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Abstract
The emergence of extended-release naltrexone (XR-NTX) raises the opportunity to explore the
role of endorphin blockade on hedonic response during long-term alcohol dependence treatment.
A hedonic survey was administered to 74 alcohol dependent patients treated for an average of 3.5
years with nearly continuous month-long intramuscular XR-NTX. The paper-and-pencil, one-time
survey asked patients about the degree of pleasure they experience in the past 90 days with
drinking alcohol, sex, exercise and other daily activities. The data revealed lower pleasure ratings
for alcohol than for sex, exercise and 10 other common activities. Mean responses to drinking
alcohol and gambling were significantly lower than to listening to music, sex, reading, being with
friends, eating good food, eating spicy food and playing video/card games. This effect was
independent of XR-NTX dose or duration. Although this exploratory study lacked baseline data, a
comparison group or control for the impact of patient discontinuation, the data indicate the
feasibility of examining long-term hedonic response in recovery. The differential hedonic ratings
suggest that, in patients who persist with long-term continuous therapy, XR-NTX may selectively
inhibit the pleasure associated with drinking alcohol, compared to a variety of other activities.

INTRODUCTION
Almost 4% of Americans age 18 or older are estimated to be dependent on alcohol.1

Although many individuals with an alcohol use disorder seek help from Alcoholics
Anonymous or receive office-based or program-based psychosocial treatments,
pharmacotherapy has increasingly become part of the treatment program. In fact, clinical
guidelines from the National Institute on Alcohol Abuse and Alcoholism recommend that
pharmacotherapy be considered for all alcohol dependent patients.2

One of the pharmacologic agents approved by the U.S. Food and Drug Administration
(FDA) for the treatment of alcohol dependence is oral naltrexone, an opioid antagonist.
Alcohol has been found to increase the release of the endogenous opioids in humans and
animals.3,4 Blocking opioid receptors with naltrexone has been found to lead to less alcohol-
induced pleasure, less euphoria and less craving for alcohol.5–8 In addition, administration
of alcohol increases dopamine concentration in the nucleus accumbens.9,10 Animal studies
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and imaging studies in humans indicate that naltrexone reduces this alcohol-stimulated
dopamine output in the nucleus accumbens.11–13 The nucleus accumbens has long been
identified as the “reward center” of the brain,14 and is involved in the rewarding aspects of
food15 and sex,16 in addition to multiple addictive drugs.

Based on its potential effects on the brain’s reward system, one concern with the use of
naltrexone as a treatment for alcohol dependence is whether patients receiving naltrexone
will experience less pleasure from a variety of experiences, not just from alcohol. Consistent
with this concern, opioid antagonists (i.e., oral naltrexone, naloxone) have demonstrated an
impact on the hedonic effects of physical exercise,17–19 gambling,20 eating,21 sex22 and
shopping.23 However, when assessing the effect of naltrexone on the experience of pleasure
among alcohol dependent individuals, studies need to examine the impact of current
abstinence/non-abstinence on reports of pleasure because regular use of alcohol among those
who are dependent is associated with dysphoria,24 and this may show up as low levels of
reported pleasure.

In 2006 the FDA approved an extended-release formulation of naltrexone (XR-NTX)
designed to be administered once every month by intramuscular injection. With XR-NTX,
naltrexone is continuously released over the 1-month period with little within-day
fluctuation following the injection.25–27 A multicenter placebo-controlled investigation
demonstrated that, in alcohol dependent adults (n=82) who had at least 2 episodes per week
of heavy drinking (≥ 5 drinks per day for men, ≥ 4 for women) in the 30 days prior to
enrollment but were able to abstain at least 4 days prior to treatment initiation, XR-NTX
plus psychosocial counseling produced a three-fold delay in time to first drink (41 vs. 12
days) and approximately a tripling in percent of patients who were abstinent (32% vs. 11%)
after six months of treatment compared to placebo.28

Few treatment studies of alcohol dependence have directly examined the impact of a
pharmacological agent on the experience of pleasure from everyday activities. Long-term
treatment with an opioid antagonist provides a unique and never before possible opportunity
to examine differential hedonic response in humans. The current investigation was therefore
an exploratory study of whether or not long-term XR-NTX treatment impacts patients’
experience of pleasure from a variety of everyday activities in comparison to their
experience of pleasure from alcohol.

METHODS
Subjects

Subjects had participated in one of two randomized clinical trials evaluating the efficacy and
safety of XR-NTX as a treatment for alcohol dependence. For study 1,29 patients were
recruited at 24 U.S. public hospitals, private and Veterans Administration clinics, and
tertiary care medical centers. Study 230 was also conducted at 24 similar sites in the U.S.
Following 6-month (study 1) or 1-year (study 2) initial randomized trials, patients were
eligible to participate in open-label extension phases lasting 3–5 years. At the completion of
the extension phases of the clinical trials, subjects who continued on XR-NTX were invited
to participate in the current questionnaire study.

Adult outpatients (ages 18 and older) meeting criteria for a DSM-IV diagnosis of alcohol
dependence were eligible to participate in the original randomized trials. Study 2 also
included some opioid-dependent patients in the original trial. Only those who were alcohol
dependent were approached for participation in the current study. Alcohol dependent
patients also needed to have a minimum of 2 episodes of heavy drinking (≥ 5 standard
drinks/day for men; ≥ 4 for women) per week in the 30 days before screening. Key
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exclusion criteria included untreated major depression with suicidal ideation, psychosis,
bipolar disorder and dependence within the past year on benzodiazepines, opiates (with the
exception of the subgroup in Study 2 not included here) or cocaine (use of other illicit drugs
was not an exclusion), evidence of liver failure, and any pending legal proceedings that had
the potential for incarceration during the study period.

Patients provided written, informed consent for the original randomized trials, extension
phases and the current questionnaire study. All protocols were approved by Institutional
Review Boards or ethics committee.

Treatment
XR-NTX was given every 4 weeks as an intramuscular gluteal injection, alternating sides
with each visit. In Study 1, patients were randomly assigned to six months of treatment with
XR-NTX 380 mg (VIVITROL®; Alkermes, Waltham, MA), XR-NTX 190 mg or placebo.
In Study 2, patients were originally randomized to one year of treatment with XR-NTX 380
mg or oral naltrexone 50 mg/day. In the extension phase of Study 1, patients on XR-NTX
continued on their same dosage, while patients receiving placebo during the initial phase
were switched to either XR-NTX 380 mg or XR-NTX 190 mg. In Study 2, all patients
received XR-NTX 380 mg in the extension phase. Extension phases lasted from 3 to 5 years
after the completion of the initial 6 month (Study 1) or 1-year (Study 2) trials.

Patients were not required to be abstinent at the time of initial injection and were not
withdrawn if they continued to use alcohol. In addition to receiving study medication,
patients were also provided with psychosocial support with the Biopsychosocial, Report,
Empathy, Needs, Direct advice and Assessment (BRENDA) model31 at study visits during
the initial randomized trials. Although not required, patients were encouraged to continue
attending BRENDA sessions during the extension phases.

Hedonic Response Questionnaire
For the current study, a 13-item self-report hedonic response questionnaire was created
(Appendix 1) because no other questionnaire assessing pleasure from a range of activities
was available. This questionnaire was designed to inquire about a range of types of activities
that might produce positive feelings. Items for the questionnaire were derived from a
literature review focusing on pleasurable activities that might potentially be affected by
opioid antagonists. This review identified studies of the hedonic effects of opioid antagonists
on physical exercise,17–19 gambling,20 eating,21 sex22 and shopping.23 In addition to these
domains from the literature, other common pleasant activities (listening to music; being with
friends; reading; watching sports; playing cards or board games or video games) were
selected to represent a range of potentially enjoyable everyday activities.

For each item, the respondent rated how pleasurable each activity was for him/her in the past
90 days on a 1 (“not at all”) to 5 (“very much so”) scale. A response of “not applicable” was
also available if the respondent did not engage in the activity in the past 90 days. The paper-
and-pencil survey was administered once to patients.

Statistical Analyses
Initial analyses focused on the mean hedonic response to each of the rated activities for
patients who reported that they were continuing to drink alcohol during the past 90 days
compared to those who were not drinking alcohol during the past 90 days. These
comparisons were conducted using independent t-tests.
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Using the sample of patients who did report drinking during the past 90 days, paired t-tests
were used to compare the mean hedonic response to drinking alcohol to the mean hedonic
response for each of the non-alcohol activities. Effect sizes were calculated using Cohen’s d
(mean difference divided by the standard deviation of the difference scores). To examine
whether any differences between the degree of pleasure from drinking alcohol and the
degree of pleasure from each of the other activities varied as a function of dosage of XR-
NTX (380 mg vs. 190 mg) or duration of naltrexone treatment, repeated measures analyses
of variance were conducted on an exploratory basis (due to low statistical power) with
measure (drinking alcohol vs. another activity) as the within subject factor and dosage, or
duration (in approximate years), as the between group factor. A significant interaction effect
in these models would indicate that the difference in degree of pleasure between drinking
alcohol and another activity varied depending on dosage or duration.

RESULTS
Baseline Characteristics

Of the 187 patients who initially agreed to long-term XR-NTX treatment (participated in one
of the two extension phase studies), 75 were available and willing to participate in the
current study after having received XR-NTX for several years, with one case failing to
complete the hedonic survey, thereby leaving a sample of 74 patients available for analysis.
Demographic characteristics of the sample and mean severity of drinking are shown in Table
1. Baseline characteristics of these patients were similar to those of the sample of patients
who originally began the extension phase of the two parent studies.

Treatment Received
At the time of administration of the survey for the current study, 53 (71%) patients were
receiving 380 mg of XR-NTX and 21 (29%) were receiving 190 mg of XR-NTX. Subjects
received XR-NTX for an average of 41.5 (SD = 8.7l) months. Adherence with monthly
injections of XR-NTX over these extended time periods among these subjects averaged
99.8% for Study 1 and 99.7% for Study 2.

Pleasure from Drinking Alcohol
At this long-term assessment point, patients who had consumed any alcohol during the past
90 days showed relatively low ratings of pleasure derived from drinking (mean = 2.57 on 1
to 5 scale) with only 19% rating “drinking alcohol” as “very much” or “quite a bit”
pleasurable. A total of 21 (28%) of the 74 patients who completed the survey reported no
drinking of alcohol in the past 90 days.

Pleasure from Everyday Activities
For all patients who completed the questionnaire, most of the non-drinking everyday
activities, including eating good food, sex, and exercise, were rated on average as
moderately pleasurable or better, with the exception of gambling and shopping (Figure 1).
The proportion of patients rating a respective activity as “very much,” “quite a bit” or
“moderately” pleasurable was high for listening to music (93%), eating good food (89%),
being with friends (87%) and exercising or participating in sports (60%).

There were several significant mean differences on ratings of pleasure from everyday
activities between the patients who reported drinking during the past 90 days compared to
those who reported not drinking during the past 90 days (Table 2). In particular, non-
drinking patients reported more pleasure from eating sweets (p = .035), reading (p = .0013),
and shopping (p = .0092), compared to those who were drinking alcohol in the past 90 days.
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Compared to ratings of pleasure from drinking alcohol, mean pleasure ratings were
significantly higher for most other activities: listening to music, sex, reading, being with
friends, eating good food, eating spicy food, and playing video/card games (all p-values <
0.005) (Table 2). Among patients who gambled in the previous 90 days (n = 22), hedonic
response to this activity was not significantly different (p = 0.096) from hedonic response to
drinking alcohol. Effect sizes comparing everyday activities to drinking alcohol were
moderate to large for eating good food, listening to music, being with friends, playing
games, sex, eating spicy food and reading (Table 2).

No significant interaction effects emerged in the exploratory repeated measures analyses for
dosage or duration effects on the difference between pleasure from alcohol and pleasure
from any of the other activities.

DISCUSSION
The availability of data from two long-term open-label extension studies of continuous
treatment with XR-NTX provided a unique opportunity to evaluate the hedonic effect of 3–5
years of continuous blockade of the μ-opioid receptor in an alcohol dependent patient
sample. In this exploratory study, continuous long-term treatment with XR-NTX was found
to primarily inhibit the hedonic response associated with drinking alcohol, while sparing the
experience of pleasure associated with other activities such as listening to music, being with
friends, sex, eating good food, and reading. Of 13 activities studied, gambling, drinking
alcohol and shopping received the lowest mean ratings of hedonic experience among
patients treated with XR-NTX for 3–5 years. Thus, the data indicate that clinical use of XR-
NTX by alcohol dependent patients is compatible with pleasurable response to a variety of
everyday activities while selectively inhibiting the pleasure associated with drinking alcohol.

Previous literature has suggested that opioid antagonists may impact hedonic response to
activities such as exercise,17–19 eating21 and sex.22 Eating, exercise and sex were not found
to have reduced pleasure (in comparison to drinking alcohol) in the current study. There are
several potential explanations for these differences between the current study and previous
studies with oral naltrexone. For one, the methodologies of the studies are considerably
different. Studies of the impact of oral naltrexone or naloxone on exercise, eating and sex
were typically short-term studies that assessed acute subject reactions 1–2 hours after
administration (sometimes in large doses) of the opioid antagonist.19,22,32 In contrast, the
current study evaluated pleasure in various activities occurring in the prior 90 days in
patients who had received 3–5 years of continuous XR-NTX treatment. These reports are
also consistent with the clinical experience of the first author who has prescribed oral
naltrexone for opioid addicts since 1974 and to alcoholics since 1983. Patients who have
been on naltrexone for an extended period of time have rarely complained of lack of
pleasure in daily life while receiving the medication.

Differences in dosage and drug metabolism may also explain the effects found here
compared to those in the literature. The dosage of XR-NTX is not directly comparable to
oral naltrexone because of the differences in mode of administration. Due to the continuous
release of naltrexone, the approved monthly dose (380 mg) of XR-NTX is substantially less
than the dosage (1500 mg) of oral naltrexone that would be administered over the course of
a month (50 mg/day for 30 days). However, XR-NTX has reduced first-pass metabolism
compared to oral naltrexone.25,33 Oral naltrexone is primarily metabolized to 6β-naltrexol,
with resultant plasma concentrations of 6β-naltrexol more than 20X higher than
naltrexone.26,34 While the effects of oral naltrexone on the brain are likely due to both 6β-
naltrexol and naltrexone, XR-NTX injections result in mostly naltrexone entering the brain.
In addition, plasma levels fluctuate dramatically over a 24-hour period with oral
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naltrexone.35 In contrast, with XR-NTX, plasma levels are fairly continuous within each
day, with negligible accumulation on repeat dosing.26 The area-under-the-curve steady state
blood concentration levels of naltrexone using XR-NTX are actually about 4 times that of
oral naltrexone over a 28 day period.26 However, the maximum level of plasma 6β-naltrexol
achieved with oral naltrexone (approximately 1 hour after dosing) is about 5 times higher
than that occurring XR-NTX.26 The previous studies of the immediate impact of opioid
antagonists on hedonic response to various activities may have been influenced by
measuring hedonic response at or near maximum levels of 6β-naltrexol.

A secondary finding of the current study was that patients who were continuing to drink
alcohol reported less pleasures from certain activities (eating sweets, reading, shopping)
compared to those who were not drinking alcohol in the previous 90 days. Although alcohol
is known to produce a euphoric state, potentially mediated through the release of
endogenous opioids,36 alcohol dependent individuals have been found to be have dysphoria
upon drinking alcohol.24 This dysphoria may be responsible for reduced pleasure from some
everyday activities. However, it may also be important to consider that this effect of
drinking on hedonic ratings was found in the context of patients receiving XR-NTX. When
individuals drink alcohol in the presence of naltrexone, they report increased subjective
fatigue and nausea37, i.e., adverse consequences of alcohol consumption. In the current
study, these interactive effects between naltrexone and alcohol may have contributed to
reduced pleasure from certain activities among those who were drinking in the past 90 days
compared to those who were not drinking. Despite this potential interaction between
naltrexone and drinking, pleasure from most everyday activities remained significantly
higher (with levels in the moderate to highly pleasurable range) than the pleasure reported
from drinking alcohol.

Several limitations of this exploratory study are important to note. First, the absence of a
baseline hedonic effect measurement precludes us from knowing to what extent patient
ratings changed after administration of XR-NTX. Differences between pleasure from
alcohol and pleasure from other activities may have pre-dated treatment with XR-NTX.
Second, without a placebo control arm in the extension studies, it is unknown whether the
effects that were obtained are directly attributable to the medication. Third, these data are
from a self-selected sample of patients who remained on XR-NTX for an extended time
period and as such may not be representative of the larger population of alcohol dependent
individuals. Patients who have remained on XR-NTX for a long period of time may be those
individuals who can tolerate it better and therefore may be less likely to also have a
reduction in experienced pleasure from daily activities. Finally, the measure used has not
been validated in previous studies. However, the data presented here showing differential
patterns of reduction in hedonic response across a variety of activities provides some initial
validity for the instrument.

The above limitations notwithstanding, the nearly continuous persistence (>99%) on XR-
NTX for such a long duration makes this set of findings an important contribution to our
understanding of the μ-opioid system’s role in hedonic response and its differentiation. All
prior published research in this area consist of short-term studies with relatively focused
categories of reward producing behavior. In contrast, this exploratory study demonstrates
that, with the emergence of XR-NTX, research on the endorphin system’s role in hedonic
response can move out of the short-term human laboratory paradigm and into naturalistic,
longitudinal settings. Furthermore, these data characterize the hedonic impact of a clinical
treatment for alcohol dependence as relatively selective for alcohol dependence. Future
prospective randomized, placebo-controlled studies with baseline assessment of hedonic
responses to a variety of activities are needed to confirm the preliminary findings from the
current study.
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Appendix 1

Hedonic Response Survey
In the past 90 days, how pleasure were the following activities?

Not
applicable

Not
at all

A little
bit

Moderately Quite
a bit

Very
much so

a) Listening to music ○ ○ ○ ○ ○ ○

b) Eating good food ○ ○ ○ ○ ○ ○

c) Playing cards, board games or video games ○ ○ ○ ○ ○ ○

d) Watching sports ○ ○ ○ ○ ○ ○

e) Exercising or participating in sports ○ ○ ○ ○ ○ ○

f) Sexual relations ○ ○ ○ ○ ○ ○

g) Reading ○ ○ ○ ○ ○ ○

h) Gaming ○ ○ ○ ○ ○ ○

i) Eating with friends ○ ○ ○ ○ ○ ○

j) Eating spicy food ○ ○ ○ ○ ○ ○

k) Drinking alcoholic beverages ○ ○ ○ ○ ○ ○

l) Eating sweets (candy, cake, ice cream) ○ ○ ○ ○ ○ ○

m) Shopping ○ ○ ○ ○ ○ ○
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Figure 1.
Hedonic Response to Everyday Activities: Percent of Patients Reporting Moderately-or-
Greater Hedonic Response during Treatment with XR-NTX.
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Table 2

Mean Hedonic Response to Pleasurable Activities Following 3-5 Years of XR-NTX Treatment

Activity Mean ± SD (N)
Patients Who

Reported No Drinking

Mean ± SD (N)
Patients Who

Reported Drinking
Effect Size
vs. Alcohol

P-Value vs.
Alcohol

Eating good food 4.14 ± 0.96 (21) 3.94 ± 1.12 (53) 1.08 <0.001

Listening to Music 4.00 ± 1.03 (20) 3.92 ± 0.93 (51) 0.99 <0.001

Being with friends 3.85 ± 1.18 (20) 3.54 ± 1.01 (50) 0.71 <0.001

Reading 4.26 ± 0.87 (19) 3.23 ± 1.23 (52) 0.44 0.003

Eating spicy food 4.00 ± 1.07 (15) 3.24 ± 1.43 (41) 0.48 0.004

Sexual relations 3.92 ± 1.16 (12) 3.30 ± 1.23 (43) 0.54 0.001

Watching Sports 3.71 ± 1.07 (14) 3.11 ± 1.35 (37) 0.32 0.06

Playing cards or board games or video games 3.56 ± 1.13 (9) 3.00 ± 1.24 (32) 0.56 0.003

Eating sweets 3.43 ± 1.50 (21) 2.75 ± 1.09 (51) 0.16 0.26

Exercising 2.93 ± 1.33 (15) 2.90 ± 1.21 (42) 0.25 0.12

Shopping 3.26 ± 1.41 (19) 2.45 ± 1.01 (51) −0.04 0.79

Gambling 2.75 ± 0.96 (4) 2.41 ± 1.18 (22) −0.37 0.096

Drinking alcohol --- 2.57 ± 1.10 (53) --- ---

Notes. N represents number of patients reporting the activity in the prior 90 days. Effect sizes are calculated as the mean of the difference scores
(each item mean minus alcohol mean) divided by the standard deviation of the difference scores for patients who reported drinking during the past
90 days. P-values from paired t-tests comparing the mean of each activity to the mean hedonic response from drinking alcohol for those who
reported drinking during the past 90 days.
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