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Abstract
Objectives—To assess the efficacy and safety of varenicline (Chantix®) for the treatment of
alcohol use disorders. Varenicline is a partial α4β2 nicotinic acetylcholine agonist approved by the
Food and Drug Administration for smoking cessation. It has reduced drinking in animal studies
and in small studies of humans who were both heavy drinkers and smokers. This is the first
multisite clinical trial of varenicline in a population of smokers and nonsmokers with alcohol use
disorders.
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Methods—Men and women (n=200) meeting the criteria for alcohol dependence were recruited
across 5 clinical sites. Patients received double-blind varenicline or placebo and a computerized
behavioral intervention. Varenicline was titrated during the first week to 2 mg/day, which was
maintained during weeks 2–13.

Results—The varenicline group had significantly lower weekly percent heavy drinking days
(primary outcome) (adjusted mean difference=10.4), drinks per day, drinks per drinking day, and
alcohol craving compared with the placebo group (p values < 0.05). The average treatment effect
on alcohol use was similar for smokers and nonsmokers. Varenicline was well-tolerated; adverse
events were expected and mild.

Conclusions—Varenicline significantly reduced alcohol consumption and craving, making it a
potentially viable option for the treatment of alcohol use disorders.

Keywords
Alcohol Dependence; varenicline; Chantix®; Champix®; Alcohol Use Disorder; randomized
placebo-controlled clinical trial

Alcohol use disorders (AUD) (abuse and dependence) affect 18 million Americans, causing
a wide range of medical, psychological, social, personal, and economic problems (Grant et
al., 2004; Rehm et al., 2009). This heterogeneous disorder is characterized by compulsive
alcohol use and an inability to stop drinking despite harmful consequences (American
Psychiatric Association [APA], 1994). Alcohol use has recently been identified as the third
leading risk factor for global burden of disease and injury (Lim et al., 2012). The total
economic cost of excessive alcohol consumption in the United States is estimated to be $224
billion annually (Bouchery et al., 2011). Currently, only three medications are approved by
the U.S. Food and Drug Administration (FDA) specifically for the treatment of alcohol
dependence: disulfiram, naltrexone (oral and injectable), and acamprosate. Though effective
for some, these drugs do not work for everyone and they remain under-utilized by clinicians
(Litten et al., 2012).

Varenicline (Chantix®) (Pfizer, NY, NY) is a partial α4β2 nicotinic acetylcholine agonist
used in aiding smoking cessation. Since being approved by the FDA in 2006, it has been
prescribed for 8.9 million people in the United States (SDI, 2011). Converging lines of data
suggest that nicotinic acetylcholine receptors may play a significant role in the rewarding
effects of both nicotine and alcohol (Le et al., 2000; Tizabi et al., 2002; Ericson et al., 2009),
indicating a promising molecular target for the treatment of both disorders.

Alcohol and tobacco use often occur in tandem (Hurley et al., 2012), with interactions
occurring at the pharmacologic, genetic, and neurochemical levels. Preclinical studies
demonstrated decreases in alcohol consumption in rodents given varenicline (Steensland et
al., 2007; Ericson et al., 2009; Wouda et al., 2011). A human laboratory study (McKee et al.,
2009) of smokers who also were heavy drinkers reported a reduction in alcohol drinking,
craving, and the pleasant subjective and reinforcing effects of alcohol when subjects were
given varenicline. More recently, in a preliminary study, 15 heavy drinking smokers treated
with varenicline for 3 weeks reported a greater reduction in alcohol craving and fewer heavy
drinking days compared with placebo (Fucito et al., 2011). Similarly, in another small study
(n=64), varenicline reduced alcohol consumption in heavy drinking smokers (Mitchell et al.,
2012).

The study reported here represents the first multisite clinical trial to assess the efficacy and
safety of varenicline in an alcohol-dependent population of smokers and nonsmokers. Heavy
drinking, alcohol dependent patients who are actively drinking were selected because they
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are the group that will most likely present at primary care and/or other specialty settings due
to alcohol related complications, and thus most likely to be prescribed the medication
(Willenbring et al., 2009). Outcomes assessed during the 13-week trial included drinking,
alcohol craving, drinking consequences, smoking, and quality of life.

Methods
Study Population

Randomized patients (n=200) included 142 men and 58 women diagnosed with past year
alcohol dependence according to the Diagnostic and Statistical Manual, 4th edition Text
Revision (DSM–IV–TR) (APA, 1994) as assessed by the MINI International
Neuropsychiatric Interview (MINI) (Sheehan et al., 1998). Patients were eligible if they
were at least 18 years of age; reported drinking an average of at least 28 standard drinks per
week for females or 35 drinks per week for males during the 28-day period prior to consent
and the 7-day period prior to randomization; did not reduce the total number of drinks per
week by more than 50% between the 28-day period prior to consent and the 7-day period
prior to randomization; had a blood alcohol content (BAC) of 0.000 upon providing study
consent; and agreed to other operational study related requests.

The key exclusion criteria were: past-year DSM–IV–TR dependence on any psychoactive
substances other than alcohol and nicotine (MINI); psychiatric disorders including major
psychotic disorders (MINI); undergone medical detoxification during the screening phase;
previous treatment with varenicline; and history of atherosclerotic cardiovascular disease. In
addition, subjects who had ever attempted suicide or had current (past year) suicidality risk
(based upon the MINI) were excluded (see Supplemental Digital Content 1, http://
links.lww.com/JAM/A9, for full list of inclusion and exclusion criteria).

Study Design and Oversight
The study was a Phase 2, randomized, double-blind, placebo-controlled, parallel-group,
multi-site 13-week treatment trial. Interested candidates responded by telephone to
advertisements at 5 academic sites in the United States between February 2011 and February
2012.

In addition to screening and baseline visits, 5 in-clinic visits (Weeks 2, 4, 6, 10 and 14) and
8 telephone visits (Weeks 3, 5, 7, 8, 9, 11, 12, 13) were conducted. As follow-up, a
telephone interview was conducted at Week 16, approximately 2 weeks after the last in-
clinic visit, to assess drug safety and to determine any changes in drinking. Patients were
required to have a BAC ≤ 0.02% to complete the in-clinic assessments.

Patients were randomly assigned, in a 1:1 ratio, to receive either varenicline or placebo
using a permuted stratified block randomization procedure. The stratification variables were
clinical site and regular smoking (≥ 10 versus < 10 cigarettes smoked per day for the past
week) (Gonzales et al, 2006). Randomization was implemented via a telephone- or Web-
based system.

The medication was dispensed using a double-blind method to patients at scheduled visits
over the 13 weeks. Varenicline was supplied in 0.5 mg over-encapsulated tablets with
identical matching placebos. For both the varenicline and placebo groups, the amount was
titrated from a starting dose of 0.5 mg, taken once a day on Days 1 to 3, to 0.5 mg, taken
twice a day on Days 4 to 7. A target dose of 1 mg, taken twice daily, was maintained during
Weeks 2–13. Patients who discontinued medication were allowed to remain in the study and
participate in study assessments. Dosage compliance was verified by comparing the patient's
self report against the number of pills removed from the blister pack. Medication
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compliance was calculated as the total amount of medication taken divided by the total
amount prescribed during the maintenance phase of the study (Weeks 2–13). Varenicline
analyte levels were assayed in a subsample of patients to further verify compliance. The
varenicline plasma concentrations were determined using a validated liquid chromatography
tandem mass spectroscopy method (World Wide Clinical Trials, Austin, TX) with a lower
limit of quantitation equaling 0.05 ng/mL.

All patients were required to view Take Control—a novel computerized bibliotherapy
platform derived from the National Institute on Alcohol Abuse and Alcoholism's (NIAAA's)
self-help approach, Rethinking Drinking (NIAAA, 2009). Take Control consists of 6
modules. Patients were asked to view a single module at each clinic visit.

The study was conducted in accordance with the Declaration of Helsinki and Good Clinical
Practice guidelines of the International Conference on Harmonization. All patients provided
voluntary, written informed consent prior to the initiation of any study procedures. The
protocol, consent, and all study-related materials were reviewed and approved by the
Institutional Review Board at each participating site, the FDA, and the Data and Safety
Monitoring Board.

Measures of Efficacy
Drinking measures were captured via the Time-Line Followback and Form 90 interview
methodology and procedures (Sobell and Sobell, 1992; Miller, 1996). One standard drink is
0.5 ounces of absolute alcohol, equivalent to 10 ounces of beer, 4 ounces of wine, or 1 ounce
of 100-proof liquor. The a priori primary efficacy endpoint was percent heavy drinking days
measured weekly during the maintenance phase of the study (Weeks 2–13). A “heavy
drinking day” was defined as 4 or more drinks per drinking day for women and 5 or more
drinks per drinking day for men.

A priori secondary efficacy endpoints included other drinking measures (i.e., drinks per day,
drinks per drinking day, percent days abstinent, percent very heavy drinking days [8+/10+
drinks per drinking day for women and men, respectively], percent subjects with no heavy
drinking days, and percent subjects abstinent), also during Weeks 2–13; as well as alcohol
craving (Penn Alcohol Craving Scale [PACS]) (Flannery et al., 1999), alcohol-related
consequences (ImBIBe; a revised and abbreviated form of the DrInC [Miller, 1995; Werner
et al., 2008]), cigarettes smoked per day (past week), and quality of life (SF-12® Physical
and Mental Aggregate Scores) (Szabo, 1996).

Safety Assessments
Safety was assessed via vital signs; blood chemistries and hematology; urine drug tests;
BAC; adverse events; concomitant medication use; electrocardiogram (ECG); and
neuropsychiatric measures including suicidal ideation (Columbia Suicide Severity Rating
Scale) (Posner et al., 2009). Adverse events were assessed both in the clinic and during
telephone interviews via an opened ended question: “How have you been feeling since your
last visit?” Neuropsychiatric symptoms related to suicidality, mood, and behavior/thinking
were assessed every week at the clinic or via telephone. The mood and behavior/thinking
questions were adapted from the Brief Psychiatric Rating Scale (Overall and Gorham,
1962).

Statistical Analysis
All efficacy analyses, with the exception of the pre-specified model examining cigarettes
smoked per day, were analyzed on a modified intention-to-treat (mITT) population that
included all randomized patients who took at least one dose of medication and provided
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valid post-randomization outcome data (n=197) (see Text, Supplemental Digital Content 2,
http://links.lww.com/JAM/A10, for details of analytic sample size). The smoking model
included only patients who were smokers at baseline (i.e., smoked at least one cigarette per
day in the past week) (n=78). Baseline and safety analyses were performed on patients who
took at least one dose of medication (n=198).

Continuous outcomes measured at multiple time points were analyzed using a repeated-
measures mixed effects model with all covariates treated as fixed effects except patients
treated as the random effect. An unstructured covariance matrix best fit the data and was
used to model the correlations between repeated measures among patients. Least-square
means (LSMEANs), standard errors (SEs), and 95% confidence intervals (CIs) are presented
for each treatment group and were derived from fully adjusted models on untransformed
outcomes (to facilitate clinical interpretation) averaged across the maintenance period. For
the drinking outcomes, these fully adjusted models included the following covariates:
treatment group, week, site, treatment goal (permanent abstinence from alcohol vs. other),
alcohol craving (PACS score), baseline value of the outcome (computed during the 28-day
period before the first screening visit), and the treatment group by week interaction.
Covariates were selected on the basis of their correlation with outcome. Treatment goal and
alcohol craving were included as covariates in models of drinking outcomes because they
generally were consistently correlated with drinking outcomes in bivariate analyses.
However, they were not included as covariates in models of non-drinking outcomes because
they were not consistently correlated with these outcomes. For the non-drinking outcomes,
the fully adjusted models included the same covariates, minus treatment goal and alcohol
craving because these covariates were not consistently correlated with non-drinking
outcomes. Cohen's d and p-values are based on the fully adjusted models with the
appropriately transformed outcome variables as follows: square root transformations (drinks
per day, drinks per drinking day, percent days abstinent, alcohol-related consequences
[ImBIBe], and quality of life [SF-12® Physical and Mental Aggregate Scores]); logarithmic
transformation (percent very heavy drinking days); and inverse transformation (cigarettes
smoked per day). The primary outcome, percent heavy drinking days, and alcohol craving
(PACS) were not transformed because they were not skewed. Cohen's d = (μTreatment –
μPlacebo)/σ, where μTreatment – μPlacebo is the difference between the means for the treatment
and placebo groups, and σ is the pooled standard deviation. The following are offered as cut-
offs for interpretive purposes of the effect size: small=.20, medium=.50, and large=.80
(Cohen, 1992).

Continuous outcomes assessed at a single time were evaluated using general linear models
(ANCOVAs). For the dichotomous drinking outcomes (i.e., abstinence and no heavy
drinking days), unadjusted prevalence rates are presented; odds ratios (ORs) and p-values
were derived from unadjusted logistic regression models that included only treatment group;
covariates were not included due to insufficient numbers of abstinent and no heavy drinking
events (Peduzzi et al., 1996).

As a sensitivity analysis, missing drinking data in the primary efficacy model were handled
in two ways a) by imputing missing data as heavy drinking days and b) by using multiple
imputation. The multiple imputation model included the same covariates as the primary
efficacy model. Twenty-five iterations of this model were run, and model estimates were
averaged using PROC MIANALYZE in SAS. An exploratory subgroup analysis was
conducted for the primary efficacy outcome to determine if a differential treatment effect
existed as a function of baseline smoking status (i.e., smoker vs. non-smoker) during the
maintenance period. For this subgroup analysis, a model similar to the primary efficacy
model was used, with the additional inclusion of a smoking status covariate and the
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replacement of the treatment-group-by-week interaction term with a treatment-by-smoking-
status interaction term.

Safety measures were assessed as Principal Investigator-reported adverse events (see
Supplemental Digital Content 3, http://links.lww.com/JAM/A11, for entire listing of
Adverse Events). For descriptive statistics, group mean differences were tested for
significance by t-tests for independent samples for normally-distributed variables or
Wilcoxon rank-sum tests for skewed variables. Group prevalence rate differences were
tested for significance via chi-square or Fisher's exact tests. For all statistical tests, p<0.05
(two-tailed) was considered statistically significant. For the primary outcome, it was
estimated that a sample size of 200 patients was required to obtain 170 study completers (85
per treatment group), yielding 80% power to detect a treatment effect (Cohen's d=0.43) with
a two-tailed t-test at a .05 significance level. Data were analyzed with SAS version 9.2 (SAS
Institute, Inc., Cary, NC).

Results
Study Sample

A total of 461 patients consented for the study, 200 of whom were randomized to receive
varenicline or a placebo (n=99 and n=101, respectively); 261 were excluded because they
did not meet eligibility criteria or they chose not to participate (Figure 1). The main reason
for screen failures included: not meeting drinking criteria (23.3%; see Supplemental Digital
Content 4, http://links.lww.com/JAM/A12, for details), positive urine toxicology drug
screen (11.1%), and exclusionary psychiatric disorder (10.3%). More patients in the placebo
than varenicline group withdrew early from the study (12 vs. 7, respectively) and
discontinued medication but continued the study (6 vs. 3, respectively).

Patients in the varenicline and placebo groups had statistically similar values on all baseline
characteristics (Table 1). Randomized patients were mostly male, white, employed,
unmarried, and middle-aged. On average they drank heavily, consuming approximately 13
drinks per day, and met or exceeded a threshold of 4 drinks (for women) or 5 drinks (for
men) per drinking day on approximately 88% of days. With respect to treatment drinking
goals, just over a quarter of the patients (28%) desired permanent abstinence, with the
majority seeking to drink in a controlled manner (56%). Approximately 39% smoked at least
1 cigarette in the week prior to the screening visit, averaging about 11 cigarettes per day
(among the smokers). Patients had near-normal physical and mental functioning (SF-12®
physical and mental aggregate scores of approximately 51 and 49, respectively).

Medication Compliance and Participation
Overall medication compliance was 95.5% and was similar between treatment groups
(95.1% vs. 96.0% for the placebo and varenicline groups, respectively; p=0.56). Ninety-
seven patients consented to provide a single blood sample for pharmacokinetic analysis
(placebo n=49; varenicline n=48). Of these patients, 47 patients (97.9%) in the varenicline
group had analyte levels that were consistent with their self-report that the medication was
taken. The average daily dosage was equivalent to 1.88 mg (or 3.76 of the 4 total pills) in the
placebo group and 1.83 mg (or 3.66 of the 4 total pills) in the varenicline group (p = 0.33).
The percentage of patients with complete drinking data during the maintenance phase was
85.8% overall and was slightly higher in the varenicline group vs. the placebo group (87.5%
vs. 84.2%, respectively), although this difference was not statistically significant (p = 0.50).
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Primary Efficacy Outcome
Averaged across the maintenance period (Weeks 2–13), the varenicline group experienced
significantly lower levels for the primary outcome, weekly percent heavy drinking days,
than the placebo group (37.9 vs. 48.4, respectively; p=0.03; d=0.31) (Table 2). The weekly
treatment effects varied significantly (i.e., treatment group by week interaction, p=0.01) and
were consistently greatest and most significant during the last 5 weeks of the trial (Weeks 9–
13) (d's = 0.39 to 0.42, p's<0.05) (Figure 2). The average treatment effect for the primary
outcome was similar using the two methods of handling missing data. For instance, when
missing days were imputed as heavy drinking days, the percent heavy drinking days was
39.6 (SE=3.7) for the varenicline group versus 50.2 (SE=3.6) for the placebo group
(difference=10.6; p=0.02; d=0.31). When missing days were handled using multiple
imputation, the percent heavy drinking days was 38.2 (SE=3.5) for the varenicline group
versus 47.4 (SE=3.4) for the placebo group (difference=9.1; p=0.04; d=0.27). There was no
substantive difference between this result and that obtained with the main pre-specified
mixed model (which does not include imputation) because there were few missing data
overall and relatively low differential dropout between treatment groups. The average
treatment effect during the maintenance period for the primary outcome did not significantly
vary by baseline smoking status (among non-smokers: varenicline = 36.0 vs. placebo = 44.3;
among smokers: varenicline = 43.1 vs. placebo = 51.0; treatment group by smoking status
interaction, p=0.96).

Secondary Efficacy Outcomes
On other drinking outcomes, averaged across the maintenance period, the varenicline group
had fewer drinks per day than placebo (4.4 vs. 5.3, respectively; p=0.03; d=0.29), drinks per
drinking day (5.8 vs. 6.8, respectively; p=0.03; d=0.26), and percent of very heavy drinking
days (8+/10+) (17.6 vs. 26.1, respectively; p=0.047; d=0.25) (Table 2). The treatment
groups did not differ significantly on percent of subjects who were abstinent (p=0.81),
percent of subjects with no heavy drinking days (p=0.50), and percent of days abstinent
(p=0.29).

On non-drinking outcomes, averaged across the maintenance period, the varenicline group
smoked significantly fewer cigarettes per day (7.4 vs. 11.7, respectively; p=0.002; d=0.73)
and scored lower on alcohol craving (PACS score 9.9 vs. 11.6, respectively; p=0.01;
d=0.33) (Table 2). Craving scores at weeks 6 and 10 were moderately and positively
correlated with the percent of heavy drinking days (r's=0.41 and 0.37, respectively;
p's<0.0001). There were no significant differences on alcohol-related consequences
(ImBIBe score) (p=0.43) and quality of life (SF-12® Physical and Mental Aggregate Scores,
p's=0.48 and 0.55, respectively).

Adverse Events
Twenty-two adverse events occurred in at least 5% of patients from either treatment group
(Table 3) (see Table and Text, Supplemental Digital Content 5, http://links.lww.com/JAM/
A13, for adverse events stratified by smoking status). Of these, the only adverse events that
differed significantly between the varenicline and placebo groups, with higher rates in the
varenicline group, included: nausea (37.1% vs. 17.8%, respectively; p=0.002), abnormal
dreams (27.8% vs. 11.9%, respectively; p=0.005), and constipation (9.3% vs. 2.0%,
respectively; p=0.03). Among patients with these three adverse event types, the majority
experienced “mild” symptoms, whereas the remaining subjects experienced “moderate”
symptoms; no patients had “severe” symptoms. Four serious adverse events occurred during
the treatment phase of the trial; gout and a hernia in the placebo group and back surgery and
a shooting death in the varenicline group (the latter which may or may not have been related
to taking varenicline as determined the Data and Safety Monitoring Board and the FDA).
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There were no significant differences between varenicline and placebo groups on the mood
and behavior/thinking questions (see Supplemental Digital Content 6, http://links.lww.com/
JAM/A14, for assessment items and safety data).

Discussion
This multisite study looked at the effectiveness of varenicline, a medication approved by the
FDA for smoking cessation treatment, as a possible therapy for alcohol abuse and
dependence. Varenicline significantly reduced measures of alcohol use, including the
percent of heavy drinking days, drinks per day, and drinks per drinking day. Varenicline's
effects were comparable to the upper end effect sizes that have been reported in naltrexone
and acamprosate trials, two medications approved by the FDA for the treatment of alcohol
dependence (Feinn and Kranzler, 2005; Mason and Lehert, 2012; Maisel et al., 2013).

Drinking and smoking often co-occur. Prior studies have demonstrated that both alcohol and
nicotine can alter the physiological and subjective effects of each other in terms of craving,
reinforcement, and self-administration (Ray et al., 2007; McKee et al., 2008). Drinking and
smoking also share common genetic components that underlie alcohol and nicotine
dependence (Grucza and Bierut, 2006; Schalaepfer et al., 2008). Interestingly, however, the
effects of varenicline on alcohol use observed here were independent of smoking status.
That is, the positive effects of varenicline on drinking were observed in alcohol-dependent
patients from both the smoking and non-smoking groups.

Another outcome measure, craving, also was significantly reduced in the varenicline-treated
patients. This is notable because craving is likely to be added as a criterion for a diagnosis of
AUD in the upcoming revision of the DSM (O'Brien, 2010). This reduction in craving also
suggests a possible mechanism underlying the observed reduction in drinking. Alcohol has
been shown to act directly on nicotinic receptors to alter alcohol-seeking and drinking
behavior (Davis and de Fiebre, 2006). Furthermore, various drugs acting on nicotinic
receptors have been shown to reduce drinking in animal models and the rewarding effects of
alcohol in human lab models independent of nicotine administration or smoking (Blomqvist
et al., 2002; Farook et al., 2009; Sajja and Rahman, 2011).

Nicotinic receptors exist as pentameric ligand-gated ion channels consisting of various
combinations of α2-7 and β2-4 subunits in different regions of the brain (Grady et al., 2010).
Varenicline binds to multiple nicotinic receptor subtypes acting as a partial agonist at α4β2,
α3β2 and α6β2, and a full agonist at α7 and α3β4, and has the highest affinity for α4β2
subtype (Grady et al., 2010; Mihalak et al., 2006). At this time it is unclear the exact
mechanism by which nicotinic receptors modulate drinking behaviors, but the mechanism
may differ from smoking since nicotine acts as a direct agonist at all nicotinic receptors
(with varying affinities), while alcohol in not a direct agonist but modulates the response of
nicotine receptors (Feduccia et al., 2012). In support, there appears to be evidence that
nicotinic subunits that are responsible for the reinforcing effects of alcohol and nicotine
seem to diverge based on animal studies (Feduccia et al., 2012). More research is needed to
further understand the complex interaction of alcohol with the nicotinic system.

No significant differences were found between varenicline and the placebo in the frequency
of abstinent days or number of patients who were abstinent. Additionally, varenicline did not
increase the number of subjects with no heavy drinking days. This lack of significant
differences may be attributed to 1) the small number (approximately one-quarter) of patients
who endorsed permanent abstinence as their treatment goal; and 2) the study design feature
that allowed patients to continue drinking heavily up to randomization. Thus, patients may
not have had sufficient time to establish a pattern of abstinence or a period of non-heavy
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drinking prior to the start of the study. Although we did not find an association between
reductions in drinking and alcohol-related consequences or an improvement in quality of
life, these findings may be attributed to the fact that changes in these measures often do not
manifest until months after the initial reduction in drinking occurs. Nonetheless reductions
in drinking that were observed in this study with varenicline have also been associated with
decreases in risk of medical diseases, aggression, suicide, and alcohol-related deaths (Rehm
et al., 2010 and 2011). Longer treatment with varenicline and follow-up assessments to
determine if there are sustained effects would be a valuable next step in the development of
this medication.

Compared with placebo, varenicline did not increase suicidal ideation, mood changes,
behavior/thinking changes, hostility, or agitation—all “black box warnings” on the package
insert for varenicline (Pfizer, 2009). Consistent with the product label, the most common
side-effects of varenicline in this study were nausea, abnormal dreams, and constipation
(Table 3) and those effects generally were mild.

Conclusion
Today, varenicline is widely prescribed in primary care settings for smoking cessation (SDI,
2011). Problem drinkers typically visit primary care providers for medical issues that may or
may not be related to their drinking (Willenbring, 2009). By routinely assessing patients for
both smoking and hazardous alcohol use, clinicians have an opportunity to identify patients
at risk for problematic alcohol use. Screening and intervention tools are widely available,
including the NIAAA Clinician's Guide (NIAAA, 2005). These resources are designed to
help clinicians screen for alcohol problems, administer brief interventions, and provide
guidance on the use of medications to treat alcohol dependence (i.e., disulfiram, oral and
long-term injectable naltrexone, and acamprosate). Because of the heterogeneity of AUD,
however, these medications are not effective for everyone. Results from this proof-of-
concept multi-site trial suggest that varenicline may be another promising treatment for
patients with AUD. Nonetheless, additional studies are needed to replicate these results,
examine if effects are sustained post-treatment, and identify those patients who will benefit
the most from this medication.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Subject Disposition
mITT = modified intention-to-treat
* The mITT sample size of the varenicline group was decreased by n=2 from n=97 to 95 as
one patient enrolled twice in the study (at two different study sites), gave invalid data and,
consequently, both occurrences of the patient were excluded. The outcome analytic sample
size of the varenicline group was further decreased to n=96 as an additional patient
discontinued the study prior to reporting outcome data.
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Figure 2. Weekly Differences Between Placebo and Varenicline on the Primary Outcome
Measure, Percent Heavy Drinking Days, During Study Maintenance Phase (Weeks 2–13)
* p<.05; ** p<.01
Means are LSMEANS obtained during the maintenance period (Weeks 2-13) from a mixed
model that includes treatment group, week, site, treatment goal, craving, baseline percent
heavy drinking days, and treatment group by week interaction.
Error bars are standard errors.
Note: the treatment group by week interaction is statistically significant (p=0.011).
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