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Abstract

AIM
To evaluate risk of recidivism on a case-by-case basis.

METHODS

From our center’s liver transplant program, we selected
patients with alcoholic liver disease who were listed for
transplant based on Ohio Solid Organ Transplantation
Consortium (OSOTC) exception criteria. They were con-
sidered to have either a low or medium risk of recidivism,
and had at least one or three or more months of absti-
nence, respectively. They were matched based on gender,
age, and Model for End-Stage Liver Disease (MELD) score
to controls with alcohol-induced cirrhosis from Organ Pro-
curement and Transplant Network data.

RESULTS

Thirty six patients with alcoholic liver disease were
approved for listing based on OSOTC exception criteria
and were matched to 72 controls. Nineteen patients
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(53%) with a median [Inter-quartile range (IQR)] MELD
score of 24 (13) received transplant and were followed
for a median of 3.4 years. They were matched to 38
controls with a median (IQR) MELD score of 25 (9). At
one and five years, cumulative survival rates (£ standard
error) were 90% % 7% and 92% =+ 5% and 73% + 12%
and 77% £ 8% in patients and controls, respectively
(Log-rank test, P = 0.837). Four (21%) patients resumed
drinking by last follow-up visit.

CONCLUSION

Compared to traditional criteria for assessment of risk
of recidivism, a careful selection process with more
flexibility to evaluate eligibility on a case-by-case basis
can lead to similar survival rates after transplantation.

Key words: Alcohol-induced disorders; Alcoholic liver
cirrhosis; Mortality; Survival; Liver transplantation

© The Author(s) 2016. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: For the first time, we report the rates of liver
transplant and survival for patients with alcohol-induced
cirrhosis who were deemed eligible for liver transplant
and listed based on approval under the Ohio Solid Organ
Transplantation Consortium medically urgent exception
criteria. These criteria allow patients with low to medium
risk of recidivism, to receive a liver transplant after only
one to three months of abstinence. We showed that
transplant rate and short and long term survival after
transplant is comparable between these patients and
United States general population of patients with alcohol-
induced cirrhosis who received liver transplant.

Hajifathalian K, Humberson A, Hanouneh MA, Barnes DS, Arora
Z, Zein NN, Eghtesad B, Kelly D, Hanouneh IA. Ohio solid
organ transplantation consortium criteria for liver transplantation
in patients with alcoholic liver disease. World J Hepatol 2016;
8(27): 1149-1154 Available from: URL: http://www.wjgnet.
com/1948-5182/full/v8/i27/1149.htm DOI: http://dx.doi.
org/10.4254/wjh.v8.i127.1149

INTRODUCTION

Cirrhosis due to alcoholic liver disease is an important
cause of morbidity and mortality both globally and in
the United States. Globally, in 2010 cirrhosis due to
alcoholic liver disease led to more than 493000 deaths'"’.
In United States in 2011 liver cirrhosis was responsible
for 34860 deaths, 48% of which were related to alcohol
consumption’®. Among patients with cirrhosis due to
alcoholic liver disease mortality rates vary based on
presence or absence of complications of cirrhosis but it
is generally high with a one-year mortality ranging from
17% to 64% and five-year mortalities ranging from 58%
to 85%".

Liver transplantation imparts great survival benefit
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to appropriately selected patients with advanced and
de-compensated cirrhosis due to alcohol consumption,
which is comparable to survival benefit of transplant in
other types of chronic liver disease!?!. The definition
of “appropriately selected patients” in this context
remains controversial™, with the most important factor
being minimum duration of abstinence. Conventionally,
most liver transplant programs in United States require
patients to be abstinent for at least 6 mo and participate
in an alcohol rehabilitation program to be considered
for transplant’®”’; while it is known that delayed referral
for transplant and longer waiting times, even for a few
months, will significantly decrease the probability of
patient’s survival in the pre-transplant period™. There
are data suggesting that careful evaluation of patients for
transplant on an individual basis instead of using general
and inflexible enrollment rules might lead to favorable
outcomes in highly selected patients with alcoholic liver
disease®, The state of Ohio Solid Organ Transplantation
Consortium (OSOTC) provides such a mechanism for
case-by-case evaluation based on clinical guidelines for
medically urgent patients with cirrhosis due to alcoholic
liver disease. Based on factors such as estimated risk
of recidivism, severity of their alcohol use history and
previous attempts to remain sober, social support, insight
into alcohol use, and willingness of the patient to comply
with OSOTC regulations, these patients can be approved
as an exception and listed for transplant after only one to
three months of abstinence.

The aim of this study was to determine the effect of
using OSOTC transplant eligibility criteria on patients’
survival compared with conventional criteria for assess-
ment of risk of recidivism, in patient with cirrhosis due to
alcoholic liver disease.

MATERIALS AND METHODS

Study population and data collection

The study protocol was approved by the Cleveland Clinic
Institutional Review Board. Since 2009 we selected
patients with alcoholic cirrhosis for consideration of liver
transplantation based on OSOTC exception criteria. No
donor organs were obtained from executed prisoners or
other institutionalized persons. As defined below these
are medically urgent patients with low to medium risk
of recidivism, who were approved for a medically urgent
exception to be transplanted either during the time they
were completing alcohol treatment, or some completed
treatment after their transplant.

Transplant rates were compared between these
patients and matched patients with alcoholic cirrhosis
from Organ Procurement and Transplant Network (OPTN)
data records who had complete data to calculate their
Model for End-Stage Liver Disease (MELD) score!'**? at
the time of listing. To compare survival after transplant
we used the OPTN patients with alcoholic cirrhosis
who had complete data to calculate their MELD score
at the time of transplant as well as follow-up data on
survival after transplant. Patients from OPTN dataset
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Table 1 Ohio Solid Organ Transplantation Consortium

medically urgent except criteria

Ohio Solid Organ Transplantation Consortium Criteria

Low-risk 1 mo confirmed abstinence, a signed contract and
commitment to begin a rehabilitation program and finish
it either before or after transplant
No previous failure with substance rehabilitation; never
been told that substance was affecting health; and good
social support
Medium-risk Three month confirmed abstinence, a signed contract and

commitment to begin a rehabilitation program and/or
finish it either before or after transplant
One or more failures with rehabilitation; and minimal
support system
High-risk Two or more failures to remain abstinent despite medical
complication
Refusal to sign contract
Minimal to poor social support
Must complete standard criteria treatment plan, not
eligible for an exception
Other barriers No insight into their alcohol use consequences
No recognition that alcohol caused their liver failure
Refusal to start treatment
No sober support network

were matched to our patients randomly and according
to the following predetermined variables: 10-year age
category, gender, and MELD score category same as
the case patient’s category (< 10, 10-19, 20-29, 30-39,
= 40)"%, MELD score was calculated as (9.57 x log
creatinine mg/dL) + (3.78 x log bilirubin mg/dL) +
(11.20 x log international normalized ratio) + 6.43. All
laboratory values which were less than 1 were set to 1
and serum creatinine for patients with values of more
than 4 or on dialysis was set to 4 in order to calculate
MELD score. The MELD score was truncated at 40 for
patients with a MELD score of more than 40 (http://
optn.transplant.hrsa.gov/resources/MeldPeldCalculator.
asp?index=98).

0SOTC chemical disorder criteria

OSOTC follows standard criteria for patients in need of
liver transplant who are diagnosed with substance use
disorder at the time of evaluation (Table 1). This includes
patients with alcohol-induced cirrhosis who are diagnosed
with alcohol use disorder. The standard criteria includes
demonstrating abstinence for at least 12 mo before
listing, or at least three months of abstinence plus three
months of current participation in an active recovery pro-
gram and negative random toxicology screens prior to
listing confirmed by collateral information (http://www.
osotc.org/resources/chemical-dependency-criteria/). In
addition, patients must show insight into substance use
and understanding of the effects of substance use on
their health.

OSOTC also provides exception criteria for medically
urgent patients who have not been abstinent for 12
mo and are too ill to complete the recovery program
participation conditions in the standard criteria. These
exception criteria apply to patients with MELD score
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of more than 22 (calculated or eligible for exception).
According to OSOTC exception criteria, and after signing
a contract and showing commitment to rehabilitation,
patients at low risk of recidivism - defined as no previous
failure with substance rehabilitation, never having been
told that substance was affecting health, and good social
support - can be listed for transplant after one month
of abstinence. Patients at medium risk of recidivism -
defined as one or more failures with rehabilitation, and
minimal support system - can be listed after a minimum
of three months of abstinence, and after signing a contract
and showing commitment to rehabilitation. All patients’
records are reviewed by OSOTC chemical disorder com-
mittee representatives and discussed in a committee
conference call, in addition to our liver transplant patient
selection committee, in order to decide approval or
not of these exception criteria. Patients at high risk for
recidivism - defined as two or more failures to remain
abstinent despite medical complications, refusal to sign
a contract, and minimal or poor social support - do not
qualify for OSOTC exception criteria.

Statistical analysis

All analysis was done with Stata Data Analysis and
Statistical Software (version 11.2 SE, StataCrop LP).
Variables are reported as number (percentage) or median
(IQR). Survival probabilities are reported as percentage +
SE. Categorical variables are compared between patients
and controls with ;° test. Waiting time was defined as
the period from the day an individual is listed for liver
transplant to the day the transplant is done. Waiting time
was compared between cases and controls with a Cox
proportional hazards model containing patient group as
the only independent variable to predict waiting time (i.e.,
time to liver transplant). Follow-up time after transplant
was defined as the period from the day an individual
receives a liver transplant until death or the last follow-
up visit. Data for patients who remained alive by the
end of the follow-up period was censored at the time of
last follow-up visit. Survival probabilities were estimated
with Kaplan-Meier method and were compared between
groups with Log-Rank test. All P-values are two-sided.

RESULTS

Patients’ selection

Between 2009 and 2013, 326 patients with alcoholic
liver disease were evaluated for liver transplant at the
Cleveland Clinic, of whom 279 (85%) patients were
considered high-risk for recidivism or alcohol relapse
based on the OSOTC criteria (Figure 1). These high-risk
patients underwent the standard chemical dependency
requirements defined above before being considered
eligible for liver transplant. Forty-seven (15%) patients
were considered by our social workers and liver trans-
plant committee at the Cleveland Clinic to be at medium
or low-risk for recidivism or alcohol relapse based on
the OSOTC criteria, but only 36 (13%) patients were
approved by the consortium.
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Alcoholic cirrhosis, referred for
liver transplant, n = 326

|

Assessment by transplant social worker

| }

High risk,
n =279

Low risk, Medium risk,
n=12 n =35

o

Assessment by OSOTC
committee

——

Approved
and listed,
n =36

Disapproved,
n=11

Figure 1 Selection of patients with alcoholic liver disease for liver trans-
plantation based on Ohio Solid Organ Transplantation Consortium Criteria.
OSOTC: Ohio Solid Organ Transplantation Consortium.

Baseline characteristics

Thirty-six patients with alcoholic cirrhosis were approved
for liver transplant at the Cleveland Clinic based on
OSOTC exception criteria. They were matched based
on age, gender, and MELD score category to a random
sample of 72 controls from OPTN database with alcohol-
induced cirrhosis that underwent liver transplant following
conventionally used criteria of alcohol rehabilitation. Table
2 represents the baseline characteristics of patients
and control groups. Sixty four percent of patients and
controls were male. At the time of listing five patients
had a MELD score of 10-19 (14%), 18 had a MELD score
of 20-29 (50%), 12 had a MELD score of 30-39 (33%),
and one patient (3%) had a MELD score of 40 or more.
These were individually matched to controls with the
same MELD score category, leading to a median (IQR)
MELD score of 27 (11) among patients and 24 (11)
among controls (Table 1). At the time of liver transplant
one patient had a MELD score of less than 10 (5%), two
had MELD scores of 10-19 (11%), 11 had MELD scores of
20-29 (58%), four had MELD scores of 30-39 (21%), and
one patient had a MELD score of 40 or more (5%). Again,
these patients were individually matched to controls with
the same MELD score category leading to a median (IQR)
MELD score of 24 (13) among patients and 25 (9) among
controls.

Liver transplantation

Nineteen out of 36 (53%) patients received a liver trans-
plant and 17 dropped off the transplant list. The most
common cause of drop-off transplant list was infection and
the vast majority of dropped off patients died (n = 15,
88%). The transplant drop-off rate was not different for
controls of whom 41 (57%) received a transplant (P-value
= 0.681). Patients in the OSOTC group received their
liver after a median waiting time of 19 d after listing, and
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Table 2 Characteristics of study patients and controls

Patients Controls
At listing
n 36 72
Age, median (IQR) 58 (14) 60 (11)
Male, 1 (%) 23 (64) 46 (64)
INR, median (IQR) 1.8 (0.6) 1.9(0.7)
Total Bilirubin, median (IQR) 8.9 (19.3) 5(7.7)
Creatinine, median (IQR) 2.1(2.4) 1.5 (2)
Albumin, median (IQR) 3.2(0.9) 2.9 (1)
MELD, median (IQR) 27 (11) 24 (11)
At transplant
n 19 38
Age, median (IQR) 56 (17) 55 (13)
Male, 1 (%) 13 (68) 26 (68)
INR, median (IQR) 1.6 (0.5) 1.9 (0.8)
Total Bilirubin, median (IQR) 8.3 (12.1) 6(5.7)
Creatinine, median (IQR) 2.6 (2.9) 1.3 (1.3)
Albumin, median (IQR) 2.9(0.8) 2.8 (1)
MELD, median (IQR) 24 (13) 25 (9)

IQR: Inter-quartile range; INR: International normalized ratio; MELD:
Model for end stage liver disease.

controls received their transplant after a median 21 d of
waiting time (P-value = 0.648). Although the majority
of both patients and controls received their transplant
in less than 2 mo (Table 3), 10% of controls had to wait
more than five months while all patients received their
transplants before the five months mark.

Survival outcome and recidivism

Both patients and controls had a median follow-up of
more than three years after transplant (Table 3). One
year after transplant 90% =+ 7% of patients were alive
compared with 92% =+ 5% of controls. At five years,
73% £ 12% of patients was still alive compared with
77% £ 8% of controls (Figure 2). Survival rates after
transplant did not differ significantly between patients
and controls (log rank test, P-value = 0.837).

Among 19 patients who received their transplant
based on OSOTC medically urgent exception criteria,
four patients had resumed drinking by last follow-up
visit for a 21% relapse rate after a median follow up of
3.4 years.

DISCUSSION

For the first time, we report the rates of liver transplant
and survival for patients with alcohol-induced cirrhosis
who were deemed eligible for liver transplant and listed
based on approval under the OSOTC medically urgent
except criteria. These criteria allow patients with low to
medium risk of recidivism, to receive a liver transplant
after only one to three months of abstinence. These pati-
ents all committed to begin an alcohol treatment program
before or during listing and to finish the program, even if
it was after their transplant. We showed that transplant
rate and short and long term survival after transplant is
comparable between these patients and United States
general population of patients with alcohol-induced
cirrhosis who received their transplant after being eva-
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Table 3 Follow-up details of listed and transplanted patients

and controls

Patients Controls  P-value
After listing
No. listed 36 72
No. transplanted (%) 19 (53) 41 (57) 0.687'
Waiting time for transplant, d, 19 (7-65) 21 (5-54) 0.648°
median (IQR)
After transplant
No. transplanted 19 38
Follow-up after transplant, months, 41 (29-58) 37 (14-61)
median (IQR)
1-yr survival, % +SE 90+ 7 92+5 0.837°

5-yr survival, % + SE 73+12 77 £8

'y” test; *P-value for patient vs control time to transplant Cox proportional
hazards model; 3Log-Rank test. IQR: Inter-quartile range; SE: Standard
error.

luated for risk of recidivism based on conventionally
used criteria. The risk of recidivism in our patients was
comparable to previously published rates ranging from
15% to more than 20%"™+"”,

Our findings challenge the notion of a defined abs-
tinence period as the only criterion for liver transplant
eligibility in patient with alcoholic liver cirrhosis™™®, How-
ever, the stringency of OSOTC process resulted in our
selecting a very small number of patients with alcoholic
cirrhosis for liver transplantation. Numerous studies have
observed that the enforcement of sobriety period delays
listing for transplantation in a significant humber of
patients with a low probability of alcohol relapse following
liver transplant™’****!, Indeed, the duration of alcohol
abstinence before liver transplant is a poor indicator of
relapse of alcoholism following transplantation®*..

Although our results are encouraging, the study has
several limitations. The number of patients included in
the study was small. Matched controls may not have
been comparable to OSOTC patients in terms of family
support, intention to remain abstinent from alcohol, or
availability of counseling services at transplant center
in the event of alcohol relapse. Future studies will be-
nefit from a control group of patients with alcoholic
liver disease undergoing liver transplantation that are
matched to OSOTC patients on the basis of social and
familial support.

In summary, liver transplantation may be an appro-
priate rescue option for selected patients with alcoholic liver
disease after only one to three months of abstinence.
Our results show that OSOTC transplant eligibility criteria
provide a valid method to identify these patients who may
benefit from liver transplantation with low to medium risk
of recidivism.

COMMENTS

Background
A minimum of 12 mo of abstinence, or three months of abstinence and par-
ticipation in an alcohol rehabilitation program, are the standard requirements
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Figure 2 Kaplan-meier estimates of survival after liver transplant in the
19 study patients and the 38 matched controls.

before patients with alcoholic liver disease are eligible for transplantation in Ohio.
Some patients are too ill to participate in a rehab program. The Ohio Solid Organ
Transplantation Consortium (OSOTC) has a mechanism to evaluate risk of
recidivism on a case-by-case basis.

Research frontiers

Liver transplantation imparts great survival benefit to appropriately selected
patients with advanced and de-compensated cirrhosis due to alcohol con-
sumption, which is comparable to survival benefit of transplant in other types of
chronic liver disease.

Innovations and breakthroughs

The aim of this study was to determine the effect of using OSOTC transplant
eligibility criteria on patients’ survival compared with conventional criteria for
assessment of risk of recidivism, in patient with cirrhosis due to alcoholic liver
disease.

Applications
Patients can be approved as an exception and listed for transplant after only
one to three months of abstinence.

Terminology

They were matched based on gender, age, and MELD score to controls with
alcohol-induced cirrhosis from Organ Procurement and Transplant Network
data.

Peer-review

The manuscript “Ohio solid organ transplantation consortiumcriteria for liver
transplantation in patients with alcoholic liver disease” by Hajifathalian et al
is an interesting paper and the important contribution from OSOTC group
supporting an update of the Criteria for Liver Transplantation based on alcohol
abstinence duration potentially help to obtain the transplant for larger group of
patients with a low probability of alcohol relapse.
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