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Background: The prevalence of alcohol use disorder (AUD) and alcohol-associated liver disease is increasing in the
United States. Efficacious AUD pharmacotherapies, while available, are, for protean reasons, underutilized. Hepatology
providers may be in a position to bridge the pharmacotherapeutic gap between availability and utilization of AUD pharma-
cotherapies. Our aim was to ascertain the current practice, knowledge and attitudes of hepatology physicians in the United
States, and identify opportunities on how to increase AUD medication prescribing. Methods: A web-based survey,
developed by an expert panel, was administered to hepatology physicians working at all transplant centers in the United
States. Results: The survey response rate was 131/658 (20%). There was significant support (two-thirds of respondents)
for hepatology providers prescribing AUD medications; however, only 1 in 4 was comfortable prescribing these medica-
tions. The majority felt additional education is needed to prescribe AUD medications. The practice of hepatology provid-
ers prescribing AUD medications is common, with >50% of respondents having done so. Baclofen was the most popular
medication prescribed. Hepatology providers perceived suboptimal ancillary addiction services. Although AUD prescribers
had higher rates of AUD pharmacotherapy knowledge compared with nonprescribers, approximately 50% still had inad-
equate knowledge. Conclusions: AUD medication prescribing is a common practice among hepatology providers who
appear eager to increase this practice through more education as they attempt to bridge the pharmacotherapeutic gap. This
informative survey provides guidance for professional societies on how best to disseminate the requisite education required

to optimize the care of patients with AUD.

(Transplantation Direct 2020;6: e603; doi: 10.1097/TXD.0000000000001054. Published online 17 September, 2020.)

Alcohol use disorder (AUD) is a chronic relapsing disorder
manifesting as compulsive alcohol use, loss of control over
alcohol consumption, continued use despite mounting con-
sequences, and a negative emotional state during periods
of abstinence. The diagnosis of AUD is based on criteria set
forth by the Fifth Edition of the Diagnostic and Statistical
Manual of Mental Disorders (DSM-5), with the term AUD
superseding prior conceptualizations of “alcohol abuse”
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and “alcohol dependence.”! The prevalence of AUD has
been increasing in the United States over time, with 15.1
million adults in the United States (5.6%) meeting the
diagnostic criteria for AUD and 6% of the US population
engaged in heavy drinking in 2016.2 Consequently, alco-
hol-associated liver disease (ALD) is now the leading cause
of mortality from cirrhosis and the leading indication for
liver transplantation in the United States.>®
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Guidelines from the American Association for the Study of
Liver Diseases recommend that patients with advanced ALD
and who are still drinking be referred to AUD treatment profes-
sionals for evaluation of possible approved pharmacotherapies
that increase abstinence and reduce relapse rates.” There are
3 FDA-approved medications for AUD treatment: disulfiram,
naltrexone, and acamprosate. The number needed to treat to
prevent return to any drinking is estimated to be around 12
for acamprosate and 20 for naltrexone, emphasizing their effi-
cacy.® To provide some context, the number needed to treat for
statins for primary prevention of atherosclerotic cardiovascu-
lar disease in statin-eligible patients has been found to be 49.°
Tailored treatment is necessary given their adverse effects pro-
file, such as hepatotoxicity with naltrexone, due to its hepatic
metabolism. In addition, there are non-FDA-approved medi-
cations which have been found to have some benefit in AUD,
such as gabapentin, baclofen, topiramate, and varenicline.!%!
Notably, baclofen has been the only medication to be studied
in AUD patients with cirrhosis. Although it is clear that a com-
bined treatment approach with behavioral therapy is the opti-
mal strategy,'> pharmacotherapy is a vital component.'¢

Despite the increased recognition of the ALD epidemic
fueled by AUD, pharmacotherapy of patients with AUD remain
relatively underutilized in the context of established efficacy.
A recent Veteran Affairs healthcare system study highlighted
the extent of this deficiency, reporting that only 0.4% of AUD
patients received pharmacotherapy alone and 1% received
both behavioral and pharmacotherapy over a 180-day period
after initial diagnosis.'” Importantly, in this study, pharmaco-
therapy-based AUD treatment alone (versus no AUD treat-
ment) was associated with a significant reduction in incident
hepatic decompensation (5.5% versus 11.6%) and in mortality
(0.6% versus 3.9%)." Further studies are needed to confirm
this mortality benefit. The reasons for underutilization of AUD
pharmacotherapy appear multifactorial, with a significant fac-
tor undoubtedly being the shortage of addiction specialist phy-
sicians in the United States. There are only approximately 4400
actively practicing certified addiction specialist physicians in
the United States, which is far below the 6000 that were needed
based on an estimate in 2009.!* Considering that this projec-
tion was made over a decade ago and we have now experienced
an opioid epidemic in addition to a rise in AUD, it is now likely
that this disparity is even greater.

Many patients with AUD are inevitably assessed regularly
in hepatology clinics, providing an excellent opportunity for
hepatology providers to bridge this gap and prescribe appro-
priate pharmacotherapy and potentially help obviate patients
from the associated mortality and morbidity. The extent of
this practice among hepatology providers in the United States
is unknown. Ascertaining this information is essential to bet-
ter understand the optimal approach to improving the treat-
ment of patients with AUD and liver disease in the future.
Thus, the aim of this study was to ascertain the current prac-
tice, knowledge and attitudes of hepatology providers at liver
transplant centers in the United States, where the key pat-
terns of this practice are captured, with regard to treatment of
patients with AUD with pharmacotherapy.

MATERIALS AND METHODS

Survey Development and Recruitment
In collaboration with the University of Chicago Survey
Lab, a survey was developed by an expert panel encompassing
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of hepatologists with expertise in ALD and AUD pharmaco-
therapy and an addiction specialist with expertise in AUD.
The language of survey questions was edited and finalized
by experts on survey administration from the University of
Chicago Survey Lab to ensure the optimal comprehension
and answering of questions. This survey instrument was pro-
grammed into Qualtrics online survey platform. Text of the
questionnaire can be found in Appendix S1 A (SDC, http:/
links.lww.com/TXD/A280). Institutional Review Board
approval was obtained before study onset (IRB20-0288—
The Division of Social Sciences, The University of Chicago,
Chicago, IL).

Inclusion criteria included board-certified/board-eligible
transplant hepatologists or gastroenterologists caring for
patients with liver disease at all US liver transplant centers
(including Hawaii and Puerto Rico) that performed at least
one liver transplant in 2019, as ascertained from the Organ
Procurement and Transplantation Network database."”
Exclusion criteria included inability to obtain contact infor-
mation, or voluntary withdrawal from survey after initial
contact. A comprehensive email address list was compiled of
the relevant physicians ascertained from publicly accessible
resources, professional society membership directories and
from direct contact with personnel in the respective institu-
tions. There were 662 physicians identified as meeting the
study inclusion criteria, and email addresses were available on
the majority of them (658/662, 99%).

The survey response collection period was from February
27,2020 to March 21, 2020. The survey was prospectively
administered via an initial invitational email sent on February
27,2020, and 3 subsequent emails were sent to those who
neither responded nor opted out at the date of the prompt.
The text of these emails is found in Appendix S1 B (SDC,
http://links.lww.com/TXD/A280). There were 65 respondents
to the first email, 35 to the second, 21 to the third, and 11 to
the fourth, resulting in a total sample size of 131. The overall
response rate using standard American Association for Public
Opinion Research Response Rate 2 was 20%.%° This is sum-
marized in Table 1. Ninety out of 131 (68.7%) respondents
wished to be entered into a drawing for one of four $250
Amazon gift cards.

Statistical Analysis

The data analysis was largely descriptive with compara-
tive analysis, including stratified analysis, performed where
appropriate. Continuous variables were summarized with

Summary of the survey response

Percent of  Percent of
Percent of  received opened
N total (%) (%) (%)
Emails sent 658 100.0
Received 656 99.7
Email not deliverable 2
Opted out 12 1.8 1.8
Did not open the survey 467 71.0 71.2
Opened the survey 166 25.2 25.3
Did not complete 35 53 53 21.1
Completed partially 2 0.3 0.3 1.2
Completed fully 129 19.6 19.7 7.7
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means and standard deviations, and frequencies and percent-
ages were used for categorical variables. Comparative analysis
of categorical variables was based on the two-sided chi-square
test. A P-value of <0.05 was considered significant for all sta-
tistical methods used. The statistical analyses were completed
using the Stata statistical package (Stata Statistical Software:
Release 16; StataCorp LLC, College Station, TX).

RESULTS

Demographics

The demographics and practice setting of the respondents
are outlined in Table 2. Of note, there was no statistical dif-
ference observed in sex distribution between responders and
non-responders (P = 0.898). All 11 United Network for Organ
Sharing (UNOS) regions were represented. The majority of
respondents were non-Hispanic White (55%). Almost half of
respondents (45 %) had less than 10 years of practice post-fel-
lowship, and 75% were aged between 36 and 535 years of age.
The vast majority worked at a University Hospital (90%), and
61% were at a high-volume transplant center (>80 transplants

Demographics and practice setting of survey respondents
(N=131)

Variable n (%)
Gl or Hepatology board-certified 126 (96.2)
Years of practice post-fellowship: 0-10y 59 (45.0)
11-20y 38(29.0)
>20y 34 (26.0)
UNQOS regions: 1 (3.7%?) 4(3.2)
2 (11.5%7) 15 (11.5)
3(16.2%? 11 (8.4)
4(10.4%") 7.3
5(15.8%7 16 (12.2)
6 (2.8%9 4(3.1)
7 (7.8% 34 (26.0)
8 (6.4% 7(6.3)
9 (5.7%? 10 (7.6)
10 (9.9%?3) 10 (7.6)
11 (9.8%9) 13(9.9
Male sex 90 (68.7)
Age range: 25-35y 12(9.2)
3645y 57 (43.5)
46-55y 29 (22.1)
5665y 24 (18.3)
>B65y 7(5.3)
Race/ethnicity: non-Hispanic White 72 (55.0)
Asian 31(23.7)
Hispanic 15(11.5)
Other 13(9.9)
Hospital setting: university-based or -affiliated 118 (90.1)
Community 10 (7.6)
Number of liver transplants in 2019: 1-40 23 (17.6)
40-80 28 (21.4)
>80 80 (61.0)
Average number of patients with liver disease per week® 33.5+16.6
Average number of patients with ALD per week? 11.8+7.6
Average number of patients with active AUD per week® 6.0+55

aPercent of overall liver transplants in the United States in 2019.

*Evaluated by each respondent.

ALD, alcohol-associated liver disease; AUD, alcohol use disorder; Gl, gastroenterology; UNOS,
United Network for Organ Sharing.
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annually). On average, each respondent evaluated 6 patients
with active AUD per week in their scope of practice.

Practice Habits

Among respondents, 78 (59.5%) have treated a patient
with ALD with a first- or second-line AUD medication to pre-
vent relapse or reduce cravings. There was notable geographic
variation with this practice being most prevalent in the
Northeast and least prevalent in the Northwest (Figure 1A).
There was no difference in this practice when stratified by
level of experience (ie, years post-fellowship) (P = 0.724), age
(P = 0.538), transplant center volume (>80 liver transplants
versus <80 liver transplants per year) (P = 0.336), or by AUD
patient volume (=5 AUD patients versus <5 AUD patients per
week) (P = 0.069). Of these 78 respondents, only 2 (2.6%)
have received what they would consider formal training in
AUD treatment, although this was not an addiction medicine
fellowship or training course or AUD training course. Over
the past 12 months, 22 (16.8%) of respondents have treated
greater than 20% of their active AUD patient population with
AUD medications, with 4 (4.6%) treating more than 40% of
their active AUD patient population.

Among the respondents who prescribed AUD medications
over the previous 12 months, baclofen (37/69 = 53.6%) was
the most commonly prescribed medication, followed by nal-
trexone (15/69, 21.7%), acamprosate (9/69, 13.0%), and
gabapentin (7/69, 10.1%). Disulfiram was not used by any
of the respondents as first line, but 4/69 (5.8%) reported pre-
scribing it as their second most commonly prescribed AUD
medication.

The availability of ancillary addiction services (Addiction
Psychiatry, Psychotherapy, AUD Rehabilitation Programs)
was perceived by hepatology providers as inadequate
(Figure 2). Among the 119 respondents who have referred
patients with AUD to Addiction Psychiatry, the majority (82,
69%) were unable to have these patients evaluated in a timely
manner, that is, within 4 weeks. The reasons for this deficiency
included poorly resourced (59/82,72.0%) or absent addiction
psychiatry services (23/82,28.0%). One respondent described
lack of interest of the liver transplant team in addiction ser-
vices. Forty-two (35%) respondents reported they were rarely
or never able to have their patients evaluated by Addiction
Psychiatry in a timely manner. Over half (67/131, 51.1%)
of respondents reported that AUD-specific psychotherapy
services were only available less than half the time or rarely/
never at their institutions, whereas 78/131 (59.5%) found
it somewhat to very difficult for their patients with AUD to
gain access to AUD rehabilitation programs. There was no
difference in perceived accessibility to these ancillary services
when stratified by liver transplant volume or by AUD patient
volume (all P values >0.5). The geographic variation of hepa-
tology providers who perceived themselves to have adequate
access to Addiction Psychiatry, by UNOS region, is displayed
in Figure 1B.

Knowledge

There were 3 questions included in the study that all mem-
bers of the expert panel agreed were standard knowledge
items expected of regular prescribers of AUD medications
(Appendix A S1, SDC, http://links.lww.com/TXD/A280). For
the first question, nearly half of respondents, 57/129 (44.2%),
failed to identify that gabapentin is not FDA-approved for
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FIGURE 1. A, The geographic variation of hepatology providers who have prescribed alcohol use disorder (AUD) medications. The percentage
of hepatology providers who have ever prescribed AUD medication over the total number of respondents in each UNOS geographic regions is
shown. Darker color indicates higher percentage of AUD prescribers. B, The geographic variation of hepatology providers perceived access to
Addiction Psychiatry services. The percentage of hepatology providers who have adequate access to Addiction Psychiatry (defined as being
able to have suitable patients evaluated by Addiction Psychiatry in a timely manner at least half of the time, or better) over the total number
of respondents in each UNOS geographic region is shown. Darker color indicates higher percentage of AUD prescribers. Source: Microsoft

PowerPoint Version 16.16.22. UNOS, United Network for Organ Sharing.

treatment of AUD. For the second item, the majority, 75/129
(58.1%), failed to correctly choose baclofen as the only AUD
medication that has been studied in patients with advanced
liver disease. Finally, for the third question, over half of
respondents, 68/129 (52.7%), did not correctly select naltrex-
one as having an FDA black box warning for hepatotoxic-
ity. Respondents who reported prescribing AUD medications
had a higher proportion of correct answers compared with
respondents who did not prescribe AUD medications for the
questions on baclofen and naltrexone, whereas no difference
was observed for the gabapentin question (Figure 3).
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Attitudes

Almost one-third of hepatology providers (84/129, 65.1%)
endorsed the prescribing AUD medications by hepatology
providers, whereas only 18/129 (14.0%) opposed this prac-
tice. Providers at higher volume centers (versus lower volume)
(P = 0.023) and physicians who had a higher AUD patient
volume (vs lower volume) (P = 0.028) were more likely to
support hepatology providers prescribing AUD medications.
There was no difference in hepatology provider support for
prescribing AUD medications when stratified by experience
(P =0.938), age (P = 0.910). Of the 18 respondents who did

60

Inadequate

409 ®Adequate

31%

Addiction Psychiatry

Psychotherapy

Rehabilitation

FIGURE 2. The accessibility of timely ancillary AUD services (ie, Addiction Psychiatry, Psychotherapy, and AUD Rehabilitation Programs) as
perceived by hepatology providers. The majority of hepatology providers feel that they have inadequate access to these services (defined as
having patients seen in a timely manner either half the time, less than half the time, or rarely or never). AUD, alcohol use disorder.
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FIGURE 3. Comparison of alcohol use disorder (AUD) medication knowledge between hepatology providers who prescribe them and those
who do not. Prescribers of AUD medications have higher rates of knowledge of AUD medications, however, around half of them still failed to

get the correct answers.

not support hepatology providers prescribing AUD medica-
tions, there were 17 responses that deemed it not to be part
of a hepatology provider’s job, 12 responses citing perceived
inadequate clinic resources, and finally, 12 responses endors-
ing inadequate AUD medication knowledge.

Less than one-third of respondents (35/129,27.1%) reported
being mostly or very comfortable with prescribing AUD med-
ications. Providers working at a higher volume liver trans-
plant center (versus lower volume) (P = 0.025) and who had
higher AUD patient volume (versus lower volume) (P = 0.020)
were more likely to be comfortable prescribing AUD medi-
cations. However, there was no difference in providers’
comfort level when stratified by experience (P = 0.327), age
(P = 0.910) or by perception of Addiction Psychiatry avail-
ability (P = 0.885). Not surprisingly, respondents who have
prescribed AUD medications had higher rates of being mostly
or very comfortable with prescribing AUD medications com-
pared with those who have never prescribed AUD medica-
tions (41.0% versus 5.7%, P < 0.001).

Slightly over half of respondents (67/129, 51.9%) felt
that additional training should be required beyond medi-
cine/gastroenterology (GI)/hepatology boards to prescribe
AUD medications. The most highly endorsed popular option
selected for increasing provider’s awareness of AUD pharma-
cotherapy was integration into fellowship as an option for
trainees, endorsed by 85/129 (65.9%) of respondents. Online
modules were next most popular (81/129, 62.7%), followed
by webinars (71/129, 55%), and in-person didactics (66/129,
51%). The least popular modality was formal certification for
prescribing AUD medications, with only 33/129 (25.5%) of
respondents selecting this option.

DISCUSSION

The practice of hepatology providers prescribing AUD
medications for their patients is common, with over half of
respondents having done so, despite no formal training. There
is geographic variation with AUD medication prescribing
particularly prevalent in the Northeast. Among prescribers,
baclofen is the most endorsed first-line option. As expected,
hepatology providers perceived suboptimal availability of
ancillary addiction services. Approximately 50% of AUD

prescribers failed to answer standard AUD medication ques-
tions correctly about gabapentin, baclofen, and naltrexone.
Although two-thirds of respondents prescribed AUD medica-
tions to suitable patients, only 1 in 4 reported being comfort-
able prescribing such medications. Importantly, the majority
of respondents endorsed the prescribing of AUD medications
by hepatology providers but did feel that additional train-
ing should be required. These factors should serve as strong
impetus for tailored training programs for all providers who
manage patients with liver disease to help address the underu-
tilization of AUD medications.!®

Despite minimal formal training in addiction medicine,
the practice of prescribing AUD medications among hepatol-
ogy providers is relatively high, with 3 in every 5 respond-
ents having done so in the past. Age, experience, volume of
transplants, and AUD patient volume did not affect prescrib-
ing rates. Almost 1 in 5 of respondents have treated >20% of
their active AUD patient population over the past 12 months,
with 1 in 20 treating >40%. This is encouraging and indicates
a relatively solid platform to build upon to increase AUD pre-
scribing rates. Concordance with high rates of AUD prescrib-
ers in UNOS regions 3 and 8 (Southern United States) and
this region’s high rates of binge drinking was also noted.?!
The Northeast of the United States reported the highest rates
of AUD medication prescribing. Interestingly, the Northeast is
the region with the highest rates of liver transplantation for
alcoholic hepatitis, a severe consequence of AUD.® Evidently,
providers in this region may be more attuned to AUD medica-
tion prescribing than other areas.

As has been established previously,'® hepatology providers
generally perceived inadequate access to ancillary addiction
services. Although there are other specialties such as addiction
medicine-trained internal medicine doctors who help man-
age patients with AUD, addiction psychiatrists are putatively
the most highly trained to treat and manage such patients.
Interestingly, the patterns of accessibility to addiction psychia-
try tracked to some degree with hepatology providers who
prescribed AUD medications. For example, the Northeast and
UNOS region 8 (the Mountain West and Midwest regions)
had higher rates prescribing AUD medications and also had
the highest perceived “adequate” accessibility to Addiction
Psychiatry services. This may reflect the interchange of
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education and information that occurs between specialties
working close together. This trend was not observed in the
Northwest; however, this region had the least number of
respondents (ie, 4), limiting inference validity. The ongoing
addiction services shortage highlights the need for hepatol-
ogy providers to bridge the pharmacotherapeutic gap while
making simultaneous attempts to link to additional addiction
behavioral services such as behavioral therapies.

There is little existing information on hepatology provid-
er’s AUD medication preferences. Although tailored medica-
tion selection is necessary,” baclofen was the most endorsed
first-line therapy. Baclofen has been shown to be effective!?'*
and is the only AUD medication studied in advanced liver dis-
ease, making it a viable option for hepatology providers. Of
note, baclofen is not FDA-approved for AUD treatment, and
thus, it is being prescribed off-label. The suboptimal knowl-
edge of AUD medications observed from AUD prescribers
highlights the need for education. This study also emphasizes
that although overall enthusiasm exists among hepatology
providers to AUD prescribing, the willingness to prescribe
pharmacotherapies for AUD may be hampered by comfort
level, mainly attributed to inadequate knowledge. The major-
ity of respondents felt that additional training should be
required beyond fellowship training such as integration into
fellowship as an option for trainees and online modules for
post-graduate training. This information should serve to help
guide professional societies how best to disseminate the req-
uisite education needed to help increase provider competence
in providing AUD medication to suitable patients. A particu-
lar effort should also be made to extend this education to all
GI and advanced practice practitioners in community-based
practices where many of the AUD patient population are reg-
ularly managed.

The strengths of this study include a well-defined study pop-
ulation at every liver transplant center in the United States with
a valid response rate and full accountability of the population
ensuring good internal validity. Our response rate of 20% com-
pares favorably to other transplant center survey studies which
achieved a response rate of 14%.2 There has been another
survey among liver transplant centers with a higher response
rate; however, this study utilized a more selective criteria to
define their population (70% of our total study population).??
We are confident that the key patterns of AUD medication
prescribing among hepatology providers are captured at liver
transplant centers who manage patients with ALD both in the
transplant and nontransplant realms. We reached our target
sample in this study, that is, providers managing patients with
AUD, with >96% of respondents board-certified in transplant
hepatology and/or GI and >90% practicing at university or
university-affiliated centers, which accurately represents the
nature of the transplant centers. There was an appropriate sex
ratio and good distribution of age and years of experience.
All 11 UNOS geographic regions were represented, enhancing
external validity (ie, generalizability).

However, there were also some limitations that merit con-
sideration. Overall transplant volume and response rates in
respective UNOS regions were largely similar (Table 2). It is
worth noting, however, that 1 region did account for a some-
what disproportionate response rate, compared with their trans-
plant volume, which may have introduced some bias. Capturing
respondents from non-transplant center-based hepatology prac-
tices and more community-based GI providers (inclusive of
physician and advanced practice providers) would have been

www.transplantationdirect.com

desirable in terms of a larger and broader sample. Widening the
external validity would, however, come at the considerable cost
of decreasing the internal validity as study population account-
ability and response rates would be extremely challenging to
report reliably. In any case, it is conceivable that any training ini-
tiative introduced to hepatology providers at transplant centers,
should be largely applicable to providers at nontransplant cent-
ers and in the community setting, as baseline medical knowl-
edge is similar. Finally, there may also have been a response bias
towards providers who are engaged in treating patients with
AUD and providing them with medications to help them main-
tain abstinence. Therefore, the proportion of hepatology provid-
ers who support this practice may be somewhat lower in the real
world. However, it is evident that there is still a strong core of
hepatology providers who are willing to prescribe AUD medi-
cations. Studies with greater compensation for participation or
staffing to provide outreach to nonresponders may help mitigate
this concern in the future.

In summary, AUD medication prescribing is a common
practice among hepatology providers who report an eagerness
to increase this practice through more education and train-
ing. There are some knowledge deficiencies which are immi-
nently addressable by relevant professional societies. Access
to ancillary addiction services remains a pervasive limitation
for hepatology providers, highlighting the need for hepatol-
ogy providers to bridge the pharmacotherapeutic gap between
availability and utilization of AUD pharmacotherapies while
making concerted efforts to obtain concomitant behavioral
therapy to optimize patient care. Increasing the practice of
AUD medication use is expected to become even more crucial
in the coming months, considering the anticipated surge in
AUD and ALD instigated by the COVID-19 pandemic.?*
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