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Abstract

Background: Nicotine replacement therapies are efficacious for treating nicotine dependence.
However, limited data exist on benefits of different NRTs and predictors of treatment outcome. This
study compared the effectiveness of transdermal nicotine vs. nicotine lozenge for smoking cessation
and identified predictors of treatment response.

Methods: A randomized, open-label effectiveness trial was conducted at twelve medical sites
participating in the National Cancer Institute's Community Clinical Oncology Program. The sample
consisted of 642 treatment-seeking smokers randomized to twelve weeks of transdermal nicotine or
nicotine lozenge.

Results: Smoker characteristics were assessed at baseline, and 24-hour point prevalence abstinence
confirmed with breath carbon monoxide (CO) was evaluated at end of treatment (EOT) and at a 6-
month follow-up. There was a trend for higher quit rates for transdermal nicotine vs. nicotine lozenge
at EOT (24.3% vs. 18.7%, p = .10) and 6-months (15.6% vs. 10.9%, p = .10). A logistic regression
model of EOT quit rates showed smokers who preferred transdermal nicotine, were not reactive to
smoking cues, and did not use nicotine to alleviate distress or stimulate cognitive function had higher
quit rates on transdermal nicotine. A logistic regression model of 6-month quit rates showed smokers
who preferred transdermal nicotine had higher quit rates on transdermal nicotine, and smokers who
used nicotine to alleviate distress or stimulate cognitive processes had lower quit rates on nicotine

lozenge.
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Conclusions: Transdermal nicotine may be more effective than nicotine lozenge for smokers who
prefer transdermal nicotine and do not smoke to alleviate emotional distress or stimulate cognitive
function.

Keywords
smoking cessation; nicotine replacement therapy; nicotine dependence; moderators

1.0 Introduction

Transdermal nicotine, the most widely used tobacco dependence treatment in the United States
(Jonk et al., 2005; Pierce and Gilpin, 2002), increases smoking cessation rates vs. placebo
(Fioreetal., 2008). Likewise, arelatively new nicotine replacement therapy (NRT), the nicotine
lozenge, improves cessation rates vs. placebo (Shiffman et al., 2002a; Stead et al., 2008).
However, only 20-25% of smokers who use transdermal nicotine or nicotine lozenges report
abstinence 6-months after a quit date (Shiffman et al., 2002a; Stead et al., 2008), and 6-month
NRT quit rates are ~10% in the context of over-the-counter use (OTC) (Fagerstrom et al.,
1997).

Identifying pre-treatment smoker characteristics related to differential cessation outcomes
between these NRTs may help smokers and clinicians select the NRT that provides the best
chance for effectiveness. Transdermal nicotine and nicotine lozenges differ in terms of
pharmacokinetics and, compared to transdermal nicotine, smokers can titrate dosing with the
lozenge. Yet, no clinical trial has directly compared these NRTs or evaluated pre-treatment
smoker characteristics as predictors of differential outcomes, which are notable research
priorities (Fiore et al., 2008; Stead et al., 2008). Consequently, smokers have little basis on
which to select an NRT and physicians have little empirical data on which to base NRT
recommendations to their patients who smoke.

Several smoker-related characteristics may be related to differential NRT effectiveness. First,
allowing smokers to select their preferred NRT may influence cessation outcome (Leischow
et al., 1997); however, a lack of statistical power has prevented examination of interactions
between NRT preference and outcome (Shiffman et al., 2003). Reactivity to smoking cues (i.e.,
degree to which smokers experience urges to smoke when encountering environmental or
internal stimuli related to smoking) may also influence NRT effectiveness since acute dosing
NRTSs (i.e., lozenges) can be dose-titrated during cue exposure unlike transdermal nicotine. In
one study, smokers with high cue reactivity showed reduced nicotine craving following cue
exposure if they used nicotine gum (an acute dosing NRT like the lozenge) (Shiffman et al.,
2003). Lastly, the degree to which smokers use nicotine to alleviate emotional distress or
stimulate cognitive function (referred to as self-medicating) may influence NRT
responsiveness. Smokers can increase nicotine dose with lozenges during exposure to
situations that cause emotional distress or require cognitive enhancement. While self-
medicating with nicotine to address cognitive and affective function is cited as important to
consider when selecting a treatment for nicotine dependence (Evans and Drobes, 2009;
Gehricke et al., 2007), no direct evidence links a smoker's self-medication level with response
to NRTs.

This clinical trial compared transdermal nicotine to nicotine lozenge for treating nicotine
dependence and evaluated NRT preference, cue reactivity, and self-medication as moderators
of NRT effectiveness. This trial was designed as an effectiveness trial to represent “real-world”
experience since both NRTs are available OTC.
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2.0 Methods

2.1. Participants

Participants enrolled through the National Cancer Institute's Community Clinical Oncology
Program (CCOP) coordinated by Fox Chase Cancer Center (FCCC). The CCOP conducts
cancer treatment and prevention trials in community settings, thereby bringing potentially
advanced interventions to communities that would not typically have access to such treatments.
This trial was implemented through: FCCC (Philadelphia, PA), Geisinger Medical Center
(Danville, PA), Hematology Oncology Associates of Central New York (Syracuse, NY),
Howard University (Washington, DC), Louisiana State University (Shreveport, LA), Main
Line Health System (Wynnewood, PA), Medical College of Georgia (Augusta, GA), Meharry
Medical College (Nashville, TN), Mount Sinai Medical Center (Miami, FL), North Shore
University Hospital (Lake Success, NY), SUNY Downstate Medical Center (Brooklyn, NY),
and Virtua Health (Mt. Holly, NJ).

Participants were recruited through media advertisements for free smoking cessation treatment
and through physician referrals. To be eligible, participants had to be able to communicate in
English, be > 18 years of age, plan to reside in the geographic area for > 6 months, smoke >
10 cigarettes on average/day, and be willing to defer use of other forms of smoking cessation
treatments for 6 months. Participants were excluded if they had an allergy to adhesive tape or
latex, had been diagnosed with cancer within the previous 5 years, were HIV positive, had
taken an antidepressant within the past 6 months, were pregnant, nursing, or planning on
becoming pregnant during the course of the study, or were taking bupropion, monoamine
oxidase inhibitors, benzodiazepines, or anti-psychotics. Participants were screened for alcohol
abuse using the Mini International Neuropsychiatric Interview (MINI) (Sheehan et al., 1998),
and were excluded if current alcohol dependence/abuse was identified.

In total, 1299 individuals were screened for this trial over 4 years (Figure 1); 454 individuals
were ineligible, 194 refused enrollment, and 651 were randomized. Nine individuals either
withdrew from the study prior to treatment or were found to be ineligible after randomization
and were removed from the intent-to-treat (ITT) sample. The final ITT sample was 642 (321/
arm).

2.2. Study Procedures

This was an open-label, randomized, Phase 4, effectiveness trial of transdermal nicotine
(Nicoderm CQ) vs. nicotine lozenge (COMMIT). Randomization was coordinated by FCCC
and was stratified at each site. Procedures were standardized through training of site
coordinators by FCCC personnel.

Participants contacting sites were screened for eligibility by site coordinators which included
a history and physical. Eligible participants completed baseline measures and were randomized
to an NRT; all participants received 5 individual smoking cessation counseling sessions. The
initial counseling session, conducted in-person by the site coordinator, was about 60 minutes
and focused on educating smokers about the benefits of cessation and instructing smokers on
techniques for preparing for a designated quit date, which was set for 2 weeks following this
session. On the quit date, participants received a second brief counseling session conducted
over the phone by trained smoking cessation counselors at FCCC which focused on developing
strategies to manage withdrawal symptoms. NRT was initiated at this session. Participants
received 3 additional counseling sessions by phone from the FCCC counselor over the
subsequent 4 weeks of the trial which focused on relapse prevention.

NRT was provided for 12 weeks. Participants randomized to transdermal nicotine received 12
weeks! of treatment and the step-down procedure was used:; treatment started with the 21mg

Drug Alcohol Depend. Author manuscript; available in PMC 2011 March 1.



1duasnuey Joyiny vVd-HIN 1duasnue Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Schnoll et al.

Page 4

dose for 6 weeks, followed by 14mg for 2 weeks, and 7mg for 4 weeks. Participants were asked
to use 1 patch/day. Participants randomized to nicotine lozenge received 12 weeks of treatment;
the 2mg dose was provided to those who said that they do not smoke their first cigarette of the
day within 30 minutes of waking and the 4mg dose was provided to those who said that they
smoke their first cigarette of the day within 30 minutes of waking. Participants were asked to
use about 9 lozenges/day for the first 6 weeks of treatment, about 5 lozenges/day during weeks
7-9 of treatment, and about 3 lozenges/day during weeks 10-12 of treatment.

Smoking cessation rate was assessed at the end of treatment (EOT) and 6-months following
the target quit-date. Participants were contacted by phone and a standard time-line follow-back
measure of smoking was conducted (Brown et al., 1998). Participants who reported no smoking
(not even a puff) for the 24 hours prior to the assessment time-point were asked to attend their
site to provide a breath sample for verification. Consistent with guidelines (Hughes et al.,
2003a), subjects who failed to complete assessments, failed to provide a breath sample, or
provided a carbon monoxide (CO) sample >10ppm were considered smokers. Subjects who
self-reported cessation and had a CO < 10 were considered abstinent (Benowitz et al., 2002).
NRT adherence and adverse events were assessed at EOT and 6-months.

2.3. Measures

2.3.1. Demographic Variables—Age, gender, education, race, and ethnicity were recorded
for all participants.

2.3.2. Smoking Variables—Smoking history, such as age of initiation, number of years
smoked, and nicotine dependence level measured by the 6-item Fagerstrom Test for Nicotine
Dependence (FTND; Heatherton et al., 1991) were assessed. Participant preference for the
NRT they would receive in this trial (West et al., 2001) and past use of NRTs was measured.

2.3.3. Self-Medication—The 10-item Reasons for Smoking Scale (Horn and Waingrow,
1966) assessed use of tobacco to alleviate negative affect (e.g., when | feel uncomfortable or
upset about something I light up a cigarette) and promote cognitive function, as done previously
(Lerman et al., 1996). A total score was used by summing the items and a median split created
low vs. high self-medication groups. This scale has been related to level of nicotine dependence
and smoking behavior and has been shown to be a mediator between depression and smoking
(Lerman et al., 1996; Lerman et al., 1998).

2.3.4. Cue Reactivity—The 20-item Temptations scale (Velicer et al., 1990) assessed
reactivity to positive affect and social cues (e.g., at a bar or cocktail lounge), negative affect
cues (e.g., when things are not going the way | want and | am frustrated), and habit cues (e.g.,
when | first get up in the morning). A total score was computed by summing items and a median
split created low vs. high cue reactivity groups. This scale has been shown to predict relapse
to smoking following treatment (Velicer et al., 1990).

2.3.5. Adherence—As done previously (Alterman et al., 1999), adherence to NRT was
evaluated using self-report. Participants were asked at each session to report on the number of
patches or lozenges used each day. Average number of patches used per week during the first
two weeks and average number of lozenges used per day during the first two weeks was
calculated as a measure of adherence similar to previous NRT trials (Lerman et al., 2004).

2.3.6. Side Effects—A checklist, similar to that used in previous NRT trials (Lerman et al.,
2004), assessed the severity of common side effects related to transdermal nicotine and nicotine

IThe patch was provided for 12-weeks to equate with manufacturer recommendation of lozenge use.
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lozenges (e.g., skin irritation, mouth soreness). The severity of individual and total side effects
reported two weeks following the initiation of NRT were compared across treatment arms.

2.3.7. Abstinence—The primary outcome was CO-confirmed 24 hour point prevalence
abstinence at EOT and 6-month assessments (Hughes et al., 2003a). There was no significant
difference across treatment arms in the rate of completion of follow-up assessments at EOT
(x2[4] = 3.96, p = .21) or at 6-months (32 [4] = 3.68, p = .45).

2.4, Statistical Analysis

Chi-square and ANOVA evaluated the relationship between treatment arm and baseline
demographic and smoking variables. Chi-square was used to examine the relationship between
treatment arm and 24-hour point prevalence abstinence at EOT and 6-months. Multivariate
binary logistic regression models evaluated the effects of treatment arm, pre-treatment smoker
characteristics, and interaction terms on EOT and 6-month quit rates. Demographic and
smoking-related variables were included in regression models to control for the effects of these
variables as covariates. Chi-square tests were used for statistically significant interactions to
understand the nature of the interaction effect. Lastly, ANOVA evaluated differences across
treatment arms in total and individual side effects.

3.0 Results

3.1. Description of Sample

Participant characteristics are shown in Table 1. Overall, a slightly larger proportion of the
sample was female (57%) and over 35% were racial/ethnic minorities, including 12% Hispanic/
Latino and 20% African American. The mean age of the sample was 44.7 years (SD = 12.3).
Most participants were medium to highly addicted to nicotine (Mean FTND =5.1, SD =2.11).
The mean number of cigarettes smoked per day was 20.3 (SD = 9.1). The average age that
participants began smoking was 16.9 years (SD = 4.9), and the mean number of years smoking
since initiation tobacco use was 26.7 (SD = 12.9). Treatment site and variables listed in Table
1 were not related to treatment arm assignment (all p's > .05).

3.2. Abstinence

The relationship between treatment arm and EOT abstinence rates approached significance.
The quit rate at EOT was 24.3% for transdermal nicotine vs. 18.7% for nicotine lozenge
(x2[4] = 3.00, p = .10). At 6-months, 15.6% of participants on transdermal nicotine were
abstinent vs. 10.9% of participants randomized to nicotine lozenge (x2[4] = 3.01, p = .10).

Table 2 and Figure 2 (top) show the results of the multivariate logistic regression for EOT quit
rate. Controlling for sex, age, race/ethnicity, education, and level of nicotine dependence, two
significant interaction effects were detected and one interaction effect approached statistical
significance: treatment arm X NRT preference, treatment arm X cue reactivity, and treatment
arm X self-medication. Participants who reported, at baseline, a preference for transdermal
nicotine showed significantly higher EOT quit rates if they received the patch (24.5%), versus
lozenge (16.5%; x2 [1] = 4.1, p = .05); participants who reported, at baseline, a preference for
nicotine lozenge showed similar EOT quit rates if they received nicotine patch (19.7%), versus
nicotine lozenge (18.6%; 2 [1] = 0.02, p = 1.0). Participants who exhibited, at baseline, low
levels of cue reactivity showed significantly higher EOT quit rates if they received the patch
(29.9%), versus nicotine lozenge (16.9%; ¥ [1] = 7.6, p = .008); participants who exhibited,
at baseline, a high level of cue reactivity showed similar EOT quit rates if they received nicotine
patch (18.5%), versus nicotine lozenge (21.1%; ¥2 [1] = 0.3, p = .66). Participants who
exhibited, at baseline, low levels of self-medication showed a trend for higher EOT quit rates
if they received the patch (26.6%), versus nicotine lozenge (17.6%; x2 [1] = 3.8, p = .06);
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participants who exhibited, at baseline, a high level of self-medication showed similar EOT
quit rates if they received nicotine patch (21.6%), versus nicotine lozenge (18.9%; 2 [1] = 0.3,
p =.58).

Table 3 and Figure 2 (bottom) show the results of the multivariate logistic regression for 6-
month quit rate. Controlling for sex, age, race/ethnicity, education, and level of nicotine
dependence, two significant interaction effects were found: treatment arm X NRT preference
and treatment arm X self-medication. Participants who reported, at baseline, a preference for
transdermal nicotine had significantly higher 6-month quit rates if they received the patch
(18%), versus lozenge (9.4%; y2 [1] = 6.5, p = .01); participants who reported, at baseline, a
preference for nicotine lozenge showed similar 6-month quit rates if they received nicotine
patch (4.5%), versus nicotine lozenge (6.8%; ¥ [1] =0.29, p = .71). Participants who exhibited,
at baseline, low levels of self-medication showed similar 6-month quit rates if they received
the patch (17.5%), versus nicotine lozenge (13.9%; y2 [1] = 0.78, p = .44); participants who
exhibited, at baseline, a high level of self-medication showed significantly lower 6-month quit
rates if they received nicotine lozenge (6.1%), versus nicotine patch (14.2%; ¥2 [1]1=5.7,p=.
02).

3.3 Adherence and Side Effects

During the first 2 weeks of treatment, participants randomized to nicotine lozenges used, on
average, 4.8 lozenges/day (SD = 3.3); 27% of the sample randomized to lozenge used 7 or
more lozenges per day during this time period. During the same period, participants randomized
to transdermal nicotine used, on average, 5.8 patches/week (SD = 2.3); 72% of the participants
randomized to transdermal nicotine used 6 or more patches/week for the first 2 treatment weeks.

There was no significant difference in mean total side effects across the treatment arms (F[1,
288] = .284, p = .60). However, significant differences were detected across treatment arms
for four individual side effects. Transdermal nicotine participants reported significantly higher
mean ratings for sleep problems (M = 1.55, SD = .85) and skin rash (M = 1.32, SD = .65),
compared to nicotine lozenge (M =1.33,SD=.74; M =1.1, SD = .40; F[1,299] =5.5,p =.
02; F[1,299] = 14.6, p = .001). In contrast, nicotine lozenge participants reported significantly
higher mean ratings for excess saliva (M = 1.14, SD = .47) and mouth soreness (M = 1.11, SD
=.40), compared to transdermal nicotine (M = 1.05, SD =.27; M= 1.0, SD = .16; F [1,289] =
3.8, p=.05; F[1,299] = 6.7, p = .01). Lastly, there were 11 reported serious adverse events
during the trial, but the frequency of events were similar across treatment arms (y2[1] = .39,
p =.73). In the patch arm, two participants reported a stroke, one reported a seizure, and one
participant was killed in a car accident. In the lozenge arm, serious adverse events were: heart
disease, ulcers, seizure, appendicitis, heart attack, cough, and abscessed tooth. All reports of
serious adverse events were considered unrelated to treatment arm allocation given their
occurrence either prior to or after treatment except for the report of ulcers (Iozenge) and one
case of stroke (patch).

4.0 Discussion

There was a non-significant trend for higher cessation rates at EOT and 6-months for
transdermal nicotine versus lozenge. At EOT, smokers who expressed a preference for
transdermal nicotine or reported low levels of reactivity to smoking cues or smoking to alleviate
emotional distress or enhance cognitive function had higher quit rates with transdermal
nicotine. At 6-months, smokers who expressed a preference for transdermal nicotine had higher
quit rates with transdermal nicotine, whereas participants who exhibited high self-medication
showed a significantly lower quit rate on nicotine lozenge. This first direct comparison of
nicotine patch to nicotine lozenge suggests that transdermal nicotine yields a modest yet
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meaningful increase in quit rates in a real-world setting, especially for certain sub-groups of
smokers.

A survey of tobacco control scientists indicated that patient preference for treatment modality
should be considered in personalizing nicotine dependence treatment (Bader et al., 2009).
However, little empirical data exist to support this recommendation. The ability to select a
preferred NRT may reduce smoking rates vs. assigning NRT randomly (Leischow et al.,
1997). Yet, allocation to one's preferred NRT was not found to influence response to NRT vs.
random selection (West et al., 2001). From the present results, NRT preference may influence
NRT response in the context of real-world use but only for transdermal nicotine, rather than
to NRTs in general. Notably, more than two-thirds of the sample indicated a preference for
transdermal nicotine, an imbalance that may have influenced the present outcome.
Nevertheless, the relationship between a preference for transdermal nicotine and quit rate on
transdermal nicotine was maintained at the 6-month outcome, indicating some sustainability
for this relationship.

Previous research suggests that acute dosing NRTs (e.g., gum, lozenge), which can be dose
titrated, may significantly reduce post-cessation craving among smokers who are responsive
to smoking cues (Shiffman et al., 2003). Thus, we expected that smokers who were highly
reactive to smoking cues would show higher quit rates on nicotine lozenge. We found, however,
that smokers who reported low cue reactivity showed significantly higher quit rates on
transdermal nicotine; level of cue reactivity did not affect response to nicotine lozenge. The
inability for nicotine lozenge to increase quit rates among smokers reactive to cues may have
been attributable to low compliance with this NRT; indeed, mean lozenge use in this study
resembled the rate of participants considered “low-lozenge users” in a large placebo-controlled
trial of lozenges, who showed significantly lower quit rates versus “high-lozenge

users” (Shiffman, 2007). The increased effectiveness of nicotine patch among those low in cue
reactivity may be explained by the congruence between this sub-group's more consistent
smoking habits and the steady dosing of transdermal nicotine. This effect was only evident at
EOT, suggesting that the influence of cue reactivity on response to transdermal nicotine may
be confined to the treatment phase. Overall, these findings extend the literature on cue reactivity
and response to NRT, including previous lab-based studies (e.g., Waters et al., 2004).

Finally, self-medicating with nicotine to alleviate affective distress or stimulate cognitive
function is considered central to the effective treatment of nicotine dependence (Evans and
Drobes, 2009; Gehricke et al., 2007). Since the dose of nicotine from lozenges can be titrated
upwards during acute situations that challenge a smoker's affective state or cognitive abilities,
we expected that those who reported high smoking self-medication would show higher quit
rates on nicotine lozenge. However, smokers who were low on self-medication showed
significantly higher EOT quit rates on transdermal nicotine; there was no significant difference
at EOT between high and low self-medication for those treated with nicotine lozenge. The
interaction effect for self-medication and treatment arm was significant at 6-months. Quit rate
was significantly lower among those high in self-medication treated with lozenge vs. patch.
The nicotine lozenge, therefore, may not be effective for smokers who report higher levels of
smoking self-medication. Again, the lack of effect for the nicotine lozenge may be attributable
to low compliance with this medication, whereas the effect for transdermal nicotine among
those low in self-medication may be attributable to congruence between the steady dosing of
transdermal nicotine and the consistent self-administration of tobacco among smoker's who do
not smoke to enhance cognitive function or alleviate emotional distress.

These results should be viewed in the context of study limitations. First, this was an
effectiveness trial, so the study methodology was devised to approximate “real-world”
experience. Effectiveness trials emphasize study external validity vs. efficacy trials, which
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focus on internal validity. The eligibility criteria were minimized, the behavioral counseling
was limited, and the treatments were unblinded. The present results should be compared to
NRT effectiveness trials and studies of OTC NRT. The quit rates found in this trial converge
with OTC NRT trials, which are far lower than efficacy trials (i.e., 1-11%; Hughes et al.,
2003b). Second, no placebo was included in this trial, so it is not possible to determine the
effectiveness of the NRTS relative to no treatment. The efficacy of these NRTSs, relative to
placebo, is already established, and this design was selected in accordance with an effectiveness
design. Third, the overall reduced effectiveness of the lozenge and the lack of enhanced
effectiveness of the lozenge in hypothesized sub-groups may have been due to low compliance
among lozenge users. Only about one-quarter of the participants randomized to nicotine
lozenge used the approximate recommended dose. We used the original COMMIT lozenge,
which has since been enhanced with flavorings to enhance taste and palatability. The present
results may be different if the new generation of nicotine lozenges were used. Notably,
however, lozenge compliance was similar across participants who preferred the patch vs. the
lozenge, across participants low vs. high in cue reactivity, and across participants low vs. high
in self-medication (data not shown). Fourth, the nicotine patch and nicotine lozenge have
different step-down procedures, which may have also contributed to variation in response to
these NRTs. Finally, as is common in effectiveness trials, a substantial proportion of
participants were lost to follow-up. However, an ITT approach was used to account for missing
outcome data and the rate of missing outcome data compare to recent nicotine dependence
clinical trials (Gonzales et al., 2006; Jorenby et al., 2006) and previous effectiveness studies
with NRT (Hasford et al., 2003; Shiffman et al., 2002b).

This study provides, for the first time, data on the relative effectiveness in the real-world of
nicotine patch and nicotine lozenge for treating nicotine dependence and information that can
help smokers and clinicians select an appropriate NRT. Smokers with a preference for
transdermal nicotine and smokers who are less reactive to smoking cues or less driven to smoke
to augment cognitive function or alleviate distress may be good candidates for transdermal
nicotine. Nicotine lozenges, in contrast, were less effective for all smokers and for sub-groups
of smokers studied in this trial. Initially, we thought that differences in effectiveness between
these NRTs could be attributable to the disparity in the pharmacokinetics between transdermal
nicotine and nicotine lozenges, which allows for dose titration with the lozenge. However,
expectations of smokers regarding the utility of these NRTS, the situational effectiveness of
the lozenge, and compliance barriers with the nicotine lozenge may serve as alternative
theoretical explanations for the differences in effectiveness for these NRTs. Additional
research is needed to verify these results, including studies that prospectively select treatments
based on individual smoker characteristics found in this trial to be related to NRT effectiveness.
Such studies may yield methods to personalize treatment selection for nicotine dependence in
order to enhance NRT effectiveness.
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1299 Telephone Assessment of Eligibility

648 Excluded
454 Did Not Meet Inclusion Criteria
194 Declined In-person Eligibility Screen

Enrollment

651 Attended In-person Eligibility Screen

9 Excluded (Did Not Meet Inclusion

Criteria)

642 Randomized

Allocation

321 Allocated to Nicotine Patch

Follow-up (EOT)

142 Lost to Follow-up**

Follow-up (6-Month)

139 Lost to Follow-up**

Analysis

321 Analyzed

321 Allocated to Nicotine Lozenge

158 Lost to Follow-up**

154 Lost to Follow-up**

321 Analyzed

Note. ** included in ITT analysis.

Figure 1.
CONSORT Diagram.
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Figure 2.

Abstinence Rates at EOT (Top) and 6-Months (Bottom) for Treatment Arm by NRT
Preference, Cue Reactivity, and Self-medication.

Note. Sample sizes are as follows. For patch participants: preferred patch = 200; preferred

lozenge = 66; low cue reactivity = 157; high cue reactivity = 151; low self-medication = 154;
high self-medication = 162. For lozenge participants: preferred patch = 212; preferred lozenge
=59; low cue reactivity = 160; high cue reactivity = 147; low self-medication = 165; high self-
medication = 148.
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Table 1
Characteristics of Study Participants (N = 642)
Variable Transdermal Nicotine (N = 321) Nicotine Lozenge (N = 321)
— Mean (SD) or N (%) Mean (SD) or N (%)
Sex
Male 126 (39%) 151 (47%)
Female 195 (61%) 170 (53%)
Race-Ethnicity
Black 64 (20%) 63 (20%)
White 205 (64%) 202 (63%)
Hispanic 36 (11%) 13 (4%)
Other™ 16 (5%) 43 (13%)
Marital Status™™
Single 74 (23%) 74 (23%)
Married 145 (45%) 160 (50%)
Divorced 62 (19%) 65 (20%)
Separated 19 (6%) 14 (4%)
Widowed 20 (6%) 8 (3%)
Income™™
< $15,000 43 (13.5%) 42 (13%)
$15,001-$30,000 50 (16%) 48 (15%)
$30,001-$45,000 85 (27%) 61 (19%)
$45,001-$60,000 43 (13.5%) 52 (17%)
$60,001-$75,000 37 (12%) 33 (11%)
> $75,000 56 (18%) 79 (25%)
Education™”
<11 Years 27 (9%) 22 (7%)
High School Grad 67 (21%) 72 (23%)
Some College or Voc./Tech. 150 (47%) 141 (44%)
College Grad 61 (19%) 65 (20%)
Graduate Degree 13 (4%) 20 (6%)
Age (Years) 44.7(12.7) 44.8 (11.9)
Nicotine Dependence (FTND)**
Very Low (< 2) 41 (13%) 38 (12%)
Low (3-4) 78 (25%) 89 (28%)
Medium (5) 58 (18%) 62 (20%)
High (6-7) 86 (28%) 86 (28%)
Very High (> 8) 49 (16%) 37 (12%)
gléjg:;g Cigarettes/Day Past 206 (8.9) 201(9.3)
Age Started Smoking (Years)™ 16.9 (5.1) 16.9 (4.7)
Number of Years Smoked 26.7 (13.2) 26.8 (12.5)

(Years)**
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Variable
Number of Previous 24-hour Quit
Attempts**

Longest Duration of Previous
Quit Attempt (Days)**

Previous Use of Nicotine Patch
Yes
No

Previous Use of Nicotine
Lozenge

Yes
No

Transdermal Nicotine (N = 321)

Nicotine Lozenge (N = 321)

Mean (SD) or N (%)

6.1(12.2)

333.5 (764.4)

60 (19%)
261 (81%)

3 (1%)
318 (99%)

Mean (SD) or N (%)

4.8 (8.9)

368.0 (854.9)

61 (19%)
260 (81%)

2 (1%)
319 (99%)

Note. There were no statistically significant differences across treatment arms (all p's > .05);

*
Indicates participants who reported Asian American, American Indian or Alaskan Native, Hawaiian or Pacific Islander, More than One Race, or

Other;

Fk

Indicates missing data (< 18 participants).
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Table 2

Multivariate Logistic Regression Analysis Predicting EOT Smoking Cessation

Predictor OR
Sex (male = 0; 1 = female) 0.67
Nicotine Dependence 0.65
Race-Ethnicity (0 = other; 1 = white) 0.56
Age 1.03
Education 1.16
Treatment Arm (0 = patch; 1 = lozenge) 0.48
NRT Preference (0 = patch; 1 = lozenge) 0.72
Cue Reactivity (0 = low; 1 = high) 0.36
Self-medication (0 = low; 1 = high) 1.70
NRT Preference X Treatment Arm 3.22
Cue Reactivity X Treatment Arm 4.77
Self-medication X Treatment Arm 0.38

95%Cl
.38-1.01
52-.81
.35-.92
1.01-1.05
.90 - 1.50
15-1.52
.32-1.63
.15-.85
72-4.01
1.00-10.33
1.52 - 15.00
A12-1.21

.05

.001

.02
.01
.24
21
43
.36
.23
.05

.007

.10
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Table 3

Multivariate Logistic Regression Analysis Predicting 6-Month Smoking Cessation

Predictor OR
Sex (male = 0; 1 = female) 0.61
Nicotine Dependence 0.66
Race-Ethnicity (0 = other; 1 = white) 0.84
Age 1.04
Education 1.34
Treatment Arm (0 = patch; 1 = lozenge) 2.14
NRT Preference (0 = patch; 1 = lozenge) 111
Cue Reactivity (0 = low; 1 = high) 0.40
Self-medication (0 = low; 1 = high) 12.01
NRT Preference X Treatment Arm 5.75
Cue Reactivity X Treatment Arm 1.93
Self-medication X Treatment Arm 0.09

95% Cl
33-1.12
.50-.87
51-1.74
1.01-1.06
.97-1.83
.26 -17.58
33-3.79
13-1.24
2.36 - 61.06
1.00 - 33.09
AT-7.85

.01-.56

A1

.003

.84

.005

.07
48
.87
A1

.003

.05
.36
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