively
reviewed the psychiatric and social work data that confirm the
diagnosis of AUD DSM-5 and scored HRAR, ARRA, HPSS,
and SIPAT. The assessors were blinded to the evaluation deci-
sion and transplant results. The MAPS, AUDIT-C and SALT
were scored by one of the authors (AS) who had originally
evaluated all patients. Scores of psychosocially accepted cases
and declined controls were compared using 2-tailed #-tests
with 95% confidence intervals. The sensitivity and specificity
for the cutoff points used for these scoring systems was calcu-
lated. The mean psychometric scores of cases and controls were
compared to patient populations in the reviewed literature.
The follow-up data of all patients who underwent AAH
transplantation have been collected for harmful drinking for a
minimum of 3 years. All patients were seen every 2weeks in the
first 3 months after transplantation, monthly for the next
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Table 1. Overview and scoring of the respective assessment tools.

INSTRUMENT
NAME

TARGET OF

INSTRUMENT

RISK FACTORS ASSESSED

PROPOSED
INTERPRETATION OF
SCORE

Michigan Prediction of relapse ~ Known risk factors for poor outcomes in alcohol use Total score range: 5-20
Alcoholism to alcohol use for disorder (including): Higher score indicates”
Prognosis patients undergoing R reduced risk
Score (MAPS)22  liver transplant for Insight ) for relapse
alcoholic liver Patient and family 3/
disease Patient only 3/1
Family only 3/1
Neither 31

High-Risk
Alcoholism
Relapse Scale
(HRAR)23

Alcohol Use
Disorders
Identification
Test
-Consumption

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

Not specific for
organ transplant

Screening test to
identify patients who
are hazardous
drinkers or have
active alcohol use

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

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

Duration of heavy drinking (y)
<11 11-25 >25

Usual number of daily drinks
<99-17 >17

Number of prior alcoholism inpatient treatment
experiences
01>1

Questions specifically relevant to present heavy
alcohol consumption

How often did you have a drink containing alcohol
in the past year?
Never

[eNeNe]
—_
NN

Total score range: 0-6

<4 = TLow alcoholism'
risk

=4 = High alcoholism risk

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

0
1
2
3
4
(AUDIT-C)20 disorders based on 0
previously validated ~ Monthly or less 1
tools used to screen  Two to four times a month 2
for problematic Two to three tlmes a week 3
alcohol use. Four or more times a week 4
Not specific for How many drinks did you have on a typical day 0
organ transplant or when you were drinking in the past year? 1
patients who had None, | do not drink 2
reduced or 1or2 3
attempted to reduce 3ord 4
alcohol consumption 5 4.6
7-9
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
Stanford Comprehensive Patient’s readiness level and illness management 0-4 Total score range: 0-110
Integrated psychosocial 1. Knowledge/understanding of the medical illness 0-4 *0-6 _
Psychosocial assessment used to 2. Knowledge/understanding of transplantation 0-4 Excellent candidate
Assessment for  predict psychosocial 3. Willingness/desire for treatment (transplant) 0-8 *7-20
Transplantation ~ outcomes in patients 4. History of treatment adherence/compliance 0-4 Good candidate
(SIPAT)?! undergoing solid 5. Lifestyle factors 0-8 *21-39
organ transplant . . 0-8 Minimally Acceptable
Not specific for Soclal_ support system level of readiness 0-4 Candidate
alcohol use disorder ~ ©- Avalla}blllty of soma! support system 0-14 « 40-68
7. Funcnon_ahty of SOCI§| support system 0-7 High Risk candidate
8. Appropriateness of living space and environment 0-4 °>69
0-8 Poor Candidate

(Continued)
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Table 1. (Continued)

INSTRUMENT
NAME

Alcohol Prediction of relapse  Known risk factors for alcohol relapse in liver disease One Total score range: 0-9
Relapse Risk to alcohol use in point for 0 points: minimal risk ™
Assessment patients suffering 1. Absence of HCC every 1-3 points: mild risk
(ARRA)17 from alcohol use 2. Tobacco dependence ) ) factor 4-6 points: moderate risk
disorder undergoing ~ 3: Alcohol use after liver disease diagnosis present  7-9 points: severe risk
orthotopic liver 4. Low motivation for alcohol treatment
transplant 5. Poor stre§§ management S!(I||S
6. No rehabilitation relationship
7. Limited social support
8. Lack of nonmedical behavioral consequences
9. Continued engagement in social activities with
alcohol present
Hopkins Prediction of alcohol ~ Protective Characteristics - Total score range: —12 to 10

Psychosocial
Scale (HPSS)8

Sustained

TARGET OF
INSTRUMENT

relapse for patients
undergoing LT for
severe alcohol
associated hepatitis.
Utilizing unique
factors specific for
patients with severe
alcoholic hepatitis in
addition to Known
risk factors for
relapse in AUD.

Prediction of brief

RISK FACTORS ASSESSED

Psychological stability and psychopathology

9. Psychopathology

10. History of neurocognitive impairment

11. Influence 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

1. Self-admission to hospital

2. Drinks/day pre-abstinence
3. Insight into diagnosis

4. Marital status

5. Abstinence before transplant

At Risk Characteristics

. Psychiatric comorbidity

. History of other substance abuse

. History of failed rehab attempt

. Family history of alcoholism

. Employment just prior to presentation
. Legal History related to alcohol

OO WN =

POINTS

,PPO0o
DN NN

|
N N N NN
[cNeoNoNoNoNa)

PROPOSED
INTERPRETATION OF
SCORE

High-risk HPSS score <0
Low-risk HPSS score >0

Simplified psychosocial assessment of known risk 14 Higher the score the
Alcohol Use relapse (“slip”) and factors specific for patients with severe alcoholic +4 greater risk for relapse (no
Post-Liver sustained relapse to  hepatitis 12 specific a priori cut off)
Transplant alcohol use in 1.>10 drinks/day at presentation +
(SALT)® patients undergoing 2. =2 prior failed rehabilitation attempts

early liver transplant
for severe alcohol
associated hepatitis

3. Any history of prior alcohol-related legal issues
4. Hx of non-THC illicit substance abuse

Modified from Shenoy et al,’* Im et al,5 and Lim and Sundaram.2

6 months, and every 3 to 6 months depending on stability in
the first 3 years. Regular post-transplant interviews, routine,
and random urine ethyl glucuronide (UETG) tests, participa-
tion of social workers and corroboration from family and out-
patient providers helped with the evaluation of relapse. IRB
approval was obtained for a review of the chart of all patients
evaluated for early LT at Mount Sinai Hospital.

Results

Of the 81 patients evaluated by the psychosocial team for alco-
holic hepatitis, 11 (14%) were psychosocially cleared and trans-
planted. All cases (n=11) and controls (n=11) met the criteria

for AUD and had similar durations of sobriety prior to evalua-
tion (mean 35 vs 22days, P=.08). Transplanted cases versus
controls tended to present with their first liver decompensation
(73% vs 27%) and with good or developing insight (91% vs
27%). Both groups had similar levels of acceptable social sup-
port (100% vs 73%). Three cases presented with their second
liver decompensation and were transplanted due to over-
whelming support from the recipient review committee. A case
with poor insight was cleared and transplanted similarly. The
number of drinks per day, years of drinking, failed rehabilita-
tion history, and family history were not different between the
groups (Table 3).
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Table 2. Summary of validity studies of scoring systems used to assess patients with ALD for suitability for transplant listing.

STUDY POPULATION

STUDY TYPE AND

FOLLOW UP TIME

RESULTS

Lucey et al?®

Coffman
et al>*

Yates et al'®

DiMartini

et al2®

De Gottardi
et al26

Egawa et al3°

Zhou et al®

Lee et al®

Weeks et al'®

MAPS

MAPS

HRAR

HRAR

HRAR

HRAR

HRAR

HRAR
HPSS

(only
assessed on
AAH group)

HRAR
HPSS

LT recipients
02/1987-01/1991 at
University of Michigan

Lt patients 8/1989-
8/1995 in Cedars
Sinai Los Angeles,
California

Pretransplant patients
from the university of
lowa liver clinic or
transplant service AH
or Cirrhosis

Patients transplanted
after evaluation for
OLT for ALD at the
Thomas E starzl
institute between
March 1993 and
December 1994.

Underwent Liver
Transplantation for
Alcoholic Liver
Disease

Patients with ALD who
underwent LT in Japan
from 11/1997 to
12/2011. With
information available
re alcoholic relapse

Outpatient post LT
patients over the
course of 12wk
starting Nov 2011

LT patients
transplanted for ALD
exclusively (other liver
diseases excluded)
10/2012-06/2015

All transplants for
ALLD 1/10/2012-
31/7/2017

Retrospective
cohort

Follow-up between
4- and 8-y

Prospective cohort
Length of follow up
not described

Cross sectional
Cohort between
1993 and 1996

Prospective cohort
study

Regular follow-up
for first year,
subsequently
follow-up as
medically necessary

Retrospective
Cohort study
Follow-up time was
61.2+=47.5mo

Retrospective
multi-center cohort

Prospective cohort
Follow up to 12y
post LT

Retrospective
cohort

Retrospective cohort
study

Median follow-up
time of 532d
(interquartile range
281-998d)

50

(14F)

17 relapsed to
alcohol use

91
18 relapsed to
alcohol use

91 (28F)

72 (18F)

387 (92F)

139 (52F)
Follow-up:
3-4962d
(median
1319d)

35 (6F)

AAH —

17 4F)
Alcoholic
cirrhosis — 26
Average
Follow-up
1.5y

46 (13F)
Severe

alcoholic
hepatitis
34 (12F)
Alcoholic
cirrhosis

MAPS didn’t distinguish between those
who abstained from alcohol and those
that used alcohol post-transplant
P=not significant

mean score for patients who did not
relapse was 14.5, and that for the patients
who resumed drinking was 12.2 (P=.05)
P=.05

Cutoff allowing a 5% 6-mo relapse risk
demonstrated a theoretical 79%
agreement (K=0.56) between the HRAR
score and the 6-mo sobriety rule.

HRAR not predictive of recidivism in
transplant sample
P=.174

HRAR score = 4, a duration of
abstinence of less than 6 mo before
wait-listing for LT and the presence of
psychiatric comorbidities were all
associated with relapse to Harmful
alcohol consumption after LT

In patients with none of these factors,
alcohol relapse was 5%, while the
presence of 1, 2, or 3 factors was
associated with relapse rates of 18%,
64%, and 100% of the patients,
respectively.

HRAR not predictive of recidivism
P=.48 for relapse
P=.24 for harmful relapse

HRAR not predictive of recidivism
Sensitivity of the HRAR scale was 17%,
the specificity was 90% and the negative
predictive value was 84%

HRAR was not predictive of relapse in
either group

HPSS identified those with sustained
alcohol relapse in post-hoc analysis.
AAH Group

No alcohol relapse=13

HPSS + 3 (+1 to +8)

Alcohol Relapse “slip”=2

HPSS +1.5 (+1 to +2)

P=.09

Sustained alcohol relapse=2

HPSS -2 (-4 to 1)

P=.03

Study did not validate HPSS because of
small sample size

High-risk HPSS found to be predictive of
any alcohol relapse in AAH

Hazard ratio=3.63

(95% ClI: 1.16-11.3); p 0.03

No alcoholic cirrhosis patients had a
High-risk HPSS score

(Continued)
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Table 2. (Continued)

STUDY POPULATION

STUDY TYPE AND
FOLLOW UP TIME

RESULTS

Lombardo
et al32

Lépez-
Pelayo et al33

Yano et al?®

Deutsch-Link
et al's

Rodrigue
et al'”

Rodrigue
et al3

Lee et al'®

HRAR

HRAR

AUDIT-C

HRAR

SALT

SIPAT

ARRA

SALT

All consecutively
diagnosed AUD
patients for LT
1/2004-4/2016 at
hospital clinic of
Barcelona, Spain
(deaths in first month
excluded)

Patients admitted to
the Liver Unit of the
Hospital Clinic of
Barcelona from 1999
to 2012 with an
episode of AAH

LT patients 7/2001-
10/2013 in Hiroshima
outpatient clinic

LT patients
transplanted between
2011 and 2017 for
ALD (chronic)

Adult primary liver or
liver-kidney
transplants who
suffered from AUD at
Beth Israel
Deaconess Medical
Center from 2002 to
2011

LT recipients for AH
between January
2012 and March 2017
from 12 U.S. LT
centers

Prospective Cohort 309 (31F)
Followed until
4/2017 or death
Median follow-up of
68mo (IQR,
35-102mo)
Case-control study 120 (40F)
Follow-up 24 mo
Cross sectional 99 (36F)
Retrospective 155 (43F)
Cohort study

61
Retrospective 118 (17F)
cohort
Prospective cohort 134 (38F)

Median post-LT
follow-up was 1.6y
(IQR: 0.7-2.8)

HRAR not found to be predictive of
alcohol relapse in either group
AAH

Hazard ration=0.95

(95% CI: 0.58-1.55); P=.8
Alcoholic cirrhosis

Hazard ration=1.5

(95% Cl: 0.16-13.62); P=.7

At an equal duration of abstinence
before LT, a moderate-to-high HRAR
score (=3) was associated with a 138%
increased risk of heavy alcohol relapse
Odds ratio=2.39 (1.02-5.56)

P=.04

HRAR >3 (OR 2.9) and a history of
psychiatric disorders (OR 2.6) predicted
long-term treatment retention

HRAR >3 (OR 3.0) and previous
treatment for AUD (OR 2.9) increased
the risk of relapse in the short term.

AUDIT-C - Predictive of post-LT
excessive alcohol consumption
P=.001

HRAR - Not predictive of post-LT
excessive alcohol consumption
P=.27

SALT assessed on 138 patients

SALT scores >7 associated with relapse
to any alcohol use post-transplant
P=.03

SIPAT assessed on 61 patients
SIPAT score =21 associated with
relapse to any alcohol use post-
transplant

P=.03

ARRA Ill and ARRA 1V were predictive of
alcohol relapse

Relapse rates were 0% for the ARRA |,
8% for the ARRA Il, 57% for the ARRA Il
and 75% for the ARRA 1V group (P <.001)
ARRA Il was associated Low and
moderate intensity relapse

ARRA IV was associated High intensity
relapse

(x*=15.7, P=.003).

A higher ARRA score [3=.88, odds
ratios=2.41 (95% confidence
interval=1.8-3.3), P <.001]

and no post-LT SA treatment [3=21.71,
odds ratios=0.18 (95% confidence
interval=0.04-0.74), P=.02]

predicted post-transplant relapse

The SALT score successfully identified
candidates with AH for early LT who
were at low risk for sustained alcohol
use posttransplant

SALT score =5 had a 25% positive
predictive value (95% CI: 10%-47%)
SALT score of <5 had a 95% negative
predictive value (95% CI: 89%-98%) for
sustained alcohol use post-LT
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Table 3. Characteristics of cases and controls with scoring systems.

TRANSPLANTED (N=11)

Age (y) 43.8
Sex (female) 55%
Number of drinks per day 9.9
Years of alcohol use 20.9
Hx of failed rehab 27%
Family Hx of Alcoholism 27%
Alcohol Use Disorder Diagnosis 100%
Severe 6/11
Moderate 3/11
Mild 2/11
Sober time prior to evaluation (d) 35
First liver decompensation 73%
Good or developing insight 91%
Consistent report with collateral 91%
Good social support 100%

Table 4. Scoring system results.

SCORING SYSTEMS (SCORE RANGE)

MEAN (95% Cl)

CONTROLS (N=11) P
45 4
55% 1.0
14.7 17
28.5 20
36% 66
45% 37

100% 1.0

1111

0/11

0/11
22 .08
27% .03
27% .002
45% .053
73% .06

MEAN (95% Cl)

MAPS (5-20) 17.09 (15.41, 18.77) 10.00 (8.15, 11.85) 001
HRAR (0-6) 2.09 (1.68, 2.50) 3.09 (2.37, 3.81) .03
AUDIT-C (0-12) 9.09 (7.09, 11.09) 11.27 (10.21, 12.33) .08
SIPAT (0-110) 23.27 (16.50, 30.04) 49.45 (45.46, 53.44) - 001
ARRA (0-9) 2.27 (1.74, 2.80) 5.70 (4.99, 6.41) .01
HPSS (~14 to 10) 3.27 (0.85, 5.69) —2.20 (-4.48, —0.08) .005
SALT (0-12) 3.82 (2.09, 5.55) 5.00 (3.37, 6.63) 34

The MAPS, HRAR, SIPAT, ARRA, and HPSS discrimi-
nated between cases and 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 AUDIT-C and SALT scores were not significantly differ-
ent between the groups. The AUDIT-C mode was 12 (the
maximum score) in both groups (Table 4).

Cut-off scores of: MAPS 14, HRAR 3, SIPAT 40, ARRA
4, and HPSS 0; suggested a classification of the cases and the
controls in the expected direction. No single cut-off score on
any of the tools would have selected transplanted patients in
this cohort or declined patients in the control. A heat map was
created to illustrate the wide range of color-coded scores with
respect to the risk of relapse (Figure 1).

One transplanted patient died in the first 6 months from
postoperative 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 (2=23.5). The cohort has
been followed from 5 to 8.5years (mean=6.6years). Three
patients (#4, #5, and #11) relapsed to regular alcohol use, one
dying of liver failure (Figure 1: Heat map).

Discussion

In prospective studies of risk factors for relapse in liver trans-
plant patients, a diagnosis of alcohol dependence (severe or
moderate AUD), a family history of alcoholism, low social sup-
port, and a shorter duration of pretransplant sobriety predicted
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CASES: Transplanted

MAPS 13

2 2 2 2

14
3

HRAR 2

AUDIT-C 6 6 6
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relapse.* However, in cases of severe AAH in which there is
limited time to wait for a longer period of sobriety or to refer to
AUD treatment, a new paradigm must be sought. Our trans-
plant cohort, like the control group, had a high burden of alco-
hol use, addictive behavior, and genetic load, as demonstrated
by the high AUDIT-C score in both groups. Outpatient com-
pliance with addiction treatment was not possible because
many of these patients were too sick for discharge. Despite this,
the primary criteria for selecting patients with new decompen-
sated 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 5 years follow-up’ and a 30% relapse
rate after a mean follow-up of 6.6years. This relapse rate is
consistent with the reported 20% to 30% relapse to heavy
drinking after liver transplantation for all forms of alcoholic
liver disease.’> We cannot comment on the potential relapse
outcomes of patients who were not transplanted and did not
survive.

Validated cut-off scores'* of the HRAR <3, ARRA <4,
HPSS >0, and SIPAT <40 would have corroborated the
stratification process used in our center. However, given the
recent findings from a large multicenter trial that SALT scores
below 5 had a 95% NPV for sustained alcohol use post LT, it
is possible that our psychosocial clearance was too strict and 5
out of the 11 controls would have been deemed acceptable can-
didates by this score alone.

The MAPS was highly correlated with our institutional
psychosocial assessment, possibly because its emphasis on

insight as a protective factor’¢ paralleled our use of emerging
insight in the face of new liver disease. The use of new infor-
mation has been a practical way to measure readiness for trans-
plantation. This finding is consistent with previous studies that
have identified self-awareness of choice behavior (insight) as a
prediction of substance disorder related choices in addiction.3”
Similarly, SIPAT and HPSS, with their focus on readiness for
transplant and social support,®?” were correlated with our insti-
tutional assessment. This is comparable to previous research
that identified social support as a protective factor against
relapse to alcohol use disorder.®3 Interestingly, there was a
statistical difference in HRAR scores between the 2 groups,
although it is composed of elements,?® which are also risk fac-
tors for AAH.¢

For this study we utilized previously studied, numerically
scored, psychosocial tools used to help selection of liver
transplantation candidates with lower risk of relapse. As the
study population was focused on patients undergoing expe-
dited transplant listing, tools that utilized extended absti-
nence as a variable, such as a recently developed tool that
required follow up time to observe if the patient followed up
with an intensive outpatient program (IOP)!! were not uti-
lized in this study.

As the medical community has moved to view alcohol use
disorder as a disease and not a vice, it has become universally
accepted that patients with ALD should not be automatically
excluded from receiving a liver transplant.“>* While the
assessment of patients with ALD has been criticized as
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somewhat subjective*? and inconsistent,*** the use of numeric
scoring systems partially alleviates these ethical challenges by
introducing a numeric score that can be used consistently to
portray a patient’s alcohol related behaviors and relapse risk. In
our study, scores from the objective scales largely reflected the
risk stratification that our institution employed in our initial
AAH transplant population.

Limitations of the case-control include the retrospective
nature of our data collection and our 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 candi-
dates evaluated psychosocially were deemed acceptable by
the methods used at our center. This clearance rate was simi-
lar to the Franco-Belgian study done by Mathurin et al’
using similar criteria for clearance. Larger cohorts that
include a wide range of risk scores will be necessary to vali-
date the use of any 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 information on their addiction,
social support, and readiness for transplantation at the time of
evaluation for transplantation have low rates of alcohol relapse
after transplantation. Scoring systems may approximate and
assist in directing this traditional selection process. Pre-existing
scoring systems may have varying utility in their ability to assist
in making this determination. Patients with ALD should
instead be evaluated to stratify risk for selection for transplan-
tation and should be referred for AUD treatment and post-LT
follow-up. Centers that perform liver transplants for patients
with alcoholic hepatitis should include a psychosocial team
with addiction experience and consider known risk factors for
AUD relapse in their initial assessments.
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