
BRIEF RESEARCH REPORT
published: 10 May 2022

doi: 10.3389/fpsyt.2022.856938

Frontiers in Psychiatry | www.frontiersin.org 1 May 2022 | Volume 13 | Article 856938

Edited by:

Nazzareno Cannella,

University of Camerino, Italy

Reviewed by:

Daniel Roche,

University of Maryland School of

Medicine, United States

Jennifer Ellis,

Johns Hopkins Medicine,

United States

*Correspondence:

Jonathan G. Leung

leung.jonathan@mayo.edu

Specialty section:

This article was submitted to

Psychopharmacology,

a section of the journal

Frontiers in Psychiatry

Received: 17 January 2022

Accepted: 14 April 2022

Published: 10 May 2022

Citation:

Leung JG, Narayanan PP, Markota M,

Miller NE, Philbrick KL, Burton MC

and Kirchoff RW (2022) Assessing

Naltrexone Prescribing and Barriers to

Initiation for Alcohol Use Disorder: A

Multidisciplinary, Multisite Survey.

Front. Psychiatry 13:856938.

doi: 10.3389/fpsyt.2022.856938

Assessing Naltrexone Prescribing
and Barriers to Initiation for Alcohol
Use Disorder: A Multidisciplinary,
Multisite Survey
Jonathan G. Leung 1*, Prasanna P. Narayanan 1, Matej Markota 2, Nathaniel E. Miller 3,

Kemuel L. Philbrick 2, M. Caroline Burton 4 and Robert W. Kirchoff 4

1 Pharmacy Services, Mayo Clinic, Rochester, MN, United States, 2Department of Psychiatry and Psychology, Mayo Clinic,

Rochester, MN, United States, 3Mayo Family Clinic Kasson, Kasson, MN, United States, 4Division of Hospital Internal

Medicine, Mayo Clinic, Rochester, MN, United States

Objective: To survey barriers in prescribing naltrexone for alcohol use disorder.

Methods: A 12-question survey related to naltrexone prescribing patterns, perceptions,

and knowledge was sent to 770 prescribers in the departments of internal medicine,

family medicine, and psychiatry across a health system with sites in Arizona, Florida,

and Minnesota.

Results: Responses were obtained and included for 146/770 prescribers (19.0%

response rate). Most respondents were in the department of internal medicine (n =

94, 64.4%), but the departments of psychiatry (n = 22, 15.1%) and family medicine

(n = 30, 20.5%) were also represented. Only 34 (23.3%) respondents indicated they

had prescribed naltrexone in the previous 3 months. The most common reasons

for not prescribing naltrexone were “unfamiliarity with naltrexone for treatment of

alcohol use disorder” and “patients do not have appropriate follow-up or are not in a

formal treatment program.” Compared with those representing internal/family medicine,

psychiatry respondents were more likely to prescribe naltrexone and answer knowledge

questions correctly.

Conclusion: In this survey among primarily non-addiction-trained prescribers, a

disparity was shown for prescribing naltrexone and in knowledge barriers between staff

in internal/family medicine and psychiatry. There exist opportunities for education and

quality improvement that promote the prescribing of naltrexone for alcohol use disorder

by non-addiction specialists.
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INTRODUCTION

Among persons with alcohol use disorder (AUD), few will ever receive any form of treatment,
including medications for AUD (1, 2). In 2019, it was estimated that of 14.5 million Americans,
7.6% received some type of treatment, and 1.6% received a medication to manage alcohol
use (3). Low rates of AUD treatment may result from numerous factors, including treatment
ambivalence among patients, stigma, insufficient training and skills of clinicians, and insurance
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or other administrative barriers within the health care system
(4–7). A crucial need exists to understand modifiable factors
that interfere with a patient’s access to evidence-based AUD
treatment, including pharmacotherapy.

Naltrexone is 1 of 3 US Food and Drug Administration
(FDA)—approved medications for AUD; acamprosate and
disulfiram are the others. Naltrexone is an opioid antagonist
that can augment alcohol-induced sedation and other negative
alcohol effects, while decreasing hedonic effects and reducing
alcohol cravings in persons with AUD (8–10). Patients do not
need to be sober before starting naltrexone and do not need
to maintain sobriety during naltrexone use. Continued use of
alcohol as naltrexone is started may be beneficial through a
process known as pharmacologic extinction, i.e., by reducing the
association between alcohol consumption and the reinforcing
effects experienced (11). Even intermittent or “as needed” use
before drinking may confer benefits (12, 13).

Overall, naltrexone has a low monitoring burden, few
contraindications, and is well tolerated (14–16). Naltrexone can
also be administered as a long-acting intramuscular injection that
may confer adherence benefits. Clinical barriers to prescribing
naltrexone for AUD may include the risk of hepatotoxicity
and a need for patients to be opioid free for a minimum of
7 to 10 days before the drug is begun (17). Other described
barriers are related to prescribers’ knowledge and perception of
naltrexone treatment for AUD (5, 18). To better understand the
potential barriers to prescribing naltrexone, a multidisciplinary
survey was conducted across 3 sites of a large academic
medical enterprise.

METHODS

The project was deemed exempt by the Mayo Clinic Institutional
Review Board. All relevant data supporting the findings of this
study are reported within the article.

Prior survey data have shown that naltrexone is the most
commonly prescribed medication for AUD; therefore, we created
a survey focused solely on naltrexone (19–21). J.G.L. and R.W.K
reviewed other published related surveys, clinical guidelines,
and prescribing information for naltrexone that were available
through the National Library of Medicine DailyMed and then
developed a 12-component electronic survey that explored
practitioners’ perceptions and knowledge of naltrexone (17, 19–
22). A survey draft was reviewed by coinvestigators from the
departments of internal medicine, family medicine, psychiatry,
and pharmacy. The survey was then reviewed and approved by 3
research committees from the departments of internal medicine,
psychiatry, and pharmacy.

The Mayo Clinic Survey Research Center (SRC) created
the electronic survey and distributed the link to potential
respondents. The SRC also aided in survey readability, design,
and structure. A reminder email was sent 3 and 6 weeks after the
survey was distributed, and the survey closed 12 weeks after the

Abbreviations: APPs, advanced practice providers; AUD, alcohol use disorder;

FDA, US Food and Drug Administration; SRC, Mayo Clinic Survey Research

Center.

initial distribution. Data from respondents were deidentified and
pooled by the SRC to ensure anonymity. Survey completion by
respondents was voluntary, anonymous, and without incentive
or remuneration. The survey was distributed to 770 possible
respondents in internal medicine physicians, family medicine
physicians, psychiatrists, and advanced practice providers
(APPs), i.e., nurse practitioners and physician assistants, at 3
practice sites in Arizona, Florida, and Minnesota. Of the 770
surveys, 149 (19.4%) were sent to Arizona, 95 (12.3%) to Florida,
and 526 (68.3%) to Minnesota.

The survey included questions about the respondent’s years
in practice, whether the respondent had additional addiction
psychiatry/medicine training, and their percent of time spent
working in an outpatient setting, inpatient setting, or nondirect
patient care activities. For the purpose of categorization, a
respondent’s primary clinical practice setting was defined as
the clinical practice area (i.e., inpatient or outpatient) with the
greatest percentage of time.

Respondents were asked to recall for the prior 3 months the
percentage of patients treated for AUD or secondary sequelae,
whether they had prescribed naltrexone for AUD, and how many
patients they prescribed naltrexone for AUD. For those who
had not prescribed naltrexone, an additional question was asked
about barriers to prescribing naltrexone for AUD. The survey
also contained questions about the respondent’s perceptions
of naltrexone (e.g., burden, tolerability, and benefits in AUD).
Knowledge questions assessed adverse events, drug interactions,
clinical monitoring, and appropriate time for initiation based
on AUD treatment guidelines. Questions asked are listed in
Tables 1–3.

Statistical Analyses
Answers were summarized using descriptive statistics, and
differences between psychiatric and non-psychiatric (i.e., internal
medicine and family medicine) prescribers were assessed using
the Pearson χ

2 test. In the case of a low number of responses
(i.e., <5) to a particular question option(s), the Fisher exact test
was used to assess for differences among the categorical data. A P
value of <0.05 was considered significant.

RESULTS

After the survey was closed, 146 persons had responded to the
survey request, for a response rate of 19.0% (Table 1). Included
in the results were respondents from all 3 of the Mayo Clinic
campuses: Arizona (n = 25, 17.1%), Florida (n = 9, 6.2%), and
Minnesota (n = 112, 76.7%). More physicians responded (n =

93, 63.7%) than APPs (n = 53, 36.3%). Most respondents were
in the department of internal medicine (n = 96, 65.8%), but the
departments of psychiatry (n = 33, 22.6%) and family medicine
(n = 17, 17.1%) were also represented. Of those responding
to percent of time spent in clinical practice, 75 (56%) spent
more time in an outpatient setting, and 59 (44%) spent more
time in an inpatient setting. Of respondents who answered the
question related to additional training in addiction (n = 135),
10 (7.4%) were internal medicine/family medicine prescribers
and 4 (3%) were psychiatry prescribers. Thus, 8.8% of internal
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TABLE 1 | Demographic information and prescribing patterns.

Respondents

Questions All (N = 146) Internal

medicine/family

medicine (n = 124)

Psychiatry (n = 22)

How many years have you been in practice? Mean (SD) (n = 134) 13.9 (10.5) 13.6 (9.9) 15.8 (13.2)

Within the last 3 months, approximately what percentage of your time was spent

in inpatient, outpatient, and non-direct patient care? No. (%) (n = 135)

Inpatient: 59 (43.7)

Outpatient: 75 (55.6) All

non-direct patient care

1 (0.7)

Inpatient: 49 (43)

Outpatient: 64 (56.1)

All non-direct patient care:

1 (0.9)

(n = 114)

Inpatient: 10 (47.6)

Outpatient: 11 (52.4) (n

= 21)

Have you had any additional training in addiction psychiatry/medicine? No. (%) (n

= 135)

Yes: 14 (10.4) Yes: 10 (8.1) Yes: 4 (18.1)

Within the last 3 months, what percentage of patients whom you cared for were

admitted to the hospital or seen in the clinic for alcohol use disorder–related

concerns, including secondary sequelae? Mean (SD) (n = 137)

9.9% (15.4%) 6.6% (11.7%) 26.8% (20.8%)

Have you prescribed naltrexone treatment for a patient with alcohol use disorder

in the last 3 months? No. (%) (n = 142)

Yes: 34 (23.9) Yes: 24 (19.3) Yes: 10 (45.5)

If naltrexone was prescribed: How many patients have you prescribed naltrexone

for in the last 3 months for alcohol use disorder? Mean (SD) (n = 33)

2.4 (2.8) 1.8 (1.7) 3.9 (4.4)

medicine/family medicine prescribers (n = 124) and 18.2%
of psychiatry prescribers had additional training in addiction
medicine or addiction psychiatry.

We asked the question, “What percentage of patients that you
cared for were admitted to the hospital or seen in the clinic
for AUD-related concerns, including secondary sequelae?” Of
137 respondents, the mean (SD) was 9.9% (15.4%): inpatient
respondents, 14.5% (15.7%); and outpatient respondents, 7.1%
(15.8%). Of all respondents, 34 (23.9%) indicated that they had
prescribed naltrexone in the previous 3 months to 2.4 (2.8)
patients. The rate for prescribing naltrexone was similar for
respondents practicing primarily in an inpatient setting (20.3%)
vs. an outpatient setting (28%).

Those who responded “no” (n = 108) to prescribing
naltrexone were asked “why” based on branching logic embedded
in the survey. Numerous options were available, including a free-
text option, and respondents could select more than 1 reason.
The responses are summarized in Table 2. The 2 most common
reasons were “unfamiliarity with naltrexone for treatment of
AUD” (n = 57, 52.8%) and “patients do not have appropriate
follow-up or are not in a formal treatment program” (n =

40, 37%).
All respondents were asked knowledge questions and about

their perceptions of naltrexone treatment for effectiveness, safety,
and monitoring burden. They were also asked if prescribing the
medication should be limited to those in addiction medicine or
psychiatry. One of the questions asked participants to respond
to whether naltrexone was a first-line pharmacologic agent for
the management of AUD, and 48 (34%) correctly agreed with
this statement. The prescribing information describes naltrexone
as contraindicated in the setting of “acute hepatitis or liver
failure,” but this question was answered correctly by only
one-third of respondents (46 [32.6%]). For the following 2
statements, we looked for negative responses (i.e., the answer of

TABLE 2 | Reasons for not prescribing naltrexone (n = 108)a.

Reason No. (%)

Unfamiliar with naltrexone for the treatment of

alcohol use disorder

57 (52.8)

Patients do not have appropriate follow-up or are

not in a formal treatment program

40 (37.0)

Do not treat patients who would benefit from

naltrexone for alcohol use disorder

32 (29.6)

Should only be started by an addiction specialist 15 (13.9)

Patients refused/not interested 10 (9.3)

Otherb 9 (8.3)

Have concerns about the overall efficacy 7 (6.5)

Prefer other agents for alcohol use disorder 6 (5.6)

Should only be started in the

outpatient/ambulatory setting

4 (3.7)

Too expensive 1 (0.9)

aRespondents could select more than 1 answer (n = 108).
bNot the patient’s primary prescriber (n = 3), already seen by specialist directing care (n

= 3), “I do not want to” (verbatim comment, n = 1), concerns with adherence (n = 1),

response not decipherable (n = 1).

“no” was the correct response), which were answered correctly
only about half of the time: “Patients and prescribers must
register with an FDA Risk Evaluation and Mitigation Strategy
program” (59 [42.1%]); and “Naltrexone is dangerous for persons
drinking alcohol,” which received the largest negative response
(78 [55.7%]). Ninety-one (69.5%) of those responding selected
the correct choice for the pharmacologic mechanism of action
for naltrexone. We also asked, “Which of the following is true
regarding the long-acting intramuscular injection formulation of
naltrexone?” The correct (of 4 possible) answers was chosen by
61 (48.0%) of respondents.
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TABLE 3 | Perception and knowledge responses.

No. (%)a

All Internal medicine/family

medicine (n = 119)

Psychiatry (n =

21)

Internal/family

medicine vs.

psychiatry responses

Perception

Naltrexone is effective in assisting patients to stop or reduce drinking (n = 140) P = 0.004b

Agree

Neither agree nor disagree

Disagree

96 (68.6)

42 (30.0)

2 (1.4)

78 (65.5)

41 (34.5)

0 (0)

18 (85.7)

1 (4.8)

2 (9.5)

Naltrexone is effective in reducing alcohol cravings (n = 140) P = 0.051b

Agree

Neither agree nor disagree

Disagree

94 (67.1)

43 (30.7)

3 (2.1)

79 (66.4)

39 (32.7)

1 (0.8)

15 (71.4)

4 (19.0)

2 (9.5)

Naltrexone has a high laboratory monitoring burden (n = 139) P = 0.002b

Agree

Neither agree nor disagree

Disagree

4 (2.9)

50 (36.0)

85 (61.1)

3 (2.5)

49 (41.5)

66 (55.9) (n=118)

1 (4.8)

1 (4.8)

19 (90.5)

Naltrexone should only be prescribed to patients being followed up by a

psychiatry or addiction specialist (n = 140)

P = 0.16b

Agree

Neither agree nor disagree

Disagree

34 (24.3)

37 (26.4)

69 (49.3)

32 (26.9)

32 (26.9)

55 (46.2)

2 (9.5)

5 (23.8)

14 (66.7)

Naltrexone is safe to initiate in the hospital setting (n = 140) P = 0.30b

Agree

Neither agree nor disagree

Disagree

90 (64.3)

45 (32.1)

5 (3.6)

73 (61.3)

41 (34.5)

5 (4.2)

17 (80.9)

4 (19.1)

0 (0)

Naltrexone has a high adverse effect burden (n = 139) P = 0.005b

Agree

Neither agree nor disagree

Disagree

3 (2.2)

70 (50.4)

66 (47.5)

3 (2.5)

67 (56.8)

48 (40.7) (n = 118)

0 (0)

3 (14.3)

18 (85.7)

Knowledge

Treatment guidelines for alcohol use disorder recommend naltrexone as a

first-line pharmacologic option (n = 141)

Correct: 48 (34.0) Correct: 34 (28.3) (n = 120) Correct: 14 (66.7) P< 0.001c

Naltrexone is contraindicated for patients with acute hepatitis or liver failure (n

= 141)

Correct: 46 (32.6) Correct: 30 (25.0) (n = 120) Correct: 16 (76.2) P< 0.001c

Patients and prescribers must register with an FDA Risk Evaluation and

Mitigation Strategy program (“no” response) (n = 140)

Correct: 59 (42.1) Correct: 40 (33.6) Correct: 19 (90.5) P < 0.001c

It is dangerous for a patient to drink while taking naltrexone (“no” response) (n

= 140)

Correct: 78 (55.7) Correct: 59 (49.6) Correct: 19 (90.5) P< 0.001b

What is naltrexone’s primary mechanism of action in alcohol use disorder? (n

= 131)

Correct: 91 (69.5) Correct: 73 (66.4) (n = 110) Correct: 18 (85.7) P = 0.12b

Targets and restores gamma-aminobutyric acid and glutamate activities that

are disrupted in alcohol use disorder

Blocks the effect of endogenous opioids in the brain’s reward pathway

(correct response)

Blocks alcohol’s metabolism to acetaldehyde, resulting in physical symptoms

such as flushing, nausea, and vomiting

Blocks the benzodiazepine receptor in the central nervous system, preventing

alcohol from directly binding

Which of the following is true regarding the long-acting intramuscular injection

formulation of naltrexone? (n = 127)

Correct: 61 (48.0) Correct: 47 (43.9) (n = 107) Correct: 14 (70.0)

(n = 20)

P = 0.03

It can be initiated without establishing tolerability to the oral formulation

It should not be initiated if the patient has had exposure to opioids within the

last 30 days

Wallet cards or other identification indicating they are prescribed this

medication should be carried by the patient (correct response)

It may be administered by self-injection

FDA, US Food and Drug Administration.
aUnless otherwise indicated.
bFisher exact test.
c
χ
2 test.
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In a secondary analysis, we explored how answering correctly
might differ between those who did or did not prescribe
naltrexone in the prior 3 months. Of 33 prescribers, 24 (72.7%)
correctly answered that naltrexone was a first-line agent for
AUD compared with 23 of 107 non-prescribers (21.5%) (P<

0.001). Similar results were shown for the questions related
to naltrexone being contraindicated in acute hepatitis or liver
failure (21 of 33 prescribers [63.6%] vs. 25 of 107 non-prescribers
[23.4%] correctly answering; P<0.001); the need for prescribers
to register with the Risk Evaluation and Mitigation Strategy
program (28 of 33 prescribers [84.8%] vs. 30 of 106 non-
prescribers [28.3%] correctly answering; P< 0.001); naltrexone
mechanism of action (29 of 33 prescribers [87.9%] vs. 61 of 97
non-prescribers [62.9%] correctly answering; P<0.007); and lack
of danger related to drinking alcohol while taking naltrexone
(31 of 33 prescribers [93.9%] vs. 46 of 106 [43.4%] non-
prescribers correctly answering; P< 0.001). Similar percentages
of respondents did not answer the question about the long-acting
intramuscular formulation correctly (13 of 30 prescribers [43.3%]
vs. 48 of 96 non-prescribers [50%]).

We compared perception and knowledge questions between
internal medicine/family medicine prescribers and psychiatry
prescribers. Significant differences between the 2 groups were
shown for several questions (Table 3).

DISCUSSION

This survey assessed prescribing patterns and knowledge about
naltrexone among internal medicine, family medicine, and
psychiatry prescribers across a multistate health system.
Whereas some prescribers did have additional training
in addiction medicine or addiction psychiatry, to our
knowledge, this survey is the first to focus mainly on
non-addiction specialists’ perceptions and knowledge of
naltrexone. Similar studies have been published, but they
focused on prescribers who were members of the American
Society of Addiction Medicine or the American Academy
of Addiction Psychiatrists (19–21). The outreach to non-
addiction medicine specialists is important, given the numbers
of patients with AUD in primary care and general psychiatry
practices. This rationale is also supported by the Combined
Pharmacotherapies and Behavioral Interventions (COMBINE)
Study, which showed significantly improved outcomes in AUD
management when naltrexone was prescribed by non-specialist
practitioners (23).

Patients are more likely to interface with a primary care
prescriber, so there is greater opportunity for the identification
and treatment of AUD in these practices. Prescribers in primary
care also do not need to acquire specialized training/certification
to issue naltrexone prescriptions for AUD or to refer patients
to a specialty clinic for prescriptions. This underscores the
importance of studies such as this one by suggesting that
with appropriate education and prescriber-level intervention,
access to naltrexone could be increased. However, even with
referrals, patients may not follow up with prescribers specifically
trained in addiction medicine or addiction psychiatry for various

reasons, including costs, access, societal stigma, and patients’
unwillingness to recognize the need for AUD-specific treatment.
From this survey, we learned that primary care providers were
distinctly uncomfortable with prescribing naltrexone. Although
only 9.5% of psychiatry prescribers agreed (66.7% disagreed)
that “naltrexone should only be prescribed by psychiatry
or addiction specialists,” 26.9% of internal/family medicine
prescribers agreed (46.2% disagreed) with this statement.
In addition, although the majority of both groups agreed
that “naltrexone is safe to initiate in the hospital setting,”
internal/family medicine prescribers were more likely to agree
that naltrexone has high adverse effect and laboratorymonitoring
burdens. Internal/family medicine prescribers were less likely to
agree (65.5%) that “naltrexone is effective in assisting patients
to stop or reduce drinking” than psychiatry prescribers (85.7%).
These results suggest a large barrier to naltrexone use may
be primary care provider comfort with and knowledge of
the drug.

It is not surprising that psychiatry respondents reported
higher naltrexone prescribing rates than the family/internal
medicine respondents. On the basis of identified barriers to
naltrexone prescribing, this survey thus suggests an opportunity
for education and quality initiatives. Our study found that
those who do not prescribe naltrexone were less likely to
answer knowledge questions correctly. Through education,
prescribers may gain the knowledge they need to increase
the number of prescriptions they give patients, which was
suggested in a previous survey study published in 2020 (19).
That study (19) replicated the design of a previous report
that assessed the knowledge and experience of naltrexone
prescribing among addiction specialists (21). The authors
reported that practitioners with a higher level of knowledge
and familiarity with naltrexone were more likely to prescribe
it, further highlighting lack of knowledge and comfort as
a barrier to prescribing naltrexone. In another study, Wei
et al. (24) described a discharge planning protocol that
was implemented by training internal medicine residents to
use a treatment algorithm specific to patients admitted with
AUD. As a result of the protocol, the rates of prescribing
naltrexone increased from 0% to 64% (P<0.001), and all-
cause 30-day readmission rates were reduced from 23.4
to 8.2% (P = 0.04).

The current survey had several limitations. First, recall
bias may have affected the accuracy of respondents’ answers
to questions such as the number of patients with AUD
who were prescribed naltrexone or cared for in AUD-related
admissions/clinic visits. Second, respondents’ answers may not
necessarily have been reflective of their practice, representing a
disparity between knowledge and practice. Third, whereas survey
respondents were from 3 states, all were from a single health
system enterprise. Thus, limitations on external validity must be
considered because findings may reflect the enterprise clinical
practice and not be indicative of national prescribing, perception,
or knowledge of naltrexone among health care practitioners.
Fourth, the overall response rate was low, at 19%, making
statistical comparisons between specialists less robust, increasing
potential response bias, and introducing type-II error. Fewer
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psychiatrists responded, so caution is needed in interpreting a
statistically significant effect as reflecting real practice. Additional
study is needed to determine the underlying causes for this
detected distinction between psychiatry and internal/family
medicine. Finally, 23.9% of respondents indicated that they had
prescribed naltrexone in the prior 3 months. This percentage
is higher than that in a recent report from the Substance
Abuse and Mental Health Services Administration in which
<2% of patients received any medication for managing AUD
(3). Therefore, our findings may not be representative of real-
world practice. However, our data are comparable to those
of Ehrie et al. who reported that 26.8% of board certified
psychiatry and and 17.8% of addiction psychiatry respondents
had prescribed either oral naltrexone or long-acting naltrexone
(19). Despite these limitations, we hope this study draws
attention to the topic.

CONCLUSION

From this survey, we showed gaps in knowledge, familiarity
with, and prescribing patterns for naltrexone among mostly
non-addiction-trained prescribers across the departments of
internal medicine, family medicine, and psychiatry across
a large hospital enterprise. Thus, an opportunity exists to
educate prescribers and to promote prescribing naltrexone
for medication-assisted treatment of AUD. Future research
that seeks solutions to overcome the barriers associated with
naltrexone use is needed.
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