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Abstract

This national survey sought to determine the practices and policies pertaining to opioid and opioid 

substitution therapy (OST) use in the selection of liver transplant (LT) candidates. Of 114 centers, 

61 (53.5%) responded to the survey, representing 49.2% of the LT volume in 2016. Only two 

programs considered chronic opioid (1 [1.6%]) or OST use (1 [1.6%]) absolute contraindications 

to transplant, while 63.9% and 37.7% considered either one a relative contraindication, 

respectively. The majority of programs did not have a written policy regarding chronic opioid use 

(73.8%) or OST use (78.7%) in LT candidates. Nearly half (45.9%) of centers agreed that there 

should be a national consensus policy addressing opioid and OST use. The majority of responding 

LT centers did not consider opioid or OST use in LT candidates to be absolute contraindications to 

LT, but there was significant variability in center practices. These surveys also demonstrated a lack 

of written policies in the assessment of the candidacy of such patients. The results of our survey 

identify an opportunity to develop a national consensus statement regarding opioid and OST use in 

LT candidates to bring greater uniformity and equity into the selection of LT candidates.
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1 INTRODUCTION

Significant resources have been allocated to combat the surging opioid epidemic and opioid- 

related deaths in the United States (US).1–3 The opioid epidemic is highly relevant to 

patients with cirrhosis and liver transplant (LT) candidates, as up to 79% of patients with 

cirrhosis and 77% of LT candidates report pain as a symptom.4,5 Prescription opioids are 

often used for this pain given the concerns for adverse effects from other analgesic 

medications in the setting of chronic liver disease.4–6 In addition to using opioids for chronic 

pain, persons who inject drugs, including opioids, have a high prevalence of hepatitis C 

infection, one of the most common indications for LT in the US.7,8 Opioid substitution 

therapy (OST), including methadone and buprenorphine, is a highly effective treatment for 

opioid use disorder, and many patients continue on OST maintenance for years or 

indefinitely due to concerns for relapse.9

Notably, pre- transplant prescription opioid use has been associated with an increased risk of 

complications, graft loss, and death after kidney transplantation.10,11 There is also evidence 

of hepatotoxicity and increased risk of liver graft rejection in animal models of opioid use,
12,13 and a recent study demonstrated an association between high doses of opioid use and 

post- transplant mortality in LT recipients.14 This study also demonstrated an increasing 

prevalence of opioid prescriptions among LT recipients.14 However, the risks and benefits of 

opioids and OST in liver transplantation have not been fully explored, particularly for those 

patients taking lower doses of opioids. Moreover, the current practices and policies 

regarding these medications remain unknown.

The goal of evaluating LT candidates is to identify patients with acceptable perioperative and 

long- term complication risks who are most likely to receive a mortality benefit from the 

procedure. How prescription opioid and OST use impact transplant decisions remain 

unclear. Given the rising prevalence of opioids and OST use among patients with cirrhosis 

and the ongoing controversy regarding the role of these medications in patient selection for 

transplantation, we sought to characterize the practices and policies pertaining to opioid and 

OST use in the selection of candidates for LT among active transplant centers in the US.

2 EXPERIMENTAL PROCEDURES

2.1 Survey design

A working group of LT practitioners was assembled from the American Society of 

Transplantation (AST) Liver and Intestinal Community of Practice (LICOP). This working 

group developed a survey to assess center practices and policies surrounding opioid and 

OST use in relation to LT candidacy. Specifically, the following four objectives for this 

survey were established:
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1. To identify the most common screening methods for the use of opioids and OST 

in LT candidates among LT centers.

2. To determine center practices regarding opioid and OST use in the LT selection 

process.

3. To evaluate the prevalence of formal center policies regarding opioid and OST 

use in LT candidates.

4. To assess stakeholder interest in a national consensus policy addressing opioid 

and OST use in LT candidates.

The survey was pilot- tested by members of the AST LICOP Education Subcommittee and 

revisions were made based on the respondents’ comments. The final survey was approved by 

the AST LICOP Executive Committee.

The survey was built with REDCap (Research Electronic Data Capture) software, which 

utilizes a web- based interface. The final survey included 12 questions and was designed 

with branch logic questioning, so that respondents were not required to answer questions 

that did not apply based on previous answers (Supporting information). Due to this, the 

number of responses for branch logic questions was expected to vary. The survey was 

approved by the IRBs at the Medical University of South Carolina and the University of 

Pittsburgh.

2.2 Survey participants and dissemination

The survey was sent electronically to physicians at all active U.S. LT centers using the 

United Network for Organ Sharing (UNOS) database on two separate occasions, 2 weeks 

apart. The vast majority of physicians contacted were medical directors of the LT program, 

with the minority being listed as staff transplant hepatologists or surgical directors. 

Subsequently, the survey was sent to the transplant pharmacists at each non- responding 

center twice, separated by 2 weeks, using listservs for the American College of Clinical 

Pharmacy Transplant and Immunology Practice and Research Network and the AST 

Community of Practice of Transplant Pharmacists. Finally, a member of the study team 

directly solicited personal contacts at remaining non- responding centers. The majority of 

these contacts were transplant hepatologists. The survey was open to responses from 21 

October 2016 to 1 February 2017.

2.3 Data analysis

Data were exported from the REDCap system, and statistical analyses were performed using 

SPSS Statistics (IBM SPSS Statistics for Windows, Version 24.0; IBM Corp., Armonk, NY, 

USA). When multiple responses were provided from a single transplant center (n = 2), any 

inconsistencies between responses were addressed by emailing respondents to gain 

consensus responses.

Response frequencies were tabulated. High- volume (50 or more transplants in 2016) 

transplant center responses were compared to low- volume centers (less than 50 transplants 

in 2016). Dichotomous data were analyzed using Pearson’s chi-square or Fisher’s exact, 

where appropriate. Continuous data were analyzed using the Mann- Whitney U test.
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3 RESULTS

There were 63 respondents, with two centers having multiple responses (2 responses each); 

both responses were merged into one consensus response for each of the two centers after 

any differences in responses to opioid and OST requirements were clarified using follow- up 

emails. There were 61 of 114 (53.5%) complete center- specific responses to the survey. 

These centers represented 49.2% (3856/7841) of the total LT volume in 2016.15 

Respondents included transplant hepatologists (62.3%), transplant pharmacists (31.1%), 

transplant coordinators (3.3%), a transplant social worker (1.6%), and a transplant 

psychiatrist (1.6%).

3.1 Screening for opioid use

The vast majority of centers screened for opioid use by self- report (96.7%), toxicology 

screens (88.5%), and medical records review (85.2%). Less than half (40.9%) used a state 

prescription drug monitoring registry database for opioid use.

3.2 Practices regarding prescription opioid use

Only one center (1.6%) considered chronic opioid use to be an absolute contraindication to 

transplant. Most centers considered chronic opioid use a relative contraindication to 

transplant (63.9%), while 34.4% did not consider chronic opioid use as relevant to patient 

selection. Numerically, more large- volume centers indicated that they did not consider 

chronic opioid use to be relevant to patient selection than small- volume centers (42% vs 

25%, P = 0.15, Table 3).

Thirty- nine of the centers considered chronic opioid use to be a relative or absolute 

contraindication to transplant and so had an opportunity to describe center requirements for 

candidacy. Of these centers, 62.5% did not have specific dosing and prescription 

management requirements for transplant, but considered each case independently in 

conjunction with other factors. Co- management with a specialty service (psychiatry/

addiction medicine/pain management) was required by 55% (22 of 39) of centers, and 

22.5% (9 of 39) required weaning off of prescription opioids for a certain period of time. 

Thirty- five percent (14 of 39) of centers performed surveillance drug screening in this 

population, and 37.5% (15 of 39) required that the opioid doses be below a certain threshold 

(Figure 1). The center that considered opioid use to be an absolute contraindication to LT, a 

small- volume center based on our definition above, indicated that patients could be 

transitioned to methadone or buprenorphine/naloxone to be eligible for transplant.

The majority of transplant centers did not have a written policy on monitoring and 

management of chronic opioids use for pain in LT candidates (73.8%), while 15% did and 

11% were unsure if such a policy existed. Specifically reported written policies are detailed 

in Table 1.

3.3 Practices regarding OST

Most centers did not consider OST use to be relevant to selection (60.7%), although 37.7% 

and 1.6% considered it to be a relative or absolute contraindication, respectively. Of the 
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centers that considered OST use to be a relative or absolute contraindication to transplant (n 

= 24), most (58.3%) did not have specific dosing and prescription management requirements 

for transplant, but considered each potential candidate on a case- by- case basis in 

conjunction with other factors. Some requirements of these centers included co- 

management with psychiatry/addiction medicine/pain management in 50% (12 of 24), 

weaning off of OST for a certain period of time in 16.7% (4 of 24), drug screening in 25% 

(6 of 24), and lowering below a certain threshold in 33.3% (8 of 24) of centers (Figure 1)

The majority of transplant centers did not have a written policy on OST use for non- pain 

indications in LT candidates (78.7%), while 9.8% did, and 11.5% of respondents were 

unsure if a policy existed. Specifically reported written policies are detailed in Table 2.

3.4 Opinion on national consensus policy

Of the centers responding to the survey, 45.9% of centers believed that there should be a 

national or central consensus policy on opioid and OST use in LT candidates, while 37.7% 

believed this was unnecessary and 16.4% were not sure if such a policy should exist.

3.5 Comparison of small- volume and large- volume programs

The majority of the responses were similar between small- and large- volume LT centers, but 

significantly more large- volume centers respondents were unsure if a written policy on 

chronic opioid use in LT candidates existed (21% vs 0%, P = 0.01). Significantly more 

small- volume centers reported using toxicology screens to assess current use of opioids in 

LT candidates than large- volume centers (100% vs 79%, P = 0.01) (Table 3).

4 DISCUSSION

We report the results of the first comprehensive survey addressing the center- specific 

practices and policies regarding opioid and OST use surrounding the candidacy for LT. Our 

data indicate that there is significant center variability in practices and policies regarding 

opioid and OST use in transplant candidates.

Only two of the 61 centers considered either opioid or OST use to be an absolute 
contraindication to transplant (1 center for opioid and 1 center for OST). Over one-third of 

centers did not see prescription opioid use as relevant to selection at all. Similarly, the 

majority of programs did not consider OST use as relevant to selection.

Of the programs that considered opioid and OST use to be relevant to selection, 

approximately half required co-management of the opioids by a specialty service, such as 

pain management, transplant psychiatry or addiction medicine. This practice is somewhat 

lower than expected, considering the multidisciplinary approach in the transplant candidacy 

selection process in general and the recommendations for active roles of specialists in the 

management of post- transplant recipients with opioid use in published studies.10,11,14 

Increased utilization of specialty services has the potential to reduce the risk of post- 

transplant complications associated with opioids.
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Approximately 75% of centers reported that they did not have written policies on opioid or 

OST use. The lack of written policies in the s election process can contribute to inefficient 

and inconsistent decisions on candidacy for transplant, and has previously been identified as 

a recommendation for process improvement in LT evaluation.16 In a multicenter study that 

included observation of LT s election committees and interviews with members, Volk and 

colleagues identified psychosocial barriers as the most contentious and difficult topics 

addressed. Decisions were frequently unable to be clarified with written policies, and instead 

relied on judgment-based reasoning, leading to criticisms of the process in regard to 

inefficiency and inconsistency.16 With almost half of respondents indicating a desire for a 

national consensus policy, there appears to be a need for guidance regarding opioid and OST 

use.

The survey findings should be considered in the context of the limited available data 

regarding opioid use and transplant outcomes.14,17 These data suggest that the group of 

patients on the highest doses of pre-transplant opioids may represent a group at risk for 

deleterious transplant outcomes. However, it is unclear if this risk can be modified and 

whether the risk is mainly related to direct toxicity of the opioids or, more likely, the 

conditions leading to opioid use.

Methadone maintenance treatment (MMT) has also been subject to very limited 

investigation in the context of LT.18–20 These case series and small cohort study 

demonstrated the potential success of LT in patients on MMT. These publications and rising 

public awareness of the effectiveness of OST for addiction treatment may have contributed 

to a change in perception of patients taking OST that was evident in our survey, as compared 

to a similar survey about MMT in 2001. In this prior survey, only about half (56%) of the 

responding programs accepted MMT patients for their LT program, but 32% required that 

patients discontinue methadone prior to transplant.21 Our survey shows a significant increase 

in the willingness to accept patients taking OST, with only 1.6% of programs considering 

OST use to be an absolute contraindication to LT. Further, the proportion of programs that 

require weaning off of OST has dropped considerably, with only 16.7% of programs 

requiring it in the current era. This is potentially due to shifting national policy and the 

increasing acceptance of OST use as a maintenance therapy to prevent relapse into 

intravenous or prescription drug misuse and abuse.9,22 Studies have demonstrated that the 

risk of relapse decreases with each year of OST treatment, and patients that taper off of OST 

are at a higher risk of relapse compared to chronic maintenance therapy.23,24 Additionally, 

the 2013 AASLD Practice Guideline for Evaluation for Liver Transplantation recommends 

that “methadone- maintained patients should not be denied transplantation based on 

methadone use alone, and expectations of methadone reduction or discontinuation should 

not be a requirement for transplant listing (1- B).”25 It is interesting that one-third of centers 

in our survey required that doses of OST be below a certain threshold, which contrasts with 

available knowledge on the need for dose individualization and increased effectiveness of 

higher doses of OSTs.26 Overall, the lack of consistent practice, despite scientific evidence 

and AASLD-based practice guidelines, illustrates the need for improved implementation of 

evidence- based practices across transplant programs.25,26
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Our study adds to the existing literature on center practices that has previously focused only 

on “addictive substances” or methadone maintenance therapy.21,27 However, more work is 

required in this area to fully understand the role of opioid use and OST in transplantation 

and develop consensus policies. The results of our comprehensive assessment of center 

practices and policies surrounding opioid and OST demonstrates variability in practices. 

Opportunities to improve our understanding of the long- term impacts of opioid use and 

OST on outcomes of LT recipients, including further clarification of the subpopulation at 

greatest risk, may provide centers with more evidence to support consensus practices. There 

is a high prevalence of hepatitis C infection,28 depression, and other psychiatric disorders in 

patients on opioids and OST,29,30 and the impact of these and other comorbidities on the 

outcomes of these patients must be explored. In looking toward creating policies, it is also 

critical to determine whether it is appropriate to impose a threshold dose beyond which 

transplant is contraindicated, as several programs set such a threshold. In addition, the 

optimal means for screening for opioids and OST should be further investigated. The 

majority of transplant programs in our survey utilize unreliable screening methods, such as 

self- report and medical records reviews.31,32 There also is a large reliance on toxicology 

screens, which have limitations based on the timing between exposure and test and cross- 

reactivity of the ingested opioid’s metabolites and the target of the urinary drug test.33 

Substantially fewer programs rely on state prescription drug monitoring programs, which 

may be the most accurate method of screening for prescriptions, and are operational in 49 of 

50 states.34 Any policy put forth should consider recommending the use of these programs 

to comprehensively and objectively assess dosing of prescription opioids.

We acknowledge several limitations of this study, largely related to the survey- based 

methodology and sample size. This study includes a sample of 53% of all LT centers 

identified within UNOS, representing both large- and small- volume centers equally. 

However, it may still underrepresent small- volume centers given that there are more small 

than large centers.35 It is also possible that the centers that completed the surveys are those 

who are the most tolerant of opioid and OST use in LT candidates. Despite the limitations of 

sampling, the response rate to this survey was still better than the typical response rates for 

clinicians, which range from 27% to 54%, depending on the study, with a mean response 

rate of 35% to online surveys.36,37 Finally, surveys are limited by the accuracy of the 

respondents, as there was no validation of the answers provided. Many respondents reported 

a lack of knowledge about existence of policies. Despite these limitations, this survey 

represents the most comprehensive assessment of center practices and policies regarding 

opioid and OST use in LT candidate selection to date.

This study highlights the tolerance of opioid and OST use in LT candidates in the majority 

of the LT centers that responded to the survey, and demonstrates the variability in practices 

and lack of written policies in the assessment of the candidacy of such patients. The absence 

of written policies raises the possibility of significant variability in individual candidate 

selection even within a single center. Our data highlight an opportunity to develop a national 

consensus statement on opioid and OST use in LT candidates to bring greater uniformity and 

equity into selection of potential LT candidates.
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FIGURE 1. 
Program practices regarding the relevancy of opioid use to selection is presented (A), as well 

as specific requirements by programs that indicated that opioid use was a relative or absolute 

contraindication to transplant (B). In (C), program practices regarding the relevancy of 

opioid substitution therapy use to selection is presented, followed by specific requirements 

by programs that indicated opioid substitution therapy was a relative or absolute 

contraindication to transplant (D)
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Table 1

Reported written policies on opioid use in liver transplant candidates from survey respondents

The opiates must be prescribed by addiction specialist or pain management. No street opiates are permitted. It must be a stable, non-escalating 
dose. We encourage, but do not require, a wean

Chronic opioids are acceptable provided that they're managed by the pain management service and are not abusing

The daily dose of the opioid must be <50 mg of methadone equivalent

Benzodiazepines and narcotics usage: one infraction after listing will be managed by a conversation with the patient to determine the cause of 
the drug use. If it is determined to be only temporary usage for an acceptable reason, then no further action is necessary. If the use is determined 
to be inappropriate, the patient will be made status 7 on the Unet transplant waiting list. The patient will need to establish drug and alcohol 
rehabilitation and/or counseling with negative random drug screens for a period of 3 months. Once the patient has completed this regimen, they 
are to be discussed by the liver selection committee to determine if they are eligible to be changed back to MELD/PELD status on the Unet 
transplant waiting list. A second infraction will remove patient from the waiting list for an indefinite period of time

If there is a history of opioid restriction, they must be evaluated by the substance abuse team. The total dose must be under the opioid equivalent 
of oxycodone 30 and they must undergo routine toxicology testing

All chronic opioid users will undergo a case-by-case assessment

Patients on chronic opioids must be followed in pain clinic with narcotics prescribed by only one physician

They cannot be taking chronic opioids unless there is a documented reason that “seems reasonable.” For example, if there is known cervical 
stenosis on MRI spine or chronic hemarthroses

After assessment by a licensed alcohol/drug counselor, as well as a transplant psychiatrist, individual recommendations will be made regarding 
the need to discontinue or decrease the use of opiate pain medications
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Table 2

Reported written policies on opioid substitution therapy use in liver transplant candidates from survey 

respondents

Patients must provide information about their methadone maintenance, including contact information for the prescribing provider. This 
information will be vetted by social work and assessed for compliance

Patients must be on a stable dose and addiction specialists/pain management must be involved

OST is acceptable provided that they are managed by a specialty management service and are not abusing. Such patients will also receive extra 
scrutiny in the psychosocial evaluation

The daily dose of the opioid must be <50 mg of methadone equivalent

Patients can be taking methadone as part of a methadone maintenance program if they have been on a stable or lower doses of methadone for >2 
years

If the OST use is longstanding and stable, it is acceptable. Prescribing must be performed in a relationship with a drug treatment facility or 
provider, irrelevant to listing

OST, opioid substitution therapy.
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Table 3

Comparison of survey responses in small- volume (<50 LT/year) and large- volume (50+ LT/year) programs
a

Small- volume
(n = 28)

Large- volume
(n = 33) P-v alue

Median number of transplants in 2016, median
(range)

28 (7, 49) 84 (53, 159) <0.001

Screening methods
a

Self- report 28 (100) 31 (94) 0.50

Toxicology screens 28 (100) 26 (79) 0.01

Medical records 26 (93) 26 (79) 0.16

State registry 11 (39) 14 (42) 0.80

Other 0 (0) 1 (3) 1.00

Opioid use selection implications
a

Relative contraindication 20 (71) 19 (56) 0.26

Absolute contraindication 1 (4) 0 (0) 0.46

Not relevant 7 (25) 14 (42) 0.15

Opioid requirements for eligibility
a

Case- by- case 12 (57) 13 (68) 0.46

Co- management with specialty service 12 (57) 10 (53) 0.78

Weaning off for period of time 3 (14) 6 (32) 0.27

Drug screening 6 (29) 8 (42) 0.37

Doses below certain threshold 10 (48) 5 (26) 0.17

Other 1 (5) 0 (0) 1.00

Written policy on opioids in candidates
a

Yes 5 (18) 4 (12) 0.72

No 23 (82) 22 (67) 0.17

Unsure 0 (0) 7 (21) 0.01

OST selection implications
a

Relative contraindication 13 (46) 10 (30) 0.20

Absolute contraindication 0 (0) 1 (3) 1.00

Not relevant 15 (54) 22 (67) 0.30

OST requirements for eligibility
a

Case- by- case 9 (69) 5 (46) 0.41

Co- management with specialty service 6 (46) 6 (55) 0.68

Weaning off for period of time 2 (15) 2 (18) 1.00

Drug screening 3 (23) 3 (27) 1.00

Doses below certain threshold 5 (39) 3 (27) 0.68

Other 0 (0) 0 (0) 1.00

Written policy on OST in candidates
a

Yes 1 (4) 5 (15) 0.21

No 25 (89) 23 (70) 0.06
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Small- volume
(n = 28)

Large- volume
(n = 33) P-v alue

Unsure 2 (7) 5 (15) 0.44

Need national/central consensus policy?
a

Yes 12 (43) 16 (49) 0.66

No 12 (43) 11 (33) 0.44

Unsure 4 (14) 6 (18) 0.74

a
n (%). OST, opioid substitution therapy.

The bold values represent statistically significant P-values.
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