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Abstract

Background Alcohol cessation is the cornerstone of treatment for alcohol-related cirrhosis. This study evaluated
associations between medical conversations about alcohol use disorder (AUD) treatment, AUD treatment engage-
ment, and mortality.

Methods This retrospective cohort study included all patients with ICD-10 diagnosis codes for cirrhosis and AUD
who were engaged in hepatology care in a single healthcare system in 2015. Baseline demographic, medical, liver
disease, and AUD treatment data were assessed. AUD treatment discussions and initiation, alcohol cessation, and

subsequent 5-year mortality were collected. Multivariable models were used to assess the factors associated with
subsequent AUD treatment and 5-year mortality.

Results Among 436 patients with cirrhosis due to alcohol, 65 patients (15%) received AUD treatment at baseline,
including 48 (11%) receiving behavioral therapy alone, 11 (2%) receiving pharmacotherapy alone, and 6 (1%) receiving
both. Over the first year after a baseline hepatology visit, 37 patients engaged in AUD treatment, 51 were retained in
treatment, and 14 stopped treatment. Thirty percent of patients had hepatology-documented AUD treatment recom-
mendations and 26% had primary care-documented AUD treatment recommendations. Most hepatology (86%) and
primary care (88%) recommendations discussed behavioral therapy alone. Among patients with ongoing alcohol use
at baseline, AUD treatment one year later was significantly, independently associated with AUD treatment discussions
with hepatology (adjusted odds ratio (@OR): 3.23, 95% confidence interval (Cl): 1.58, 6.89) or primary care (aOR: 2.95;
95% Cl: 1.44, 6.15) and negatively associated with having Medicaid insurance (@OR: 0.43, 95% Cl: 0.18, 0.93). When
treatment was discussed in both settings, high rates of treatment ensued (@aOR: 10.72, 95% Cl: 3.89, 33.52). Over a
5-year follow-up period, 152 (35%) patients died. Ongoing alcohol use, age, hepatic decompensation, and hepatocel-
lular carcinoma were significantly associated with mortality in the final survival model.

Conclusion AUD treatment discussions were documented in less than half of hepatology and primary care encoun-
ters in patients with alcohol-related cirrhosis, though such discussions were significantly associated with receipt of
AUD treatment.
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Background

Nearly 15 million adults in the United States have alcohol
use disorder (AUD), an ever-increasing etiology of liver
disease [1, 2]. The manifestations of alcohol-related liver
disease range from asymptomatic biochemical abnor-
malities to decompensated cirrhosis. While most patients
with AUD will not develop cirrhosis, for those who do,
the five-year mortality rates exceeds 70% [3]. Though
the cornerstone of treatment for all alcohol-related liver
disease is alcohol cessation, emerging data indicate that
there are ongoing barriers to linkage to AUD treatment
for this high-risk population [3-5].

The most efficacious AUD treatment includes a com-
bination of behavioral and pharmaceutical therapies [5].
The three FDA-approved AUD pharmacotherapies are
disulfiram, naltrexone, and acamprosate [6]. In patients
with cirrhosis, acamprosate is most often recommended
due to its favorable side effect profile [7, 8]. Small trials in
patients with AUD and cirrhosis have also examined oft-
label baclofen for this indication [9-15]. Evidence-based
behavioral therapies include motivational enhancement
therapy, twelve-step therapy, and cognitive behavioral
therapy [4, 16—18]. However, AUD is a chronic condition
that requires chronic management, given the relapsing—
remitting course experienced by most patients.

While emerging data indicate that patients with AUD-
related cirrhosis rarely receive evidence-based AUD
treatment [19], it is less clear what factors determine
engagement in treatment and the extent to which clini-
cians, particularly hepatologists, can promote AUD treat-
ment. Therefore, we aimed to evaluate (1) the prevalence
of and factors associated with AUD treatment engage-
ment in a cohort of patients with AUD-related cirrho-
sis, (2) the proportion of patients who engaged in AUD
treatment conversations over a one-year period, (3) the
associations between documented conversation and
treatment engagement, and (4) the factors associated
with morbidity and mortality in patients with AUD and
cirrhosis.

Methods

This retrospective cohort study was approved by the
University of Pittsburgh Institutional Review Board
(PRO16120217) with a waiver of informed consent.

Cohort definition

Data were collected from the University of Pittsburgh
Medical Center (UPMC) healthcare system electronic
medical record. The cohort included patients with 1
inpatient or 2 outpatient ICD-10 diagnoses of cirrho-
sis or complications of cirrhosis over a 1-year period
(08/01/2014-07/31/2015) who also had 1 inpatient or
2 outpatient AUD diagnosis codes in the same calendar
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year. Manual chart review was conducted by the trained
medical research team to limit the cohort to people with
confirmed alcohol-related cirrhosis and engagement in
outpatient hepatology care during the index year.

Covariates

Data extracted from the medical record included demo-
graphic information (e.g., age, race), diagnostic codes
to evaluate for the presence of other medical condi-
tions, substance use disorder, tobacco use (coded as
never, ongoing, and former), and hepatocellular carci-
noma (HCC). Cirrhosis was classified as compensated or
decompensated by evaluating the hepatology notes for
evidence of ascites, encephalopathy, variceal bleeding,
or other decompensating events at any timepoint. Insur-
ance status was collected from the medical record and
included Medicaid vs. other insurance types (typically
private or employer-funded).

AUD treatment

First, baseline treatment status was defined by review of
medical record data prior to the index hepatology visit,
including pharmacy data and outpatient notes. Next, the
baseline hepatology visit note was assessed for documen-
tation of AUD discussion and treatment recommenda-
tions. Any information related to AUD was copied into
structured forms. Hepatology treatment recommenda-
tions were further categorized as pharmacotherapy vs.
psychological therapy vs. both. Treatment initiation over
the subsequent year was evaluated by reviewing subse-
quent outpatient medical records, including notes and
pharmacy records.

Clinical outcomes

Clinical outcomes were assessed until the end of follow-
up (October 2020), including survival and AUD remis-
sion. Clinical outcomes including death, transplant, and
AUD treatment outcomes (i.e., initiation, continuation
or discontinuation) were collected over follow-up time,
anchored from the time of the first hepatology visit dur-
ing the study period. Patients were followed until death,
transplant, or final hepatology visit in October 2020.
Hepatic decompensation events were collected for those
who did not have baseline decompensation. AUD was
characterized as active or in remission at the time of a
status change, including date of transplant, death, or new
decompensation.

Analysis

Analyses were completed using RStudio. Descriptive sta-
tistics were used to summarize the baseline demographic
and clinical characteristics using frequency (percentage)
and mean (standard deviation). Chi-square tests were
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used to evaluate the association between alcohol treat-
ment discussions and subsequent alcohol treatment.
Among patients drinking alcohol at baseline, multivari-
able logistic regression models were created to assess
the associations between AUD treatment discussions,
covariates, and treatment over one-year follow-up. AUD
treatment discussions were included in these models in
two ways. We first included settings independently as
hepatology discussions (yes/no) and primary care dis-
cussions (yes/no); then we recoded these data into a
three-level treatment discussion variable as follows: no
discussion, discussion in one setting, discussions in two
settings. Factors associated with mortality over five-year
follow-up were assessed using Cox Proportional Hazards
models with backward elimination. AUD was included
in these survival models, first as any versus no remission
and then by remission timing (prior to baseline visit vs.
over follow-up vs. never).

Results

Cohort characteristics

Of 549 patients identified by electronic health record data
abstraction, 493 were confirmed to have alcohol-related
cirrhosis (90%) and 436 patients were engaged in ongo-
ing UPMC medical care and therefore had the “opportu-
nity” for documented linkage to AUD treatment. These
436 patients had a median follow-up time of 1219 days
(IQR=552, 1614). Included patients (Table 1) had an
average age of 56 +9; the majority were white (90%) and
male (67%).

Baseline AUD treatment

At the time of their baseline visits, hepatologists docu-
mented that 203 of 436 (47%) patients in the cohort had
documentation that they were not actively drinking alco-
hol. Among those in remission, 29 (14%) were receiving
ongoing AUD treatment at baseline. Of the 233 patients
with reported ongoing alcohol use, 31 (13%) were receiv-
ing treatment at baseline. AUD treatment in both groups
was predominantly behavioral (Table 2, Fig. 1).

Hepatology-led alcohol treatment discussions

Chart documentation about alcohol generally included a
quit date if applicable or the amount of alcohol consump-
tion that was actively reported. Discussions about AUD
treatment were documented in 37% of patients’ hepatol-
ogy notes (Table 3). There was typically a recommenda-
tion that the patient abstain from alcohol but there were
not clear directions about how to achieve this goal, rather
a focus on the need for abstinence for transplantation. As
one provider documented:
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Table 1 Baseline cohort characteristics

Characteristic Total cohort

N=436
Demographics
Age (mean, sd) 56+£9
Male sex (n, %) 294 (67%)
Race/ethnicity (n, %)
Non-Latin White 391(90%)
Non-Latin Black 29 (7%)
Other 7 (2%)
Medicaid Insurance 101 (23%)
PCP in system 318 (72%)
Liver complications
Bleeding 191 (43%)
HCC 56 (13%)
Ascites 362 (83%)
HE 275 (63%)
Thrombocytopenia 273 (62%)
Substance use
Tobacco
No 98 (22%)
Yes, ongoing 212 (49%)
Former 126 (29%)
Other SUDs
No 310 (71%)
Yes, ongoing 101 (23%)
Former 14 (3%)
Comorbidities
Pain diagnosis 113 (26%)
Charlson comorbidity score (median, IQR) 0(0,1)
AUD status at baseline
In remission 203 (47%)
Ongoing 233 (53%)

He needs to continue to cut back on alcohol and quit
drinking altogether. He understands that for as long
as he continues to drink he is not a transplant can-
didate.

Recommendations also included non-evidence-based
approaches. For example, one provider wrote:

The etiology of the patient’s cirrhosis is likely a com-
bination of alcohol. We strongly urged him to quit
drinking. The patient is concerned about withdrawal
and DT...I recommended that instead of stopping all
altogether abruptly, that he slowly wean his alcohol
the next month or so.

When AUD treatment was discussed, the most com-
mon recommendation was behavioral treatment (86%).
There was also documentation of behavioral treatment
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Table 2 Baseline and follow-up treatment status
Baseline treatment status Follow-up treatment status
None Behavioral therapy Pharmacotherapy+ None Behavioral Pharmacotherapy +
behavioral therapy therapy behavioral therapy
All patients 376 (86%)* 44 (10%) 16 (4%) 355(81%) 59 (14%) 22 (5%)
(n=436)
Not actively drinking at baseline 174 (86%) 22 (11%) 7 (3%) 177 (87%) 23 (11%) 3(1%)
visit
(n=203)
Ongoing alcohol use at baseline 202 (87%) 22 (9%) 9 (4%) 178 (8%) 36 (15%) 19 (8%)
visit
(n=233)
Alcohol use at baseline, 88 (80%) 16 (15%) 6 (5%)
stopped in follow-up (n=110)
Alcohol use at baseline and 90 (73%) 20 (16%) 13(11%)
follow-up
(n=123)
*%s are row %s
Baseline Follow-up

Ongoing alcohol use at
baseline

(n=233, 53%)

Outpatients with
alcohol-related cirrhosis
in hepatology care

(n=436)

No reported alcohol use
at baseline

(n=203, 47%)

Fig. 1 Flow chart of alcohol treatment discussions and initiation

that was declined by the patient and family. For instance,

one note said:

[Patient| counseled that he must remain abstinent

No treatment
(n=202, 87%)

Treatment
(n=31, 13%)
(BTA=22, PT=9)

No treatment
(n=174, 86%)

Treatment
(n=29, 14%)

(BTA=22 PT=7)

N=29
14% started treatment

N=26

84% continued
treatment

N=5
3% started treatment

N=21

72% remained on
treatment

Discussions also included use of random tests to
identify patients, rather than a focus on creating a safe
space for disclosing ongoing use. For example, one pro-

vider wrote:

from etoh forever. He declined any assistance in
terms of rehab referral or AA recommendations. 1
counseled both he and his wife that abstinence will
be difficult in the same social situations and with
alcohol in the house. I recommended they remove
themselves from social situations and remove etoh
from house. They expressed understanding

Alcohol Use. She had a positive alcohol level today
despite her denial of its use. She was encouraged
to stop alcohol use immediately and join AA or
some other type of addiction counseling. This level
should be checked randomly.
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Table 3 AUD treatment and clinical outcomes, by baseline AUD
remission status

No alcoholuseat  Ongoing
baseline (n=203) alcohol use at
baseline
(n=233)
Alcohol use discussion NOT 151 (74%) 125 (54%)
documented at baseline hepatol-
ogy Visit
Alcohol use discussed and docu- 52 (26%) 108 (46%)
mented at baseline hepatology
visit
AUD treatment
None at baseline or follow up 169 (83%) 173 (74%)
Stopped treatment over follow 8 (4%) 5 (2%)
up
Started treatment over follow up 5 (2%) 29 (12%)
Treatment at baseline and follow 21 (10%) 26 (11%)
up
Transplant 29 (14%) 11 (5%)
Death 61 (30%) 91 (39%)

Primary care-led alcohol treatment discussion

Primary care providers (PCPs), including embedded
behavioral health providers, often documented alcohol
use and patterns of use. However, only 112 (36%) patients
had notes that included specific treatment recommenda-
tions for either behavioral or pharmacotherapy. Thirteen
of these discussions included documented consideration
of pharmacotherapy, representing 12% of those with PCP
treatment discussions and 2% of the total cohort.

The language identified in the medical records dem-
onstrated that providers were mistrustful of patient-
provided information. For example, one PCP wrote, “The
patient states that he’s not drinking alcohol However I
think that is very questionable.” Likewise, another said,
“She reports not having any alcohol for the last week but
her room today smelled like alcohol.” And a third,

He states he quit drinking, but he is still drinking 10
beers a day No mention of plan to address AUD. He
has seen behavioral health and was recommended
to enlist in AA but has not been complying.

PCPs expressed frustration with patients. For example,
one clinician wrote, “She continues to drink 8 cans of beer
a day Asked her to quit She will try Will obtain a Utox to
see if she is abusing any other drugs She NEEDS to stop
drinkingl”

PCPs discussed how pain and mental health symp-
toms interacted with AUD. “He states that he is only
having a few a day, he states that he is drinking in order
to help treat his neuropathy pain” and another wrote,
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“Drinks beer nightly. Says about 12 pack a night. States
he uses primarily for pain control after working all day at
the hospital” In terms of mental health, one PCP noted,
“[She] says it is too hard for her to quit. She enjoys drink-
ing it. She is depressed; she uses it for medicinal purpose”
and another said, “He drank a fifth or more of rum a day
for 8-9 years to self-medicate his anxiety. Patient wants to
take a short course of Ativan to help him to remain sober
before his left eye cataract surgery.”

As with hepatology, PCP recommendations included
a focus on abstinence and “cutting back” For example,
one PCP note said, “I did recommend that he cut down
on his drinking. He is going to try to drink a quarter of a
fifth of vodka daily as opposed to 3 quarters” Often, the
plan did not include explicit AUD treatment recom-
mendations but instead focused on referral to gastro-
enterology or hepatology as the next step in the AUD
treatment process. As one PCP wrote, “History of alcohol
abuse...CONSULT TO GASTROENTEROLOGY LIVER
center” Another wrote, “Admits to still drinking alcohol
His breath does smell of alcohol during my visit Referral
to Gastro.” In contrast, others reflected high degrees of
investment and expertise. For example, one PCP wrote:

He recognizes that the main priority for him his
alcohol cessation We discussed options and he does
not think that counseling will be effective for him He
is agreeable to a trial of naltrexone and will hope-
fully decrease his desire to drink We reviewed the
side effects and he is agreeable to start 50 mg daily.

One note also elucidated the risks of conversations
gone wrong. The PCP wrote:

Patient reports that one of his physicians told him
to "finish his bucket list” as he is most likely going to
die. Thus, patient went to a bar and "drank” alcohol.
Patient was educated on the importance of absti-
nence.

The PCP and hepatology notes provided insights into
the content of the conversations.

AUD treatment and remission

Following the index hepatology visit, medical record
documentation revealed that 34 patients newly initi-
ated AUD treatment, 47 were retained in treatment,
and 13 stopped treatment (Fig. 1). Though 110 (47%)
of the patients who were drinking alcohol at baseline
were deemed to be in AUD remission by the end of the
study, few (n=22) received formal, documented AUD
treatment (Table 3 and Fig. 2). Among patients who
were actively drinking at baseline, AUD treatment at
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Baseline

Follow-up

Ongoing alcohol use
(n=123, 53%)

Reported alcohol use
(n=233, 53%)

Outpatients with
alcohol-related cirrhosis

in hepatology care
(n=436)

No alcohol use
(n=110, 47%)

Alcohol use
(n=6, 3%)

No reported alcohol use
(n=203, 47%)

Fig. 2 Flow chart of documented alcohol use

follow-up was significantly, independently associated
with documented AUD treatment discussion in hepa-
tology (aOR: 3.23, 95% CI: 1.58, 6.89) or primary care
(aOR: 2.95, 95% CI: 1.44, 6.15) and negatively associ-
ated with Medicaid insurance (aOR: 0.43, 95% CI: 0.18,
0.93). Among all patients with alcohol use at baseline,
90 had no treatment discussions, 92 had a discussion
documented in one setting, and 44 had AUD treatment
discussions in both PCP and hepatology notes. The
odds of treatment were six-fold when discussed in one
setting (aOR: 6.22, 95% CI: 2.51, 17.82) and ten-fold
(aOR: 10.72, 95% CI: 3.89, 33.52) when treatment was
discussed in both settings.

Table 4 Final Cox-proportional hazards models for mortality

No alcohol use
(n=197, 97%)

Clinical outcomes

Over follow-up, 152 patients died (35%). Ongoing alcohol
use was significantly associated with mortality, with death
documented in 99 of 313 patients (32%) who were in
AUD remission versus 53 of 123 patients (43%) who had
ongoing alcohol use over follow-up (p=0.03). The fac-
tors associated with mortality in the final model included
ongoing alcohol use, age, and having decompensated cir-
rhosis or HCC at baseline (Table 4). Being in remission at
baseline was associated with the highest odds of survival,
followed by achieving remission over follow-up, with a
significant increase in mortality for those with ongoing
alcohol use. AUD treatment discussions in hepatology

Model evaluating any alcohol cessation

Model evaluating timing of alcohol cessation

Covariate HR 95% Cl p Covariate HR 95% Cl p
Alcohol cessation (vs.ongo- 0.60 042,084 0.003 In remission at 1 year ~ 0.80 0.53,1.23 0.31
ing alcohol) (vs. ongoing alcohol)
In remission at baseline 0.51 0.34,0.74 <0.001
(vs. ongoing alcohol)
Age 1.02 1.001,1.04 0.04 Age 1.02 1.004, 1.04 0.02
HE 1.60 0.11,2.29 0.01 Hepatic encepha- 1.66 1.16,2.39 0.006
lopathy
HCC 172 1.13,261 0.01 Hepatocellular carci- 1.76 1.15,2.67 0.008

noma
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were not significantly, independently associated with
mortality in the final model.

Discussion

The present study provided novel insights into the role
of AUD treatment discussions, treatment initiation, and
five-year survival in a cohort of people with alcohol-
related cirrhosis. These analyses confirm prior findings
that most patients with alcohol-related cirrhosis and
AUD rarely receive evidence-based AUD treatment but
go further to find that hepatology-led and PCP-led AUD
treatment recommendations, while rare, can improve
patient outcomes [19]. These findings underscore tre-
mendous opportunities to improve the quality of care for
patients with AUD and cirrhosis.

Prior studies have described barriers to evidence-based
AUD treatment in general populations. One such inves-
tigation found that primary care providers felt uncom-
fortable discussing alcohol use, and did not fully explore
alcohol disclosures by patients or provide clear treat-
ment recommendations [20]. Another study found that
barriers to AUD pharmacotherapy initiation include
alcohol-related stigma, lack of provider knowledge and
experience, providers’ belief that the medications are
not efficacious, and the perception that specialty care is
required to treat AUD [21]. Thus, there are known bar-
riers to AUD treatment in primary care, suggesting the
need for provider-facing interventions.

Patients with cirrhosis are not unique in not receiving
AUD treatment. However, there is a more urgent need
to engage this population in treatment, given that active
alcohol use not only worsens disease but also typically
precludes transplantation, the only cure for cirrhosis.
Specifically in the context of cirrhosis, patient-level bar-
riers to AUD cessation in cirrhosis include misconcep-
tions about AUD pharmacotherapy efficacy, safety, and
side effects as well as financial and transportation barri-
ers [22]. Understanding the scope of the problem as well
as barriers to treatment initiation is a first step toward
evidence-based intervention.

The finding that Medicaid insurance was associ-
ated with significantly decreased AUD treatment was
concerning and may be due to several interrelated fac-
tors. Overall, Medicaid insurance expansion has led to
increased access to AUD treatment [23, 24]. However,
Medicaid enrollees often have restricted access to provid-
ers and specialty services compared to those with private
insurance [25, 26]. Medicaid or provider and practice-
based policies thus may have limited access to AUD
treatment for this group. Similarly, Medicaid enrollment
may be a marker of other social determinants of health
or healthcare. Such determinants have been increasingly
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recognized in hepatology as critical to the well-being of
patients [27].

The current study goes beyond treatment rates to
inform potential implementation targets. We found
that hepatology and PCP notes often documented only
a simple discussion regarding the need for abstinence,
tying abstinence with transplant eligibility. However,
this is clearly an insufficient approach. Though patients
were counseled on abstinence, specific treatment rec-
ommendations were rare, and thus treatment initiation
was rare. Moreover, when discussed, treatment recom-
mendations were often not evidence-based and rarely
included pharmacotherapy options. For example, we
found that behavioral monotherapy was often the recom-
mended treatment. Unsurprisingly, behavioral therapy
thus remained the principal treatment modality, despite
the evidence that patients fare better receiving both
pharmacotherapy and behavioral therapy [5]. As such, it
is imperative that practice standards within hepatology
clinics evolve and expand—not only to accommodate
hepatologist-led discussion on the topic of AUD, but to
recommend timely and efficacious therapies. Hepatology
visits represent a critical opportunity to engage patients
in evidence-based AUD therapy. Likewise, hearing con-
sistent messages from hepatology and primary care was
most associated with treatment initiation, suggesting the
need to coordinate care between specialty and primary
care.

While we found that treatment was significantly asso-
ciated with AUD treatment discussions, both in primary
care and in hepatology, these conversations were not
directly, significantly associated with improved mortal-
ity in this cohort, though abstinence from alcohol was. It
may be that we were underpowered to identify a medi-
ating impact of the conversations on mortality, simply
because so few patients were ultimately connected with
evidence-based treatments. It is also likely that a single
conversation, while important, is insufficient to affect
mortality. Future work should consider how patient-pro-
vider interactions influence AUD and other health out-
comes for patients with cirrhosis.

Hepatology clinicians have a clear responsibility to
connect patients with pharmacologic and behavioral
based care for alcohol cessation. These data indicate a
pressing need to apply a more active approach to engage
patients with AUD and cirrhosis in treatment. Successful
strategies to increase AUD pharmacotherapy initiation in
general populations are under ongoing investigation [28].
Thus, potential provider-facing implementation strate-
gies may include education, training, or academic detail-
ing. Documented, ongoing racial and ethnic disparities
in AUD treatment access necessitate approaches that
address not only overall treatment but also equity of that
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treatment [29, 30]. While we await future work to iden-
tify the specific interventions that efficiently, effectively,
and equitably help patients with cirrhosis, communicat-
ing with patients about evidence-based AUD behavioral
and pharmacotherapies is an easy, evidence-based first
step.

Despite identifying specific targets for future imple-
mentation strategies to address AUD management in
patients with cirrhosis, this project has several limita-
tions. First, medical record reviews contain subjective
and objective data and may not include all details about
the conversations between patients and clinicians. Like-
wise, conversations between the provider and patient
that were not documented could have occurred. How-
ever, it is notable that documentation of these conversa-
tions was associated with improved initiation. A second
limitation was that this cohort was overwhelmingly male
and white. Thus, we were underpowered to evaluate
documented gender and racial disparities in AUD treat-
ment initiation. We also did not have information about
the source of the AUD diagnosis or who made the first
referrals to AUD treatment. If AUD diagnosis codes
were entered by mental health providers, this would have
biased us toward a cohort that was more actively engaged
in AUD treatment than the general population. Despite
this, we found very low treatment rates. Additionally, the
measures of alcohol cessation relied on documentation in
the medical record rather than validated or more objec-
tive measures of alcohol use (e.g., serum tests). Finally,
the external validity of these findings may be limited by
the fact that UPMC is a large, academic transplant center
with strong alcohol-focused research. For these reasons,
patients may have been more likely to participate in alco-
hol-related conversations or treatment in our center. This
makes the low rates of AUD treatment even more con-
cerning. Despite these limitations, this manuscript pro-
vides novel data about hepatologists’ conversations with
patients with cirrhosis and AUD, treatment patterns, and
long-term mortality. Future work will aim to address the
limitations in the present study and evaluate the role of
interventions designed to engage patients with cirrhosis
in evidence-based AUD treatments.

Conclusions

In conclusion, specialists often did not document AUD
treatment recommendations and rarely recommended
pharmacotherapy for patients with cirrhosis. AUD treat-
ment discussions were associated with treatment initia-
tion, and alcohol cessation was the strongest predictor of
subsequent mortality in this cohort. Future work should
focus on the implementation of evidence-based AUD
treatments for patients with cirrhosis.

Page 8 of 9

Abbreviations

AUD Alcohol use disorder

FDA Food and Drug Administration

UPMC University of Pittsburgh Medical Center
VA Veteran's Affairs

Acknowledgements

An abstract with preliminary results from this manuscript was previously pub-
lished as a conference abstract and poster at the 2020 AASLD Liver Meeting
and can be found at

Author contributions

Concept development: SSR, WA, NLJ, RB, OA, TG, AD. Regulatory approval: SSR,
NLJ, TG. Data Collection: WA, HM, TG. Analyses: SSR, AA, HM, TG. Interpretation
of data: AD, SSR, AA, HM, WA, OA, RB, GZ. Drafting manuscript: SSR, WA, HM,
AA, AN, GZ. All authors provided critical edits to the manuscript. All authors
read and approved the final manuscript.

Funding

Funding for investigator time to complete this project came from: National
Institute on Drug Abuse (NIDA) K23DA048182 (PI: Rogal). Agency for Health-
care Research and Quality (AHRQ) K12HS019461 (PI: Kapoor). The funding
bodies played no role in the design of the study and collection, analysis, and
interpretation of data and in writing the manuscript.

Availability of data and materials
Data are available upon request, pending IRB approval. Please contact Shari
Rogal at rogalss@upmc.edu for further information or inquiries.

Declarations

Ethics approval and consent to participate

This retrospective cohort study involving human participants was in accord-
ance with the ethical standards of the institutional and national research com-
mittee and with the 1964 Helsinki Declaration and its later amendments or
comparable ethical standards. The Institutional Review Board of the University
of Pittsburgh approved this study under protocol number PRO16120217, with
a waiver of individual informed consent.

Consent for publication
Not applicable.

Competing interests
The authors declare they have no competing interests.

Author details

'School of Medicine, University of Pittsburgh, Pittsburgh, PA, USA. ?Harvard
Medical School, Boston, MA, USA. >Department of Medicine, University

of Pittsburgh, Pittsburgh, PA, USA. *School of Public Health, University of Pitts-
burgh, Pittsburgh, PA, USA. *Department of Surgery, University of Pittsburgh,
Pittsburgh, PA, USA. ®Department of Psychiatry, University of Pittsburgh,
Pittsburgh, PA, USA. ’Center for Health Equity Research and Promotion, VA
Pittsburgh Healthcare System, Pittsburgh, PA, USA.

Received: 7 August 2022 Accepted: 17 January 2023
Published online: 02 February 2023

References

1. Grant BF, Stinson FS, Dawson DA, Chou SP, Dufour MC, Compton W,
Pickering RP, Kaplan K. Prevalence and co-occurrence of substance use
disorders and independent mood and anxiety disorders: results from the
National Epidemiologic Survey on Alcohol and Related Conditions. Arch
Gen Psychiatry. 2004,61(8):807-16.

2. Mathurin P, Bataller R. Trends in the management and burden of alcoholic
liver disease. J Hepatol. 2015;62(1 Suppl):S38-46.

3. Grant BF, Goldstein RB, Saha TD, Chou SP, Jung J, Zhang H, Pickering RP,
Ruan WJ, Smith SM, Huang B, et al. Epidemiology of DSM-5 alcohol use



Alexandre et al. BMC Gastroenterology

20.

21

22.

(2023) 23:29

disorder: results from the national epidemiologic survey on alcohol and
related conditions IIl. JAMA Psychiat. 2015,72(8):757-66.

Curry SJ, Krist AH, Owens DK, Barry MJ, Caughey AB, Davidson KW,
Doubeni CA, Epling JW Jr, Kemper AR, Kubik M, et al. Screening and
behavioral counseling interventions to reduce unhealthy alcohol use in
adolescents and adults: US Preventive Services Task Force Recommenda-
tion Statement. JAMA. 2018;320(18):1899-909.

Anton RF, O'Malley SS, Ciraulo DA, Cisler RA, Couper D, Donovan DM,
Gastfriend DR, Hosking JD, Johnson BA, LoCastro JS, et al. Combined
pharmacotherapies and behavioral interventions for alcohol depend-
ence: the COMBINE study: a randomized controlled trial. JAMA.
2006;295(17):2003-17.

Jonas DE, Amick HR, Feltner C, Bobashev G, Thomas K, Wines R, Kim MM,
Shanahan E, Gass CE, Rowe CJ, et al. Pharmacotherapy for adults with
alcohol use disorders in outpatient settings: a systematic review and
meta-analysis. JAMA. 2014;311(18):1889-900.

Crabb DW, Im GY, Szabo G, Mellinger JL, Lucey MR. Diagnosis and treat-
ment of alcohol-associated liver diseases: 2019 practice guidance from
the American Association for the Study of Liver Diseases. Hepatology.
2020;71(1):306-33.

Lucey MR, Im GY, Mellinger JL, Szabo G, Crabb DW. Introducing the

2019 American Association for the Study of Liver Diseases Guidance on
Alcohol-Related Liver Disease. Liver Transpl 2019.

Addolorato G, Leggio L, Ferrulli A, Cardone S, Vonghia L, Mirijello A, Abe-
navoli L, D'’Angelo C, Caputo F, Zambon A, et al. Effectiveness and safety
of baclofen for maintenance of alcohol abstinence in alcohol-dependent
patients with liver cirrhosis: randomised, double-blind controlled study.
Lancet. 2007;370(9603):1915-22.

Addolorato G, Mirijello A, Barrio P, Gual A. Treatment of alcohol use disor-
ders in patients with alcoholic liver disease. J Hepatol. 2016;65(3):618-30.

. Addolorato G, Mirijello A, Leggio L, Ferrulli A, Landolfi R. Manage-

ment of alcohol dependence in patients with liver disease. CNS Drugs.
2013,27(4):287-99.

Hauser P, Fuller B, Ho SB, Thuras P, Kern' S, Dieperink E. The safety and effi-
cacy of baclofen to reduce alcohol use in veterans with chronic hepatitis
C:arandomized controlled trial. Addiction. 2017;112(7):1173-83.

Leggio L, Ferrulli A, Zambon A, Caputo F, Kenna GA, Swift RM, Addol-
orato G. Baclofen promotes alcohol abstinence in alcohol dependent
cirrhotic patients with hepatitis C virus (HCV) infection. Addict Behav.
2012,37(4):561-4.

Vuittonet CL, Halse M, Leggio L, Fricchione SB, Brickley M, Haass-Koffler
CL, Tavares T, Swift RM, Kenna GA. Pharmacotherapy for alcoholic patients
with alcoholic liver disease. Am J Health Syst Pharm. 2014;71(15):1265-76.
Rose AK, Jones A. Baclofen: its effectiveness in reducing harmful

drinking, craving, and negative mood: a meta-analysis. Addiction.
2018;113(8):1396-406.

Glass JE, Bobb JF, Lee AK, Richards JE, Lapham GT, Ludman E, Achtmeyer
C, Caldeiro RM, Parrish R, Williams EC, et al. Study protocol: a cluster-ran-
domized trial implementing Sustained Patient-centered Alcohol-related
Care (SPARC trial). Implement Sci. 2018;13(1):108.

Khan A, Tansel A, White DL, Kayani WT, Bano S, Lindsay J, El-Serag HB, Kan-
wal F: Efficacy of psychosocial interventions in inducing and maintaining
alcohol abstinence in patients with chronic liver disease: a systematic
review. Clin Gastroenterol Hepatol. 2016;14(2):191-202. quiz e120.

Ray LAPD, Bujarski SPD, Grodin EPD, Hartwell EPD, Green RMA, Venegas
ABS, Lim AMA, Gillis AMD, Miotto KMD. State-of-the-art behavioral and
pharmacological treatments for alcohol use disorder. Am J Drug Alcohol
Abuse. 2019;45(2):124-40.

Rogal S, Youk A, Zhang H, Gellad WF, Fine MJ, Good CB, Chartier M,
DiMartini A, Morgan T, Bataller R, et al. Impact of alcohol use disorder
treatment on clinical outcomes among patients with cirrhosis. Hepatol-
0gy. 2020;71(6):2080-92.

McCormick KA, Cochran NE, Back AL, Merrill JO, Williams EC, Bradley KA.
How primary care providers talk to patients about alcohol: a qualitative
study. J Gen Intern Med. 2006;21(9):966-72.

Williams EC, Achtmeyer CE, Young JP, Berger D, Curran G, Bradley KA,
Richards J, Siegel MB, Ludman EJ, Lapham GT, et al. Barriers to and facilita-
tors of alcohol use disorder pharmacotherapy in primary care: a qualita-
tive study in five VA clinics. J Gen Intern Med. 2018;33(3):258-67.
Mellinger JL, Scott Winder G, DeJonckheere M, Fontana RJ, Volk ML,

Lok ASF, Blow FC. Misconceptions, preferences and barriers to alcohol

Page 9 of 9

use disorder treatment in alcohol-related cirrhosis. J Subst Abuse Treat.
2018;91:20-7.

23. McCarty D, GuY, Renfro S, Baker R, Lind BK, McConnell KJ. Access to treat-
ment for alcohol use disorders following Oregon’s health care reforms
and Medicaid expansion. J Subst Abuse Treat. 2018;94:24-8.

24. Mulia N, Lui CK, Bensley KMK, Subbaraman MS: Effects of Medicaid
expansion on alcohol and opioid treatment admissions in U.S. racial/
ethnic groups. Drug Alcohol Depend 2022; 231:109242.

25. Patterson BM, Spang JT, Draeger RW, Olsson EC, Creighton RA, Kamath
GV. Access to outpatient care for adult rotator cuff patients with private
insurance versus Medicaid in North Carolina. J Shoulder Elbow Surg.
2013;22(12):1623-7.

26. Chaudhry SB, Armbrecht ES, Shin Y, Matula S, Caffrey C, Varade R, Jones
L, Siegfried E. Pediatric access to dermatologists: Medicaid versus private
insurance. J Am Acad Dermatol. 2013;68(5):738-48.

27. Kardashian A, Wilder J, Terrault NA, Price JC. Addressing social determi-
nants of liver disease during the COVID-19 pandemic and beyond: a call
to action. Hepatology. 2021;73(2):811-20.

28. Williams EC, Matson TE, Harris AHS. Strategies to increase implementa-
tion of pharmacotherapy for alcohol use disorders: a structured review
of care delivery and implementation interventions. Addict Sci Clin Pract.
2019;14(1)6.

29. Williams EC, Gupta S, Rubinsky AD, Glass JE, Jones-Webb R, Bensley
KM, Harris AHS. Variation in receipt of pharmacotherapy for alcohol use
disorders across racial/ethnic groups: A national study in the U.S. Veterans
Health Administration. Drug Alcohol Depend 2017, 178:527-33.

30. Woodward EN, Matthieu MM, Uchendu US, et al. The health equity imple-
mentation framework: proposal and preliminary study of hepatitis C virus
treatment. Implementation Sci. 2019; 14(26).

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	Alcohol treatment discussions and clinical outcomes among patients with alcohol-related cirrhosis
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 

	Background
	Methods
	Cohort definition
	Covariates
	AUD treatment
	Clinical outcomes
	Analysis

	Results
	Cohort characteristics
	Baseline AUD treatment
	Hepatology-led alcohol treatment discussions
	Primary care-led alcohol treatment discussion
	AUD treatment and remission
	Clinical outcomes

	Discussion
	Conclusions
	Acknowledgements
	References


