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Opinion Piece

Key Points

1.	 Pretransplant nonadherence is recognized as a rela-
tive or absolute contraindication to transplantation as 
it is associated with posttransplant nonadherence, 
which can lead to graft loss, and patient morbidity 
and mortality.

2.	 A psychosocial assessment may help assess trans-
plant candidates with nonadherence and identify 
interventions to help them.

3.	 In the fields of liver and kidney transplantation, there 
is a lack of standardized guidelines on whom to per-
form this assessment on and a lack of objective meth-
ods to define, quantify, and measure the risk of 
nonadherence.

4.	 Some of the current practices are at risk of implicit 
bias in healthcare, and this might be contributing to 
disparities in access to transplantation.

5.	 Standardized and validated measures followed by 
pragmatic interventions and support for transplant 
candidates with a history of nonadherence are needed.

6.	 Patient engagement should be sought to ensure trans-
parency in allocation practices and promote mutual 
accountability.

Introduction

The transparency and validity of assessing the candidacy of a 
patient for a solid organ transplant have recently been called 
into question by the media.1 Transplant centers perform a 
lengthy medical, surgical, and psychosocial evaluation on 
candidates with organ failure. This process ensures that there 
are no contraindications to surgery and to the use of long-term 
immunosuppressive medications. In addition, it helps ascer-
tain if transplant candidates are likely to benefit from the 
transplant surgery over long term.

Pretransplant nonadherence to prescribed therapy, medi-
cations, investigations, and clinical visits, is recognized as a 
relative or an absolute contraindication by transplant pro-
grams. For example, the Canadian Society of Transplantation 
states,

given the use of immunosuppressive agents with a narrow 
therapeutic window, the impact of nonadherence to therapy on 
the risk of acute rejection and premature graft loss, and the 
scarcity of donor organs, nonadherence is a contraindication to 
kidney transplantation.2

This echoes the recommendations of some of the other 
major transplantation societies as summarized in Table 1.2-8 
Most recommend delaying transplant surgery until patients 
have demonstrated adherence to therapy for 6 months.

Why Is a Nonadherence Assessment 
Needed?

There is a chronic shortage of donors and demand for organs 
is far greater than the supply. In Canada, more than 4,000 
people are waiting for an organ transplant and more than 
200 die annually waiting for one.9 Also, transplanted organs 
are considered a gift to society from donors and their fami-
lies, and allocation decisions are made on policies that 
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attempt to maximize the expected net amount of overall 
good achieved with each organ.10 Current allocation prac-
tices balance the ethical principles of utility, justice, equity, 
and respect for persons.10,11 To establish equipoise between 
these ethical principles, a nonadherent patient is not consid-
ered to be a suitable transplant candidate. There is empirical 
evidence to support these practices as well. Pretransplant 
nonadherence is predictive of posttransplant nonadherence 
in transplant recipients, and nonadherence with immunosup-
pressive medications after a transplant is a significant risk 
factor for graft loss, and patient morbidity and mortality.2-8,12 
Also, losing a graft to nonadherence can have a significant 
economic impact. In the United States, it is estimated to be 
$15 to $100 million annually.13 Nonadherence rates are 
reported to be 36 cases per 100 patients per year in kidney 
transplant recipients and 7 to 15 cases per 100 patients per 
year in other solid organ transplant recipients.14 Thus, a non-
adherence assessment is needed for ethical, medical, and 
economic reasons.

How Is a Nonadherence Assessment 
Performed?

To assess the risk of nonadherence in transplant candidates, a 
psychosocial evaluation is performed by a multidisciplinary 

team of social workers, mental health professionals, and/or 
other specialty physicians (Table 1). These assessments help 
determine a patient’s candidacy for solid organ transplanta-
tion but more importantly help identify educational and 
behavioral interventions to implement prior to transplanta-
tion. Following this, many centers enforce a minimum 
6-month demonstrated adherence to therapy as recom-
mended by the Canadian Society of Transplantation and 
other organizations (Table 1).2

Contemporary and Controversial 
Issues With Current Clinical Practice

We now summarize our opinion on some of the contempo-
rary and controversial issues with current practice. For the 
purposes of this article, our opinions pertain to kidney and 
liver transplant candidates only.

How Is Nonadherence Defined?

Adherence is defined as “the extent to which a person’s 
behaviour—taking medication, following a diet, and/or exe-
cuting lifestyle changes, corresponds with agreed recom-
mendations from a health care provider.”15 Both from a 
research and clinical perspective, definition of adherence in 

Table 1.  Current Guidelines in the Assessment of Transplant Candidates With a History of Nonadherence.

Heart and lung  

Society for Cardiothoracic Surgery in 
Great Britain and Ireland (2011)

A history of prior nonadherence to treatment or follow-up needs further evaluation 
and may represent a relative or absolute contraindication. Such patients need 
psychological/psychiatric evaluation

International Society for Heart Lung 
Transplantation (2016)

Any patient for whom social supports are deemed insufficient to achieve compliant 
care in the outpatient setting may be regarded as having a relative contraindication 
to transplant. Psychosocial assessment should be performed before listing for 
transplantation. Evaluation should include an assessment of the patient’s ability to 
give informed consent and comply with instruction, including drug therapy, as well 
as assessment of the support systems in place at home or in the community

Kidney  

American Society of  
Transplantation (2001)

Delay transplantation for patients who, despite interventions, are not able to improve 
life-threatening, noncompliant behaviors.

Canadian Society of  
Transplantation (2005)

Nonadherence to therapy is a contraindication. Kidney transplantation should be 
delayed until patients have demonstrated adherence to therapy (attendance for 
dialysis and compliance with medications) for at least 6 months. All patients should 
have a psychosocial evaluation

Lisbon conference (2007) Psychosocial stability and the financial, family, and community resources necessary to 
be compliant with medical recommendations. Avoid kidney transplantation in those 
with difficult psychosocial circumstances, compliance, or communication. To prevent 
nonadherence, it is essential to identify patients at risk

Liver  

American Association for the study 
of liver disease and American 
Society of Transplantation (2013)

Candidates should be evaluated for and meet reasonable expectations for adherence 
to medical directives and mental health stability as determined by the psychosocial 
evaluation

European Association for the Study 
of the Liver (2015)

Social, psychological and, when indicated, psychiatric evaluation should be performed 
to evaluate adherence of the recipient, and potential risk factors for nonadherence
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transplant candidates and recipients is not standardized.14 In 
general, one tends to focus on taking medications alone; 
however, there are several other domains to adherence, such 
as clinic visits, exercise, and blood tests that can affect 
patient outcomes.12,14 Nonadherence is a lack of adherence to 
a long list of medically necessary regimens and interventions 
that goes beyond taking medications. For example, in a study 
of veterans who were kidney transplant recipients, posttrans-
plant nonadherence with clinic appointments (defined as 
patient with no shows to both clinic and laboratory visits) 
was associated with a 65% higher risk of graft loss.16 
Importantly, the risk of nonadherence to one domain of a 
medical regimen may not correlate across all.14 For instance, 
nonadherence to dialysis might be due to the inherent diffi-
culties of dialysis, such as transportation.17 This may or may 
not be associated with nonadherence to medical regimens 
and interventions posttransplantation.

In addition, compliance is used interchangeably with 
adherence. Compliance with a treatment plan implies a 
paternalistic stance by the provider with the patient playing a 
more passive role, while adherence underlines the collabora-
tive nature of the therapeutic relationship between the 2 par-
ties. Many clinicians may expect compliance and not 
adherence when evaluating a transplant candidate. Thus, 
adherence and the domains of adherence which are most rel-
evant to liver and kidney transplant candidates and recipients 
needs to be better defined in the scientific literature as well as 
clinical practice.

How Is Nonadherence Quantified?

Similar to the definition, measurements of adherence in 
transplant candidates and recipients are not standardized.14 
What level of adherence is considered acceptable is not 
known; some state 100% adherence is not realistically 
possible.13,18 In one study of kidney transplant recipients, 
posttransplant compliance was measured using insurance 
claims electronically submitted to obtain reimbursement for 
dispensed medications.19 Compared to those with excellent 
compliance, those with good compliance did not have higher 
odds of death or graft failure, while those with fair and poor 
compliance had a graded increase in this risk. Thus, what 
level of nonadherence is acceptable needs to be better quanti-
fied, and whether that measure is applicable to all domains of 
adherence needs to be determined.

In Whom to Assess for the Risk of 
Nonadherence?

Due to resource limitations, and/or lack of qualified person-
nel, some programs may choose to perform a nonadherence 
risk assessment on selective transplant candidates who are 
identified as “high-risk.” Often these “high-risk” candidates 
are identified subjectively. Sometimes, psychosocial fac-
tors, such as pretransplant substance abuse, mental health 

disorders, and poor social support, are used to identify 
them.18,20,21 These practices are not completely supported 
by current evidence. A review of 147 studies in the field of 
solid organ transplantation summarized that factors, such 
as poor social support, had little correlation with nonad-
herence in transplant recipients.14 Yet, lack of social support 
pretransplant was deemed to be an absolute contraindica-
tion to liver transplantation by 50% of Canadian and 70% of 
U.S. centers; the remaining indicated it to be a relative 
contraindication.22 While some psychosocial measures, such 
as pretransplant substance use, are associated with post-
transplant nonadherence,14 objective and valid tools on how 
to use these variables in determining who to perform a non-
adherence risk assessment is needed.

How to Assess for the Risk of Nonadherence?

Prior to a liver or kidney transplant, there is a lack of an 
objective and universal tool to assess for the risk of nonad-
herence posttransplant. At 79 centers across the United 
States, about half state that they have a protocol to evaluate 
medication adherence before transplant listing.17 When such 
a protocol existed, it was rarely in the form of a formal 
questionnaire.17 Some centers, instead of a protocol, may 
rely on the referring or evaluating health care teams’ percep-
tion alone in determining the risk of nonadherence. However, 
a clinicians’ perception has not been consistently demon-
strated to predict certain domains of nonadherence such as 
medication adherence.23,24 Some tools to assess for the risk 
of nonadherence have been developed and validated but only 
in the posttransplant setting and mostly pertain to medication 
adherence.18,25-28 Some of these studies are limited by their 
single-center and retrospective design, and small sample 
size.

Can Interventions Help With Nonadherence?

Performing a risk assessment pretransplant can identify 
multifaceted and individualized interventions to help a 
transplant candidate and develop a treatment plan prior to 
the transplant. The vast majority of the current literature, 
however, focuses on interventions in patients posttransplant. 
In the kidney transplant literature, for example, we found 3 
systematic reviews that have shown that educational and 
behavioral interventions can increase adherence in kidney 
transplant recipients.29-31 Applicability to the pretransplant 
setting is unclear. Also, the follow-up period in most studies 
was 1 year or less, and all 3 reviews concluded that studies 
are at high risk of bias (Table 2). Concerns have been raised 
with respect to convenience sampling that leads to selection 
bias and Type II error.27 Many only look at process out-
comes, such as adherence behaviors, and robust outcomes, 
such as graft survival, have not been adequately evaluated.27 
These interventions require significant resources, such as 
technological infrastructure and ancillary staff, which can 
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be challenging in resource-limited settings. Two other sys-
tematic reviews in all solid organ transplants that included 
liver transplant recipients reported similar findings.27,32 
More importantly, sustained improvement with these inter-
ventions has not been demonstrated in the medical litera-
ture. A Cochrane review of 182 randomized controlled trials 
conducted in all fields of medicine suggested that even the 
most effective interventions did not lead to large improve-
ments in adherence or clinical outcomes.33 Thus, after a 
patient is determined to be at-risk for nonadherence pre-
transplant, a long-term plan to support them posttransplant 
needs to be provided.

How Long Should a Transplant Candidate 
Demonstrate Adherence?

The 6-month time observation period recommended by vari-
ous organizations is derived from the alcohol abstinence lit-
erature.34 In liver transplant candidates with severe acute 
alcoholic hepatitis or alcohol-related end-stage liver disease, 
this is done to ensure the nonreversibility of the disease and to 
obtain a better control of alcohol use disorder.5,6 Although 
shorter pretransplantation period of abstinence is a risk factor 
for relapse,21,35 the 6-month rule was chosen arbitrarily.34 
Evidence favoring this recommendation in the adherence 
assessment is scant. Also, setting time cut-offs for assessing a 
transplant candidate without long-term support are not ideal as 
there are temporal changes in adherence patterns.13-15 Last, 
any time period chosen for the patient to demonstrate adher-
ence is at risk of the Hawthorne effect, that is, transplant can-
didates may modify their behavior as they are being observed.36

Are These Methods Contributing to Disparities in 
Access to Transplantation?

Some practices in the adherence assessment of liver and 
kidney transplant candidates are subjective and at risk of 
implicit bias. Implicit bias can happen due to varying socio-
economic backgrounds, racial demographics, motivations, 
and experiences of the evaluating health care professionals.12 
Research suggests that it can shape the behavior of health 
professionals and can result in differences in medical 
treatment along the lines of race, ethnicity, gender, sex, or 
other characteristics.37 This may contribute to health care 
disparities.37 For example, a well-validated tool, called the 
Implicit Association Test, was used to measure implicit bias 
in physicians.38-41 A significant pro-Caucasian bias has been 
reported by all. Physicians have been shown to associate 
non-Caucasian race with uncooperativeness, nonadherence, 
and noncompliance.38,39,42,43

While no specific study has assessed for implicit bias in 
the nonadherence assessment of liver or kidney transplant 
candidates, some have raised concerns in the field of lung 
transplantation.44 Also, as mentioned above, some of the 
current practices are subjective and potentially at risk of 

being biased. When certain psychosocial factors are used to 
determine “high risk” candidates subjectively, implicit bias 
can affect practice. A correlation between these very psy-
chosocial factors and decreased access to transplantation is 
widely reported in the transplant literature. For example, 
poor health literacy is considered to be a risk factor for 
nonadherence,22 and candidates with limited health literacy 
had a 30% decreased likelihood of being wait-listed for a 
kidney transplant.45 Also, in the absence of objective and 
universal tools to assess for the risk of nonadherence, the 
evaluating team’s implicit bias can impact who is deter-
mined to be a suitable candidate for transplantation. Thus, 
current practice patterns in the adherence assessment may 
be contributing to disparities in access to transplantation, 
but further work is needed to determine this.

Research and Practice Implications

We propose the following measures to address the concerns 
we have raised. We first recommend that the term nonadher-
ence be better defined and quantified in liver and kidney 
transplantation. Objective, valid, and standardized criteria on 
whom to perform a nonadherence risk assessment on need to 
be established; if resources allow a practice of universally 
performing a risk assessment on every transplant candidate 
could be considered. Following this, appropriate pretrans-
plant tools to assess for the risk of nonadherence posttrans-
plant need to be developed and validated in different patient 
populations. Studies evaluating their efficacy should avoid 
convenience sampling and consider meaningful outcome 
measures such as, graft and patient survival. Once a candidate 
has been determined to be at risk for nonadherence posttrans-
plant, pragmatic, individualized, and long-term interventions 
to support them should be developed. Community resources 
and support systems should be engaged to ensure that patients 
receive long-term support based on their personal, cultural, 
and religious beliefs. Also, attention could be directed toward 
provider- and system-related factors when addressing inter-
ventions to improve adherence.13 Finally, patient engagement 
and consultation with patient partners should be sought when 
making practice and policy decisions. This may strengthen 
the decision-making process, promote mutual accountability, 
and ensure transparency in allocation decisions.

Conclusion

Pretransplant nonadherence is recognized as a relative or 
absolute contraindication to transplantation as it is associated 
with posttransplant nonadherence, which can lead to graft 
loss, and patient morbidity and mortality. A psychosocial 
evaluation is performed to help assess the candidacy of trans-
plant candidates who are nonadherent and to identify inter-
ventions to help them. We have raised some contemporary 
issues with current clinical practice in the fields of liver and 
kidney transplantation. We also express our opinion that some 
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of the current practices are at risk of implicit bias in health 
care and this might be contributing to disparities in access to 
transplantation. We offer measures to address some of the 
concerns we raised including patient engagement to help 
make practice and policy decisions. This is needed to ensure 
transparency and continued faith in the current transplant 
allocation systems, which has recently been questioned by the 
media and the public.
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