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Abstract

Background—There are no effective pharmacologic strategies for non-dependent
methamphetamine (meth)-using and binge-drinking MSM at high-risk for HIV. We sought to
determine the feasibility of enrolling and retaining this population in a pharmacologic trial; the
acceptability of pharmacotherapy study procedures; and the tolerability of targeted naltrexone
versus placebo.

Methods—Thirty meth-using and binge-drinking MSM were randomly assigned 1:1 to 50mg
naltrexone or placebo for 8 weeks for targeted administration (i.e., during craving or in
anticipation of meth or alcohol use). Substance use counseling and behavioral assessments were
conducted every two weeks. Medication use was measured using WisePill dispensers.

Results—Trial completion was 93%; visit completion rate was 95%. Mean weekly number of
medication pills taken was 2.2 and was similar between arms. Participant satisfaction rate was
96%. There were no serious adverse events nor differences in adverse event rates between arms. In
exploratory intention-to-treat analyses, there were no differences in meth use and drinking.
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Naltrexone participants had greater reductions in serodiscordant receptive anal intercourse
(IRR=0.15; 95%CI=0.05-0.42) and serodiscordant condomless receptive anal intercourse
(IRR=0.11; 95%CI=0.03-0.37), compared to placebo. In subgroup analyses among frequent meth-
users, naltrexone participants had greater reductions in meth-using days (IRR=0.78;
95%C1=0.62-0.99). In as-treated analyses, frequent study medication users in the naltrexone arm
had greater reductions in binge drinking days (IRR=0.72; 95%CI=0.54-0.97).

Conclusions—Targeted naltrexone is a feasible, acceptable and tolerable intervention strategy
for non-dependent meth-using and binge-drinking MSM. Naltrexone was associated with
significant sexual risk reductions; and for some individuals, naltrexone was associated with meth
and binge-drinking reductions.
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Introduction

Methamphetamine (meth) use and heavy episodic drinking (i.e., “binge drinking,” defined as
having 5 or more drinks on a single occasion) are associated with HIV risk behaviors and are
highly prevalent among men who have sex with men (MSM).1-22 Most MSM who report
meth use and binge drinking are not dependent users.23:24 Moreover, non-dependent meth
use and binge drinking have both been independently associated with new HIV
infections.8:25-27 Thus, interventions that reduce meth use and/or binge drinking are likely to
have an impact on HIV transmission among MSM.

There are currently no effective pharmacologic strategies for non-dependent meth-using and
binge-drinking MSM.28.29 Although most meth users and binge drinkers are non-dependent
episodic users, pharmacologic studies have focused on substance-dependent individuals.23:30
While some behavioral interventions for substance-using MSM report reduced substance use
and HIV risk behaviors, behavioral interventions alone have limited efficacy and may benefit
from adjuvant pharmacologic agents.29:31-33

Naltrexone, a p-opioid antagonist, is postulated to block the rewarding effects resulting from
both amphetamine and alcohol intoxication. Meth use enhances release of mMRNA precursors
for endogenous opioids that activate p-opioid receptors and increase extracellular dopamine
levels.34-36 Similarly, alcohol consumption results in the release of f-endorphins that activate
p-opioid receptors and increase dopamine levels.3” Naltrexone competitively blocks these
endogenous opioids and p-endorphins from activating p-opioid receptors 38, which mediate
dopamine release. Thus, naltrexone may decrease the activity of dopamine reward pathways,
potentially tempering the positive neurobiological effects of both meth and alcohol
use.36:38-40 Administration of naltrexone before amphetamine exposure significantly reduces
the subjective effects of amphetamine;*142 while administration of naltrexone before
alcohol exposure results in decreased craving and desire to drink, and slower alcohol
consumption.#3 Daily naltrexone use has also significantly reduced relapse to amphetamine
and heavy alcohol use in randomized trials.*44> Beyond alcohol and substance use,
naltrexone's mechanism of action is also postulated to inhibit increase of dopamine levels
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thought to play a role in other urge-driven problematic disorders. Limited evidence from
open label studies and case reports suggest that naltrexone may be potentially helpful in
treating self-injurious behaviors*®, internet sex addictions,*” and compulsive sexual
behaviors (characterized by a failure to resist the impulse of sex).48-51

Additionally, naltrexone's pharmacokinetic properties support intermittent, targeted
administration (i.e., taking the medication during craving or in anticipation of meth or heavy
alcohol use) as it reaches peak plasma levels within an hour of oral administration and a
single 50 mg dose of naltrexone can block p-opioid receptors for up to 72 hours.>2
Naltrexone's long-acting activity is believed to be due to the half-life of both the parent and
the 6-B-naltrexol metabolite.>3 The mean elimination half-life for naltrexone and 6-f-
naltrexol are four and 13 hours, respectively, making it an appropriate medication for
targeted administration.53 Studies have shown the efficacy of intermittent targeted
naltrexone in reducing drinking among those with alcohol abuse disorders.>*25 However,
despite these encouraging pre-clinical and clinical data, no studies to-date have explored the
use of targeted, as-needed naltrexone for non-dependent meth-using and binge-drinking
MSM, and it is unclear whether this population would participate and remain engaged in a
placebo-controlled pharmacologic trial using naltrexone.

To address these gaps, we conducted a pilot study among non-dependent, dual meth-using
and binge-drinking MSM with high-risk sexual behaviors and evaluated the feasibility,
acceptability, and tolerability of targeted naltrexone compared to placebo. In exploratory
analyses, we also evaluated the preliminary efficacy of targeted naltrexone on meth use and
craving; alcohol use and craving; and sexual risk outcomes.

Study Design and Recruitment

This is a randomized, double-blind, placebo-controlled, two-arm pilot study with 1:1
random assignment to oral naltrexone 50mg versus placebo. Participants were recruited via
street outreach, recruitment flyers, STD and HIV clinics, needle-exchanges, community
organizations, MSM bars and events, online websites, and social media. Potential
participants completed a brief telephone screen to assess initial eligibility and, if eligible,
were scheduled for an in-person screening visit. All participants gave informed consent
using IRB-approved consent forms. A 10-item true/false questionnaire was used to verify
participants' understanding of the trial.

Study participants

Thirty meth-using and binge-drinking, sexually active MSM were randomly assigned to
receive oral naltrexone (/7=15) or placebo (/7=15) for 8 weeks. Participants were eligible if
they reported active meth use (at least twice per month) and binge-drinking (at least
weekly); had anal intercourse with men in past 3 months while under the influence of meth
or alcohol; expressed interest in reducing or stopping their meth use and binge drinking;
were 18-70 years of age; did not have any acute medical or psychiatric illnesses; and had
baseline safety labs without clinically significant abnormalities. We excluded individuals for
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any psychiatric (e.g., depression with suicidal ideation) or medical condition that would
preclude safe study participation or compliance to procedures; known allergy or adverse
reaction to naltrexone; current opioid use or dependence or having a known medical
condition that may likely require opioid analgesics; opioid-positive urine at enroliment;
HIV-positive with current CD4 count <200 cells/ymm3; moderate-severe liver disease (AST,
ALT > 3 times upper limit of normal); impaired renal function (estimated glomerular
filtration rate (eGFR)<50 ml/min); current participation in another intervention research
study with potential overlap; alcohol or meth dependence determined by Structured Clinical
Interview for Diagnostic and Statistical Manual of Mental Disorders IV-TR (SCID) criteria;
and no cell-phone access. Alcohol- and meth-dependent participants were excluded because
the purpose of this study was to conduct a pharmacologic intervention for non-dependent
users whom are otherwise not eligible for other addiction intervention trials, despite the risk
associated with their alcohol and substance use. Alcohol-dependent participants were also
excluded because naltrexone is FDA-approved to treat alcohol dependence and it would not
be ethical to randomize these participants to placebo.

Study procedures

At screening visits, after informed consent, participants received a complete history and
physical, complete blood count and a comprehensive metabolic panel. To rule out opioid
use, rapid qualitative urine testing were used (Medtox Diagnostics, Burlington, NC).
Participants reporting HIV-negative or unknown HIV status received HIV rapid testing; HIV-
positive participants received CD4 and HIV viral load tests. Participants received HIV risk-
reduction counseling based on CDC guidelines.>® Staff collected extensive participant
contact information and two back-up contacts. Eligible participants were scheduled for an
enrollment visit.

At enrollment, treatment was assigned using double-blinded block-randomization. The study
statistician provided the randomization codes to the Drug Product Services Laboratory at
University of California, San Francisco (UCSF), which prepared kits corresponding with the
treatment assignment (naltrexone 50 mg or matching placebo) in the randomization code.

Participants were seen every two weeks for substance-use counseling and behavioral
assessments. HIV risk-reduction counseling and testing was repeated for HIV-negative
participants at final visit. Participants were paid $25 for screening, $35 for enrollment, $10
for the visits every 2 weeks and $35 for final visits. Procedures were approved by UCSF's
Committee on Human Research (IRB Number=12-09809) and the trial was registered at
clinicaltrials.gov (Identifier=NCT01723384).

Trained staff, supervised by a clinical psychologist, administered brief (15-20 minutes)
substance use counseling at follow-up visits, which was modified from a standardized,
manual-driven psychosocial treatment program using cognitive behavioral therapy >7and
motivational interviewing techniques °8%9 and incorporated the Stages of Change Model.50
This platform has been used in brief substance use behavioral interventions and has high
acceptability among substance-using MSM, 61-64
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Consistent with other targeted pharmacologic trials,>*° participants were instructed to take
one pill on days they anticipate heavy drinking, using meth, or when craving alcohol and/or
meth (i.e., on an as needed, intermittent basis). For this study, participants did not have to
take the study medication on days when they did not anticipate the risk events mentioned
above, nor on days when they did not crave alcohol and meth. Study clinicians provided
training and instructions on targeted dosing of medication during enrollment. Wireless
medication monitoring devices, were used to record each opening as a real-time medication
event.56 Medication use was tabulated as the number of distinct days in which the WisePill
dispensers were opened, divided by weeks of follow-up, to estimate the average weekly pills
used. We also assessed the number of days when participants reported using the medication
as-needed, per-protocol.

All participants were asked about potential adverse events at each follow-up visit; symptom-
driven physical exams and safety laboratory monitoring were done at weeks 4, 8. Adverse
events were classified using the Division of AIDS (DAIDS) Table for Grading Severity of
Adult Adverse Experiences for HIV Prevention Trials Network .67

Audio-computer assisted self-interview (ACASI) was used to standardize data collection and
minimize reporting bias.®8 Standardized measures were used to assess drug and alcohol use,
substance use treatment, and sexual risk behavior.19 Acceptability measures included
questions on attitudes about trial participation, level of satisfaction with trial procedures and
likelihood of participating in a similar trial in the future.

Statistical analyses

Data were analyzed by intention-to-treat, without regard to study protocol compliance for
primary outcomes. To assess feasibility of enrolling and retaining non-dependent, dual meth-
using and binge-drinking MSM, we computed the proportions of participants eligible and
enrolled among those recruited and screened, the proportion of scheduled visits completed,
and the proportion of participants retained to the end of the study. We used Wilcoxon and
Fisher's exact tests, as appropriate, to assess the comparability of participants by treatment
assignment at baseline. To assess acceptability of naltrexone and placebo, we examined the
frequency of taking the study drug; weekly number of WisePill dispenser openings was
compared by study arm using the Wilcoxon test. To explore safety and tolerability, we
computed the proportions of those experiencing adverse events and compared adverse event
rates by treatment assignment using Fisher's exact test.

In exploratory analyses, which were planned before study unblinding, we used generalized
estimating equations (GEE) models to evaluate group-specific linear trends in self-reported
meth use, alcohol use and HIV related sexual risk behaviors, with robust standard errors to
account for within-subject correlation as well as potential over-dispersion of count
outcomes. Binary and count outcomes were examined using Poisson 9 and negative
binomial models, respectively. In all models, the effect of the intervention was estimated by
the interaction between treatment assignment and a linear term in time; departures from
linear trends were evaluated. In as-treated analyses, frequent study medication use based on
WisePill dispenser data was defined as a visit-specific indicator of medication use. This
indicator variable for frequent use was coded as “1” for participants in the uppermost
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quartile of medication use (i.e., at least three or more openings per week) and “0” for
participants with less frequent medication use (i.e., less than three openings per week). We
then included this indicator and its interaction with treatment assignment as time-dependent
covariates in negative binomial models for number of meth use and binge drinking days,
providing as estimate of the effect of frequent naltrexone use, controlling for the placebo
effects of frequent study medication use. Subgroup analyses among the subset of
participants who reported more frequent (at least weekly) meth use and binge drinking at
baseline were also conducted. Analyses were conducted with STATA 12.0 (College Station,
TX).

Screening, recruitment, and randomization

Figure 1 shows results for screening, recruitment, assignment and retention for the study
period from June 2013 to September 2014. One hundred and thirty-five people were
assessed for initial eligibility by a telephone prescreen (Figure 1). Among those ineligible,
the most common reasons for ineligibility by phone were less frequent binge drinking
(50%), not using meth or alcohol during sex (33%), less frequent meth use (25%) and no
interest in reducing binge drinking (20%). Of those eligible by telephone prescreen, 49
(36%) signed informed consent and were assessed further for eligibility. Of the 49
individuals who consented to participate, 17 were deemed ineligible (6 due to meth-
dependence, 4 due to alcohol-dependence), 1 was lost to follow-up during screening, 1 was
eligible but declined participation and 30 were randomized. Thus, 61% of the 49 screened
were randomized. During the screening and enrollment visits, 37% of participants tested
positive for meth in urinalyses. There were no significant differences among those enrolled
and those ineligible in screening with respect to age, race, ethnicity, HIV status, proficiency
in English, cell phone access, participation in substance use treatment and self-help
programs, alcohol use frequency and meth use frequency (all ~>0.05).

Participant Baseline Characteristics

Retention

We recruited a diverse sample of MSM (40% White, 17% Hispanic/Latino, 30% Black, 7%
Asian or Pacific Islander, and 6% Mixed or Other race), of whom 40% were HIV-positive
(Table 1). Baseline demographic characteristics were similarly distributed in both arms.

Twenty-eight participants (93%) completed the trial (i.e., retained until final visit) with no
significant differences by treatment assignment. Overall, 95% (143/150) of ACASI risk
assessments were completed (naltrexone=97%, placebo=93%; P=0.99) and 95% of study
visits were attended (naltrexone 97%, placebo 93%; P=0.99).

Medication Acceptability

The mean cumulative number of study medication doses taken by participants, as measured
WisePill data, was 16.7 (SD=8.5) and were similar by arm (naltrexone=18.0 [SD=8.8];
placebo=15.3 [SD=8.3]; P=0.36). The mean number of WisePill medication events each
week of follow-up was 2.1 (SD=1.0) and were similar between arms (naltrexone=2.2
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[SD=1.0]; placebo=1.9 [SD=1.0]; ~P=0.49; Figure 2). WisePill medication events were
similar by day of the week, and similar between weekdays and weekends. Nearly half (46%)
of opening events occurred on consecutive days. WisePill medication events were associated
with time of day; events were more likely to occur between the hours of 12pm-5pm and less
likely to occur between 12am-6am (P<0.001).

On average, participants reported taking study medication 64.0% (SD=37.3) of the days that
they craved meth or anticipated meth use; results were similar by arm (naltrexone=66.6%
[SD=40.4], placebo=61.2% [SD=34.0], P=0.24). Additionally, on average, participants
reported taking study medication 53.8% of the days that they craved alcohol or anticipated a
heavy alcohol drinking session; results were similar by arm (naltrexone=52.7% [SD=44.6],
placebo=54.8% [SD=34.4], P=0.99).

There were no serious adverse events (AEs), no medication discontinuations due to side
effects, and no differences in frequency of AEs between arms (P=0.39). One participant
experienced moderate chest pain (grade 2) and another experienced severe hyperglycemia
(grade 3); both of were unrelated to medication. Most frequently reported AEs were mild
(grade 1) and unrelated to study drug: upper respiratory infection (n=6), nausea (n=6),
fatigue/drowsiness (n=3), hyperglycemia (n=3) and headaches (n=3).

Procedures Acceptability

At study completion, 96% of participants were satisfied or highly satisfied with study
participation. Eighty-four percent of participants found the study procedures were not at all
or a little difficult. Ninety-six percent reported being somewhat likely or very likely to
participate in future studies and one-hundred percent expressed being somewhat likely or
very likely to recommend the study to friends.

Exploratory Analyses

In intention-to-treat analyses, there were no differences in meth and alcohol use between
arms (Table 2). The naltrexone arm had significantly greater reductions in serodiscordant
receptive anal intercourse and serodiscordant condomless receptive anal intercourse, versus
placebo. In contrast, there were no differences in depression score, meth craving, and
alcohol craving between arms.

In as-treated analyses, we evaluated the associations of frequent naltrexone use (those in the
uppermost quartile of WisePill dispenser openings, defined as three or more openings per
week) with numbers of meth-using and binge-drinking days, controlling for frequency of
any study medication use. The as-treated incident rate ratios (IRRs) were 0.60
(95%CI1=0.31-1.19; P=0.14) for meth use, and 0.72 (95%C1=0.54-0.97; P=0.03) for binge
drinking. In the subgroup analysis among participants who reported at least weekly
methamphetamine use at baseline, those randomized to naltrexone had significantly greater
reductions in number of meth using days, compared to placebo (IRR=0.78,
95%CI=0.62-0.99; P=0.04).
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Assessment of blinding

Treatment guessing accuracy between participants in the two groups did not differ
significantly (P=0.64). In the placebo group, 54% guessed they were on placebo. In the
naltrexone group, 54% guessed they were on naltrexone.

Discussion

To our knowledge, this is the first study to enroll an actively using sample of non-dependent,
dual meth- and alcohol-using MSM in a placebo-controlled pharmacologic trial. Our data
suggests that it is feasible, acceptable and tolerable to utilize targeted, as-needed naltrexone
in this population. Given the high prevalence of non-dependent patterns of meth use and
binge drinking among MSM; the associations among meth use, binge drinking, sexual risk
behavior and HIV; and the fact that most substance-using MSM do not access current
treatment options,2324 it is important to demonstrate that non-dependent, actively using
MSM are willing to participate in pharmacologic studies. Moreover, pharmacologic research
for substance use has been primarily focused on dependent individuals, and rarely includes
non-dependent users with a desire to cut down or address their use before the possibility of
transitioning to becoming substance dependent. This study demonstrates that MSM who are
current substance users without dependence can be enrolled in pharmacologic intervention
trials. Our high completion and retention rates suggest that this population is willing to
engage and can be retained in pharmacologic research studies. The completion and retention
rates in this pharmacologic study are comparable to or better than other studies involving
behavioral interventions for non-dependent samples of substance-using MSM 70-72 and
suggest that this population may be as amenable to pharmacotherapy as they are to
behavioral strategies.

Additionally, we observed high acceptability with regard to our study procedures, and
intermittent, as-needed medication use. Although there have been pharmacotherapy studies
with as-needed dosing for those with alcohol use disorders or dependence, this is the first
study to demonstrate acceptability of this dosing procedure among non-dependent,
substance-using MSM. Given the challenges with daily dosing in pharmacotherapy, as-
needed dosing may present a viable substitute that could expand the population that may
benefit from therapy.>* Indeed, among MSM in general, intermittent dosing of other
chemoprophylaxis interventions has been explored, including the use of intermittent HIV
antiretroviral medications for Pre-Exposure Prophylaxis (PrEP).73 The acceptability of
taking study drug for meth and alcohol use among MSM in our study is broadly consistent
with these other intermittent medications strategies and suggests that MSM are willing and
able to take medications in anticipation of risky events (whether related to substance use or
sexual risk).

Our pilot study was not powered to detect treatment effects between naltrexone and placebo
on meth use, alcohol use, and sexual risk outcomes. Nevertheless, in our exploratory
intention-to-treat analyses, we observed point estimates that suggest a protective effect of
naltrexone compared to placebo for meth use. Although the reduction in meth use is not
statistically significant in the entire sample, the numerically lower frequency of meth use in
the naltrexone group is somewhat encouraging, in light of the findings from another larger
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oral naltrexone trial by Jayaram-Lindstrom et al. which observed that daily oral naltrexone
was associated with a “reasonably strong” to “strong” effect size in reducing amphetamine
relapse.*4 Key differences in our study design (as-needed versus daily) and population may
explain why we did not observe a similarly strong effect size in favor of oral naltrexone.
Unlike Jayaram-Lindstrom et al., our study was restricted to non-dependent individuals who
may use meth less frequently. However, when we conducted a sub-group analysis
specifically looking at individuals with more frequent baseline meth use, we did observe
statistically significant reductions in number of meth-using days in the naltrexone group
compared to placebo. Hence, our findings among frequent meth users are generally in line
with the Jayaram-Lindstrom study which had individuals who reported more frequent
amphetamine use prior to their baseline visit.

Additionally, we did not observe significant reductions in alcohol use, number of binge
drinking days and drinks on drinking days in the naltrexone group compared to placebo,
although our point estimates suggest small protective effects. As-needed naltrexone was
shown in Kranzler et al's study to significantly reduce mean drinks per day, and number of
drinks during drinking days.>* In that study, authors reported higher medication use since
their protocol instructed participants to take medication at least thrice per week, in addition
to as-needed use. In our as-treated analyses, those who reported more frequent medication
use did have significantly greater reductions in number of binge-drinking days, which is
broadly consistent with Kranzler et al. There may be a minimum threshold for naltrexone
use that needs to be met in order for it to be beneficial and substance-using MSM may
require reminders for medication use to facilitate greater uptake of targeted dosing strategies.

Furthermore, we observed statistically significant reductions in both serodiscordant receptive
anal intercourse and serodiscordant condomless receptive anal intercourse in our intention-
to-treat analysis. It is unclear why we observed reductions in these two specific sexual
behavior endpoints. As mentioned, among frequent meth users, we found that naltrexone
was significantly associated with reductions in meth use days. Meth's physiological effects
include impotence, which limits the practice of insertive anal intercourse among MSM who
use meth.”4-76 Additionally, MSM have reported that their use of meth makes receptive anal
intercourse more pleasurable and less painful.”®77 Hence, meth use have been associated
with greater receptive anal intercourse, but not insertive anal intercourse in prior MSM
studies.’-76:78-80 We speculate that as meth use decreased in the naltrexone group, impotence
may has also decreased. Additionally, pleasure from receptive anal intercourse may have
also been reduced in the naltrexone group, as meth use decreased. These changes may had
led to less receptive anal intercourse events, as participants were able to engage in more
insertive anal intercourse events and experienced reductions in pleasure from receptive anal
intercourse. This hypothesis is corroborated by another study which observed reductions in
receptive anal intercourse among MSM after reductions in meth use and receipt of meth
treatment.31 Broadly, it is plausible that these results may be partially explained by the
purported effects of naltrexone on sexual urges and compulsive sexual behaviors, as noted in
case reports of off-label naltrexone use. One report has noted significant reductions sexual
behaviors among multiple sex partners due to naltrexone use.>! Additional research is
needed to clarify whether these reductions were directly from naltrexone, or an indirect
result of either meth or alcohol use reductions among individuals responding to naltrexone.
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In any case, condomless receptive anal intercourse is estimated to have the highest per
contact risk for HIV infection via sexual transmission.8! Substance use is a major driver of
sexual risk transmission among MSM and there are few evidence-based interventions shown
to efficaciously reduce high-risk sexual behaviors among substance-using MSM. Behavioral
intervention trials to date have yielded mixed results in reducing HIV-related sexual risk
behaviors among substance-using MSM 70-72; there remains a great need to identify new
strategies, especially for non-dependent substance-using MSM. To our knowledge, this is the
first study of oral naltrexone to demonstrate significant reductions in HIV-related sexual risk
behaviors among substance-using MSM. Our findings highlight new opportunities to utilize
pharmacotherapy as a potential HIV prevention strategy among substance-using MSM.

This pilot study has several limitations. As mentioned, this study was not powered to assess
the efficacy of oral naltrexone versus placebo, which should be kept in mind while
interpreting the exploratory analyses between treatment groups for meth and alcohol use and
sexual risk behaviors. Furthermore, given the exploratory nature of the between-group
analyses, we did not formally control for multiple hypotheses testing. Moreover, these
exploratory analyses utilized GEE models which have been shown to result in standard
errors that are too small for small studies, and may bias findings away from the null.82 Taken
together, the significant results from these exploratory analyses (reductions in binge drinking
days in as-treated analyses; meth using days in sub-group analyses; and serodiscordant
receptive anal intercourse events) should be interpreted with caution, as they may be subject
to both type-1 error and error from bias. While we did not find significant differences
between those enrolled versus those excluded during screening, our small sample size and
use of non-probability sampling may nevertheless limit the generalizability of our findings.
In addition, our follow-up was limited to 8 weeks and our study design was limited to
assessments and monitoring every two weeks. It is possible that longer and more frequent
follow-ups may be needed to observe significant treatment effects for naltrexone and
definitively establish its safety. Despite these limitations, the results of this randomized,
double-blind, placebo-controlled pilot study support conducting a larger efficacy trial.
Ideally, this trial should utilize frequent assessments with objective measures (urine drug
screens) on outcomes preferred by regulatory agencies and more regular adverse event
monitoring.

In summary, we found that it is feasible, acceptable, and tolerable to conduct a placebo-
controlled pharmacologic trial for non-dependent substance-using MSM. In this pilot study,
naltrexone was associated with significant reductions in meth-using days and binge-drinking
days among some individuals, and was associated with significant reductions in high-risk
sexual behaviors in intention-to-treat analyses. Results of this study support further
evaluation of naltrexone in larger and more diverse populations of meth-using and binge-
drinking MSM, including those with substance use disorders.
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Table 1
Baseline Characteristics of Trial Participants
No. (%)
Demographics Placebo (n=15) Naltrexone (n=15) Overall (n=30) p val uet
Age, mean (SD), y 423  (10.0) 437 (8.8) 43 (9.3) 0.54
Race/Ethnicity
White 6 (40.0) 6 (40.0) 12 (40.0) =20.99
African-American 5 (333) 4 (26.7) 9 (30.0)
Latino 2 (133) 3 (200 5 (16.7)
Asian and Pacific Islander 1 (6.7) 1 (6.7) 2 (6.7)
Other 1 (6.7) 1 (6.7) 2 (6.7)
Education
High school or less 2 (133) 2 (133 4 (13.3) >0.99
Some college 8 (53.3) 9 (60.0) 17 (56.7)
College or above 5 (33.3) 4 (26.7) 9 (30.0)
Income
under $20,000 9 (60.0) 9 (60.0) 18 (60.0) 0.68
$20,000-39,999 3 (20.0) 5 (333 8 (26.7)
$40,000 and above 3 (20.0) 1 (6.7) 4 (13.3)
refused to answer 1 (6.7) 1 (6.7) 2 (6.7)
Employment status
Not employed 8 (53.3) 13 (86.7) 21 (70.0) 0.13
Part-time 3 (20.0) 2 (133) 5 (16.7)
Full-time 3 (20.0) 0 00 3 (10.0)
Employed student 1 (6.7) 0 00 1 (33)
Alcohol Use
Frequency of alcohol use (past 4 weeks)
1 day per week or less 1 (6.7) 5 (33.3) 6 (20.0) 0.17
2 days per week or more 14 (93.3) 10 (66.7) 24 (80.0)
Alcohol use during sex (past 4 weeks)
50% or less of the time 8 (53.3) 11 (73.3) 19 (63.3) 0.45
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No. (%)
Demographics Placebo (n=15) Naltrexone (n=15) Overall (n=30) p val uet
Greater than 50% of time 7 (46.7) 4 (26.7) 11 (36.7)
E\ISlIJDn)]ber of Drinks in Typical Drinking Days (past 4 weeks), mean 59 (2.2) 51 (2.9 55 (2.5) 0.32
Number of Binge Drinking Days (past 4 weeks), mean (SD) 9.3 (9.0 39 (31 6.6 (7.2) 0.13
Alcohol visual analog scale (VVAS) craving score, mean (SD) 59.3 (26.0) 389 (29.3) 49.1 (29.1) 0.06
History of alcohol self-help or treatment program 6 (40.0) 10 (66.7) 16 (53.3) 0.27
Methamphetamine use
Frequency of methamphetamine use
(past 4 weeks)
less than 1 day per week 6 (40.0) 10 (66.7) 16 (53.3) 0.47
at least 1 day per week 9 (60.0) 5 (33.3) 14 (46.7)
Methamphetamine use during sex (past 4
weeks)
50% or less of the time 10 (66.7) 11 (73.3) 21 (70.0) >0.99
More than 50% of time 5 (333) 4 (26.7) 9 (30.0)
(l\g%t?amphetamine visual analog scale (VVAS) craving score, mean 416 (23.0) 35.7 (25.5) 38.7 (24.1) 0.53
History of methamphetamine self-help or treatment program 6 (40.0) 10 (66.7) 16 (53.3) 0.27
Clinical
HIV serostatus HIV positive 5 (33.3) 7 (46.7) 12 (40.0) 0.71
HIV negative 10 (66.7) 8 (53.3) 18 (60.0)
Has regular health care provider 10 (66.7) 10 (66.7) 20 (66.7) >0.99
Has health insurance 11 (73.3) 12 (80.0) 23 (76.7) >0.99
Center for epidemiologic studies depression scale (CES-D) score, 18.1 (7.5) 20.3 (13.9) 19.2 (11.0) 0.76
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