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INTRODUCTION
Substance use is common among transplant candidates, 
particularly those awaiting liver transplantation.1 Alcohol-
associated liver disease (ALD) accounts for 15%–30% of 
liver transplantation cases,2,3 and urine toxicology shows 
substance use (including cannabis, opiate, benzodiaze-
pine, and cocaine) in 28% of liver transplant candidates.4 
Substance use disorder (SUD) is defined by the DSM-5 as 

“a problematic pattern of substance use leading to clini-
cally significant impairment or distress.”5,6 Table 1 sum-
marizes the DSM-5 criteria for SUD.

Alcohol Use and Transplantation
Traditionally, many transplant centers have required a 

period of abstinence of between 6 and 12 mo before list-
ing a transplant candidate with a history of alcohol use 

Review

Abstract. Alcohol and cannabis use as a contraindication to organ transplantation is a controversial issue. Until recently, 
patients in Canada with alcohol-associated liver disease were required to demonstrate abstinence for 6 mo to receive a liver 
transplant. There is no equivalent rule that is applied consistently for cannabis use. There is some evidence that alcohol and 
cannabis use disorder pretransplant could be associated with worse outcomes posttransplantation. However, early liver 
transplantation for patients with alcohol-associated liver disease in France and in the United States has led to challenges of 
the 6-mo abstinence rule in Canada in the media. It has also resulted in several legal challenges arguing that the rule violates 
human rights laws regarding discrimination in the provision of medical services and that the rule is also unconstitutional 
(this challenge is still before the court). Recent legalization of cannabis use for adults in Canada has led to questions about 
the appropriateness of limiting transplant access based on cannabis use. The ethics committee of the Canadian Society 
of Transplantation was asked to provide an ethical analysis of cannabis and alcohol abstinence policies. Our conclusions 
were as follows: neither cannabis use nor the 6-mo abstinence rule for alcohol use should be an absolute contraindication 
to transplantation, and transplant could be offered to selected patients, further research should be conducted to ensure 
evidence-based policies; and the transplant community has a duty not to perpetuate stigma associated with alcohol and 
cannabis use disorders.
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disorder.7-9 The rationale behind the 6-mo abstinence 
rule for alcohol and liver transplantation is to identify 
patients at risk of alcohol relapse after transplantation and 
also to allow recovery from alcohol-related liver injury.10 
However, recent American and French studies have shown 
that early liver transplantation (before a 6-mo abstinence 
period) was associated with good outcomes in selected 
patients with acute alcohol-related hepatitis not respond-
ing to medical therapy.11-14 Acute alcohol-related hepatitis 
is a clinical entity which refers to acute decompensation 
of liver function and it is associated with 50%–75% mor-
tality during a 6-mo period.15 In those studies, selected 
patients met the following conditions: (1) nonresponsive 
to medical therapy; (2) first acute decompensation; (3) had 
a supportive environment; (4) no psychiatric condition(s); 
and (5) agreement to adhere to long-term abstinence.11,12 
In recent years, there have been several high-profile cases 
in the Canadian media of patients being denied access to 
transplantation because they did not meet the abstinence 
criteria for alcohol.16-25 A recent American court analysis 
involving liver transplantation also showed that a number 
of constitutional challenges were related to denial of access 
to liver transplantation because of failure to abstain from 
alcohol.26 Recently, a meeting report from a consensus 
conference on liver transplantation for alcohol-associated 
hepatitis concluded that a strict period of abstinence before 
transplantation was not recommended and that liver trans-
plantation should be considered in transplant candidates 
when the following conditions are met: (1) first-time liver 
decompensation in the absence of psychiatric or medical 
comorbidities and (2) a multidisciplinary evaluation with 
psychiatric and addiction specialists.27

In 2018, Trillium Gift of Life Network (Ontario, 
Canada) launched a pilot program involving early listing 
and transplantation of livers for patients with end-stage 
ALD and acute alcohol-related hepatitis. The study offers 
enrollment to patients with ALD who meet strict medical 
and psychosocial criteria and allows transplant before 6 
mo of abstinence, tracking how well their grafts do and 
whether there is a return to alcohol use posttransplant.28 
The University of Alberta liver transplant program has, 
since June 2018, started to consider liver transplantation 
for patients with ALD without 6 mo of abstinence when 
the risk of alcohol drinking posttransplantation is judged 
low (personal communication).

There is recent research to support the contention that 
graft outcome for end-stage ALD without 6 mo of absti-
nence is similar to that for other indications.29 There is 
no conclusive evidence to support the abstinence rule.30,31 
Due to the controversy surrounding the abstinence rule, 
some transplant centers have now removed it as a list-
ing criterion.15,32 This rule is also inconsistently applied 
among transplant centers.33 A recent survey conducted 
in the United States showed that 43% of liver transplant 
programs required a specific period of abstinence from 
alcohol varying between 3 and 6 mo in cases of ALD. For 
patients with acute alcohol-related hepatitis, 71% of liver 
transplant programs would waive the 6-mo abstinence 
requirement.33 However, the timeline for abstinence varied 
across centers, and very few transplant centers used vali-
dated instruments to assess the risk of alcohol relapse after 
transplantation. There is some question about whether a 
single use of alcohol during the abstinence period would 
disqualify a patient for a liver transplantation. Recently, 
the American Association for the Study of Liver Disease 
published their recommendations on ALD, in which they 
reiterate the importance of abstinence and state that 
patients with ALD who are being considered for liver 
transplantation should have “favorable” psychosocial pro-
files (the recommendations do not define “favorable”). A 
fixed period of abstinence before listing is not among the 
recommendations.34

Cannabis Use and Transplantation
Since October 17, 2018, nonmedical and medical use of 

cannabis has been legal in Canada.35 The issue of cannabis 
use and transplantation is particularly topical. Legalization 
could make cannabis more socially acceptable and may 
result in more users, but not all will develop cannabis use 
disorder.36,37 It is currently unclear if cannabis legalization 
is associated with a population-level increase in people 
who use cannabis and cannabis use disorder.36,38,39 Some 
use cannabis to treat medical conditions or perceived 
symptoms of illness, while others use it recreationally. 
However, the distinction between medical and nonmedical 
use is hazy and there is an overlap between medical and 
recreational users of cannabis.40 Currently, adverse effects 
of cannabis in transplant recipients have been reported, 
including interactions with immunosuppressive drugs,41 
infection, neuropsychiatric disorders, and nonadherence. 
Also, it is also well documented that cannabis affects cog-
nitive functions such as memory, attention, and learning 
and could therefore predispose to nonadherence behav-
iors.42 However, some studies show that cannabis use does 
not impact transplant patients’ survival.9,43-45 A recent ret-
rospective study conducted in the United States showed 
that 0.5% of kidney transplant recipients had cannabis use 
disorder in the year pretransplant and 0.3% had canna-
bis use disorder in the year posttransplant. Pretransplant 
cannabis use disorder was not associated with adverse 
graft outcomes, but it was associated with increased rates 
of psychosocial issues such as alcohol use disorder, other 
drug use disorder, noncompliance, or psychiatric disorder. 
For patients with cannabis use disorder in the first year 
posttransplant, there was an increased incidence of graft 
failure and death in the subsequent 2 y posttransplant.46 
Another retrospective study conducted in the United States 
looked at the impact of nonmedical use of cannabis based 

TABLE 1.

DSM-5 criteria for substance use disordera

1. The substance is taken in a larger amount or over a longer period 
than intended.

2. Unsuccessful desire or attempts to control use.
3. A lot of time spent in using, obtaining or recovering the substance.
4. Craving for the substance.
5. Failure to fulfill obligations (home, school, work, etc).
6. Social or interpersonal problems related to substance use.
7. Giving up important activities because of substance use.
8. Hazardous use of the substance.
9. Continuous use despite knowledge of problematic substance use.
10. Tolerance to the substance.
11. Withdrawal symptoms.
aTwo of more criteria during a 12-mo period are necessary for the diagnosis of SUD.
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on patient’s self-report or toxicologic screens. Within their 
cohort of 1225 kidney transplant patients, 4.5% were non-
medical cannabis users. There was no difference between 
nonmedical cannabis users and nonusers in terms of 1-y 
patient and graft survival.45 Stark et al47 documented that 
among the 2067 kidney transplant candidates who under-
went evaluation at their center, 3% had cannabis use dis-
order. Among the patients with cannabis use disorder, 89% 
achieved abstinence to be listed and 21% received a trans-
plant at the end of the study. Patients with cannabis use 
disorder were more likely to have other psychiatric comor-
bidities, familial history of addiction, and other SUD. The 
likelihood of being listed for transplantation was inversely 
associated with the severity of cannabis use disorder. This 
study did not look at the impact of cannabis use disorder 
and graft and patient outcomes.47 A recent study looked at 
the impact of current and former use of cannabis among 
liver transplant patients and found no statistical difference 
in terms of patient 5-y survival between current/former 
cannabis users and nonusers.48

There is no consensus among transplant professionals 
on the correct approach to adopt with transplant candi-
dates who use cannabis.49,50 Some transplant centers have 
a zero tolerance policy and refuse to list a patient with 
any current use of cannabis, and other centers deny access 
to transplantation for patients diagnosed with cannabis 
use disorder.9,33,51,52 Also, in 2014, the International Lung 
and Heart Transplant Society viewed SUD, including can-
nabis use disorder, as an absolute contraindication to lung 
transplantation.53 For heart transplantation, the Canadian 
Cardiovascular Society in their position statement on 
patient eligibility and selection for heart transplantation 
recommended a 6-mo period of abstinence (smoking, 
vaping, or inhaling) for cannabis users before listing for 
heart transplantation.54 In the United States, some states 
(Arizona, California, Delaware, Illinois, Minnesota, New 
Hampshire, and Washington) have a law prohibiting trans-
plant centers from denying access to organ transplantation 
to people who use medical marijuana based solely on their 
marijuana use.51

Purpose of This Article
The objective of this article is to offer ethical guidance 

to Canadian transplant healthcare professionals when they 
are considering listing patients who are using cannabis and/
or alcohol and who are not meeting the 6-mo abstinence 
rule. Access to organ transplantation for patients with 
SUD is controversial and topical. Deciding who should 
have access to a scarce resource such as organs is difficult. 
For instance, at the end of 2018, >4300 patients were wait-
ing for an organ in Canada, and 223 patients died waiting 
for an organ during the same period.2 This document was 
developed under the leadership of the Canadian Society of 
Transplantation and is based on a review of the literature 
on the most recent studies on SUD and organ transplanta-
tion as well as an ethical analysis. We present here the rec-
ommendations and deliberations of an ad hoc committee 
composed of transplant physicians (A.G., D.L., N.S., and 
M.-C.F.), pharmacists (M.L.), addiction specialists (M.-J.L. 
and B.L.F.), psychiatrists (M.-J.L. and B.L.F.), legal schol-
ars (J.C. and V.G.), ethicists (R.G., S.A., and D.Z.B.), and 2 
patients (S.D. and S.H.). The document was also circulated 
among the entire Canadian Society of Transplantation 

membership to gather their comments, which are incor-
porated in the final version. It is beyond the scope of this 
article to look at all substances that may be relevant to 
transplantation outcomes. Cannabis and alcohol have 
been selected because of recent public and media attention 
around alcohol and the legalization of cannabis. These rec-
ommendations will change over time as our understanding 
and knowledge of SUD and organ transplantation evolves. 
The recommendations are provided for the purposes of 
informing healthcare professionals and fostering reflection 
and are not intended to establish a “standard of care” for 
Canadian healthcare professionals.

Ethical and Legal Considerations and Assessment 
of a Transplant Candidate With Suspected Alcohol 
or Cannabis Use

This white paper is meant to offer a general framework 
for evaluating the relevance of the 6-mo abstinence rule for 
alcohol and cannabis use in transplant candidacy. As with 
any transplant candidacy evaluation, the process is com-
plex and includes a multidisciplinary work-up that entails 
medical and psychosocial assessments in which numerous 
factors are evaluated. Important clinical characteristics to 
assess include whether the patient meets the criteria for 
an SUD, the patient’s motivation for change with respect 
to their substance use, the quality of their social support 
system, as well as the presence of any psychiatric comor-
bidity that is likely to impact posttransplant prognosis. For 
patients who meet the criteria for an alcohol or cannabis 
use disorder, SUD treatment should be recommended and 
they should demonstrate clinical response to the treatment 
to reduce the risk that it will negatively impact posttrans-
plant outcomes. Each case should be evaluated on its own 
merits and individual circumstances considered on a case-
by-case basis. This evaluation process is of paramount 
importance in ensuring that transplantation will be benefi-
cial to the patient and will represent an appropriate use of 
a scarce resource.

Respect for Autonomy
As with any other health encounter, transplant profes-

sionals ought to respect the autonomy of each patient to 
live life according to their values, even when some choices 
could be detrimental to the patient’s health.55,56 Every capa-
ble patient should be allowed to determine what is a “good 
life” according to their values, even when certain personal 
choices could conflict with health professionals’ values. It is 
worth noting, however, the challenging relationship between 
SUD and autonomy given the challenge of resisting cravings 
and the experience of withdrawal. Despite this, there are 
many circumstances under which it is reasonable to apply 
certain limits or expectations on patients, regardless of the 
patient’s stated values or preferences and the difficulty of 
managing compulsive behaviors (eg, lifestyle modification 
before bariatric surgery). The transplant candidacy workup 
process routinely requires significant adherence on the part 
of the patient (attending medical appointments, vaccination, 
submitting to medical tests, etc).

Medical Utility
Organ allocation systems are designed to maximize med-

ical utility by maximizing graft and patient survival given 
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the shortage of organs. Utility is served when an organ is 
preferentially allocated to a patient whose expected life 
span will be longest (eg, 1 of the justifications for pediatric 
priority).55 Diseases expected to recur posttransplant may 
limit expected longevity; it might therefore be reasonable 
to not list individuals whose disease is highly likely to recur. 
In the case of ALD, relapse of alcohol use disorder after the 
transplant is associated with recurrent alcohol related cir-
rhosis and cirrhosis associated death.57 Historically, this 
has served as a justification for the alcohol abstinence rule: 
it was assumed that those actively using alcohol would 
both be nonadherent with treatment and continue to con-
sume alcohol posttransplant, which could potentially lead 
to cirrhosis recurrence in the transplanted liver. However, 
as addressed earlier, recent evidence shows the importance 
of the 6-mo abstinence rule may be overemphasized, as 
patients with ALD who have not met the 6-mo abstinence 
rule may still have good patient and graft survival when 
they are carefully selected, have appropriate social sup-
port, have insight into the cause of their liver disease, and 
are connected to addiction specialists.15

For cannabis, the evidence is even more scant. There is lit-
tle evidence that medical or nonmedical use has significant 
negative effects on most recipients, though there is some evi-
dence that those suffering from cannabis use disorder may 
have more negative health outcomes.31,43 While assessment 
of future prognosis is an important part of maximizing util-
ity, this assessment must be made on solid evidence; oth-
erwise, policies may unfairly eliminate potential recipients. 
In the case of alcohol or cannabis use disorder, the lack of 
strong evidence emphasizes the importance of a multidisci-
plinary (including addiction specialists such as psychiatrists, 
social workers, psychologists, and community healthcare 
providers such as family physicians) and thorough assess-
ment of the transplant candidate, with the potential involve-
ment of an addiction specialist. For instance, a recent study 
showed that a multidisciplinary approach with the inclu-
sion of addiction specialists for patients with ALD reduced 
the rate of alcohol relapse after liver transplantation from 
33% in their historic group to 8.7%.58 This rate of alcohol 
relapse is also lower than the rate of 14% alcohol relapse 
in patients with alcohol-related hepatitis as determined in a 
recent systematic review and meta-analysis.59

Justice
Justice is an important principle in organ allocation. 

There are 3 common conceptions of justice. The first one 
refers to treating similar cases similarly and making distinc-
tions between cases only when there are morally relevant 
differences.55,60 Some have argued that SUD is a morally 
relevant criterion upon which to deny transplant, because 
it assumes that the patient had some culpability in their 
disease and that others suffering from end-organ failure 
do not.61-64 There are many diseases for which individual 
behaviors contribute to or cause a disease (eg, poor dietary 
habits in relation to diabetes or hypertension); however, 
the healthcare system does not deny patients healthcare 
based on perceived individual contribution to their disease. 
Additionally, alcohol and cannabis use disorder are com-
plex illnesses that are multifactorial and may stem from 
genetic, psychological, and social structural factors.65 
Placing blame on a patient for making a “bad” choice is 
overly simplistic. Moreover, it has long been held that it is 

unfair and unethical to consider social worth in organ allo-
cation policy.55 A system that discriminates against those 
with SUD may be doing just that.

A second conception of justice involves offering equal-
ity of opportunities. This concept could entail taking into 
account how social determinants of health, which include 
poverty, housing, education, gender, and racism are asso-
ciated with the risk of developing an SUD and sequelae 
like ALD.66 Transplant professionals should be aware of 
these associations and avoid decisions that may exacerbate 
health inequities. For instance, Alhamad et al46 have shown 
that there were more Black people among cannabis users. 
Refusing to assess all cannabis users for a kidney transplanta-
tion could exacerbate structural inequities for Black patients 
in their access to kidney transplantation.67,68 Currently, only 
a very small proportion of patients with ALD are referred 
for liver transplantation.30 Also, past history of SUD could 
delay listing for organ transplantation and could nega-
tively impact patients’ health. Eliminating health-related 
inequalities also includes having a consistent policy among 
transplant programs to offer the same opportunities to all 
Canadian patients with SUD. To avoid regional inequalities, 
all Canadian liver transplant programs should use the same 
policies regarding SUD for listing patients.

A third and final conception of justice entails not fur-
ther disadvantaging the most disadvantaged. If transplant 
professionals give lower priority to patients with past or 
current alcohol or cannabis use disorder, this could further 
disadvantage already disadvantaged patients.55 All poten-
tial transplant candidates should be assessed to determine 
their suitability for transplant, even if they are known to 
have cannabis or alcohol use disorder, to identify barriers 
that could be overcome through, for example, successful 
addictions counseling and access to rehabilitation pro-
grams. This view of justice suggests that transplant policy 
should not discriminate already disadvantaged popula-
tions, such as patients with alcohol or cannabis use disor-
der, who are likely to experience various intersecting axes 
of inequality.

Stigma
Stigma occurs when 1 societal group judges a charac-

teristic of a less powerful individual or group as undesir-
able and is associated with shame and discrimination.69,70 
Stigma could prevent a person from seeking medical care 
or help and could therefore worsen health inequities faced 
by stigmatized groups. Stigma could negatively impact 
the clinical care received by stigmatized patients. There is 
also a high level of stigma among healthcare profession-
als toward patients with SUD.71 Transplant professionals 
should be aware of the stigma associated with alcohol and 
cannabis use disorder, and they have a duty to not per-
petuate the stigma through the enactment of unjust list-
ing policies. Education on stigma and its associated effects, 
acknowledging unconscious biases, and requent contact 
and collaboration with stigmatized populations could 
be ways to help healthcare professionals to not entrench 
stigma in the delivery of transplant services.72,73

Stewardship
Transplant healthcare professionals are stewards of 

an absolutely scarce and precious resource. They are 
expected to make their patient’s needs the first priority, 

Copyright © 2021 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



© 2021 The Author(s). Published by Wolters Kluwer Health, Inc.  1961Greenberg et al

but are also expected to consider the needs of the com-
munity and the healthcare system. They have to ensure 
that for transplant candidates the benefits of transplanta-
tion outweighs the risks, and that justification for pre-
venting access to the list is based on the best available 
medical evidence.

Beneficence/Nonmaleficence and Transplant 
Professionals

Transplant professionals have a fiduciary duty to their 
patients—patients are reliant on their transplant profes-
sionals and may be vulnerable.74 These professionals have 
a moral obligation to act in their patients’ best interests.

Transplant professionals have a duty to not cause harm 
to their patients. One of the rationales of the 6-mo absti-
nence rule is that patients with ALD could spontaneously 
recover from their liver disease and the liver transplanta-
tion would no longer be indicated. Knowing that 1-y mor-
tality for liver transplantation is 10%,75 performing liver 
transplantation on a patient who could potentially have 
recovered could cause harm to the patient.

Transplant professionals have a duty to thoroughly 
assess all transplant candidates, including patients who 
use cannabis and alcohol and those with SUD. For those 
with SUD, some have proposed the inclusion of addiction 
specialists as part of a thorough assessment process.15,29,58 
This assessment should be made with the goal of assessing 
the severity of the SUD and of identifying opportunities to 
support the patient to increase the likelihood of favorable 
posttransplant outcomes.

Transplant teams have a responsibility to enable their 
patients to be waitlisted and to refer them to the resources 
necessary to support personal recovery from their cannabis 
or alcohol use disorder. Patients should receive assistance 
to access services that can improve posttransplant adher-
ence (including addictions treatment and counseling).76,77 
Also, given the potential risk of relapse after the transplan-
tation, it is important that patients have access to addic-
tion services to reduce this risk. However, not all Canadian 
transplant programs currently have the resources and 
expertise to support and assess patients with cannabis and 
alcohol use disorder. In the United States, a recent survey 
showed that only 37.4% of transplant centers offered 
chemical dependency services (including 38% of all liver 
transplant programs).78 It will be important to continue to 
advocate to rectify this critical gap in service delivery and 
to provide more resources to support these patients.

Transplant professionals are also autonomous moral 
agents who make choices and act on the basis of their 
medical knowledge and expertise.79-81 Their ethical duties 
require them to exercise their autonomy to offer patients 
options that will be beneficial and not harmful. This 
explains why in certain circumstances healthcare profes-
sionals could refuse to perform interventions requested by 
patients, such as giving antibiotics for a viral infection. In 
the case of transplantation and SUD, transplant profes-
sionals have to balance the risks and benefits of transplan-
tation, and when the risks of transplantation outweigh 
the benefits or when there is an absolute contraindication, 
the transplant professional can decide to not list a patient. 
SUD is a factor to take into account when deciding trans-
plant eligibility. That being said, the decision-making pro-
cess should be transparent, and transplant professionals 

have a duty to refer a patient who requests a second opin-
ion to another transplant program.

Given the paucity of data on the outcomes and the 
best intervention for transplant candidates with cannabis 
and alcohol use disorder, transplant professionals have a 
duty to conduct research and collect data to better inform 
future practices.

Transparency
Rules for being listed for an organ transplant should 

be made transparent by organ donation organizations 
and transplant programs to allow patients to adhere to 
them and to be accountable to the public. The defini-
tion of SUD, the methods for determining substance use 
(such as random drug testing) and the consequences of 
cannabis or alcohol use while on the waiting list should 
be clearly explained to patients in advance. Finally, trans-
plant programs and organ donation organizations should 
be transparent about the rationale behind policies regard-
ing whether or not patients with alcohol and cannabis use 
should be waitlisted.

Informed Consent
Patients should understand the process of transplant 

assessment and listing to maximize informed consent. The 
requirement for informed consent is rooted in the prin-
ciples of autonomy and bodily integrity.82,83 To ensure 
consent is informed, patients should be advised if random 
drug testing is used, the rationale for this type of surveil-
lance, and should be made aware of the consequences of 
substance use while on the waitlist. This includes the risks 
and benefits of being transplanted and the risks associated 
with relapse of substance use after transplantation.

Public Trust and Perspectives
The organ donation system depends largely on public 

trust. Mistrust in the system or the perception that the organ 
donation and transplantation system is unfair could nega-
tively impact the public’s willingness to donate organs.84 
Past studies have shown a negative public attitude toward 
allocating organs to ALD patients or patients with SUD.85-

87 However, a recent survey conducted in the United States 
showed that 81.5% of participants were neutral to the 
idea of a transplant program performing liver transplanta-
tion for patients with alcohol use disorder.88 While public 
opinion ought not to be the sole measure of ethical behav-
ior in the transplant community, it is important to take 
into account this perspective and to be transparent about 
the rationales behind any policies, as our publicly funded 
healthcare system is ultimately accountable to the public. 
Taking into account, public perspectives could also inform 
how to frame the message and the education around 
new policies. The media coverage of high profile cases of 
patients denied access to transplantation because of past 
SUD could also undermine public trust in organ donation 
if current policies appear discriminatory. Donor rates may 
suffer if potential donors feel that their “gift” will not be 
allocated in the best possible way such as transplantation 
for alcohol-related liver disease without the 6-mo absti-
nence rule. Further studies are needed to better assess pub-
lic perspectives on allocating organs to patients suffering 
from SUD. It might be possible to mitigate negative public 
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perceptions by presenting the rationale behind the policy 
and clear data on the outcomes of organ transplantation 
in patients with SUD.

Suggestions
Following this ethical analysis and review of cur-

rent literature, our working committee has formulated 
the following suggestions. These suggestions will likely 
change over time as our understanding and knowledge 
of SUD and organ transplantation evolves. They are 
offered for the purposes of informing healthcare profes-
sionals and fostering reflection and are not intended to 
establish a “standard of care” for Canadian healthcare 
professionals.

1. Past history of alcohol and cannabis use and disorder 
should not be an absolute contraindication to listing for 
transplantation and a fixed period of abstinence is not 
required. This recommendation is based on the principles 
of justice and nondiscrimination, as well as current empir-
ical evidence. This recommendation is in agreement with 
other statements.27,34

2. Transplant professionals should adopt a compassionate 
attitude and acknowledge the stigma and discrimination 
associated with alcohol and cannabis use disorder and 
how stigma intensifies health-related inequities. Transplant 
professionals have a duty to not perpetuate stigma and to 
decrease health inequities.

3. Transplant professionals should always act competently, 
with goodwill, and in their patients’ best interest. They 
should always balance risks and benefits related to listing 
a patient. The decision-making process to list a patient 
with SUD should be transparent and based on clinical 
information, the best evidence, and a consideration of the 
relevant ethical principles When the decision is made to 
not list a patient for a transplant because transplant pro-
fessionals consider that the risks outweigh the benefits, 
they have a duty to offer to refer the patient for a second 
opinion to another transplant program.

4. All transplant candidates should be screened for alcohol 
and cannabis use during medical history, and candidates 
should be informed that this screening is part of the evalu-
ation process. When there is evidence suggesting alcohol 
or cannabis use disorder, the transplant candidate should 
be referred to addiction specialists to be adequately 
assessed and supported.

5. Criteria required to list a patient with an SUD, such as a 
supportive social environment and the patient’s agreement 
to be abstinent, should be made transparent to patients, 
transplant professionals and the public. These conditions 
should be informed by the current evidence-based medical 
literature.

6. Transplant programs should have the necessary resources 
to assess and adequately support patients with SUD before 
and after transplantation.

7. Transplant professionals should pursue research and col-
lect data relevant to SUD and organ transplantation to 
better inform future evidence-based policies.

8. Multidisciplinary approaches and interventions should 
be developed to better support transplant candidates and 
transplant patients with SUD.

9. To ensure fair access for Canadian patients who have 
alcohol and cannabis use disorder, a consistent approach 
across Canadian transplant programs should be adopted 
to not create inequities among patients in different geo-
graphic locations.

 10.  Transplant professionals should educate the public about 
alcohol and cannabis use disorder and organ allocation.

REFERENCES

 1. Parker R, Armstrong MJ, Corbett C, et al. Alcohol and sub-
stance abuse in solid-organ transplant recipients. Transplantation. 
2013;96:1015–1024.

 2. Canadian Institute for Health Information. Organ Replacement in 
Canada: CORR Annual Statistics 2020. 2020. Available at https://
www.cihi.ca/en/organ-replacement-in-canada-corr-annual-statis-
tics-2020. Accessed January 25, 2021.

 3. Kling CE, Perkins JD, Carithers RL, et al. Recent trends in liver trans-
plantation for alcoholic liver disease in the United States. World J 
Hepatol. 2017;9:1315–1321.

 4. Webzell I, Ball D, Bell J, et al. Substance use by liver trans-
plant candidates: an anonymous urinalysis study. Liver Transpl. 
2011;17:1200–1204.

 5. American Psychiatric Association. Substance-related and Addictive 
Disorders. Desk Reference to the Diagnostic Criteria from DSM-5. 
American Psychiatric Association; 2013:227–284.

 6. American Psychiatric Association. DSM library. Substance related 
and addictive disorders. 2013. Available at https://dsm.psy-
chiatryonline.org/doi/full/10.1176/appi.books.9780890425596.
dsm16#CHDCCGHF. Accessed August 30, 2018.

 7. Lucey MR, Brown KA, Everson GT, et al. Minimal criteria for placement 
of adults on the liver transplant waiting list: a report of a national con-
ference organized by the American Society of Transplant Physicians 
and the American Association for the Study of Liver Diseases. Liver 
Transpl Surg. 1997;3:628–637.

 8. Chandok N, Aljawad M, White A, et al. Liver transplantation for alco-
holic liver disease among Canadian transplant centres: a national 
study. Can J Gastroenterol. 2013;27:643–646.

 9. Levi ME, Montague BT, Thurstone C, et al. Marijuana use in transplan-
tation: a call for clarity. Clin Transplant. 2018;33:e13456.

 10. Sirpal S, Yoshida EM, Chandok N. Revisiting the “6 month” liver trans-
plant rule for alcohol-associated liver disease: it is time for a change but 
not without a sound policy first. Canadian Liver J. 2018;1:153–155.

 11. Mathurin P, Moreno C, Samuel D, et al. Early liver transplantation for 
severe alcoholic hepatitis. N Engl J Med. 2011;365:1790–1800.

 12. Lee BP, Chen PH, Haugen C, et al. Three-year results of a pilot pro-
gram in early liver transplantation for severe alcoholic hepatitis. Ann 
Surg. 2017;265:20–29.

 13. Lee BP, Mehta N, Platt L, et al. Outcomes of early liver transplan-
tation for patients with severe alcoholic hepatitis. Gastroenterology. 
2018;155:422–430.e1.

 14. Im GY, Kim-Schluger L, Shenoy A, et al. Early liver transplantation for 
severe alcoholic hepatitis in the United States–A single-center experi-
ence. Am J Transplant. 2016;16:841–849.

 15. Addolorato G, Bataller R, Burra P, et al. Liver transplantation for alco-
holic liver disease. Transplantation. 2016;100:981–987.

 16. Meloney N. Delilah Saunders “grateful and outraged” by struggle 
to get liver transplant. Available at http://www.cbc.ca/news/indig-
enous/delilah-saunders-liver-transplant-wait-list-alcohol-1.4456672. 
Accessed December 20, 2017.

 17. Beattie S. Liver transplant rules violate my rights, dying man says. 
The Star. 2017. Available at https://www.thestar.com/news/
gta/2017/09/27/liver-transplant-rules-violate-my-rights-dying-man-
says.html. Accessed September 27, 2017.

 18. Meloney N. Woman in critical condition from liver failure can’t get 
transplant due to protocols. Available at http://www.cbc.ca/news/
indigenous/delilah-saunders-liver-transplant-rules-alcohol-use-disor-
der-1.4446961. Accessed December 14, 2017.

 19. Amnesty International. Is there a human right to organ transplants?. 
Available at https://www.amnesty.ca/blog/there-human-right-organ-
transplants. Accessed December 19, 2017.

 20. Amnesty International Canada. Ontario must deem delilah 
Saunders eligible for liver transplant, ensure transplant policies 
adhere to international human rights law. Available at https://
www.amnesty.ca/news/ontario-must-deem-delilah-saunders-
el igible-l iver-transplant-ensure-transplant-pol icies-adhere. 
Accessed December 15, 2017.

 21. Vaughan A. Indigenous rights advocate’s liver transplant rejected over 
alcohol. Toronto Sun. 2017. Available at https://torontosun.com/
news/national/indigenous-rights-advocate-liver-transplant-rejected-
over-alcohol-family-weighs-legal-options/wcm/537cc6c5-a8a2-
4bc5-9194-5e791a89852b. Accessed December 14, 2017.

 22. Desjardins L. Denial of liver transplant called discriminatory. Available 
at http://www.rcinet.ca/en/2017/12/18/delilah-saunders-indigenous-
activist-liver-failure-amnesty/. Accessed December 18, 2017.

Copyright © 2021 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.

https://www.cihi.ca/en/organ-replacement-in-canada-corr-annual-statistics-2020
https://www.cihi.ca/en/organ-replacement-in-canada-corr-annual-statistics-2020
https://www.cihi.ca/en/organ-replacement-in-canada-corr-annual-statistics-2020
https://dsm.psychiatryonline.org/doi/full/10.1176/appi.books.9780890425596.dsm16#CHDCCGHF
https://dsm.psychiatryonline.org/doi/full/10.1176/appi.books.9780890425596.dsm16#CHDCCGHF
https://dsm.psychiatryonline.org/doi/full/10.1176/appi.books.9780890425596.dsm16#CHDCCGHF
http://www.cbc.ca/news/indigenous/delilah-saunders-liver-transplant-wait-list-alcohol-1.4456672
http://www.cbc.ca/news/indigenous/delilah-saunders-liver-transplant-wait-list-alcohol-1.4456672
https://www.thestar.com/news/gta/2017/09/27/liver-transplant-rules-violate-my-rights-dying-man-says.html
https://www.thestar.com/news/gta/2017/09/27/liver-transplant-rules-violate-my-rights-dying-man-says.html
https://www.thestar.com/news/gta/2017/09/27/liver-transplant-rules-violate-my-rights-dying-man-says.html
http://www.cbc.ca/news/indigenous/delilah-saunders-liver-transplant-rules-alcohol-use-disorder-1.4446961
http://www.cbc.ca/news/indigenous/delilah-saunders-liver-transplant-rules-alcohol-use-disorder-1.4446961
http://www.cbc.ca/news/indigenous/delilah-saunders-liver-transplant-rules-alcohol-use-disorder-1.4446961
https://www.amnesty.ca/blog/there-human-right-organ-transplants
https://www.amnesty.ca/blog/there-human-right-organ-transplants
https://www.amnesty.ca/news/ontario-must-deem-delilah-saunders-eligible-liver-transplant-ensure-transplant-policies-adhere
https://www.amnesty.ca/news/ontario-must-deem-delilah-saunders-eligible-liver-transplant-ensure-transplant-policies-adhere
https://www.amnesty.ca/news/ontario-must-deem-delilah-saunders-eligible-liver-transplant-ensure-transplant-policies-adhere
https://torontosun.com/news/national/indigenous-rights-advocate-liver-transplant-rejected-over-alcohol-family-weighs-legal-options/wcm/537cc6c5-a8a2-4bc5-9194-5e791a89852b
https://torontosun.com/news/national/indigenous-rights-advocate-liver-transplant-rejected-over-alcohol-family-weighs-legal-options/wcm/537cc6c5-a8a2-4bc5-9194-5e791a89852b
https://torontosun.com/news/national/indigenous-rights-advocate-liver-transplant-rejected-over-alcohol-family-weighs-legal-options/wcm/537cc6c5-a8a2-4bc5-9194-5e791a89852b
https://torontosun.com/news/national/indigenous-rights-advocate-liver-transplant-rejected-over-alcohol-family-weighs-legal-options/wcm/537cc6c5-a8a2-4bc5-9194-5e791a89852b
http://www.rcinet.ca/en/2017/12/18/delilah-saunders-indigenous-activist-liver-failure-amnesty/
http://www.rcinet.ca/en/2017/12/18/delilah-saunders-indigenous-activist-liver-failure-amnesty/


© 2021 The Author(s). Published by Wolters Kluwer Health, Inc.  1963Greenberg et al

 23. Blackwell T. Recovering alcoholic to launch court fight against rule 
barring him from life-saving liver transplant. National Post. 2017. 
Available at https://nationalpost.com/health/recovering-alcoholic-
to-launch-court-fight-against-rule-barring-him-from-life-saving-liver-
transplant. Accessed September 15, 2017.

 24. Levinson-King R. Canada challenge to six-month sobriety rule for 
liver transplants. Available at https://www.bbc.com/news/world-us-
canada-41407983. Accessed September 27, 2017.

 25. Tutton M. Inuk advocate for women rejected for liver transplant 
due to alcoholism: friends. Available at https://toronto.citynews.
ca/2017/12/14/inuk-advocate-for-women-rejected-for-l iver-
transplant-due-to-alcoholism-friends/. Accessed December 15,  
2017.

 26. Tapper EB, Wexler R, Goldman E, et al. Constitutional challenges to 
liver transplant policy. Transplantation. 2019;103:e378–e381.

 27. Asrani SK, Trotter J, Lake J, et al. Meeting report: the Dallas Consensus 
Conference on Liver Transplantation for Alcohol Associated Hepatitis. 
Liver Transpl. 2020;26:127–140.

 28. Trillium Gift of Life Network. Ontario’s adult referral and listing crite-
ria for liver transplantation. Available at https://www.giftoflife.on.ca/
resources/pdf/Adult_Liver_TxRefList_Criteria_4.1_English_Final.pdf. 
Accessed November 2020.

 29. Kollmann D, Rasoul-Rockenschaub S, Steiner I, et al. Good outcome 
after liver transplantation for ALD without a 6 months abstinence rule 
prior to transplantation including post-transplant CDT monitoring 
for alcohol relapse assessment - a retrospective study. Transpl Int. 
2016;29:559–567.

 30. Marroni CA, Fleck AM Jr, Fernandes SA, et al. Liver transplantation 
and alcoholic liver disease: history, controversies, and considerations. 
World J Gastroenterol. 2018;24:2785–2805.

 31. Kotwani P, Saxena V, Dodge JL, et al. History of marijuana use does 
not affect outcomes on the liver transplant waitlist. Transplantation. 
2018;102:794–802.

 32. Singal AK, Bataller R, Ahn J, et al. ACG clinical guideline: alcoholic 
liver disease. Am J Gastroenterol. 2018;113:175–194.

 33. Zhu J, Chen PY, Frankel M, et al. Contemporary policies regarding 
alcohol and marijuana use among liver transplant programs in the 
United States. Transplantation. 2018;102:433–439.

 34. Lucey MR, Im GY, Mellinger JL, et al. Introducing the 2019 American 
Association for the Study of Liver Diseases Guidance on alcohol-
associated liver disease. Liver Transpl. 2020;26:14–16.

 35. Government of Canada. Justice laws website. Cannabis act 
(S.C. 2018, c.16). Available at https://laws-lois.justice.gc.ca/eng/
acts/C-24.5/. Accessed January 21, 2021.

 36. Hall W, Lynskey M. Why it is probably too soon to assess the public 
health effects of legalisation of recreational cannabis use in the USA. 
Lancet Psychiatry. 2016;3:900–906.

 37. Wen H, Hockenberry JM, Cummings JR. The effect of medical mari-
juana laws on adolescent and adult use of marijuana, alcohol, and 
other substances. J Health Econ. 2015;42:64–80.

 38. Budney AJ, Borodovsky JT. The potential impact of cannabis legali-
zation on the development of cannabis use disorders. Prev Med. 
2017;104:31–36.

 39. Destrée L, Amiet D, Carter A, et al. Exploring the association of legali-
sation status of cannabis with problematic cannabis use and impulsiv-
ity in the USA. Drugs Context. 2018;7:212541.

 40. Roy-Byrne P, Maynard C, Bumgardner K, et al. Are medical marijuana 
users different from recreational users? The view from primary care. 
Am J Addict. 2015;24:599–606.

 41. Leino AD, Emoto C, Fukuda T, et al. Evidence of a clinically signifi-
cant drug-drug interaction between cannabidiol and tacrolimus. Am J 
Transplant. 2019;19:2944–2948.

 42. Coffman KL. The debate about marijuana usage in transplant candi-
dates: recent medical evidence on marijuana health effects. Curr Opin 
Organ Transplant. 2008;13:189–195.

 43. Rai HS, Winder GS. Marijuana use and organ transplantation: a 
review and implications for clinical practice. Curr Psychiatry Rep. 
2017;19:91.

 44. Goyal H, Rahman MR, Perisetti A, et al. Cannabis in liver disor-
ders: a friend or a foe? Eur J Gastroenterol Hepatol. 2018;30: 
1283–1290.

 45. Greenan G, Ahmad SB, Anders MG, et al. Recreational marijuana use 
is not associated with worse outcomes after renal transplantation. 
Clin Transplant. 2016;30:1340–1346.

 46. Alhamad T, Koraishy FM, Lam NN, et al. Cannabis dependence or 
abuse in kidney transplantation: implications for posttransplant out-
comes. Transplantation. 2019;103:2373–2382.

 47. Stark AL, Hickson LJ, Larrabee BR, et al. Cannabis abuse and 
dependence in kidney transplant candidates. J Psychosom Res. 
2019;121:68–73.

 48. Serrano Rodriguez P, Strassle PD, Barritt AS IV, et al. Marijuana 
consumption in liver transplant recipients. Liver Transpl. 2019;25: 
734–740.

 49. Ryan JE, Noeder M, Burke C, et al. Denying renal transplantation to 
an adolescent medical cannabis user: an ethical case study. Pediatr 
Transplant. 2019;23:e13467.

 50. Levi ME, Montague BT, Thurstone C, et al; Executive Committee 
of the Infectious Diseases Community of Practice of the American 
Society of Transplantation. Marijuana use in transplantation: a call for 
clarity. Clin Transplant. 2019;33:e13456.

 51. Pondrom S. Transplantation and marijuana use. Am J Transplant. 
2016;16:1–2.

 52. Neyer J, Uberoi A, Hamilton M, et al. Marijuana and listing for 
heart transplant: a survey of transplant providers. Circ Heart Fail. 
2016;9:e002851.

 53. Weill D, Benden C, Corris PA, et al. A consensus document for the 
selection of lung transplant candidates: 2014–an update from the 
pulmonary transplantation council of the international society for heart 
and lung transplantation. J Heart Lung Transplant. 2015;34:1–15.

 54. Chih S, McDonald M, Dipchand A, et al. Canadian cardiovascular 
Society/Canadian Cardiac Transplant Network position statement on 
heart transplantation: patient eligibility, selection, and post-transplan-
tation care. Can J Cardiol. 2020;36:335–356.

 55. Veatch RM, Ross LF. Transplantation Ethics. Georgetown University 
Press; 2015.

 56. Malette v. Shulman. Dom Law Rep. 1990;67:321–339.
 57. Ursic-Bedoya J, Dumortier J, Altwegg R, et al. Alcohol consumption 

the day of liver transplantation for alcohol-associated liver disease 
does not affect long-term survival: a case-control study. Liver Transpl. 
2020;27:34–42.

 58. Attilia ML, Lattanzi B, Ledda R, et al. The multidisciplinary support in 
preventing alcohol relapse after liver transplantation: a single-center 
experience. Clin Transplant. 2018;32:e13243.

 59. Marot A, Dubois M, Trépo E, et al. Liver transplantation for alco-
holic hepatitis: a systematic review with meta-analysis. PLoS One. 
2018;13:e0190823.

 60. Beauchamp TL, Childress JF. Principles of Biomedical Ethics. 5th ed. 
Oxford University Press; 2001.

 61. Glannon W. Responsibility, alcoholism, and liver transplantation. J 
Med Philos. 1998;23:31–49.

 62. Glannon W. Responsibility and priority in liver transplantation. Camb Q 
Healthc Ethics. 2009;18:23–35.

 63. Moss AH, Siegler M. Should alcoholics compete equally for liver 
transplantation? JAMA. 1991;265:1295–1298.

 64. Notini L, Vasileva D, Orchanian-Cheff A, et al. Ethical issues associ-
ated with solid organ transplantation and substance use: a scoping 
review. Monash Bioeth Rev. 2019;37:111–135.

 65. Copeland J, Swift W, Rees V. Clinical profile of participants in a brief 
intervention program for cannabis use disorder. J Subst Abuse Treat. 
2001;20:45–52.

 66. Galea S, Vlahov D. Social determinants and the health of drug users: 
socioeconomic status, homelessness, and incarceration. Public 
Health Rep. 2002;117(Suppl 1):S135–S145.

 67. Harding K, Mersha TB, Pham PT, et al. Health disparities in kidney trans-
plantation for African Americans. Am J Nephrol. 2017;46:165–175.

 68. Ng YH, Pankratz VS, Leyva Y, et al. Does racial disparity in kidney 
transplant waitlisting persist after accounting for social determinants 
of health? Transplantation. 2020;104:1445–1455.

 69. Buchman DZ, Leece P, Orkin A. The epidemic as stigma: the bioethics 
of opiods. J Law Med Ethics. 2017;45:607–620.

 70. Courtwright AM. Justice, stigma, and the new epidemiology of health 
disparities. Bioethics. 2009;23:90–96.

 71. van Boekel LC, Brouwers EP, van Weeghel J, et al. Stigma among 
health professionals towards patients with substance use disorders 
and its consequences for healthcare delivery: systematic review. Drug 
Alcohol Depend. 2013;131:23–35.

 72. Nyblade L, Stockton MA, Giger K, et al. Stigma in health facilities: why 
it matters and how we can change it. BMC Med. 2019;17:25.

 73. Knaak S, Mantler E, Szeto A. Mental illness-related stigma in health-
care: barriers to access and care and evidence-based solutions. 
Healthc Manage Forum. 2017;30:111–116.

 74. Supreme Court of Canada. Norberg v. Wynrib. Available at https://
scc-csc.lexum.com/scc-csc/scc-csc/en/item/893/index.do. 
Accessed January 25, 2021.

Copyright © 2021 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.

https://nationalpost.com/health/recovering-alcoholic-to-launch-court-fight-against-rule-barring-him-from-life-saving-liver-transplant
https://nationalpost.com/health/recovering-alcoholic-to-launch-court-fight-against-rule-barring-him-from-life-saving-liver-transplant
https://nationalpost.com/health/recovering-alcoholic-to-launch-court-fight-against-rule-barring-him-from-life-saving-liver-transplant
https://www.bbc.com/news/world-us-canada-41407983
https://www.bbc.com/news/world-us-canada-41407983
https://toronto.citynews.ca/2017/12/14/inuk-advocate-for-women-rejected-for-liver-transplant-due-to-alcoholism-friends/
https://toronto.citynews.ca/2017/12/14/inuk-advocate-for-women-rejected-for-liver-transplant-due-to-alcoholism-friends/
https://toronto.citynews.ca/2017/12/14/inuk-advocate-for-women-rejected-for-liver-transplant-due-to-alcoholism-friends/
https://www.giftoflife.on.ca/resources/pdf/Adult_Liver_TxRefList_Criteria_4.1_English_Final.pdf
https://www.giftoflife.on.ca/resources/pdf/Adult_Liver_TxRefList_Criteria_4.1_English_Final.pdf
https://laws-lois.justice.gc.ca/eng/acts/C-24.5/
https://laws-lois.justice.gc.ca/eng/acts/C-24.5/
https://scc-csc.lexum.com/scc-csc/scc-csc/en/item/893/index.do
https://scc-csc.lexum.com/scc-csc/scc-csc/en/item/893/index.do


1964 Transplantation  ■  September 2021  ■ Volume 105  ■  Number 9 www.transplantjournal.com

 75. Baganate F, Beal EW, Tumin D, et al. Early mortality after liver 
transplantation: defining the course and the cause. Surgery. 
2018;164:694–704.

 76. Dom G. Confidentiality and the role of the addiction specialist team 
in liver transplantation procedures. Commentary on Donnadieu-
Rigole et  al., 2017, Follow-up of alcohol consumption after liver 
transplantation: interest of an addiction team? Alcohol Clin Exp Res. 
2017;41:504–506.

 77. Kimura H, Onishi Y, Kishi S, et al. Successful post-transplant psy-
chiatric interventions during long-term follow-up of patients receiv-
ing liver transplants for alcoholic liver disease. Am J Case Rep. 
2017;18:1215–1219.

 78. Niazi SK, Spaulding A, Vargas E, et al. Mental health and chemical 
dependency services at US transplant centers. Am J Transplant. 
2020;20:1152–1161.

 79. Wancata LM, Hinshaw DB. Rethinking autonomy: decision making 
between patient and surgeon in advanced illnesses. Ann Transl Med. 
2016;4:77.

 80. Pellegrino ED. Patient autonomy and the physician’s ethics. Ann R 
Coll Physicians Surg Can. 1994;27:171–173.

 81. Pellegrino ED. Patient and physician autonomy: conflicting rights and 
obligations in the physician-patient relationship. J Contemp Health 
Law Policy. 1994;10:47–68.

 82. Hopp V. Lepp. Dom Law Rep. 1980;112:67–83.
 83. Reibl V. Hughes. Dom Law Rep. 1980;114:1–35.
 84. Matesanz R, Miranda B. Organ donation–the role of the media 

and of public opinion. Nephrol Dial Transplant. 1996;11: 
2127–2128.

 85. Ubel PA, Baron J, Asch DA. Social responsibility, personal responsi-
bility, and prognosis in public judgments about transplant allocation. 
Bioethics. 1999;13:57–68.

 86. Ubel PA, Jepson C, Baron J, et al. Allocation of transplantable organs: 
do people want to punish patients for causing their illness? Liver 
Transpl. 2001;7:600–607.

 87. Howard K, Jan S, Rose JM, et al. Community preferences for the 
allocation of donor organs for transplantation: a discrete choice study. 
Transplantation. 2015;99:560–567.

 88. Stroh G, Rosell T, Dong F, et al. Early liver transplantation for patients 
with acute alcoholic hepatitis: public views and the effects on organ 
donation. Am J Transplant. 2015;15:1598–1604.

Copyright © 2021 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.


