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Graphical abstract

Naltrexone is safe in patients with cirrhosis

A retrospective study of a nationwide cohort of Veterans

Patients with cirrhosis with
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Highlights:

e Naltrexone is an effective medication for alcohol use disor-
der but is underutilized owing to fears of hepatotoxicity.

e Naltrexone in patients with cirrhosis was not associated with
development of DILI using RUCAM scoring.

e Naltrexone appears to be safe in patients with compensated
and decompensated cirrhosis.

e This study may encourage use of naltrexone in patients with
existing liver disease and ongoing alcohol use disorder.

https://doi.org/10.1016/j.jhepr.2024.101095

Impact and Implications:

Naltrexone is an effective medication for treating alcohol use
disorder but is underutilized in patients with underlying liver
disease due to historical concerns regarding hepatotoxicity.
This retrospective study shows no drug-induced liver injury in a
large cohort of patients with cirrhosis with new initiation of
naltrexone. This study may encourage providers to prescribe
naltrexone to patients with existing liver disease with ongoing
alcohol use disorder.
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Safety of naltrexone in patients with cirrhosis
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Background & Aims: Treatment of alcohol use disorder (AUD) improves survival in patients with alcohol-related cirrhosis.
However, medications for alcohol use disorder (MAUD) are underutilized in this population, partially due to concerns regarding
drug-induced liver injury (DILI). Our aim was to evaluate the safety of naltrexone in patients with cirrhosis.

Methods: This was a retrospective study of patients with cirrhosis who were prescribed naltrexone using the VOCAL (Veterans
Outcomes and Costs Associated with Liver Disease) database. Patients with new initiation of naltrexone after diagnosis of
cirrhosis who had liver enzymes checked within a 3-month time frame were included. A chart review was performed on patients
who developed alanine aminotransferase or alkaline phosphatase elevations to more than 2x or 5x the upper limit of normal,
respectively. The RUCAM (Roussel Uclaf causality assessment method) was used to determine if DILI occurred.

Results: A total of 3,285 patients with cirrhosis were initiated on naltrexone, of whom 2,940 had laboratory testing during the high-
risk DILI period. Only 2% of patients had liver enzyme elevations, and among those, 30 (48%) were classified as “DILI excluded”
and 32 (52%) were classified as “DILI unlikely”. No patients were classified as possible, probable, or highly probable DILI. No
deaths or new decompensations were attributed to naltrexone.

Conclusions: Naltrexone in patients with cirrhosis was not associated with development of DILI using RUCAM scoring.
Naltrexone appears to be safe in patients with compensated and decompensated cirrhosis.

Published by Elsevier B.V. on behalf of European Association for the Study of the Liver (EASL). This is an open access article under the CC BY-NC-

ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

Ongoing alcohol consumption in patients with alcohol-related
liver disease and cirrhosis increases risk of decompensation,
alcohol-related hepatitis, hepatocellular carcinoma, and
mortality."

Medications for alcohol use disorder (MAUD) are effective
for treating alcohol use disorder (AUD) by helping patients to
achieve and maintain abstinence from alcohol.” In a nationwide
retrospective cohort study of Veterans with alcohol-related
cirrhosis and AUD performed by these authors, FDA-
approved MAUD including naltrexone and acamprosate
improved survival.®

Despite these benefits, MAUD are underutilized in patients
with cirrhosis.®” This underutilization is partially due to con-
cerns regarding MAUD safety in patients with liver disease. A
recent systematic review addressed this concern by demon-
strating a 3% rate of adverse events related to MAUD in pa-
tients with cirrhosis; however, naltrexone, which is one of the
three main US FDA-approved MAUD, was not evaluated in
this review.®

Naltrexone-induced hepatotoxicity has been a historical
concern due to studies in the 1980s that found asymptomatic
liver enzyme elevations in patients receiving high-dose
naltrexone.® This led to an FDA black-box warning for
naltrexone-induced hepatotoxicity, which was later removed
in 2013 given the lack of evidence of liver disease
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exacerbation.'®'" A multicenter, non-randomized, open-label
study of patients without liver disease receiving naltrexone vs.
placebo for AUD demonstrated the overall safety of naltrexone
with no significant differences in liver enzymes between
groups.12 In a review of existing randomized control trials of
naltrexone in patients without liver disease, the most common
adverse events included nausea, vomiting and dizziness and
the main severe adverse event was precipitation of withdrawal
from opioids.* Despite removal of the black-box warning, a
precautionary note of possible hepatotoxicity persists in the
naltrexone prescribing information, which fosters the percep-
tion that naltrexone should be avoided in liver disease."

The survival benefit of treating AUD in patients with cirrhosis
demands an objective assessment of the concern regarding
naltrexone-induced hepatotoxicity. Therefore, we aimed to
evaluate the safety of naltrexone in patients with compensated
and decompensated cirrhosis based on risk of drug-induced
liver injury (DILI).

Materials and methods

The VOCAL (Veterans Outcomes and Costs Associated with
Liver Disease) cohort is an established time-updating dataset
derived from the Veterans Affairs (VA) Corporate Data Ware-
house. Approval for this study was obtained from the Institu-
tional Review Boards at all participating VA sites. Veterans
enrolled from 2008 to 2021 with a diagnosis of cirrhosis were
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included. Cirrhosis was diagnosed based on a previously vali-
dated methodology using ICD versions 9 or 10 diagnosis codes
and required one inpatient ICD code or two outpatient ICD
codes.'""'® This methodology is predictive of cirrhosis diag-
nosis with a 90% positive predictive value and 87% negative
predictive value in the VA database.’

Exposure was defined as new initiation of naltrexone after
diagnosis of cirrhosis with no naltrexone in the preceding 12
months. Even a single dose of naltrexone was considered
exposure. Only the first exposure after diagnosis of cirrhosis
was considered for analysis. The high-risk DILI period was
defined as day of drug initiation to 3 months based on Roussel
Uclaf Causality Assessment Method (RUCAM) criteria.'®

Patients with no labs in the high-risk DILI period were
excluded. For baseline values, the closest alanine amino-
transferase (ALT), aspartate aminotransferase (AST), alkaline
phosphatase (ALP), and total bilirubin prior to starting
naltrexone were obtained. Maximum ALT and ALP in the high-
risk DILI period were identified. Liver enzyme elevation was
defined as greater than 5x the upper limit of normal (ULN) for

ALT, or greater than 2x the ULN for ALP.'® In patients with
abnormal baseline values, liver enzyme elevations were defined
as ALT or ALP 5x or 2x the patient’s baseline, respectively.
RUCAM criteria are used to predict if changes in liver en-
zymes are indicative of DILI. RUCAM divides liver enzyme el-
evations into either hepatocellular, cholestatic, or mixed injury
based on “R value” (ratio of ALT to ALP as multiples of the
ULNs). RUCAM assigns points based on time course of liver
enzyme elevation, patient risk factors (age, alcohol use),
concomitant drugs, alternative causes, and drug re-exposure
to predict DILI likelihood for a specific drug.'® In patients
meeting liver enzyme elevation criteria, chart review was done
by a trained internal medicine resident (RT) and RUCAM was
scored. All inpatient, outpatient and consult notes in that time
frame were reviewed to determine alternative diagnoses. All
imaging, prescription medications, supplements, over the
counter medications, blood work, imaging, and pathology were
reviewed. In addition, charts for patients who died or newly
decompensated within 3 months of starting naltrexone were
reviewed to identify the cause of death or decompensation.

Patients with alcohol-related cirrhosis
with new initiation of naltrexone
N = 3,285

|

Meeting inclusion criteria:
Patients with labs within high-risk period
n = 2,940

|

Patients evaluated by RUCAM: with 59 PO
enzyme elevation during high-risk period —— 11IM
n=62 2 Both

-

Hepatocellular elevation
n=26

N
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n =
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\

Mixed elevation
n=14

J

Alternative causes*

-

N

Alcohol Infection Biliary Other drugs No cause
60% (37/62) 18% (11/62) 5% (3/62) 5% (3/62) 23% (14/62)
RUCAM scores
Excluded: <0 Unlikely: 1-2 Possible: 3-5 Probably: 6-8 Highly: =29

48% (30/62) 52% (32/62) 0 0 0

Fig. 1. Flow diagram of patients with liver enzyme elevation. High-risk period defined as day of drug initiation through 3 months. Liver enzyme elevation defined as
5x the ULN for ALT and/or 2x the ULN for ALP. Enzyme elevation groups determined by R value (ALT/ULN divided by ALP/ULN, with R >5 hepatocellular, R <2
cholestatic). *Multiple alternative causes were identified in 12 (19%) patients. RUCAM scores for drug induced liver injury assessment. ALT, alanine aminotransferase;
ALP, alkaline phosphatase; PO, per os; IM, intramuscular; RUCAM; Roussel Uclaf causality assessment method; ULN, upper limit of normal.

JHEP Reports, mmm 2024. vol. 6 | 1-5 2



Results

A total of 3,285 patients with cirrhosis were new initiators of
naltrexone. Among these patients, only 2,940 had follow-up
laboratory testing within the high-risk DILI period (Fig. 1).
Average age was 58, 96% were male, 63% were White and
20% were Black. The etiology of cirrhosis was alcohol in 61%,
and alcohol and hepatitis C in 32% (Table 1). Median time from
diagnosis of cirrhosis to initiation of naltrexone was 22 months
(IQR: 7-46). History of decompensation prior to initiation of
naltrexone was present in 915 (31%) (ascites 13%, variceal
bleeding 18%, hepatic encephalopathy 10%). A total of 433
(15%) had Child-Pugh class B or C cirrhosis at the time of
initiation of naltrexone, and 6% had jaundice (bilirubin >3)
(Table 1). Among the 2,940, 42 (1.4%) patients received intra-
muscular (IM) naltrexone.

In the cohort of 2,940, there were 37 deaths and 11 new
decompensations within the first 3 months of naltrexone initi-
ation. Most common etiologies of death included end-stage
liver disease on hospice (8), septic shock (6), gastrointestinal
bleeding (3), hepatocellular carcinoma on hospice (2), suicide
(2), unknown (4). New decompensations included hepatic en-
cephalopathy (5), ascites (2), variceal bleed (3) and hepatic
encephalopathy with ascites (1). None of the decompensation
episodes were attributed to naltrexone initiation.

Among the patients with baseline labs, we observed a me-
dian (IQR) reduction in AST of -5 (=30, 10) and in ALT of -2
(=17, 9). Total bilirubin nominally decreased in 53% of patients
with median (IQR) change of —-0.07 (-0.4, 0.2) (Table 1).

Among 2,940 patients, only 62 (2%) had significant enzyme
elevation, consisting of 37 (1.3%) with a rise in only ALT, 21

Table 1. Baseline characteristics of patients with cirrhosis who were pre-
scribed naltrexone.

Baseline characteristics N = 2,940
Gender (female %) 126 (4%)
Age, mean (SD) 58 (9%)
Race, n (%)
White 1,862 (63%)
Black 579 (20%)
Other 599 (17%)
Etiology (%)
Alcohol 1785 (61%)
Alcohol and hepatitis C 942 (32%)
Other 213 (7%)
Baseline laboratory values®, mean (SD)
Bilirubin 1.3 (1.5)
AST 70.2 (77.1)
ALT 50.6 (563.1)
ALP 112.6 (64.5)
MELD-Na 11.(7)
Child Pugh class (%)
A 2,506 (85%)
B 411 (14%)
C 22 (0.7%)
Decompensation* (%) 915 (31%)
Jaundice (%) 177 (6%)
History of ascites (%) 381 (13%)
History of hepatic encephalopathy (%) 282 (10%)
Spontaneous bacterial peritonitis (%) 43 (2%)
History of variceal bleeding (%) 520 (18%)

ALP, alkaline phosphatase; ALT, alanine aminotransferase; AST, aspartate amino-
transferase; MELD-Na, model for end-stage liver disease-sodium.

*Baseline liver enzymes were missing in 32% of patients.

*Patients could have more than one decompensation.
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(0.7%) with a rise in only ALP and 4 (0.1%) meeting both criteria
(Fig. 1). From the 62 patients with liver enzyme elevation, 59
were prescribed oral (PO) naltrexone alone, one was prescribed
IM naltrexone alone and two were prescribed IM and PO
naltrexone. Twenty six of 62 patients (42%) had hepatocellular,
22 patients (35%) cholestatic and 14 patients (23%) mixed el-
evations (Fig. 1). Using the RUCAM scoring system, 48% were
scored as “DILI excluded”, and 52% scored “DILI unlikely.” No
patients scored “possible”, probable” or “highly probable”.

Among the 62 patients with liver enzyme elevation, 28 (45%)
had additional lab work, 30 (48%) had abdominal imaging (ul-
trasound, cross-sectional imaging), and one (2%) had a biopsy.
The biopsy did not show evidence of DILI. On review of clinic
notes and lab values, 46/62 (74%) patients were found to have
ongoing alcohol use.

Among the 62 patients with liver enzyme elevation, alter-
native causes were identified in 48 (77%) patients. This
included 37 (60%) who were acutely intoxicated at the time of
the elevation. Systemic infection was identified in 11 (18%),
including a new diagnosis of hepatitis B (1), hepatitis C (2 new
diagnoses, 5 previously diagnosed but newly commencing
antiviral treatment), a new diagnosis of HIV (1), shock sec-
ondary to cellulitis (1), and COVID-19 infection (1). Other etiol-
ogies included biliary (3, 5%), pancreatic disease (4, 6%),
cardiopulmonary shock (3, 5%), and alcohol-related hepatitis
(1, 2%). Other high-risk DILI drugs were identified in 3 (5%)
including new statin use (1), acetaminophen toxicity (1), and
immunotherapy (1). In 12 (19%) patients, multiple alternative
causes were identified. There were also 14 (23%) patients for
whom no specific cause for liver enzyme elevation could be
identified via chart review.

Discussion

Our study is the largest study of safety of naltrexone among
patients with cirrhosis, including 2,940 patients who were
prescribed naltrexone and had lab work within 3 months of
initiation. There was not a single case of DILI based on RUCAM
scoring. Significant liver enzyme elevation was only seen in 2%
of patients, and a clear alternative cause was identified in 77%
of these cases. None of the deaths or new decompensations
within the first 3 months after initiation of naltrexone were
attributed to this medication. Among the patients with baseline
labs, the median AST and ALT at follow-up decreased
compared to baseline.

Medical treatment of AUD is associated with reduced inci-
dence and progression of alcohol-related liver disease,
including decreased progression to decompensated cirrhosis,
and improved survival in patients with cirrhosis.>'” Despite
these benefits, MAUD are vastly underutilized in patients with
alcohol-related cirrhosis. Barriers to treatment for AUD in pa-
tients with cirrhosis include perceived stigma, cost of phar-
macotherapy, challenges participating in counseling and lack of
provider confidence in prescribing MAUD in liver disease.'®2°
Our study showing no cases of DILI in a large nationwide
sample of patients with compensated and decompensated
cirrhosis provides evidence of the safety of naltrexone in this
population. Our findings are consistent with previous studies
on the safety of naltrexone in patients with alcohol-related
cirrhosis, however, these studies have been limited by small
sample sizes.?’ We are hoping this safety data helps providers
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feel more confident in prescribing naltrexone to patients with
liver disease. The only current contraindication to naltrexone is
active opioid use disorder, use of opiate agonists (methadone)
or use of partial agonists (buprenorphine), so patients should
be assessed for these prior to naltrexone initiation.'® A mini-
mum of 3 months of naltrexone has been recommended, and
many recommend continuing it for at least a full year, as the risk
of recurrence is highest during this time frame.?*

Our study has several limitations. First, diagnosing DILI is
very challenging in clinical practice and via retrospective chart
review. RUCAM was chosen as our assessment tool as it has
been previously validated and has good inter-observer agree-
ment.'®?® However, RUCAM, like any other instrument, has
limitations given subjectivity of use.’* We also reviewed notes
for alternative causes that are not specifically listed in RUCAM,
so as not to miss alternative diagnoses. Second, there is no
uniform protocol in terms of checking liver enzymes after
starting naltrexone, therefore potential cases of DILI could have

been missed if patients developed DILI outside the high-risk
window or were excluded if labs were not drawn after
naltrexone initiation. This could have potentially resulted in
selection bias, with exclusion of patients with less engagement
in care. Third, we used ICD-9/10 codes to identify patients with
cirrhosis, so we may not have detected all patients with
cirrhosis. To minimize this limitation, we used a previously
validated methodology with two outpatient or one inpatient
code for cirrhosis.'* Additionally, the patients in our study pri-
marily received PO naltrexone. Therefore, our sample size is not
large enough to comment on the safety of IM naltrexone in this
population, and future studies focusing on IM naltrexone are
needed. Lastly, the cohort included only 4% women, which
could limit generalizability.

There was no significant association of DILI with naltrexone
use in patients with cirrhosis using RUCAM scoring. Naltrexone
appears to be safe in patients with compensated and decom-
pensated cirrhosis.
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