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Abstract
Background—We sought to determine the impact of naltrexone on hepatic enzymes and HIV
biomarkers in HIV-infected patients.

Methods—We used data from the Veterans Aging Cohort Study-Virtual Cohort, an electronic
database of administrative, pharmacy and laboratory data. We restricted our sample to HIV-
infected patients who received an initial oral naltrexone prescription, of at least seven days
duration. We examined aspartate aminotransferase (AST) and alanine aminotransferase (ALT) and
HIV biomarker (CD4 and HIV RNA) values for the 365 days prior to, during, and for the 365 days
post-naltrexone prescription. We also examined cases of liver enzyme elevation (LEE; defined as
greater than 5 times baseline ALT or AST or greater than 3.5 times baseline if baseline ALT or
AST was greater than or equal to 40 IU/L).

Results—Of 114 HIV-infected individuals, 97% were male, 65% white, 57% Hepatitis C co-
infected, median age was 49 years; 89% of the sample had a history of alcohol dependence and
32% had opioid dependence. Median duration of naltrexone prescription was 49 (interquartile
range 30–83) days, representing 9,525 person-days of naltrexone use. Mean ALT and AST levels
remained below the upper limit of normal. Two cases of LEE occurred. Mean CD4 count
remained stable and mean HIV RNA decreased after naltrexone prescription.

Conclusions—In HIV-infected patients, oral naltrexone is rarely associated with clinically
significant ALT or AST changes and does not have a negative impact on biologic parameters.
Therefore, HIV-infected patients with alcohol or opioid dependence can be treated with
naltrexone.

1. Introduction
Naltrexone is an opioid antagonist that blocks activation of the μ-opioid receptor and
moderates alcohol and opioid induced dopamine increases in the nucleus accumbens.(Anton,
2008) In the United States naltrexone is available as an oral tablet and a depot injection
formulation (approved for the treatment of both alcohol and opioid dependence). Naltrexone
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is an effective treatment for patients with unhealthy alcohol use. It decreases alcohol
consumption in patients with heavy drinking and prevents relapse in patients who have
achieved abstinence.(Anton et al., 2006; Garbutt et al., 2005; Hernandez-Avila et al., 2006;
Kranzler et al., 2009; O'Malley, 1996; Streeton and Whelan, 2001) Additionally, naltrexone
has been used for relapse prevention in patients with opioid dependence (Comer et al., 2006;
Hulse et al., 2009; Minozzi et al., 2006).

Alcohol and opioid use disorders are common among HIV-infected individuals.
Approximately half of HIV-infected patients report current alcohol use; with 15% (two to
three times that of non-infected individuals) of drinkers classified as heavy drinkers.(Galvan
et al., 2002) Approximately 20–40% of HIV-infected individuals have alcohol problems.
(Samet et al., 2004) In addition, roughly 20% of all HIV-infected individuals in the United
States acquired the virus through injection opioid use.(Centers for Disease Control and
Prevention, 2009) Both heavy drinking and opioid misuse have adverse consequences on
antiretroviral adherence, HIV disease progression, development of viral drug resistance, risk
taking behaviors and biologic parameters in HIV-infected patients.(Arnsten et al., 2002;
Braithwaite et al., 2005; Celentano et al., 1998; Cook et al., 2001; Galvan et al., 2002; Lucas
et al., 2001; Lucas et al., 2002; Samet et al., 2003; Stein et al., 2000) Therefore, it is
imperative to screen for and treat unhealthy alcohol use and opioid use among HIV-infected
patients.

Prior to investigation and widespread clinical use of naltrexone in HIV-infected patients,
both the safety of naltrexone and its impact on HIV therapies should be evaluated. Common
side-effects of naltrexone include nausea, vomiting, and abdominal discomfort.
Hepatotoxicity, one of the more concerning side-effects, occurs in 1–2% of patients,
generally at doses of naltrexone higher than used for the treatment of alcohol and opioid
dependence—roughly 100 to 300 mg.(Anton, 2008) This finding has resulted in a “black
box” warning, restricting the use of naltrexone to patients without severe hepatic
dysfunction. HIV treatment, its associated comorbidities and treatment of associated
comorbidities also confer additional risks of hepatotoxicity. For instance, certain
antiretroviral medications used to treat HIV have known hepatotoxicity (e.g. ritonavir,
efavirenz, nevirapine, tipranavir).(Panel on Antiretroviral Guidelines for Adults and
Adolescents, 2009) Dyslipidemia is a common side effect of certain classes of antiretroviral
medications and is often treated with cholesterol-lowering medications which may cause
hepatotoxicity.(Panel on Antiretroviral Guidelines for Adults and Adolescents, 2009) In
addition roughly 30% of HIV-infected patients are co-infected with Hepatitis C (HCV), and
HIV/ HCV-co-infected patients have a more rapid progression to the development of
cirrhosis than do patients with HCV monoinfection, increasing the concern for medication
induced hepatotoxicity. (Soto et al., 1997; Sulkowski et al., 2000) However, the impact of
naltrexone on hepatic function in HIV-infected patients has never been systematically
assessed.

An additional concern is whether naltrexone impacts the effectiveness of HIV antiretroviral
treatment. There are limited data on the pharmacokinetic and pharmacodynamic interactions
between naltrexone and antiretroviral medications. Based on studies outlining the
metabolism of naltrexone, these interactions appear to be minimal. The majority of
antiretroviral medications are metabolized via the cytochrome P-450 system (CYP450). This
metabolic pathway is known to lead to drug interactions with a number of medication
classes. Naltrexone, however, is not completely metabolized via CYP450 and therefore
significant interactions are not expected.(Faragon and Piliero, 2003) One study found that
naltrexone had no significant effect on the area under the curve, maximal concentration or
half-life of AZT (McCance-Katz et al., 2001). Another study suggested that naltrexone may
actually potentiate the antiviral effects of AZT and a protease inhibitor, indinavir.(Gekker et

Tetrault et al. Page 2

Alcohol Clin Exp Res. Author manuscript; available in PMC 2013 February 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



al., 2001) One in vitro study, that demonstrated naltrexone inhibits alcohol induced HIV-
viral replication in human lymphocytes, provides preliminary evidence that naltrexone may
improve HIV disease progression in HIV-infected alcohol users.(Wang et al., 2006)

In preparation for the expanded use of naltrexone in HIV-infected individuals, the purpose
of the current study was to assess the impact of naltrexone treatment on hepatic enzymes and
HIV biomarkers in this patient population.

2. Materials and Methods
2.1 Study design and data source

The data source for this nested case series was the Veterans Aging Cohort Study-Virtual
Cohort (VACS-VC). The VACS-VC is an electronic database of longitudinal administrative,
pharmacy, and laboratory data of HIV-infected and HIV-uninfected matched controls. Full
details of the VACS-VC have been described elsewhere.(Fultz et al., 2006) The study
includes data from 41,783 HIV-infected veterans from 128 sites nationwide who were
identified between October 1997 and September 2008. Of the HIV-infected veterans in the
VACS-VC, 28% have alcohol dependence and 11% have opioid dependence.

2.2 Patients
Study inclusion criteria were HIV infection, first prescription of oral naltrexone after
January 1, 2003, and duration of naltrexone prescription of at least 7 days. We restricted our
analysis to patients' first prescription of naltrexone to avoid enriching our sample with
patients who had prior exposure to naltrexone. We chose the cut-off date to assure complete
information on both inpatient and outpatient use of naltrexone.

2.3 Variables
The variables included in our analysis included gender, age, and race/ethnicity; use of
antiretroviral treatment (ART) at the time of naltrexone initiation; Hepatitis C virus (HCV)
status by ICD-9 coding, positive antibody testing or evidence of HCV viral load; and hepatic
enzymes: alanine aminotransferase (ALT) and aspartate aminotransferase (AST). We also
examined cases of liver enzyme elevation (LEE) which we defined as an increase of greater
than 5 times baseline (baseline defined as average of all available lab data in the year prior
to naltrexone prescription) in ALT or AST or greater than 3.5 times baseline if baseline was
greater than 40 IU/L (normal range for

ALT =9–60, normal range for AST 10–40).(Cicconi et al., 2007) Finally we included the
HIV biomarkers CD4 count and HIV RNA.

2.4 Data Analyses
Summary statistics were used to describe the sample characteristics. We then performed
mixed-model, random intercept regression to estimate levels of ALT, AST, CD4 count and
HIV RNA as a function of naltrexone status, accounting for multiple measurements per
patient (within a period and among periods). Because ALT, AST and HIV RNA are not
normally distributed, log transformations were used in the analysis. Three time periods were
considered: pre-naltrexone prescription, the 365 prior to first naltrexone prescription; during
naltrexone prescription; and post-naltrexone, the 365 days following the end of the last
naltrexone prescription. We used the coefficients from the regression equations to calculate
adjusted means for the pre-, during- and post-naltrexone periods. We compared mean values
from the during naltrexone and post-naltrexone periods to the pre-naltrexone period. We ran
two separate analyses for ALT and AST, first using all available data for each of the time
periods and second using only those patients with data available in all time periods. We also
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ran two separate analyses for CD4 count and HIV RNA, first using all available data for
each of the time periods and second using data available from the pre-naltrexone and data
from either the during or post-naltrexone periods. Because the number of available lab
values for each patient at each of the three time points varies, we chose to use a mixed
model analysis to properly account for the repeated measures on each patient. Differences
were considered statistically significant if p value for the comparison was < 0.05. Because
we were most interested in identifying clinically significant hepatotoxicity in our sample of
HIV-infected patients prescribed naltrexone, we also individually examined cases of LEE
(defined above). All analyses were performed with SAS software, version 9.1.3.

3.1 Sample characteristics
Of 279 HIV-infected patients prescribed naltrexone, 114 patients were included in the final
analysis (Figure 1). The sample was predominantly male (97%), with a median age of 49
years, and 45% were white (Table 1). HCV co-infection was identified in 57% of patients.
At the time of naltrexone initiation 52% were on ART, 89% had a diagnosis of alcohol
dependence and 32% had opioid dependence (categories not mutually exclusive).

3.2 Liver enzyme changes pre-, during, and post-naltrexone prescription
The median duration of naltrexone prescription was 49 days, representing 9,525 person-days
of naltrexone prescription; 10 patients were on naltrexone for 6 months or more. Table 2a
shows the adjusted mean ALT and AST levels (from regression equations) using all
available data on patients pre-, during, and post-naltrexone prescription. Mean ALT and
AST levels decreased both during and post-naltrexone prescription. In table 2b, we show
these changes with the sample restricted to patients (n=58) who had lab data available at all
three time points. For both ALT and AST, mean levels decreased and remained stable or
increased during and post-naltrexone prescription; however, these values remained below
the upper limit of normal.

3.3 Cases of liver enzyme elevation (LEE)
Out of 114 HIV-infected patients exposed to naltrexone, eight cases of LEE occurred;
however, in only two cases did the LEE temporally coincide with the naltrexone prescription
(2%, 95% CI 0–6%). Figure 2 shows the two cases where LEE occurred close to the time
period covered by a naltrexone prescription. In the first HIV-infected patient with comorbid
alcohol abuse/dependence and HCV, ALT increased to 225 at day 62 at which point
naltrexone prescription ended and liver enzymes subsequently returned to baseline levels at
day 82. In the second HIV-infected patient, naltrexone prescription ended at day 30 but ALT
increased to 152 at day 63.

Figure 3a–d shows the remaining four cases of LEE. As can be seen in the figure, none of
these cases temporally coincided with a naltrexone prescription, with elevations occurring
between 100 to 200 days after naltrexone prescription had ended.

3.4 HIV biomarker changes pre-, during, and post-naltrexone prescription
The HIV biomarker changes pre-, during, and post-naltrexone prescription are shown in
table 3a. There was no change in adjusted mean CD4 count during and post-naltrexone
prescription compared with pre-naltrexone prescription levels. However, adjusted mean HIV
RNA decreased from 1597 copies/mL pre-naltrexone prescription to 695 copies/mL post-
naltrexone prescription (p<0.0001). In table 3b, we show the HIV biomarker changes pre-
and either during or post-naltrexone prescription for the patients (N=61) who had lab data
available pre-naltrexone and results either during or post-naltrexone prescription. Again,
adjusted mean CD4 counts remained stable but HIV RNA decreased from 2,565 to 1,144
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(p<0.0001). We did perform an exploratory analysis adjusting the models for ART use and
this did not change the results.

4. Discussion
These findings represent the largest sample of HIV-infected patients who have received
naltrexone and been evaluated longitudinally. Our results revealed no substantial changes in
AST or ALT during naltrexone treatment in HIV-infected patients, the majority of whom
were also HCV-infected and receiving ART. We witnessed two cases among 114 patients of
LEE and in this both cases, the LEE reversed after naltrexone discontinuation. Additionally,
HIV biomarkers do not appear to be adversely affected by naltrexone prescription.

Several studies investigating naltrexone for the treatment of alcohol and opioid dependence
in HIV uninfected patients have concluded, as we have, that oral naltrexone treatment does
not appear to cause hepatotoxicity, though monitoring of liver enzymes is prudent. (Berg et
al., 1996; Brahen et al., 1988; Brewer and Wong, 2004; Croop et al., 1997; Pini et al., 1991;
Yen et al., 2006) The hepatic safety of extended-release naltrexone for the treatment of
alcohol dependence has also been assessed and reached similar conclusions.(Lucey et al.,
2008) Although most studies investigating the use of naltrexone for the treatment of alcohol
or opioid dependence conclude that naltrexone is safe, isolated cases of liver enzyme
elevation did occur in some of these trials. As presented here, once naltrexone was
discontinued, however, liver enzymes promptly returned to baseline.(Anton et al., 2006; Yen
et al., 2006) Concerns over hepatotoxicity initially arose from studies of naltrexone
treatment for patients with obesity.(Atkinson et al., 1985; Malcolm et al., 1985) However, in
these studies, doses of naltrexone exceeded 100 mg daily, compared with 25–50 mg daily
for the treatment of alcohol or opioid dependence.(Pfohl et al., 1986) Additionally, obesity
itself is a known risk factor for increased liver enzymes and may have conferred additional
risk in these studies.(Boppidi and Daram, 2008; Diehl, ; Fabbrini et al.) More recent studies
on the use of high dose (greater than 100 mg) naltrexone for the treatment of impulse control
disorders suggested that naltrexone is safe provided intake of other known hepatotoxic
medications (i.e., acetaminophen, ibuprofen) is limited.(Kim et al., 2006; Marrazzi et al.,
1997)

Our investigation differs from other studies as it focuses on hepatic safety of naltrexone in
HIV-infected patients and also studies the clinical impact of potential drug-drug interactions
with ART. Prior work has focused on the in-vitro effects of naltrexone on HIV-infected
cells, but clinical studies of naltrexone in HIV-infected patients have been lacking.(Gekker
et al., 2001; Wang et al., 2006) One prospective clinical trial investigated the hepatic safety
of naltrexone in 116 patients with HCV and found no evidence of increased hepatic risk in
this population.(Lozano Polo et al., 1997)

Our study has limitations. Because the data is observational and routine serial blood work
was not performed, we were only able to detect cases of LEE that were measured in the
course of clinical care. It is possible that some elevations went undetected, but we think it
unlikely that elevations that would have reached our threshold (5 times normal) were not
detected. Additionally, while we observe a decrease in HIV RNA both in the original
analysis and when adjusted for ART, we note that these observations are strictly associations
and these data do not allow us to make causal inferences about the relationship between
naltrexone prescription and CD4 count or HIV RNA. Also, because this cohort is assembled
using VA data, very few women are represented in this sample. Moreover, because we
measured naltrexone prescriptions, initiation of and adherence to naltrexone was not
assessed. Finally, the number of patients with data available at all time points studied is
small and therefore may limit our conclusions. It is notable that the sample size of patients
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with available liver function tests and HIV biologic parameter data decreased during and
post-naltrexone prescription. This missing lab data may represent poor follow-up on the part
of the physician, perception of clinical improvement on the part of the patient and a lack of
need to follow up with the doctor, or relapse to alcohol or opioid use. Despite these
limitations, our study is the first to investigate hepatic safety and HIV biologic parameters in
a cohort of HIV-infected patients prescribed naltrexone for the treatment of alcohol and
opioid dependence.

Our results suggest that naltrexone, the only medication approved to treat both alcohol and
opioid dependence and one of only a few available pharmacotherapies available to treat
these disorders, rarely causes hepatotoxicity and has no adverse effects on biologic
parameters in HIV-infected patients. One major advantage of naltrexone, compared with
other pharmacotherapies, is its availability in a depot formulation which maximizes
adherence. The data presented here provide support to the efforts to integrate alcohol and
opioid dependence treatment with HIV clinical care. In addition, the decreased HIV RNA in
HIV-infected patients receiving naltrexone warrants further investigation. Further
investigation should include larger samples, with routine serial assessments and include
more women to fully evaluate the impact of naltrexone on liver enzymes and HIV biologic
parameters in HIV-infected patients. In addition, given the role that alcohol and opioid use
play in the transmission and progression of HIV disease internationally, there is a need to
further investigate medication assisted treatments in HIV-infected patients to determine their
impact on cogent substance use and HIV outcomes.
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Figure 1.
Patient flow diagram
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Figure 2.
Cases of liver enzyme elevation occurring temporally related to naltrexone prescription
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Figure 3.
Six remaining cases of liver enzyme elevation; not temporally related to naltrexone
prescription.
x axis all panels represents days since naltrexone initiation (represented by heavy dark line,
end of naltrexone prescription represented by dashed line). y axis represents ALT or AST
value.
a: patient with comorbid alcohol abuse/dependence and Hepatitis C, b-d: patients with
comorbid alcohol abuse/dependence.
e and f: patient with comorbid alcohol abuse/dependence and Hepatitis C
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Table 1

Patient characteristics, N=114

Characteristic, n (%) Value

Male 111 (97)

Age, median (IQR) 49 (45–53)

Race/Ethnicity

 White 51 (45)

 Black 46 (53)

 Other 6 (7)

Antiretroviral use at initiation of naltrexone 59 (52)

 Protease Inhibitor (PI) based regimen 21/59 (36)

 Non-Nucleoside Reverse Transcriptase

Inhibitor (NNRTI) based regimen 29 (49)

 Lamivudine 37 (62)

 Zidovudine 31 (53)

 Efavirenz 23 (39)

 Tenofovir 22 (37)

 Ritonavir 19 (32)

 Emtricitabine 12 (20)

 Abacavir 10 (17)

 Lopinavir 10 (17)

 Atazanavir 8 (14)

 Stavudine 7 (12)

 Nevirapine 6 (10)

 Nelfinavir 4 (7)

 Indinavir 3 (5)

 Didanosine 2 (3)

Hepatitis C 65 (57)

Alcohol dependence 102 (89)

Opioid dependence 37 (32)

Days of naltrexone prescription, median (IQR)* 49 (30–83)

Naltrexone dose of 50 mg/day 99 (87)

Person-days of naltrexone use 9525

*
Naltrexone dose of 50mg/day is most common dose used to treat alcohol and opioid dependence.
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