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Abstract
Background: Tobacco dependence is a chronic, relapsing condition that may require extended
treatment.

Objective: To assess whether extended transdermal nicotine therapy increases abstinence from
tobacco more than standard duration therapy in adult smokers.

Design: Parallel randomized placebo-controlled trial from September 2004 to February 2008
(small block randomization scheme, not stratified). Study participants and all research personnel
except for the database manager were blinded to randomization. (NCT00364156)

Setting: Academic center.

Participants: 568 adult smokers.

Intervention: Participants were randomized to: standard (8 weeks 21mg Nicoderm CQ, 16 weeks
placebo) or extended (24 weeks 21mg Nicoderm CQ) therapy.

Measurements: The primary outcome was biochemically-verified point prevalence abstinence at
weeks 24 and 52. Secondary outcomes were continuous and prolonged abstinence, lapse and
recovery events, cost/additional quitter, and side effects and adherence.

Results: At 24 weeks, extended therapy produced higher rates of point prevalence abstinence
(31.6% versus 20.3%; Odds Ratio [OR] = 1.81 [1.23-2.66], p = 0.002), prolonged abstinence
(41.5% versus 26.9%; OR = 1.97 [1.38-2.82] p = 0.001), and continuous abstinence (19.2% versus
12.6%; OR = 1.64 [1.04-2.60] p = 0.032), versus standard therapy. Extended therapy reduced the
risk for a lapse (Hazard Ratio [HR] = 0.77 [0.63-0.95], p = 0.013) and increased the chances of
recovery from lapses (HR = 1.47 [1.17-1.84], p = 0.001). Time to relapse was slower with
extended versus standard therapy (HR = 0.50 [0.35-0.73], p < 0.001). At week 52, extended
therapy produced higher quit rates for prolonged abstinence only (p = 0.027). There were no group
differences in side effects and adverse events at the extended treatment phase assessment.

Limitations: The generalizability of the findings may be limited because participants were
treatment-seeking smokers without medical comorbidity and differences in adherence across
treatment arms were detected.

Conclusion: Compared to 8 weeks of transdermal nicotine, 24 weeks of transdermal nicotine
increased biochemically-confirmed point prevalence abstinence and continuous abstinence at
week 24, reduced the risk of smoking lapses, and increased the likelihood of post-lapse recovery
to abstinence.

Introduction
The transdermal nicotine patch is one of the most widely used forms of tobacco dependence
treatment in the U.S. (1, 2) and Europe (3, 4). Current guidelines for transdermal nicotine
recommend 8 weeks of treatment (5). However, the evidence for this recommendation is
limited. A meta-analysis comparing nicotine patch trials with ≤ 8 weeks versus those with >
8 weeks of treatment found no difference in quit rates; however, almost all of the “extended
therapy” trials were shorter than 12 weeks duration (6). Only one large placebo-controlled
randomized trial has compared standard (8 weeks) versus extended (22 weeks) transdermal
nicotine therapy (7). Although this trial found no difference in rates of continuous
abstinence between treatment arms, more recent guidelines view continuous abstinence
measures as too conservative, because smokers who have early lapses but recover are
counted as treatment failures (8). This may be particularly important for “rescue therapies”,
such as transdermal nicotine, that increase the likelihood of recovery from smoking lapses
(9).
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There is a growing recognition that nicotine dependence is a chronic, relapsing condition
that may require extended therapy to treat effectively (10-12). Further, the 2008 Public
Health Service Guidelines call for research on the efficacy of extended therapy for nicotine
dependence (5). This parallel randomized placebo-controlled trial evaluated the relative
efficacy of extended (24 weeks) versus standard (8 weeks) transdermal nicotine therapy for
promoting biochemically-confirmed point prevalence abstinence at weeks 24 and 52 among
adult smokers.

Methods
Design Overview

Treatment-seeking smokers enrolled October 2004 to March 2008 into a parallel randomized
placebo-controlled trial of standard (8 weeks of transdermal nicotine and 16 weeks of
placebo patches) vs. extended (24 weeks of transdermal nicotine) therapy. Participants and
all study personnel except for the database manager were blinded to randomization. The
primary outcome was biochemically-verified point prevalence abstinence at weeks 24 and
52. Assessments were completed in March 2009. Participants provided informed consent
and procedures were approved by the University of Pennsylvania Institutional Review Board
(IRB).

Setting and Participants
The trial was conducted at the University of Pennsylvania. Participants were recruited
through advertisements for a free smoking cessation program. They were eligible if they
were ages 18-65 and smoked ≥ 10 cigarettes/day for at least the past year. Exclusions were:
pregnancy or lactation, uncontrolled hypertension, unstable angina, heart attack or stroke
within the previous six months, recent diagnosis of cancer or kidney/liver failure, a history
of organ transplant, current diabetes, drug or alcohol dependence, history of an Axis I
psychiatric disorder, current use of a concomitant medication, or current treatment for
nicotine addiction.

Randomization and Interventions
Once eligibility was confirmed (by phone and in person), participants were randomized at
week -2 using a computer-based randomization table provided by a statistician using Stata
(Version 8, Stata Corporation, College Station, TX) and a computer program overseen by
the database manager. A non-stratified randomization scheme was generated by sampling
without replacement using small blocks (n = 20). The 24-week supply of patches was pre-
packaged and coded with participant ID. The computer program linked the randomization to
the patch supply and only the database manager could link ID with treatment allocation.

Behavioral counseling (13) was provided at weeks -2, 0, 1, 4, 8, 12, 16, and 20. Five
counselors provided the same counseling to both treatment arms; they were trained using a
manual and supervised to ensure adherence. At week -2, counseling focused on developing
techniques for preparing to quit. At week 0, the quit date, counseling focused on managing
withdrawal. The remaining sessions focused on relapse prevention. Patch use was initiated
on the quit date (week 0). Participants received: 8 weeks of 21mg transdermal nicotine patch
(Nicoderm CQ; GlaxoSmithKline) plus 16 weeks of placebo patch (standard) or 24 weeks of
21mg transdermal nicotine patch (extended).

Outcomes and Measurements
Screening/Pre-treatment Measures—Medication use and history of medical illnesses
were assessed. The Structured Clinical Interview screened for Diagnostic and Statistical
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Manual of Mental Disorders Volume IV psychiatric illnesses (14). Demographic
information (e.g., age) and smoking rate were assessed as was nicotine dependence level
using the Fagerström Test for Nicotine Dependence (FTND; 15).

Outcome Measures—Daily smoking, from the quit date to week 52, was assessed by a
timeline follow-back measure (16). Participants who reported no smoking for the 7 days
prior to weeks 8, 24, and 52 were asked to visit the study site to provide a breath sample for
assessment of carbon monoxide levels (17). As recommended (8), the primary outcome was
7-day point prevalence abstinence at weeks 24 and 52 and secondary measures of abstinence
were included to capture different quitting patterns (e.g., continuous and prolonged
abstinence), including the timing and processes of lapse, relapse, and recovery events (8, 9,
18, 19).

Primary Outcome—Seven-day point prevalence abstinence is defined as self-report of no
smoking for seven days prior to the assessment, verified by carbon monoxide (≤ 10ppm;
17). Participants were assumed to be smoking if they were lost to follow-up, failed to
provide a carbon monoxide sample, or had carbon monoxide levels > 10ppm (17).

Secondary Outcomes—Continuous abstinence, a stringent measure of abstinence, refers
to self-reports of no smoking (not even a puff) from the quit date to a follow-up assessment
(8). Prolonged abstinence refers to sustained abstinence from the quit date to a follow-up
assessment (8). A key aspect of prolonged abstinence is a grace period, which captures
delayed treatment effects (8). For prolonged abstinence, relapse is defined as 7 consecutive
days of self-reported smoking between the quit date and week 24 and 52 after a 2-week
grace period (which means that smoking during the first 14 days post-quit date was not
considered a lapse; 8). Time to relapse refers to the duration of time (in days) from the quit
day until a relapse (defined as 7 consecutive days of self-reported smoking). This measure
was used in survival models. For lapse and recovery events, a smoking lapse was defined as
any day between the quit date and the week 24 and week 52 assessments on which
participants smoked (even a puff); recovery was defined as any 24-hour period of self-
reported abstinence post-lapse (19). The outcome of interest was time to transition between
runs of smoking days and runs of abstinent days. Participants were asked at each assessment
if they incurred any direct costs (e.g., physician fee or co-pay, prescription or non-
prescription medications) or indirect costs (e.g., lost wages to seek medical attention)
between the time-points as a result of participating in this study. The primary cost outcome
was the incremental cost per additional quitter by treatment arm at week 24.

Follow-up Procedures and Monitoring
Research assistants blind to randomization collected self-report measures in person at weeks
0, 1, 4, 8, 12, 16, and 20, and by phone at weeks 24 and 52.

Side Effects—Side effects were assessed using a 15-item symptom checklist (13) at weeks
0, 1, 4, 8, 12, 16, 20, 24, and 52. This checklist contained symptoms, rated from 1 (none) to
4 (severe), that may occur from nicotine patch use (e.g., nausea, skin reaction). Self-reported
serious symptoms were those rated severe. Participants were asked to contact study
personnel if they experienced any serious medical problems and Research Assistants used an
open-ended question after the checklist to identify additional serious adverse events.
Adverse events were considered serious if the participant considered them debilitating or if
they required hospitalization. Serious adverse events were reported to the University of
Pennsylvania IRB and were classified as related or unrelated to treatment arm allocation.
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Adherence—Patch adherence was based on self-report during weeks 0-24. Participants
were classified as compliant if they used of ≥ 6 patches/week (20). Treatment arm
comparisons in weekly patch adherence were conducted for weeks 1, 4, 8, 12, 16, 20, and
24. Counseling attendance (weeks -2, 0, 1, 4, 8, 12, 16, and 20) was also tracked. At weeks
24 and 52, use of other forms of nicotine replacement therapy (NRT) or bupropion was
queried.

A senior data manager oversaw quality control. Microsoft ACCESS was used for data entry,
validation, storage, retrieval, and security; data integrity was ensured through range and
validity checks during data entry. Data quality assurance reports were generated weekly to
summarize production activity and to monitor quality control.

Statistical Analysis
The a priori sample size was 600 which provided 80% power to detect an odds ratio for a
treatment arm effect of 1.72. All eligible randomized participants were included in the
analyses conducted using Stata (Version 8, Stata Corporation, College Station, TX).
Longitudinal logistic regression using generalized estimating equations was used to analyze
week 24 and 52 abstinence rates. Time to relapse was modeled using Cox regression
(stratified by time: weeks 1-8, 9-24, 25-52). All models included terms for age, FTND, and
sex, as these factors predicted study retention. Multivariate time-to-event models determined
whether treatment arm predicted transitions from abstinence to lapse and from lapse to
recovery (19). This type of alternating state multivariate data consists of times to transition
between runs of smoking days (≥ one day) and runs of abstinent days (≥ one day; 21). Up to
8 cycles of lapse and recovery events were evaluated, participants could cycle through
multiple events, and risk sets (those currently abstinent for lapse events and those currently
smoking for recovery events) were stratified as: week 1-8, week 9-24, and week 25-52.
Weibull parametric survival models were examined to account for treatment arm effects and
other covariates (22), and standard errors were adjusted for repeated measures using the
cluster-correlated robust variance estimate (23). Schoenfeld residuals tested the proportional
hazards assumption. Participants lost to follow-up on the timeline follow-back (for time to
event analyses) were censored at that time (removed from the risk-set without registering an
event). Chi-square tests assessed differences between treatment arms in side effects,
adherence, and use of other smoking cessation treatments. To capture the periods when
symptoms peak (24), analyses of side effects focused on the first week following the quit
date (week 1) and one month following the transition to placebo versus extended therapy
(week 12). Direct and indirect costs incurred up to week 52 across treatment arms were
compared and the incremental cost per additional quitter at week 24 by treatment arm was
estimated, computing a confidence interval by Fieller's method (25). Treatment cost
estimates used were: $120 for counseling (both arms); $140 for standard therapy; and $420
for extended therapy (www.drugstore.com).

Role of the Funding Source
The National Institutes of Health had no involvement in the study design, collection and
analysis of data, writing of this report, or the decision to submit this paper for publication.

Results
Two hundred eighty seven participants were randomized to standard therapy and 288 to
extended therapy; 7 individuals (1 in standard and 6 in extended therapy) were ineligible due
to medical contraindications after randomization, but before treatment began, and were
excluded from the intent-to-treat (ITT) sample (Figure 1). Participant baseline characteristics
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were similar across the treatment arms (Table 1). There were no cross-overs of assignments
during the trial.

The rate of missing survey data by time and treatment was assessed (Supplemental Table 1;
see www.annals.org). Week 24 completion rates were higher for extended (91%) versus
standard (83%) (p = 0.007) therapy, but week 52 completion rates were similar (extended =
83%; standard = 79%; p = 0.23); 97 participants (17.1%) had timeline follow-back data that
ended prior to week 52 but this was unrelated to treatment arm. The number of missing cost
measures per participant ranged from 0 (226 participants) to all 10 (7 participants). A greater
proportion of standard therapy participants had missing cost measures versus extended
therapy. The seven participants who had no cost measures were excluded from the cost
analysis. For the remaining 335 participants who had one to nine cost measures missing, an
average for cost per item was imputed. Non-responders to the week 24 survey were younger,
had higher FTND scores, and reported smoking more cigarettes/day. Non-responders to the
week 52 survey were younger. No additional participant characteristic (Table 1) was related
to survey completion.

Abstinence
The odds of point prevalence abstinence were ～2 times greater for extended versus standard
therapy at week 24 (31.6% versus 20.3%; Odds Ratio [OR] = 1.81 [1.23-2.66], p = 0.002;
Table 2). There was also an advantage for extended versus standard therapy for prolonged
(41.5% versus 26.9; OR = 1.97 [1.38-2.82] p = 0.001) and continuous (19.2% versus 12.6%;
OR = 1.64 [1.04-2.60] p = 0.032) abstinence at week 24. In contrast, at week 52 there was
no difference between treatment arms in point prevalence abstinence (extended = 14.5%,
standard = 14.3%; OR = 1.01 [0.63-1.62], p = 0.95) or continuous abstinence (extended =
0.7%, standard = 1.0%; OR = 0.67 [.11-4.05], p = 0.67), but there was a difference by
treatment arm in prolonged abstinence at week 52 (extended = 29.1%, standard = 21.3%;
OR = 1.55 [1.05-2.28], p = 0.027).

Time to relapse (any self-reported smoking) was similar across treatment arms up to week 8
when all participants were receiving active treatment (Hazard Ratio [HR] = 0.79 [0.58-1.07],
p = 0.133; Figure 2). From week 9-24, the rate of relapse was slower up for those receiving
extended versus standard therapy (HR = 0.50 [0.35-0.73], p < 0.001). Time to relapse did
not differ across treatment arms between week 25-52 (HR = 1.52 [0.84-2.74], p = 0.163).

In the analysis of transitions from alternating periods of abstinence and smoking, extended
therapy also reduced the speed at which participants lapsed during weeks 9 to 24 (HR = 0.77
[0.63-0.95], p = 0.013) and increased the speed of recovery from a lapse during this time
period (HR = 1.47 [1.17-1.84], p = 0.001) (Supplemental Table 2; see www.annals.org).

Side Effects and Adherence
Table 3 shows the adverse event data. Three participants in extended therapy reported a
serious adverse event (heart attack, hypertension, fainting from blood draw) and one
participant in standard therapy reported a serious adverse event (skin redness). All adverse
events occurred before week 8 and the heart attack occurred before starting transdermal
nicotine; thus, all serious adverse events were not related to extended therapy. Only the
participant who experienced the heart attack withdrew from the trial. Participants in
extended therapy had a greater frequency of sleep problems at week 1, vs. standard therapy;
no other differences were detected.

There were no differences in rates of adherence to the patch between treatment arms at
weeks 1, 4 and 8. Compared to standard therapy participants, extended therapy participants
reported higher patch adherence at weeks 12 (p < 0.001), 16 (p < 0.001), 20 (p = 0.005), and
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24 (p < 0.001). Adherence rates at these weeks were 86%, 69%, 56%, 38%, 34%, 32%, and
25% for standard therapy, and 85%, 68%, 64%, 53%, 49%, 44%, and 40% for extended
therapy. There was no difference in rates of counseling adherence at weeks -2, 0, 1, and 4
across treatment arms. Compared to standard therapy participants, extended therapy
participants showed higher rates of counseling adherence at weeks 8 (p = 0.014), 12 (p <
0.001), 16 (p = 0.001), and 20 (p = 0.001; Supplemental Table 1). There were no differences
across treatment arms at week 24 in use of other NRTs or use of bupropion; at week 52,
three participants in extended therapy reported use of nicotine lozenges, versus zero
participants in the standard therapy arm (p = 0.033).

Costs
Twenty-four participants (4.2%) reported non-zero out-of-pocket costs from treatment.
Thirteen participants (2.3%) reported direct costs for visiting a health professional (e.g., co-
pays), ranging from $15-$200; four participants (0.7%) reported indirect costs of seeing a
health professional (e.g., lost wages), ranging from $10–$700. Seventeen participants (3.0%)
reported medication and other healthcare costs ranging from $3-$300. With adjustment for
session, sex and treatment arm, the average total per-person cost incurred beyond protocol-
related counseling and drug treatment was $3.92. There was no difference between
treatment arms. Because these costs were modest and did not differ across arms, they were
excluded from subsequent analyses.

The incremental cost per additional quitter for extended versus standard therapy at week 24
was estimated as the difference in treatment costs between the treatment arms divided by the
difference in week 24 point prevalence quit rates, or ($420−$140)/(.316−.203). The
incremental cost of extended vs. standard therapy is $2,482 per additional quitter (95% CI
$1,519 – $6,781).

Discussion
Smokers who received extended therapy with transdermal nicotine were about twice as
likely to be abstinent at 24 weeks post-quit date versus those receiving standard therapy. The
benefit of extended therapy to week 24 was robust across all cessation outcomes. Compared
to standard therapy, extended therapy with transdermal nicotine slowed the time to relapse,
reduced the risk for a lapse, and increased the chances of recovery from lapses. These
benefits with extended therapy cost $2,482/quitter, which compares well to other smoking
cessation treatments (26). Benefits of extended therapy with transdermal nicotine were
evident only while treatment was maintained.

Extended therapy with transdermal nicotine produced end of treatment quit rates that were
comparable to those reported for other cessation medications approved by the U.S. Food and
Drug Administration, including standard 10-week treatment with bupropion (～19%) (27)
and standard 12-week treatment with varenicline (33-35%) (28, 29). Compared to these
medications, transdermal nicotine is accessible over the counter and has fewer
contraindications for use.

Compared to the existing literature (English-language PUBMED search to August 2009),
our findings diverge from the only other large placebo-controlled randomized trial which
reported equivalent efficacy for standard versus extended therapy (7). There are differences
in study design and analysis between the two trials. First, the previous trial was performed at
37 sites across 17 countries; quit rates varied from 3-30% across sites. Second, the previous
trial compared 15mg and 25mg patch doses with a 16-hour dosing schedule and tapering,
whereas the present study used a 24-hour 21mg dose with no tapering. Third, the previous
trial used 1-year post-quit date continuous abstinence as the outcome. Continuous abstinence
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is a conservative measure of treatment efficacy since smokers who have early lapses (e.g., a
single puff) but recover are counted as treatment failures (8). This may be particularly
important for “rescue therapies”, such as transdermal nicotine, that increase the likelihood of
recovery from smoking lapses (9, 30). The current data are consistent with a meta-analysis
indicating that ～50% of relapses could be averted if nicotine patch treatment is continued
beyond the recommended duration (31).

Improvement in recovery from lapses is one potential mechanism of efficacy for extended
treatment. During the active treatment phase (weeks 9-24), participants in extended therapy
lapsed more slowly and, if they did lapse, they were faster in recovering versus those in
standard therapy. This is biologically plausible, since chronic nicotine, such as that delivered
by the patch, desensitizes α4β2 neuronal nicotinic acetylcholine receptors, potentially
reducing nicotine reward from smoking (32). Extended therapy with transdermal nicotine
may also help smokers to recover from a lapse by extinguishing the learned reinforcement
from smoking similar to the use of transdermal nicotine prior to a quit date (33). This may
also explain why the benefit of therapy in terms of point prevalence abstinence was no
longer evident at week 52.

Extended therapy with transdermal nicotine increased costs, versus standard therapy, but this
cost compares favorably to other smoking cessation treatments (26). Although patch use and
efficacy increase when costs are covered (3, 4, 34), only 8.6% of U.S. health plans fully
cover nicotine patches (35), and only 33 states cover the nicotine patch under Medicaid (36).
Longer studies and/or more comprehensive cost models can address whether the costs of
extended nicotine patch therapy are justified by the health and economic benefits of
enhanced quit rates. Comparison of the cost per quitter using extended therapy with the cost
per quitter using pre-cessation treatment with transdermal nicotine (33) is also warranted.
Additionally, misperceptions about concurrent smoking and nicotine patch use may lead to
discontinuing treatment prematurely following lapses (37). Recent data show suggest that
smoking while using the patch poses minimal risk (38, 39) and smokers are being advised to
continue patch use, even after a lapse (40).

This study used strict eligibility criteria to enhance internal validity. Thus, participants may
not be representative of the general population of smokers, such as those with medical
comorbidities. Since this study evaluated nicotine patch, carbon monoxide was used to
verify cessation self-reports. Carbon monoxide has a shorter half-life than cotinine and, thus,
misclassification of participant abstinence reports was possible. Patch adherence was lower
than desired; however, this study used a conservative definition of adherence, and the
present adherence rates during the first 8 weeks of treatment were greater than those
reported previously (41). The differences in patch adherence between the treatment arms
may also indicate that participants were able to determine their randomization from
differences in patch effects. Lastly, 24% of participants at week 24 and 26% of participants
at week 52 did not provide abstinence data or a breathe sample. These participants were
classified as smokers, as is recommended (17). There was no difference across treatment
arms in the rate of completion of these assessments and this rate of completion exceeds
those reported in similar previous trials (28, 29).

Overall, this study demonstrates the benefits of extended therapy with transdermal nicotine
and encourages a reexamination of the recommended duration of tobacco dependence
treatment using nicotine patches. Maintaining smokers on transdermal nicotine for 24 weeks
improved end-of-treatment abstinence rates compared to standard 8-week treatment and did
not increase adverse events or side effects. However, this benefit was lost when therapy was
discontinued. These findings have public health implications for smokers, clinicians, and
policy-makers and may translate into reductions in smoking rates. Additional research on the
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optimal duration of therapy and the possible addition of other treatment components (e.g.,
more intensive counseling, pre-cessation use of nicotine patches) from an efficacy, patient
acceptance, and cost perspective should be a priority.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Participant Flow
Note. * A list of the reasons for participant ineligibility can be provided by the authors upon
request; inclusion and exclusion criteria listed in the text were identical for phone and in-
person eligibility assessments; ** indicates included in intent-to-treat analysis.
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Figure 2. Time to Relapse by Treatment Arm to Week 52
Note. HR = Hazard Ratio (with 95% CI); n = number of participants at risk for relapse; μR =
restricted mean number of weeks to relapse (included censored observation times); the
model controled for age (HR = 1.00, 95% CI: 0.99-1.01, p = 0.65), sex (HR = 0.96, 95% CI:
0.77-1.19, p = 0.69), and level of nicotine dependence. Nicotine dependence level predicted
relapse from 0 to 8 weeks (HR = 1.83, 95% CI: 1.35-2.48, p < 0.001), but not from weeks
9-24 (HR = 0.91, 95% CI: 0.61-1.36, p = 0.65), or weeks 25-52 (HR = 1.04, 95% CI:
0.60-1.70, p = 0.90). The HRs were stable and uniform over the time intervals (p = 0.80).
There is a residual decline in abstinence after 24 weeks, but the decline is statistically
equivalent across treatment arms.
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Table 1
Participant Characteristics by Treatment Arm Assignment

Characteristic Standard (n = 286) Extended (n = 282) Overall (n = 568)

Sex (% Female) 45.1 44.3 44.7

Age (Mean, SD) 44.9 (10.4) 44.8 (10.2) 44.8 (10.3)

Education (% Beyond High School) 79.0 77.7 78.4

Race (% European Ancestry) 86.7 82.6 84.7

FTND (Mean, SD) 5.3 (2.1) 5.2 (2.2) 5.3 (2.1)

Cigarettes per Day (Mean, SD) 21.3 (9.0) 21.1 (9.5) 21.2 (9.2)

Plasma Cotinine, ng/mL (Mean, SD) 272.7 (110.2) 267.0 (122.9) 269.8 (116.6)

Note. FTND = Fagerström Test for Nicotine Dependence; n = Number of Participants; SD = Standard Deviation; ng/mL = nanograms per milliliter.
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Table 3
Frequency of Side Effects and Adverse Events by Treatment Arm

Variable Standard Therapy (No. %) Extended Therapy (No. %)

Deaths 0/286 (0) 0/282 (0)

Withdrawal due to Adverse Event 0/286 (0) 1/282 (0.4)

Any Self-reported Serious Symptom 143/286 (50) 142/282 (50.4)

Serious Adverse Event 1/286 (0.4) 3/282 (1.1)

Week 1 Self-reported Serious Symptoms

Headache 5/252 (2.0) 3/247 (1.2)

Nausea 1/252 (0.4) 3/247 (1.2)

Alertness 11/252 (4.4) 16/247 (6.5)

Coughing 5/252 (2.0) 3/247 (1.2)

Pounding Heart 3/252 (1.2) 2/247 (0.8)

Diarrhea 2/252 (0.8) 0/247 (0)

Sleep Problems 7/252 (2.8) 19/247 (7.7)*

Skin Irritation or Rash 4/252 (1.6) 3/247 (1.2)

Calmness 5/252 (2.0) 9/247 (3.6)

Dizziness 1/252 (0.4) 1/247 (0.4)

Light Headedness 1/252 (0.4) 2/247 (0.8)

Sweating 8/252 (3.2) 3/247 (1.2)

Good or “High” Feeling 4/252 (1.6) 7/247 (2.8)

Watery Eyes 3/252 (1.2) 3/247 (1.2)

Coldness of Hands/Feet 7/252 (2.8) 6/247 (2.4)

Week 12 Self-reported Serious Symptoms

Headache 2/134 (1.5) 0/182 (0)

Nausea 1/134 (0.7) 1/182 (0.5)

Alertness 9/134 (6.7) 17/182 (9.3)

Coughing 3/134 (2.2) 5 (2.7)

Pounding Heart 2/134 (1.5) 0/182 (0)

Diarrhea 0/134 (0) 0/182 (0)

Sleep Problems 6/134 (4.5) 2/182 (1.1)

Skin Irritation or Rash 1/134 (0.7) 1/182 (0.5)

Calmness 4/134 (3.0) 5/182 (2.7)

Dizziness 0/134 (0) 1/182 (0.5)

Light Headedness 1/134 (0.7) 1/182 (0.5)

Sweating 2/134 (1.5) 4/182 (2.2)

Good or “High” Feeling 3/134 (2.2) 4/182 (2.2)

Watery Eyes 2/134 (1.5) 1/182 (0.5)

Coldness of Hands/Feet 2/134 (1.5) 3/182 (1.6)

Note. Any Self-reported Serious Symptom refers to the total number of participants who reported a severe side effect on the checklist across all
time-points where side effects were assessed; a Serious Adverse Event refers to the total number of participants who reported a serious adverse
event. Week 1 and week 12 Self-reported Serious Symptoms are those rated as 4 (severe) on the side effects checklist; No. = number of
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participants; * refers to difference between standard and extended treatment (p = 0.014); all items were scored such that higher values reflected
greater severity of the item, even for positive items such as good or high feeling, alertness, and calmness
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