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Abstract

Smokeless tobacco (ST) is associated with adverse health consequences yet treatment resources for
ST are not widely available. Cost-effective behavioral interventions incorporating self-help materials
and counseling calls have been demonstrated to reduce ST use rates and can be easily disseminated,
but the feasibility and effectiveness of incorporating pharmacotherapy into this approach has not
been evaluated. We conducted a clinical pilot study randomizing 60 patients to 12 weeks of the 4-
mg nicotine lozenge or placebo delivered through the mail. All subjects received an assisted self-
help intervention (ASH) with telephone support. At the end of the medication phase, lozenges were
being used by 63% of subjects in the 4-mg nicotine lozenge group and 43% in placebo. The nicotine
lozenge decreased composite withdrawal symptoms and adverse events were minimal. No significant
differences were observed in abstinence rates between the two groups at 3 or 6 months. We conclude
that the mailing of nicotine lozenges to ST users is a feasible and safe strategy the efficacy of which
needs to be evaluated.
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1. Introduction

Long-term use of smokeless tobacco (ST) may increase the risk for oral (Stockwell & Lyman,
1986), kidney (Muscat, Hoffmann, & Wynder, 1995) and pancreatic (Muscat, Stellman,
Hoffmann, & Wynder, 1997) cancer. Long-term ST use is associated with death from coronary
heart disease (CHD) and stroke (Henley, Thun, Connell, & Calle, 2005). However, few
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cessation resources are available for ST users. Clinic-based resources are not widely available
and may not be accessed by ST users who tend to be young, rural males rarely seeking routine
medical care (Ebbert, Carr, & Dale, 2004). Given the lower prevalence of past month ST use
compared to cigarette smoking among individuals > 12 years of age (3.5% vs. 23.9%)
(Substance Abuse and Mental Health Services Administration, 2009) and the unique nature of
this population of tobacco users, affordable, effective and disseminable interventions for ST
users are needed.

In our previous work, subjects receiving a self-help manual plus two support phone calls [i.e.,
assisted self-help (ASH)] had significantly higher rates of abstinence at 6 months from ST and
all tobacco compared to subjects who received only a self-help manual (Severson et al.,
2000). In a different study, nicotine lozenge was observed to be effective for increasing ST
abstinence rates and decreasing withdrawal and craving (Ebbert et al., 2007). The combination
of an ASH intervention with mailed nicotine lozenge may provide the public health community
with a cost-effective intervention combining behavioral and pharmacologic approaches for
treating ST use.

We conducted a clinical pilot study to assess the feasibility and safety of mailed nicotine
lozenges with an ASH intervention for ST users.

2. Methods
2.1 Study Design

This study was a randomized, placebo-controlled clinical trial enrolling 60 ST users. Subjects
were randomized to the 4-mg nicotine lozenge or placebo for 12 weeks with follow-up to 6
months. All subjects also received an assisted self-help (ASH) intervention.

The study was conducted at the Mayo Clinic in Rochester, MN, and the Oregon Research
Institute (ORI) in Eugene. The Institutional Review Boards at each study site approved the
study protocol prior to subject recruitment. Enrollment took place between June 24, 2008 and
September 30, 2008.

2.2. Study Population

ST users were recruited through press releases and advertising. Subjects were screened by
phone and were eligible for inclusion if they were male > 18 years of age, reported ST use as
their primary tobacco of use, had used ST daily for at least 6 months and wanted to quit. Subjects
were excluded if they: 1) previously enrolled in a nicotine lozenge study; 2) were currently
using any treatment for ST use; 3) were currently enrolled in another research study; 4) had a
history of unstable angina, myocardial infarction (past 6 months), cardiac dysrhythmia, or
medically-treated or untreated hypertension with BP > 180 systolic or > 100 diastolic; 5) had
a significant medical or psychiatric history; 6) had a score of > 15 on the Patient Health
Questionnaire (PHQ-8) (Kroenke et al., 2008; Pinto-Meza, Serrano-Blanco, Penarrubia,
Blanco, & Haro, 2005); 7) had another member of their household participating in the study;
or 8) had phenylketonuria (PKU). Nicotine lozenges contain aspartame which is metabolized
to phenylalanine and not metabolized in individuals with PKU.

2.3. Enrollment and Randomization

After initial screening by telephone, potential subjects were invited to attend a single clinic
visit. During this baseline visit, study staff explained study details and completed a physical
exam. Eligible subjects provided informed consent and were randomized to the 4-mg nicotine
lozenge or matching placebo.
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2.4. Intervention

The medication phase was 12 weeks in duration. For weeks 1 through 6, subjects were
instructed to use one lozenge orally every 1 to 2 hours with a maximum of 16 lozenges per
day. For weeks 7 through 9, subjects were told to use 8 lozenges per day (one every 2 to 4
hours). For weeks 10 through 12, subjects were told to use 4 lozenges per day (one every 4 to
8 hours). The target quit date was the day after the baseline visit. Medication was distributed
at four different times (Table 1).

The assisted self-help intervention (ASH) included a self-help quitting guide (Severson,
1999) and telephone counseling. The guide presented best-practices topics including: health
effects of ST, preparing for quit day, dealing with withdrawal, avoiding relapse, stress and time
management, weight management, and wellness and exercise. Counseling support was tailored
to the quitting status of the participant with reference to the self-help quitting guide. Nine study
assistants provided the counseling using an empathetic, nonjudgmental listening style to
encourage subjects in their quitting efforts. Counseling calls lasted 5 to 15 minutes. Study
assistants were trained on the behavioral intervention.

2.5. Measures

Subjects were asked to keep a daily diary to record symptoms of nicotine withdrawal and
medication use. Daily diaries were completed for three weeks after the start of medication. The
daily diary included the Minnesota Nicotine Withdrawal Scale [MNWS] (Hughes &
Hatsukami, 1986, 1998). The MNWS is an 9-item measure consisting of the following
symptoms rated on a 5-point Likert scale ranging from O (not present) to 4 (severe): desire to
smoke (i.e., craving); anger, irritability, or frustration; anxiety or nervousness; difficulty
concentrating; impatience; restlessness; hunger; awakening at night; and depression. We
modified the MNWS for ST users by replacing “desire to smoke” with “desire to use tobacco.”

2.6. Abstinence

The efficacy endpoint was the self-reported 7-day point-prevalence all tobacco abstinence rate
at end-of-treatment (week 12), defined as self-reported all tobacco abstinence in the last 7 days.
ST abstinence was a secondary endpoint. Prolonged abstinence from ST was also assessed.
Subjects were classified as failing criteria for prolonged ST abstinence if they reported using
ST on 7 consecutive days or at least once per week for 2 consecutive weeks following a two-
week grace period after the target quit date (Hughes et al., 2003). Point-prevalence and
prolonged abstinence rates were also analyzed at 6 months.

2.7. Adverse Events

All self-reported adverse events were recorded over the phone and documented on case report
forms and followed until resolved. Adverse events were handled according to a standard
protocol which specified that severe adverse events were handled by study investigators.
Subjects discontinuing the use of medication were encouraged to stay in the study.

2.8. Statistical Analyses

Average daily lozenge use was calculated by dividing the total number of lozenges used
between study visits divided by the interval, in days, between visits. Lozenge use was compared
between groups using the rank sum test.

Withdrawal symptoms and craving were assessed daily using the MNWS maodified for ST
users. For analysis purposes, a composite withdrawal score was computed as the mean of the
ratings assigned to each of the 8 individual withdrawal symptoms with the craving item
analyzed separately. The repeated measures of withdrawal and craving for the first 2 weeks
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following TQD were analyzed using generalized estimating equations (GEEs). For these
models, the explanatory variables were treatment group (4-mg lozenge vs. placebo) and time.
The time-by-treatment interaction effect was included to assess whether changes in withdrawal
or craving over time differed by treatment group. To supplement the repeated measures
analyses, daily scores were compared between groups using the two-sample t-test.

For tobacco abstinence endpoints, we used an intent-to-treat imputation in which any subjects
who missed a visit were considered to be using tobacco (Hughes et al., 2003). Tobacco
abstinence endpoints were summarized and compared using the Chi-Square test.

3.1. Subjects

Of 60 individuals screened, 60 subjects were eligible and randomized to receive treatment (30
lozenge, 30 placebo) and included in the final analysis. Subjects were similar at baseline (Table
2). The overall study drop-out rate was 22% at 6 months.

3.2. Lozenge Use

During the first week there were 2 subjects (1 in each treatment group) who reported using
more than 16 lozenges per day. No subjects reported using more than 16 lozenges per day after
the first week. For both groups, median lozenge use for the first week was 8 lozenges per day
[interquartile range (IQR): 4 to 9 for nicotine lozenge vs. IQR: 4 to 12 for placebo] and 5
lozenges per day (IQR: 3 to 9 vs. IQR: 2 to 8, respectively) for weeks 2 to 3. For weeks 4 to
7, lozenge use was higher in the nicotine lozenge groups (median 4; IQR: 2 to 6) compared to
placebo (median 1; IQR: 0 to 3; p < 0.001). For weeks 8 to 12, median lozenge use was higher
in the nicotine lozenge group (median 3; IQR: 0 to 5) compared to placebo (median 1; IQR: 0
to 3; p = 0.049). The 12-week medication phase was completed by 87% (26/30) of subjects in
the nicotine lozenge condition and 73% (22/30) of subjects in placebo (p = 0.33). At the end
of the medication phase, lozenges were being used by 63% (19/30) of subjects in the nicotine
lozenge group and 43% (17/30) of subjects in placebo.

3.3. Adverse Events

Adverse events were minimal. Heartburn was more common in the nicotine lozenge group
(10% vs 0%) but sleep disturbance was more common in placebo (10% vs. 0%).

3.4. Nicotine Withdrawal and Tobacco Craving

Mean composite withdrawal score declined significantly with time (parameter estimate =
—0.06, SE = 0.01, p < 0.001) and was lower for those receiving 4-mg lozenge versus placebo
(estimate =—0.48, SE = 0.18, p = 0.033). The time-by-treatment interaction was not significant
(estimate = +0.03, SE = 0.02, p = 0.084). Craving declined with time (estimate = —0.07, SE =
0.02, p < 0.001) but did not differ between treatment groups (estimate=+0.01, SE=0.28,
p=0.961) and there was no evidence of a treatment-by-time interaction (estimate = —0.02, SE
=0.03, p = 0.420).

3.5. Abstinence

No statistically significant differences were observed between the two groups for any
abstinence outcome at either 12 weeks (end-of-medication) or 6 months. At 12 weeks, the self-
reported 7-day point prevalence all tobacco abstinence rate was 47% in the nicotine lozenge
group compared to 37% in placebo (p = .432). At 12 weeks, point prevalence ST abstinence
was 47% in the nicotine lozenge group and 37% in placebo (p =.432). Prolonged ST abstinence
was 43% vs. 37% (p = .598). At 6 months, the self-reported point prevalence all tobacco
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abstinence rate was 30% in the nicotine lozenge group and 47% in placebo (p = .184). ST point
prevalence abstinence rates at 6 months were 33% in the nicotine lozenge group and 47% in
placebo (p =.292), and prolonged ST abstinence rates were 27% and 38% (p = .405),
respectively.

4. Discussion

Mailing nicotine lozenges with an assisted self-help intervention (ASH) is a feasible and safe
approach to treating ST users. Lozenge use, treatment adherence, and protocol completion were
comparable to clinical trials with more intensive and consistent contact. The nicotine lozenge
decreased withdrawal symptoms.

Except for the in-person baseline assessment which was conducted for safety, our approach of
mailing nicotine lozenges and providing telephone support models a telephone quitline (QL)
with mailed nicotine replacement therapy (NRT). Tobacco QLs for both smokers (Stead,
Perera, & Lancaster, 2006) and ST users (Boyle et al., 2008) have been shown to be effective
for increasing long-term (> 6 months) tobacco abstinence rates. One-third of QLs offer free
medication but only 61% offer treatment to ST users (Cummins, Bailey, Campbell, Koon-
Kirby, & Zhu, 2007). We conclude that the mailing of nicotine lozenges in combination with
a QL intervention, if proven to be effective, would be a safe strategy that could be used for ST
users.

Limitations of the current study include the small sample size, study assistants providing
counseling also performed outcome assessments, and abstinence was not biochemically-
confirmed. Although study assistants were blinded to treatment assignment and all subjects
received ASH, abstinence rates may be inflated but likely not differentially by group.

Self-help with mailed NRT deserves further exploration as an intervention for ST users. Future
investigations should explore whether the provision of ad lib lozenges beyond a 12-week
treatment period would decrease the risk of relapse to tobacco use.
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Baseline Demographics of Smokeless Tobacco Users in a Pilot Study of Mailed Nicotine Lozenge and Assisted
Self-Help (N=60)"

Characteristic

Placebo (N=30)

4 mg Nicotine Lozenge (N=30)

Age, years

Male, n (%)

Caucasian, n (%)

Marital Status, n (%)
Married/Living as married
Never married
Separated/Divorced
Other

Highest level of education, n (%)
< High school graduate
High school graduate
Some college
College graduate

Type of smokeless tobacco used, n (%)
Snuff

OtherT
FTND-ST#

Smokeless tobacco used per weekT, cans

Years of smokeless tobacco use, years

Current use of other tobacco products§, n (%)
Other users of tobacco in household, n (%)
Number of serious stop attempts, n (%)

0

1-2

3-4

5+
Longest time off tobacco, n (%)

< 24 hours

1-7 days

2-8 weeks

9 weeks — 6 months

> 6 months

Contemplation Ladder

4244117
30 (100)
28 (93)

23 (77)
3 (10)
3(10)
1(3)

2(7)
6 (20)
15 (50)
7 (23)

29 (97)
1(3)
52418
37821

19.3£9.0
2(7)

8 (27)

3(10)
14 (47)
8(27)
5(17)

4(13)
4(13)
11(37)
4(13)
7(23)
8.6x1.4

43.6+16.0
30 (100)
28 (93)

24 (80)
5(17)
13
0(0)

C)
5(17)
16 (53)
8(27)

29 (97)
13)
46£2.1
3.9%2.1

16.2+10.6
2(n

2(7)

7(23)
13 (43)
7(23)
3(10)

4(13)
7(23)
7(23)
5(17)
7(23)

8.9+1.3

*

Data are presented as mean + SD or n (%) as indicated.

TThere were 2 subjects (1 placebo, 1 nicotine) who reported using imported Indian products. Due to the different packaging size, data for these subjects
are not included in the summary of the amount of smokeless tobacco used per week (cans per week).

t

FTND-ST = Fagerstrém Test for Nicotine Dependence — Smokeless Tobacco
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§In addition to smokeless tobacco, current use of other tobacco products was reported by 2 subjects in the placebo group (both reported using cigarettes)
and 2 subjects in the nicotine group (1 cigarettes, 1 cigars).
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