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Abstract
Background: No pharmacotherapies have been shown to increase long-term (≥ 6 month) tobacco
abstinence rates among smokeless tobacco (ST) users. Bupropion SR has demonstrated potential
efficacy for ST users in pilot studies. We conducted a multicenter, randomized, double-blind,
placebo-controlled, clinical trial to assess the efficacy and safety of bupropion SR for tobacco
abstinence among ST users.

Methods: Adult ST users were randomized to bupropion SR titrated to 150 mg twice daily (N =
113) or placebo (N = 112) for 12 weeks plus behavioral intervention. The primary endpoint was the
7-day point-prevalence tobacco abstinence rate at week 12. Secondary outcomes included prolonged
and continuous tobacco abstinence rates, craving and nicotine withdrawal, and weight gain.

Results: The 7-day point-prevalence tobacco abstinence rates did not differ between bupropion SR
and placebo at the end treatment (53.1% vs 46.4%; odds ratio (OR) 1.3; p = 0.301). The 7-day point
prevalence abstinence did not differ at weeks 24 and 52. The prolonged and continuous tobacco
abstinence rates did not differ at weeks 12, 24, and 52. A time-by-treatment interaction was observed
in craving over time with greater decreases in the bupropion SR group. At 12 weeks, the mean (±SD)
weight change from baseline among abstinent subjects was an increase of 1.7 (±2.9) kg for the
bupropion SR group compared to 3.2 (±2.7) kg for placebo (p = 0.005).

Conclusions: Bupropion SR did not significantly increase tobacco abstinence rates among ST
users, but it significantly decreased craving and weight gain over the treatment period.
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1. Introduction
In the United States, approximately 7.7 million individuals older than 12 years of age report
current (past month) use of smokeless tobacco (ST) (Substance Abuse and Mental Health
Services Administration, 2006). ST use has been associated with oral mucosal lesions (Little
et al., 1992;Martin et al., 1999;Tomar et al., 1997), periodontal disease (Ernster et al., 1990),
and precancerous oral lesions (Mattson and Winn, 1989). Long-term ST use may increase the
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risk for oral cancer (Stockwell and Lyman, 1986) and cancer of the kidney (Goodman et al.,
1986;Muscat et al., 1995), pancreas (Muscat et al., 1997), and digestive system (Henley et al.,
2005). Associations between ST use and cardiovascular events (Teo et al., 2006) and death
from coronary artery disease and stroke (Henley et al., 2005) have also been observed.

Given the adverse health consequences of ST use, the fact that 64% of ST users report the
desire to quit (Severson, 1992), and the increasing promotion of ST as a potential harm
reduction strategy for cigarette smoking (McNeill, 2004; 2006), the need exists to validate and
disseminate effective behavioral and pharmacologic therapies for ST users. Behavioral
approaches for treating ST users have been shown to be effective (Severson, 2003), but no
pharmacotherapies have been shown to increase long-term (≥ 6 month) tobacco abstinence
rates in this population of tobacco users (Ebbert et al., 2004). Bupropion sustained-release (SR)
has been clearly demonstrated to increase tobacco abstinence among cigarettes smokers
(Hughes et al., 2002). To date, two pilot studies have been conducted suggesting potential
efficacy of bupropion SR for increasing tobacco abstinence rates among ST users (Dale et al.,
2002;Ebbert et al., 2003;Glover et al., 2002).

The current study was conducted to evaluate the efficacy of bupropion SR for increasing
tobacco abstinence among healthy ST users in a multicenter, randomized, placebo-controlled
clinical trial. The study was conducted in Minnesota and West Virginia.

2. Methods
2.1. Study Design

This study was a randomized, multicenter, double-blind, parallel-group, placebo- and active-
treatment-controlled clinical trial with a 12-week treatment phase and blinded follow-up
through 52 weeks. The study was conducted at the Mayo Clinic in Rochester, MN, and the
West Virginia University School of Medicine in Morgantown, WV, in compliance with the
ethical principles of the Declaration of Helsinki. Enrollment took place between August, 2003,
to May, 2005, and the study was completed in May, 2006. The institutional review board at
each study site approved the study protocol prior to recruitment and enrollment.

2.2 . Study Population
ST users were recruited through press releases and media advertising. Subjects were eligible
for inclusion in the study if they: were 18 years of age or older, used ST daily for at least one
year, were in good general health, willing to complete all study procedures, willing to quit ST,
and signed the informed consent. Subjects were excluded if they: had current major depression
(past 30 days) as assessed by the National Institute for Mental Health Diagnostic Interview
Schedule-Revised (NIMH-DIS-R), depression module (Robins et al., 1981) or had a score of
≥ 20 on the Hamilton Rating Scale for Depression (HRSD) (Hamilton, 1960); had active
alcoholism as assessed by the Self-Administered Alcohol Screening Test (SAAST) (Swenson
and Morse, 1975); had a recent history of drug abuse as assessed by the Drug Abuse Screening
Test 20 (DAST-20) (Skinner, 2001); had a recent history (past year) of active substance
dependence on any agent other than nicotine (i.e., marijuana or other drugs); had current (past
30 days) use of antipsychotics, or any antidepressants; were currently (previous 30 days) using
any other behavioral or pharmacologic tobacco treatment program; currently used ST tobacco
other then loose leaf or moist snuff; used an investigational drug within the last 30 days; had
unstable angina or myocardial infarction within the past three months; had another member of
their household already participating in this study; had a contraindication to the use of
bupropion (i.e., personal or family history of seizures, significant closed head injury, bulimia
or anorexia nervosa); had an allergy to bupropion; or had been diagnosed with any cancer
(except skin cancers) in the year prior to randomization.
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We excluded potential subjects who had previously used bupropion in order to ensure adequate
blinding. Potential subjects who were pregnant, lactating, or likely to become pregnant during
the medication phase were also excluded because of unknown effects of bupropion on the
unborn child.

2.3. Interventions
A computer-generated randomization sequence assigned subjects in a 1:1 ratio to receive active
bupropion SR or placebo with a block size of four within four strata defined by the two
stratification factors of site (Minnesota or West Virginia) and past history of major depressive
disorder (MDD). A past history of MDD was assessed using the NIMH-DIS-R.

Subjects were randomly assigned to receive bupropion SR or matching placebo administered
orally for 12 weeks. Bupropion SR 150 mg was titrated one tablet by mouth once per day for
days 1 to 3 then one tablet by mouth twice per day for the remainder of the 12 weeks. The
target quit date (TQD) was day 8. Participants, investigators, and study staff were blinded to
treatment assignment.

All subjects received the first week of medication at the baseline visit (randomization) and
instructed to take their first pill the next day. They also received an intervention manual
developed specifically for ST users in our previous ST studies (Ebbert et al., In press). During
the 12-week medication phase, subjects attended study visits weekly for weeks 1 through 8
and at weeks 10 and 12 to assess vital signs, tobacco use status, medication compliance, adverse
events, concomitant medication use, and to receive a behavioral intervention based upon the
ST intervention manual. The intervention manual included topics such as the health effects of
ST, preparing for quit day, dealing with withdrawal, avoiding relapse, stress and time
management, weight management, and wellness and exercise. Subjects received a new supply
of medication at each study visit.

Subjects completing the 12-week medication phase continued in non drug follow-up for weeks
13 to 52. Clinic visits occurred at weeks 13, 24, and 52. Telephone follow-up contacts occurred
at weeks 16 and 20. Adverse events and concomitant medications were assessed and a
behavioral intervention was provided at these times.

2.4. Screening
Screening included a medical history and physical examination by a physician with
measurement of vital signs (blood pressure, heart rate, weight, and height). An oral examination
was conducted by a periodontist and abnormal oral findings were recorded and discussed with
the subjects. Photographs were taken and retained in the subject's study record to compare with
oral exam findings at study completion. A tobacco use history was obtained and tobacco
dependence measures including the Fagerström Tolerance Questionnaire-Smokeless Tobacco
(Boyle et al., 1995). Alcohol abuse was assessed with the SAAST and DAST-20. Laboratory
tests included serum and urine tobacco alkaloid measurements (Moyer et al., 2002).

2.5. Post-randomization
Tobacco abstinence was determined at each weekly visit starting with week two after
randomization by subject self-report and biochemically-confirmed using urine cotinine
(Benowitz et al., 2002). A physical examination was performed at the end of the medication
phase (week 12) or at any visit at which subjects indicated they wanted to discontinue study
participation. In order to determine the adequacy of blinding procedures, subjects were asked
to state if they thought they were on active medication or placebo.
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2.6. Study End Points
The primary endpoint was the biochemically-confirmed point-prevalence tobacco abstinence
rate at end-of-treatment (12 weeks), defined as the self-reported tobacco abstinence in that last
7 days confirmed by a urine cotinine of < 50 ng/mL. Prolonged abstinence was also assessed
and defined as no tobacco use following a two-week grace period after the TQD. Continuous
abstinence was defined as no tobacco use following the TQD. Point-prevalence, prolonged,
and continuous abstinence rates were also analyzed at weeks 24 and 52.

Additional endpoints included nicotine withdrawal, craving, and changes in mean body weight.
Nicotine withdrawal and craving were determined from the daily diaries and body weight
changes were determined for all subjects meeting criteria for prolonged tobacco abstinence at
week 12.

2.7. Measures of Withdrawal and Craving
Subjects were asked to keep a daily diary to record symptoms of nicotine withdrawal. Daily
diaries were distributed weekly starting at the baseline visit and returned at each weekly study
visit through week 12. The daily diary included the Minnesota Nicotine Withdrawal Scale
[MNWS] (Hughes, 1998;Hughes and Hatsukami, 1986). The MNWS assesses depression,
insomnia, irritability/frustration/anger, anxiety, difficulty concentrating, restlessness, and
increased appetite. Tobacco craving was also collected and modified for ST users by replacing
“desire to smoke” with “desire to use tobacco.” Symptoms were rated on a 5-point Likert scale
ranging from 0 (not present) to 4 (severe).

2.8. Adverse Events
All observed and self-reported adverse events were documented on case report forms and
followed up until resolution or end of study.

2.9. Statistical Analyses
The sample-size for the current study was determined for the primary endpoint of 7-day point-
prevalence tobacco abstinence for week 12 (end-of-treatment). From a pilot study, we observed
a tobacco abstinence rate of 44% at the end of 12 weeks of medication for ST users receiving
bupropion SR compared to 26% for subjects receiving placebo (Dale et al., 2002). Based on
these preliminary data, we hypothesized that the 7-day point-prevalence tobacco abstinence
rate at the end of the medication phase would be 26% for the placebo group. Using this
assumption, we determined that a sample size of 220 subjects (110 placebo, 110 bupropion
SR) would provide statistical power of 80% to detect an end-of-treatment abstinence rate of
44% or greater for the bupropion SR group (using a two-sided, α = 0.05 level test).

For tobacco abstinence endpoints, subjects who missed a visit or failed biochemical
confirmation of tobacco abstinence were considered to be using tobacco for that visit. Tobacco
abstinence endpoints were analyzed using logistic regression. The dependent variable for the
primary analysis was the biochemically confirmed 7-day point prevalence tobacco abstinence
at end-of-treatment (week 12), and the independent variables were treatment (bupropion SR
vs placebo), study site (Minnesota vs West Virginia), and history of MDD (MDD vs no MDD).
An initial analysis was performed which included the appropriate interaction terms to verify
the assumption that the effect of bupropion SR was not dependent on study site and to test
whether the effect of bupropion SR was dependent on a history of MDD. After confirming that
there were no significant treatment-by-strata interaction effects, all subsequent analyses were
performed with main effect terms for study site and history of MDD included as covariates.
Odds ratios (ORs) and 95% confidence intervals (CIs) for bupropion SR vs placebo were
calculated using the parameter estimates from this logistic regression model. Prolonged and
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continuous tobacco abstinence endpoints were also analyzed using similar logistic regression
models. In addition, a repeated measures analysis was performed which included point
prevalence tobacco abstinence outcomes for all post-TQD visits during the medication phase.
Repeated abstinence outcomes were analyzed using Generalized Estimating Equations (GEEs)
with a logit link function and robust variance estimates based on a first order autoregressive
structure used to account for the correlation of repeated outcome assessments within
individuals (Liang and Zeger, 1986).

Withdrawal symptoms and craving were assessed daily using the MNWS modified for ST
users. Each symptom was scored by the subject as none (0), slight (1), mild (2) moderate (3),
and severe (4). For analysis purposes, a composite withdrawal score was computed as the mean
of the 7 individual withdrawal symptoms assessed. Craving (“desire to use tobacco”) was
analyzed separately. The repeated measures of withdrawal and craving for the first 2 weeks
following TQD were analyzed using GEEs. For these models, the explanatory variables were
treatment group (bupropion SR vs placebo) and time. The time-by-treatment interaction effect
was included to assess whether changes in withdrawal or craving over time differed between
treatment groups. To supplement the repeated measures analyses, daily scores were compared
between groups using the two-sample t-test.

Weight change from baseline to the end of the medication phase for subjects who met criteria
for prolonged abstinence was compared between treatment groups using the rank sum test.
Similar analyses were performed for weight change from baseline to one-year following TQD.
Adverse events were summarized and compared between groups using Fisher's exact test. In
all cases, two-sided tests were performed with p-values ≤ 0.05 used to denote statistical
significance.

3. Results
3.1. Subjects

Of 396 individuals screened, 225 were eligible and randomized to receive treatment (113
bupropion SR, 112 placebo) and included in the final analysis (Figure 1). A total of 46 subjects
(24 bupropion SR, 22 placebo; p = 0.766) discontinued study participation prior to the end of
the medication phase.

Baseline characteristics of enrolled subjects were comparable across the treatment groups
(Table 1). All subjects were male. The mean age was 38.1 years (range 19 to 72 years), and
the mean duration of regular ST use was 19.0 years (range 2 to 60 years). In addition to ST
use, 91 subjects (40%) reported “ever” cigarette smoking (> 100 cigarettes in lifetime) with a
median duration of cigarette abstinence of 8 years, and 3 subjects reported current cigarette
smoking at baseline (2 bupropion SR, 1 placebo).

3.2. Abstinence rates
The 7-day point-prevalence tobacco abstinence rates did not differ significantly between
bupropion SR and placebo at the end of the medication phase (53.1% vs 46.4%; OR 1.3; p =
0.301) from logistic regression adjusting for study site and history of MDD (Table 2). Similar
findings were observed for the week-12 assessment of prolonged and continuous abstinence.
When point prevalence tobacco abstinence outcomes from all post-TQD visits during the
medication phase were considered using a GEE analysis, we observed a significant treatment
effect (p = 0.020) indicating an overall greater likelihood of tobacco abstinence at each study
visit in subjects receiving bupropion SR (OR = 1.7; 95% CI, 1.1-2.7) (Figure 2). The 7-day
point prevalence, prolonged and continuous tobacco abstinence rates were nearly identical at
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week 24 in the bupropion SR and placebo groups. Outcomes were also similar for bupropion
SR and placebo groups at week 52.

All tobacco abstinence outcomes were analyzed with models that adjusted for study site (MN
vs WV) and history of MDD. Initial analyses confirmed that there were no significant
treatment-by-covariate interactions. In addition, the effect of study site was not statistically
significant in any analysis. At the end of the medication phase, point prevalence tobacco
abstinence was not found to differ significantly between those with a history of MDD (8/22
overall; 4/11 bupropion SR; 4/11 placebo) compared to those without a history of MDD
(104/203 overall; 56/102 bupropion SR. 48/101 placebo; OR 0.5; 95% CI, 0.2-1.3; p = 0.158
from logistic regression assessing the likelihood of abstinence for those with versus without
MDD after adjusting for treatment and study site). At week 52, subjects with a history of MDD
were less likely to be abstinent from tobacco use (3/22 overall; 1/11 bupropion SR, 2/11
placebo) compared to subjects without a history of MDD (78/203 overall; 39/102 bupropion
SR, 39/101 placebo; OR 0.24; 95% CI, 0.07-0.85; p = 0.027).

3.3. Withdrawal and Craving
We observed that while the composite withdrawal score was found to decline significantly
with time (parameter estimate = −0.032; SE = .004; p < 0.001), no significant difference was
detected between treatment groups (parameter estimate= −0.095; SE = .094; p = 0.309). In
analyses performed separately at each time period, no differences were found between
treatment groups at any time point (p ≥ . 13 at each time point). From GEE analysis no time-
by-treatment interaction effect was observed (parameter estimate = −0.008; SE = 0.007; p =
0.242).

The mean score for the craving (“desire to use tobacco”) daily diary item over the first 14 days
following TQD is presented in Figure 3. From GEE analysis, we observed a significant time-
by-treatment interaction effect (parameter estimate = −0.028; SE = 0.012; p = 0.024) indicating
that the changes in craving over time differed between treatment groups with subjects who
received bupropion SR having decreased craving compared to subjects receiving placebo.
From analyses performed separately at each time period, the first significant difference between
groups was observed on day 7 following TQD (Figure 3).

3.4. Weight Change
The mean change in weight from the start of medication (baseline) for the 49 bupropion SR
and 42 placebo subjects who met criteria for prolonged abstinence at the end of the medication
phase is shown in Figure 4. At the end of medication, the mean ± SD weight change from
baseline was an increase of 1.7 ± 2.9 kg for the bupropion SR group compared to an increase
of 3.2 ± 2.7 kg for the placebo group (p = 0.005). Of the 31 bupropion SR and 30 placebo
subjects who met criteria for prolonged abstinence at week 52, the mean ± SD weight change
from baseline was 4.6 ± 4.1 kg in the bupropion SR group compared to 4.1 ± 4.3 kg in the
placebo group (p = 0.387).

3.5. Adverse Events
During the 12-week medication phase, the following adverse events were reported by ≥ 10%
of the subjects in either treatment group: respiratory tract infection (35% vs 35% for bupropion
SR vs placebo; p = 0.961), sleep disturbance (31% vs 13%; p = 0.002), headache (15% vs 17%;
p = 0.694), irritability (15% vs 8%; p = 0.100), dry mouth (12% vs 7%; p = 0.166). The
frequency of adverse events occurring in < 10% of study subjects did not differ significantly
between treatment groups with the exception of sore throat (2% vs 9%; p = 0.017) and diarrhea
(1% vs 8%; p = 0.009) which were reported more frequently in the placebo group. Nine serious
adverse events (SAEs) were reported but none were adjudicated to be related to study drug.
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SAE's included pneumonia, left knee injury, acute appendicitis, hernia, kidney stones,
myocardial infarction, aortic stenosis, dehydration due to diverticulitis, and elevated liver
enzymes (post-medication period).

3.6. Medication Adherence & Blinding
Medication adherence was similar between groups with a median adherence of 84%
[interquartile range (IQR) 38%, 95%] for bupropion SR and 90% (IQR 66%, 95%) for placebo
(p = 0.169). During the end of study interview subjects were asked which medication
assignment they thought they had received. Of 99 bupropion SR subjects, 42% thought they
received bupropion SR, 30% thought they received placebo, and 27% indicated that they did
not know. Responses did not differ significantly (p = 0.058) from the 95 placebo subjects
among whom 29% thought they received bupropion SR, 46% thought they received placebo,
and 24% indicated that they did not know.

4. Discussion
Ours is the first multicenter, randomized controlled clinical trial to report the efficacy of
bupropion SR for treating ST users. We observed that bupropion SR did not significantly
increase short-term or long-term tobacco abstinence rates among ST users. Several plausible
explanations exist for the lack of treatment efficacy of bupropion SR for ST users in the face
of extant literature suggesting that bupropion SR is clearly efficacious for cigarette smokers
(Hughes et al., 2002) and may be efficacious for ST users (Ebbert et al., 2003). One explanation
is that bupropion SR is simply not effective for this group because ST use behavior is
fundamentally different from cigarette smoking behavior. Indeed, previous literature has
suggested that interventions which have consistently been shown to increase long-term (≥ 6
month) smoking abstinence rates, such as the nicotine gum and patch, have not been shown to
increase long-term tobacco abstinence in ST users (Ebbert et al., 2004).

Another possible explanation is that our study may have been underpowered to detect a
difference, as may be suggested by the higher, but not statistically different, point prevalence
estimate in the bupropion SR group compared to the placebo at 12 weeks (53.1% vs 46.4%).
The tobacco abstinence rate in the placebo group at 12 weeks is impressive and almost twice
what was observed in two previous pilot studies of bupropion SR for ST users (Dale et al.,
2002;Glover et al., 2002). The placebo tobacco abstinence rate is also substantially higher than
has been observed in previous bupropion SR studies with cigarette smokers receiving placebo
(19% at 7 weeks) (Hurt et al., 1997) and may relate to the behavioral intervention delivered to
both groups in the current study. We provided both groups with an oral examination and
feedback about the oral examination findings as well as sixteen individual counseling sessions
using an intervention manual tailored for ST users. Indeed, previous research has demonstrated
that behavioral interventions are effective for ST users (Severson, 2003) especially those which
include an oral examination component (Ebbert et al., 2004). The high tobacco abstinence rate
in the placebo group at 12 weeks (46.4%) is consistent with other pharmacologic studies with
ST users which have also included intensive behavioral counseling in the intervention and
control groups (Hatsukami et al., 1996;Hatsukami et al., 2000). The high tobacco abstinence
rates in the placebo group may also relate to the fact that very few treatments are available for
ST users and the motivated ST users in the current study may have been generally more
responsive to intervention. The hypothesis that we were underpowered is also supported by
the finding of a treatment effect from the repeated measures analysis which takes into effect
all data collected during the treatment phase.

Our finding of decreased craving over time with bupropion SR compared to placebo is
consistent with one previous investigation in cigarette smokers assessing the impact of
bupropion SR on craving and withdrawal among cigarette smokers during forced, short-term
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abstinence (Teneggi et al., 2005). In this study, bupropion SR was observed to significantly
reduce craving but had no significant impact on overall withdrawal intensity. Our results are
consistent with the hypothesis that smoking craving and withdrawal are distinct entities which
are controlled by separate and distinct central nervous system pathways. Indeed, available
experimental evidence has suggested that craving is associated with dopaminergic pathways
while withdrawal is attributed to nondopaminergic pathways (Teneggi et al., 2002). Our study
suggests that while bupropion SR may decrease tobacco craving among ST users, this effect
is independent of any effects on tobacco abstinence rates.

We observed that bupropion SR attenuated weight gain through the end of treatment, although
this effect was not maintained to 52 weeks. This observation is consistent with previous
investigations which have observed similar attenuations in weight gain among cigarette
smokers during the treatment phase which was also not maintained after the medication was
discontinued (Hurt et al., 1997;Jorenby et al., 1999). In the current study, ST users receiving
bupropion SR who were continuously abstinent from tobacco use gained an average of only
1.7 kg while those receiving placebo gained 3.2 kg. In cigarette smokers, subjects receiving
bupropion SR 150 mg twice per day who were continuously abstinent from tobacco gained an
average of 1.5 kg while subjects receiving placebo gained 2.9 kg through end-of-treatment at
7 weeks. The attenuation of weight gain with bupropion SR is also consistent with short-term
abstinence studies among cigarette smokers which have demonstrated that bupropion SR
reduces appetite (Teneggi et al., 2005). In previous studies, we have observed that weight gain
is a significant concern among recently abstinent ST users (Ebbert et al., 2005). Our findings
suggest that bupropion SR may have clinical utility among ST users attempting to achieve
tobacco abstinence who are concerned about weight gain.

Interestingly, we observed that ST users with a history of MDD were less likely to report
tobacco abstinence at 52 weeks. Previous studies in cigarette smokers have suggested that a
lifetime history of major depression in not an independent risk factor for failure to achieve
tobacco abstinence with smoking cessation treatment (Hayford et al., 1999). However, effects
of depression on smoking cessation outcomes vary across studies and may differ by gender
and type of treatment (i.e., behavioral or pharmacologic). Little information is available
regarding depression and treatment outcomes in ST users. The impact of mood disorders on
ST abstinence deserves exploration in future studies.

In summary, the major strengths of this study relate to the randomized design and the adequacy
of the blinding procedures. The negative results for tobacco abstinence may have been due, in
part, to the higher than anticipated tobacco abstinence rates among subjects in the control group.
Bupropion SR may be effective for decreasing craving and attenuating weight gain among ST
users attempting to achieve tobacco abstinence.
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Fig 1.
Study flow diagram.
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Fig 2.
Point-prevalence tobacco abstinence rates according to treatment group. At each visit, subjects
were classified as abstinent if they self-reported abstinence from all tobacco for the previous
7 days confirmed by urine cotinine < 50 ng/mL. An asterisk (*) indicates a significant (p ≤
0.05) difference between treatment groups.
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Fig 3.
Mean score for the daily diary item craving (“desire to use tobacco”) for the first 14 days
following target quit date (TQD) according to treatment group. An asterisk (*) indicates a
significant (p ≤ 0.05) difference between treatment groups. The number of subjects with data
available ranges from 96 to 104 for bupropion SR and 94 to 107 for placebo.
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Fig 4.
Mean (± SD) weight change (kg) from baseline for subjects that met criteria for prolonged
abstinence at the end of the medication phase (49 bupropion SR, 42 placebo). An asterisk (*)
indicates a significant (p ≤ 0.05) difference between treatment groups.
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Table 1
Baseline Characteristics of Subjects in a Randomized Clinical Trial of Bupropion SR for Smokeless Tobacco
Use.

Characteristic
Bupropion SR

(N=113)
Placebo
(N=112)

Age, years 37.9±9.7 38.4±10.0
Caucasian, n (%) 111 (98) 110 (98)
History of Major Depressive Disorder 11 (10) 11 (10)
Marital Status, n (%)
  Never 21 (19) 15 (13)
  Separated/divorced/widowed 13 (11) 9 (8)
  Married 78 (69) 86 (77)
  Other 1 (1) 2 (2)
Highest level of education, n (%)
  < High school graduate 2 (2) 2 (2)
  High school graduate 30 (27) 28 (25)
  Some college 50 (44) 52 (46)
  College graduate 31 (27) 30 (27)
Current type of tobacco use, n (%)
  Snuff only 101 (89) 104 (93)
  Chewing tobacco only 11 (10) 5 (4)
  Both snuff and chewing tobacco 1 (1) 3 (3)
Average time plug/dip in mouth, minutes* 104±141 70±55
Tobacco use in past 6 months, cans/pouches per week 4.1±2.8 4.0±3.3
Years of regular smokeless tobacco use, years 18.7±9.9 19.4±7.5
Other tobacco users in household, n (%) 95 (84) 90 (80)
Number of serious stop attempts, n (%)
  0 24 (21) 24 (21)
  1-2 47 (42) 41 (37)
  3-4 26 (23) 24 (21)
  5+ 16 (14) 23 (21)
Longest time off tobacco, n (%)
  < 24 hours 12 (11) 24 (21)
  1-7 days 27 (24) 15 (13)
  2-8 weeks 31 (27) 28 (25)
  9 weeks – 6 months 23 (20) 27 (24)
  > 6 months 20 (18) 18 (16)
Fagerström Tolerance Questionnaire - ST† 13.9±2.5 13.7±2.6
Oral exam findingss†
  Any abnormal finding, n (%) 109 (96) 108 (97)
  Any evidence of leukoplakia, n (%) 101 (89) 100 (90)

*
The distribution is skewed due to some subjects that reported leaving dip/chew in mouth all day. The median (interquartile range) response was 60 (35,

120) minutes for bupropion SR and 60 (30, 90) minutes for placebo.

†
Data were missing for 1 subject in the placebo group.
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