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Abstract
Naltrexone is an approved drug for management of alcohol use disorder 
(AUD), but data in patients with liver disease (LD) are limited. We aimed to 
evaluate the safety of naltrexone in those with LD. This is a retrospective co-
hort of adults with and without LD who were prescribed naltrexone for AUD 
from 2015 to 2019 in a safety- net setting. Naltrexone hepatic safety was deter-
mined by liver enzyme changes during and after compared to before naltrex-
one prescription as well as rates of subsequent hospitalization and death by 
Kaplan- Meier methods. Factors associated with hospitalization were exam-
ined by Cox regression. Of 160 patients prescribed naltrexone for AUD, 100 
(63%) had LD and 47 (47%) of those with LD had cirrhosis (47% decompen-
sated). The total cohort, LD, and cirrhosis groups had lower adjusted mean 
aspartate aminotransferase and alanine aminotransferase levels after ver-
sus before naltrexone prescription (p < 0.001). Two- year survival was 97.7% 
(95% confidence interval [CI], 84.6– 99.7), 95.4% (95% CI, 82.8– 98.8), 90.8% 
(95% CI, 73.5– 97.0), and 81.3% (95% CI, 41.2– 93.8) in those without LD, LD 
without cirrhosis, cirrhosis, and decompensated cirrhosis groups (p = 0.46), 
respectively. Alcohol- related 2- year hospitalization rates were 8.2% (95% CI, 
2.7– 24), 27.7% (95% CI, 16.6– 44.0), 40.5% (95% CI, 24.8– 61.6), and 41.7% 
(95% CI, 23.3– 66.6) for the groups without LD, LD without cirrhosis, cirrhosis, 
and decompensated cirrhosis (p = 0.007), respectively. Independent predic-
tors of subsequent hospitalization were LD, (hazard ratio [HR], 3.70; 95% CI, 
1.19– 11.51; p = 0.02), cirrhosis (HR, 5.16; 95% CI, 1.69– 15.75), and shorter 
duration (≤30 days) of naltrexone prescription (HR, 2.50; 95% CI, 1.l2– 5.20; 
p = 0.01). Conclusion: Naltrexone is safe to use in patients with underlying 
LD, including those with compensated cirrhosis. Although encouraging, more 
safety data are needed for those with decompensated cirrhosis.
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INTRODUCTION

Alcohol- associated liver disease (ALD) poses a sig-
nificant burden to the US health care system, with 
5.4 per 100,000 deaths attributed to ALD in 2012[1] 
and ALD- related mortality increasing in younger de-
mographics.[1,2] ALD is the leading indication for liver 
transplantation,[3] accounting for substantial medical 
expenditures annually.[4] More urgently, during the co-
rona virus disease 2019 (Covid- 19) pandemic, alcohol 
use disorder (AUD) has increased, creating a larger 
population at risk for ALD.[5]

Treatment of underlying AUD prevents and can re-
verse complications of ALD.[3,6] The US Food and 
Drug Administration- approved treatments for AUD in-
clude disulfuram, naltrexone, and acamprosate, but a 
blackbox warning for hepatotoxicity (naltrexone) or an 
absence of safety data in patients with cirrhosis pose 
barriers for use in patients with ALD.[6] Guidelines en-
dorse combination therapy (pharmaceuticals and psy-
chosocial support) for treatment of AUD,[7] yet there is 
a paucity of data addressing safety and efficacy of AUD 
pharmaceuticals in patients with ALD.[6]

There is underutilization of AUD therapies among 
gastroenterology/hepatology specialists. In a study 
among veterans with ALD between 2011 and 2015, only 
1% of patients received combination therapy for AUD.[8] 
Among a survey of 408 gastroenterologists and hepatol-
ogists, more than 50% reported discomfort with prescrib-
ing medications for AUD,[9] and of those that prescribed, 
baclofen was the preferred agent, possibly reflecting 
safety concerns as this was the only drug evaluated in 
patients with cirrhosis.[9,10] While the need for additional 
education and training in AUD care is highlighted by 
these studies, a lack of data supporting the safety and 
efficacy of these medications is an additional barrier.

Naltrexone, a μ- opioid antagonist, moderates dopamine 
surges from alcohol and opioids[11] and can decrease alco-
hol consumption, preventing relapse with superior efficacy 
compared to baclofen and acamprosate.[12,13] Naltrexone 
is well tolerated with mild side effects.[14] However, a 
blackbox warning exists for hepatotoxicity demonstrated 
in safety trials at higher doses (100 mg) for obesity.[15] 
Several small studies have shown no relative increase 
in serum aminotransferase levels with naltrexone,[11,16,17] 
but data in patients with underlying liver disease (LD), es-
pecially cirrhosis, are limited. We aimed to evaluate the 
hepatic safety of naltrexone in those with and without LD.

METHODS

Data source and study population

This study was exempt from institutional review board 
review after institutional review. The data source for 
this retrospective cohort of adults (≥18 years of age) 

at a large safety- net hospital was created by Cerner 
Powerinsight Clinical Reporting. Records were que-
ried for all prescriptions of “naltrexone,” “ReVia,” or 
“Vivitrol” between May 24, 2015, and November 10, 
2019, that were run on November 11, 2019, and pro-
vided prescription order start and stop dates and may 
have included noncontinuous naltrexone prescriptions. 
The study was restricted to patients with prescriptions 
of naltrexone for AUD (per Diagnostic and Statistical 
Manual of Mental Disorders- 5 diagnostic criteria) in 
both inpatient and outpatient settings (n = 160). Those 
with naltrexone prescriptions for indications other than 
AUD (n = 49) or those with other known chronic liver 
diseases (chronic hepatitis B or C infection) were ex-
cluded (n = 20) as the purpose of the study was to 
examine the safety of naltrexone for those with AUD 
specifically.

Patients were categorized into two primary groups: 
(i) without LD (n = 60) and (ii) LD (n = 100) based 
on radiographic evidence of hepatic steatosis, the 
presence of nodular liver surface, or evidence of por-
tal hypertension on liver imaging (splenomegaly or 
intra- abdominal collaterals) in combination with ele-
vations in either liver enzymes (alanine aminotrans-
ferase [ALT], aspartate aminotransferase [AST]), 
total bilirubin (Tbili), or International Normalized Ratio 
(INR) and/or thrombocytopenia. Among patients with 
LD, the presence of cirrhosis was defined as fibro-
sis- 4 score ≥3.25,[18] International Classification of 
Diseases (Tenth Revision) codes for cirrhosis, or liver 
imaging demonstrating nodular liver surface or portal 
hypertension in combination with an elevation in INR 
or thrombocytopenia (n = 47). Patients with a history 
of ascites, variceal bleeding, spontaneous bacterial 
peritonitis, Child B/C cirrhosis, or hepatic encepha-
lopathy were classified as decompensated cirrhosis 
(n = 22).

Data collection

Demographic variables captured at the time of nal-
trexone prescription included age, sex, race/ethnic-
ity, health insurance, living situation, body mass index 
(BMI), psychiatric history, and metabolic risk factors (di-
abetes, hypertension, and hyperlipidemia). Laboratory 
data, including platelet count, INR, creatinine, albumin, 
alkaline phosphatase (ALP), ALT, AST, and Tbili, were 
collected at multiple time points and divided into the fol-
lowing three categories: before, within 1 year before the 
first naltrexone prescription; during, during naltrexone 
prescription; and after, 1– 12 months after naltrexone 
discontinuation. Naltrexone variables included formula-
tion, dose, and length of prescription (defined as the 
time from first to last naltrexone prescription) analyzed 
by longer (prescribed for >30 days) versus shorter 
(≤30 days) prescription.
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Study endpoints

Assessment of liver safety with naltrexone use

Differences in mean AST, ALT, ALP, and Tbili at three 
time points (before, during, and after naltrexone) were 
assessed overall and by group (without LD, LD with-
out cirrhosis, and cirrhosis). Liver enzyme elevations 
were defined as (i) ≥3× the upper limit of normal (ULN) 
if patients' prenaltrexone laboratory results were within 
the normal limits (ALT ≤ 19 U/L for women, ≤30 U/L for 
men; AST ≤ 50 U/L; Tbili ≤ 1 mg/dl)[19] or (ii) ≥3× the pren-
altrexone laboratory value if patients' prenaltrexone 
laboratory results were more than the ULN. Severe liver 
enzyme elevations for ALT and AST were defined as 
>10× ULN (ALT > 190 U/L for women, >300 U/L men; or 
AST > 1500 U/L; or Tbili > 10 mg/dl).

Mortality and alcohol- related hospitalizations

Mortality (including deaths from all causes) and 
alcohol- related hospitalizations were ascertained from 
the electronic medical record. Alcohol- related hospi-
talizations included hospitalizations for alcohol with-
drawal, alcohol- associated hepatitis, alcohol- induced 
gastrointestinal bleed or pancreatitis, and decompen-
sated cirrhosis.

Statistical analysis

Demographic and clinical characteristics were de-
scribed using medians with interquartile ranges (IQRs) 
and frequencies with percentages for numeric and cat-
egorical variables, respectively. Characteristics were 
compared by the presence of LD, using Wilcoxon rank 
sum, chi- square, and exact tests, as appropriate.

Multilevel mixed- effects linear regression estimated 
mean liver enzyme levels for ALT, AST, ALP, and Tbili 
and compared levels before to those during and after 
prescription. Random intercepts were used to address 
within- subject correlation as each patient could con-
tribute multiple observations. ALT, AST, and ALP were 
evaluated using log base- 2 transformations to achieve 
normality. To account for differences by sex and du-
ration of naltrexone prescription, mean enzyme levels 
were adjusted for both factors. Models were estimated 
for the overall cohort, without LD, and LD without cirrho-
sis and with cirrhosis. The main analysis used all avail-
able laboratory observations, and a sensitivity analysis 
included only patients with enzyme levels available at all 
three time points (before prescription, during, and after 
prescription). Among patients with before and during 
prescription enzyme levels, liver enzyme elevations 
and severe liver enzyme elevations while on naltrex-
one were estimated as the proportion of patients with a 

qualifying elevation for ALT, AST, and Tbili separately. 
Clopper- Pearson exact 95% confidence intervals (CIs) 
were calculated for binomial proportions. As we were 
most interested in identifying clinically significant hep-
atotoxicity, we also individually examined and reported 
cases of liver enzyme elevations and severe liver en-
zyme elevations (ascertained from the above analysis).

The Kaplan- Meier method was used to estimate rates 
of survival and alcohol- related hospitalization. Follow- up 
time was measured from the date of naltrexone prescrip-
tion until an event (death or first alcohol- related hospital-
ization) for the two respective analyses; those without 
events were censored on the date of last contact with 
the hospital system. The log- rank test was used to com-
pare alcohol- related hospitalization rates by LD status 
and duration of naltrexone prescription, using Sidak p 
values to adjust for multiple comparisons. Cox propor-
tional hazards regression estimated hazard ratios (HRs) 
and 95% CIs for characteristics associated with hospi-
talization for alcohol. Factors with p < 0.1 in the univari-
able analysis were assessed in the multivariable model 
selected by backward elimination (p > 0.05 for removal).

Differences with p < 0.05 were considered statisti-
cally significant. Analyses were performed using SAS 
9.4 (SAS Institute Inc., Cary, NC) and Stata MP 16.1 
(StataCorp LLC, College Station, TX).

RESULTS

Baseline characteristics of cohort

Of 160 patients prescribed naltrexone for AUD during 
the study period, the majority were men, were self- 
identified as Hispanic/Latinx, were insured by Medicaid, 
had a median age of 49 years (IQR, 39– 57), and were 
prescribed in outpatient clinics (Table 1). A total of 100 
(63%) patients had evidence of LD, and among those 
with LD, 47 (47%) had cirrhosis. Patients with versus 
without LD were more often men of older age, self- 
identified Hispanic/Latinx, prescribed naltrexone in 
an outpatient clinic, and had a referral to a hepatolo-
gist. Of patients with cirrhosis, 47% (n = 22) qualified 
as decompensated. Of those with available data to 
determine Child class and Model for End- Stage Liver 
Disease (MELD) (n = 24 and 41, respectively), 42%, 
37%, and 21% were Child class A, B, and C, respec-
tively, with a median initial MELD of 10 (IQR, 8– 16), 
MELD 9 (IQR, 8– 11), and MELD 15 (IQR, 10– 18) for 
those with cirrhosis (overall), compensated cirrhosis, 
and decompensated cirrhosis, respectively (Table S1).

The majority (94%) of patients had more than one con-
tact with the health care system during a median follow- up 
duration of 10 months (IQR, 4– 18) from first naltrexone 
prescription, with comparable follow- up among patients 
with and without LD (Table 1). The median duration of 
naltrexone prescription was 57 days (IQR, 28– 115).
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TA B L E  1  Selected demographics and clinical features for the total cohort

Characteristics Total cohort n = 160
Without liver disease 
n = 60

With liver disease 
n = 100

p 
value*

Age, years; median (IQR) 49 (39– 57) 46 (34– 56) 51(41– 58) 0.05

Male (%) 80 70 86 0.01

Ethnicity (%)

Black 12 10 13 0.03

Caucasian 4 8 2

Asian 2 3 1

Unknown 18 73 13

Hispanic 64 52 71

Unhoused (%)a 26 25 26 1.00

Psychiatric history (%) 54 80 39 <0.001

HIV positive (%)b 7 13 4 0.12

History of diabetes (%) 16 7 21 0.02

History of systemic arterial hypertension 
(%)

29 25 31 0.47

History of hyperlipidemia (%) 15 12 17 0.36

BMI (median, IQR)c 28 (24– 30) 27 (24– 29) 28 (23– 31) 0.61

Psychosocial intervention offered (%) 66 93 74 0.36

Referral to hepatologist (%) 13 0 20 <0.001

Insurance (%)

Medi- Cal 89 92 88 1.00

Medicare 8 7 8

Uninsured 2 2 3

Private 1 0 1

Naltrexone prescription details

Oral naltrexone formulation (%) 92, n = 160 88, n = 60 95, n = 100 0.40

Naltrexone dose (% prescribed)

25 mg/day 4 3 5 0.27

50 mg/day 88 85 90

380 mg/month 8 12 5

Naltrexone prescription location (%)

Clinic 63 58 65 0.02

Hospital 19 13 23

Inpatient psychiatry 12 22 6

Emergency room 6 7 6

Duration naltrexone Prescription, days; 
median (IQR)

57 (28– 118) 57 (30– 97) 56 (2– 127) 0.99

Duration of naltrexone prescription 
>30 days (%)

66 70 63 0.40

Follow- up time from naltrexone 
prescription to last medical encounter, 
months; median (IQR)

10 (4– 18) 11 (3– 18) 10 (4– 18) 0.99

Alcohol- related hospitalization after 
naltrexone (%)

19 7 26 0.003

Death (%)d 5 2 7 0.26

Abbreviations: BMI, body mass index; HIV, human immunodeficiency virus; IQR, interquartile range.
aMissing data: total cohort, n = 11; without LD, n = 3; with LD, n = 8.
bMissing data: total cohort, n = 43; without LD, n = 21; with LD, n = 22.
cMissing data: total cohort, n = 6; without LD, n = 4; with LD, n = 3.
dMissing data: total cohort, n = 9; without LD, n = 3; with LD, n = 6.
*Significant at values ≤ 0.05.
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Liver enzyme changes before, during, and 
after naltrexone prescription

A total of 441 ALT, 433 AST, 429 ALP, and 439 Tbili 
values were available for evaluation either before (me-
dian days from naltrexone start to laboratory results 
was 7 days [IQR, 1– 50]), during, or after prescription. 
Among all patients, the adjusted mean ALT decreased 
from 33 U/L before to 29 during (p = 0.11) and 27 after 
(p = 0.001) prescription, and the adjusted mean AST 
decreased from 45 U/L before to 38 during (p = 0.01) 
and 34 after (p < 0.001) prescription (Table 2). Similar 
patterns were observed among those with LD (ALT, 39 
versus 32 [p = 0.01] and 28 [p < 0.001]; AST, 59 versus 
46 [p = 0.001] and 39 [p < 0.001]) (Table 2) and cirrhosis 
(ALT, 39 versus 27 [p < 0.001] and 26 [p < 0.001]; AST, 
80 versus 49 [p < 0.001] and 47 [p < 0.001]) (Table 2). 
The mean Tbili also declined from before to during and 
after prescription (LD, 0.86 versus 0.82 [p = 0.54] and 
0.58 [p = 0.003]; cirrhosis, 1.25 versus 1.01 [p = 0.18] 
and 0.87 [p = 0.01]). In contrast, in patients without LD, 
no significant differences in mean ALT or AST were ob-
served during the study. In a sensitivity analysis that 

included only individuals with laboratory values avail-
able at all three time points (n = 182 for ALT, ALP, and 
Tbili; AST, n = 164; including 86.5% of patients with 
LD versus 44.7% of patients without LD, p = 0.001), 
results were similar although decreases in mean Tbili 
for the LD and cirrhosis groups did not achieve statisti-
cal significance (Table S2). Of those with normal liver 
tests before naltrexone (ALT, n = 19; AST, n = 25; ALP, 
n = 44; Tbili, n = 38), 31.58% (ALT), 20.00% (AST), 
13.64% (ALP), and 15.79% (Tbili) were noted to be 
abnormal during treatment with naltrexone. Of the pa-
tients who developed abnormal tests while on naltrex-
one, 16.67% (ALT), 20.00% (AST), 50.00% (ALP), and 
50.00% (Tbili) normalized while on treatment.

Cases of liver enzyme elevations during 
naltrexone therapy

Of 160 patients exposed to naltrexone, three cases of 
liver enzyme elevations occurred: one case of ALT liver 
enzyme elevation (1.2 events [95% CI, 0.3– 4.7] per 
1000 persons per year) and two cases of Tbili severe 

TA B L E  2  Mixed model analysis of adjusted means for total cohort, those with and without LD, and those with cirrhosis before, during, 
and after naltrexone

Value n

Before During After

Mean Mean p value* Mean p value*

A Liver enzymes for total cohort

ALT (IU/L) 441 33 29 0.11 27 0.001

AST (IU/L) 433 45 38 0.01 34 <0.001

ALP (IU/L) 439 88 84 0.19 90 0.32

Tbili (mg/dl) 439 0.68 0.71 0.60 0.60 0.10

B Liver enzymes LD group

ALT (IU/L) 325 39 32 0.01 28 <0.001

AST (IU/L) 318 59 46 0.001 39 <0.001

ALP (IU/L) 325 98 94 0.26 100 0.43

Tbili (mg/dl) 324 0.86 0.82 0.54 0.58 0.003

C Liver enzymes cirrhosis group

ALT (IU/L) 169 39 27 <0.001 26 <0.001

AST (IU/L) 168 80 49 <0.001 47 <0.001

ALP (IU/L) 169 108 100 0.12 101 0.52

Tbili (mg/dl) 168 1.25 1.01 0.18 0.87 0.01

D Liver enzymes without LD group

ALT (IU/L) 116 22 25 0.21 25 0.11

AST (IU/L) 115 25 27 0.29 27 0.20

ALP (IU/L) 114 70 65 0.34 97 0.45

Tbili (mg/dl) 115 0.4 0.52 0.02 0.19 0.03

Note: n = number of laboratory observations as patients can have multiple laboratory values; means are adjusted for sex and length of naltrexone prescription; 
all p values are for comparison to values before naltrexone (within 1 year before first naltrexone prescription), during (during naltrexone prescription), and after 
(1– 12 months after naltrexone discontinuation).
Abbreviations: ALT, alanine aminotransferase; ALP, alkaline phosphatase; AST, aspartate aminotransferase; LD, liver disease; Tbili, total bilirubin.
*p significant at values ≤ 0.05.
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liver enzyme elevations (1.6 events [95% CI, 0.5– 4.9] 
per 1000 persons per year). Two of these three cases 
(one each ALT and Tbili) temporally coincided with nal-
trexone prescription.

The first patient with a severe liver enzyme eleva-
tion of Tbili had a Tbili of 36.2 mg/dl (baseline) that 
decreased to 23.3 mg/dl (28 days after naltrexone pre-
scription) with similar elevations in ALP, AST, and ALT 
that did not qualify as a liver enzyme elevation and de-
creased after naltrexone prescription. The patient had 
Child C cirrhosis complicated by hepatic encephalop-
athy and ascites and had been abstinent for 2 months 
before naltrexone initiation. The patient had no history 
of metabolic syndrome, had a baseline BMI of 29.2 kg/
m2, and primarily used the outpatient clinic. The patient 
was admitted 29 days after naltrexone prescription with 
pneumonia provoking status epilepticus and ultimately 
died.

The second patient with a severe Tbili liver enzyme 
elevation had a Tbili of 1.4 mg/dl (baseline) that in-
creased to 9.8 mg/dl following admission (7 days after 
naltrexone initiation) for an esophageal variceal bleed 
and alcohol withdrawal; the patient's Tbili peaked at 
12.2 mg/dl (4 days after naltrexone discontinuation) with 
concomitant increases in ALP, AST, and ALT that did 
not qualify as liver enzyme elevations. The patient had 
metabolic syndrome, Child A cirrhosis with ascites, was 
unhoused, had a baseline BMI of 30.4 kg/m2, continued 
alcohol use, and used both the emergency room and 
outpatient clinics.

The patient with an ALT liver enzyme elevation had 
an ALT level that increased from 25 IU/L (baseline) to 
124 IU/L (18 months after naltrexone initiation); nal-
trexone was then discontinued. The last recorded ALT 
was 76 IU/L (135 days after naltrexone discontinuation) 
with no concomitant elevation in AST, ALP, or Tbili. 
The patient was unhoused, had no history of liver dis-
ease, had a baseline BMI of 29.2 kg/m2, and continued 
heavy alcohol use. The patient's primary point of con-
tact was the emergency department, and there were 
no recorded liver- related decompensations or alcohol- 
related admissions.

Mortality

During a median follow- up of 10 months (IQR, 4– 18), 
eight patients died. Cumulative 2- year survival in pa-
tients without LD was 97.7% (95% CI, 84.6– 99.7) com-
pared to 95.4% (95% CI, 82.8– 98.8; p = 0.93) for those 
with LD alone, 90.8% (95% CI, 73.5– 97.0; p = 0.52) 
for those with cirrhosis, and 81.3% (95% CI, 51.2– 
93.8; p = 0.25) for those with decompensated cirrho-
sis (Figure 1). Deaths occurred a median of 5 months 
(IQR, 2– 17) after initial naltrexone prescription. Of the 
deceased patients, 25% were women, the majority self- 
identified as Hispanic/Latinx (62%), had a mean age 

of 55 years, and had shorter naltrexone prescriptions 
(75%). No deaths were attributed to hepatic decompen-
sation or naltrexone- related hepatotoxicity, and only 
one death was attributed to complications of alcohol 
(alcohol- induced anoxic brain injury).

Alcohol- related hospitalizations

After receiving a naltrexone prescription, 30 patients 
(19%) had at least one subsequent alcohol- related 
hospitalization and no hospitalizations related to nal-
trexone hepatoxicity. Cumulative incidence of 2- year 
alcohol- related hospitalizations after naltrexone pre-
scriptions was 8.2% (95% CI, 2.7– 24.0) for those 
without LD compared to 27.7% for LD alone (95% 
CI, 16.6– 44.0; p = 0.09), 40.5% for LD with cirrhosis 
(95% CI, 24.8– 61.6; p = 0.006), and 41.7% (95% CI, 
23.3– 66.6; p = 0.005) for decompensated cirrhosis 
(Figure 2). Alcohol- related hospitalization rates were 
highest among those with LD and shorter naltrexone 
prescriptions (45.3%; 95% CI, 28.6– 66.0) and lowest in 
those without LD and shorter naltrexone prescriptions 
(0%) (p < 0.001) (Figure 3). While the cumulative inci-
dence of 2- year alcohol- related hospitalizations after 
naltrexone prescriptions was higher (42.9%; 95% CI, 
11.4– 92.4) for those with 25 mg daily naltrexone pre-
scriptions versus 50 mg daily naltrexone prescriptions 
(25.5%; 95% CI, 17.4– 36.4), only seven subjects re-
ceived the 25- mg dose, and statistical significance was 
not achieved (p = 0.42).

Patient characteristics at the time of naltrexone pre-
scription were assessed for association with risk of 
alcohol- related hospitalization (Table 3). In multivari-
able analysis, LD (hazard ratio [HR], 3.70; 95% CI, 

F I G U R E  1  Cumulative 2- year survival by group. Survival rate 
at 2 years was 94.9% (95% CI, 89.0– 97.7) overall, 97.7% (95% 
CI, 84.6– 99.7) in those without LD, 95.4% (95% CI, 82.8– 98.8) in 
those with LD without cirrhosis, and 90.8% (95% CI, 73.5– 97.0) 
for those with cirrhosis (p = 0.46). CI, confidence interval; LD, liver 
disease.
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1.19– 11.51), cirrhosis (HR, 5.16; 95% CI, 1.69– 15.75), 
and shorter naltrexone duration (HR, 2.50; 95% CI, 
1.20– 5.20) were independently associated with the risk 
of alcohol- related hospitalization.

DISCUSSION

Naltrexone has been shown to decrease heavy alco-
hol consumption and prevent alcohol relapse.[20– 25] 
Despite this, concerns for impaired drug metabolism 
and hepatotoxicity in patients with underlying LD are 

a likely barrier for use of this drug despite recent evi-
dence demonstrating its safety among various patient 
populations without LD.[11,16,26– 28] We demonstrated 
that naltrexone is safe in patients with AUD and LD.

Only one case of ALT elevation was observed among 
55 patients treated with naltrexone, representing an an-
nual event rate of 1.2 events per 1000 persons, which 
is relatively low. This ALT elevation was modest (<10 
ULN) and without bilirubin elevation. Given the lack of 
normalization of ALT after naltrexone discontinuation, 
other factors (e.g., ongoing alcohol use) may have been 
responsible for the observed increase. Two cases of 
jaundice (severe Tbili liver enzyme elevation) were ob-
served among 60 patients with LD, with only one occur-
ring during treatment with naltrexone. The first patient 
was jaundiced at baseline, and the Tbili declined after 
naltrexone prescription likely secondary to alcohol ab-
stinence. The second patient was noted to be jaun-
diced before initiation of naltrexone and experienced 
an increase in Tbili approximately 1 week after initiation 
of naltrexone in the setting of a gastrointestinal bleed 
and continued alcohol use. Both cases are unlikely to 
be naltrexone- related drug- induced liver injury, which 
is usually hepatocellular without any known cases of 
severe jaundice.[29]

Overall reductions in AST and ALT were seen in all 
three groups (without LD, LD without cirrhosis, and 
cirrhosis) over the course of naltrexone treatment and 
follow- up. The declines in adjusted means of AST and 
ALT in patients with LD have been similarly reported in 
patients without LD.[11,16,23] We hypothesize that this po-
tential benefit reflects reduced alcohol intake, with nal-
trexone use causing less liver- related injury, although 
the absence of information on alcohol use precludes 
any definitive conclusions on this relationship. Notably, 
no increase in adjusted means of AST and ALT sup-
ports a growing body of evidence supporting the safety 
of naltrexone in patients with LD prescribed naltrexone 
at dosages used for treating AUD.[11,16,27,28,30]

Overall, our cohort exhibited a high 2- year survival 
rate as expected for those without cirrhosis. Survival 
rates were comparable among those with cirrhosis, de-
compensated cirrhosis, LD, and without LD. The high 
survival rate within our decompensated cirrhosis group 
is somewhat unexpected given the natural history of 
decompensated ALD with an estimated 2- year survival 
of 54%.[31] Superior survival seen in our cohort, even 
for decompensated cirrhosis, could be associated with 
naltrexone usage, but given the lack of a comparator 
group, definitive conclusions cannot be made. Most 
reassuring, though, is the lack of naltrexone- related 
deaths, especially in those with decompensated cirrho-
sis, although continued vigilance is warranted as our 
sample size was small.

Not surprisingly, the 2- year alcohol- related hospital-
ization rates were highest among those with LD and 
cirrhosis. Published literature has cited reductions 

F I G U R E  2  Cumulative 2- year alcohol- related hospitalizations 
by LD group. Two- year alcohol- related hospitalization of patients 
with naltrexone prescriptions was 8.2% (95% CI, 2.7%– 24.0%) for 
those without LD compared to 27.7% for LD without cirrhosis (95% 
CI, 16.6%– 44.0%) and 40.5% for cirrhosis (95% CI, 24.8%– 61.6%) 
(p = 0.007). CI, confidence interval; LD, liver disease.

F I G U R E  3  Cumulative probability of alcohol- related 
hospitalizations by LD and naltrexone duration. Two- year alcohol- 
related hospitalization rates were highest among those with LD 
and naltrexone prescriptions shorter than 30 days (45.3%; 95% 
CI, 28.6%– 66.0%) and lowest in those without LD and naltrexone 
prescriptions less than 30 days (0%) (p < 0.001). CI, confidence 
interval; LD, liver disease; Nal, naltrexone.
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in alcohol drinking and relapse with approximately 
12 weeks of therapy, which is longer than our median 
naltrexone prescription of 57 days.[12,26,30,32] However, 
the findings of our study may suggest that patients with 
shorter prescriptions are more prone to relapse and 
subsequent hospitalizations due to undertreatment or 
may just reflect a lack of outpatient care resulting in 
hospitalizations in those with liver disease.

The low rates of hospitalization in those without LD 
and shorter prescriptions are difficult to interpret and 
may possibly reflect a selection bias of patients with a 
lower risk of relapse who may not benefit from naltrex-
one. Future studies examining the efficacy of at least 
12 weeks of naltrexone treatment for AUD in those with 
LD and cirrhosis are needed.

As a retrospective study, there are limitations. Liver 
enzyme elevations and severe liver enzyme elevations 
were detected only if laboratory values were checked, 
although severe liver enzyme elevations with jaundice 
would likely have triggered a health care encounter. 
Additionally, transient elevations caused by naltrexone 
may have been missed for the same reason, although 
these are usually self- limiting[29] and clinically mean-
ingful hepatoxicity would have likely triggered a health 
care encounter. Although we did not include patients 
with LD not on naltrexone for comparison, those with 
cirrhosis had comparable MELD scores compared to 
previous studies describing those with LD and AUD and 
likely show a representative population.[8] Furthermore, 
as hepatologists were not involved in prescribing nal-
trexone for those with LD, it is less likely that selection 
was based on liver disease severity. The length of pre-
scription duration was a proxy for naltrexone use, and 
adherence or gaps in prescriptions were not measured. 
Naltrexone prescriptions outside of our hospital system 
were not detected. Drinking history was not abstracted 
given limitations of retrospective quantification of 

alcohol intake from health records. Information regard-
ing patient visits outside of our network hospital was 
lacking; however, as the majority of patients have insur-
ance limitations, it is likely their follow- up would only be 
in our safety- net hospital. Our cohort was composed 
mainly of Hispanic/Latinx subjects, an understudied 
population, but this may limit the generalizability to the 
entire US population. The cohort of decompensated in-
dividuals with cirrhosis was small, limiting the power of 
this analysis. The potential confounding effect of psy-
chotherapy was not captured in this study, although ac-
cess to this resource is extremely limited in a safety- net 
setting and thus less likely to play a major confounding 
role. Finally, no conclusions could be drawn on the im-
pact of naltrexone use on mortality and alcohol- related 
hospitalizations as no comparator group was included. 
Despite these limitations, the results of this study pro-
vide real- world safety data regarding naltrexone use in 
the setting of ALD, which is of clinical importance.

In conclusion, we have shown naltrexone to be 
safe in patients with underlying LD with a very low 
incidence of liver enzyme elevations and no evidence 
of hepatotoxicity. Moreover, prescribed naltrexone 
was associated with improved liver enzymes, sug-
gesting clinical benefit. Naltrexone is likely a viable 
treatment option for AUD in those with LD, with con-
tinued close monitoring in decompensated cirrhosis. 
These results should encourage prospective studies 
in patients with AUD and cirrhosis, with the goal of ex-
panding the data on safety and examining the contri-
bution of AUD medications to stabilization of LD and 
patient survival.
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