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Abstract

Background—Smoking cessation is a key component of secondary cardiovascular disease
prevention. Varenicline, a partial a4p2 nicotinic acetylcholine receptor agonist, is effective for
smoking cessation in healthy smokers, but its efficacy and safety in smokers with cardiovascular
disease are unknown.

Methods and Results—A multicenter, randomized, double-blind, placebo-controlled trial
compared the efficacy and safety of varenicline with placebo for smoking cessation in 714
smokers with stable cardiovascular disease. Participants received varenicline (1 mg twice daily) or
placebo, along with smoking-cessation counseling, for 12 weeks. Follow-up lasted 52 weeks. The
primary end point was carbon monoxide—confirmed continuous abstinence rate for weeks 9
through 12 (last 4 weeks of treatment). The continuous abstinence rate was higher for varenicline
than placebo during weeks 9 through 12 (47.0% versus 13.9%; odds ratio, 6.11; 95% confidence
interval [Cl], 4.18 to 8.93) and weeks 9 through 52 (19.2% versus 7.2%; odds ratio, 3.14; 95% Cl,
1.93 to 5.11). The varenicline and placebo groups did not differ significantly in cardiovascular
mortality (0.3% versus 0.6%; difference, —0.3%; 95% CI, —1.3 to 0.7), all-cause mortality (0.6%
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versus 1.4%; difference, —0.8%; 95% CI, —2.3 to 0.6), cardiovascular events (7.1% versus 5.7%;
difference, 1.4%; 95% CI, —2.3 to 5.0), or serious adverse events (6.5% and 6.0%; difference,
0.5%; 95% CI, —3.1 to 4.1). As a result of adverse events, 9.6% of varenicline and 4.3% of
placebo participants discontinued study drug.

Conclusions—Varenicline is effective for smoking cessation in smokers with cardiovascular
disease. It was well tolerated and did not increase cardiovascular events or mortality; however,
trial size and duration limit definitive conclusions about safety.

Clinical Trial Registration Information—URL: http://www.clinicaltrials.gov/ct2/show/
NCT00282984. Unique identifier: NCT00282984
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Cigarette smoking is a major risk factor for cardiovascular disease (CVD).1 Among smokers
with coronary heart disease, smoking cessation is associated with a 36% reduction in risk of
all-cause mortality,2 making smoking cessation fundamental to secondary prevention of
CVD.3 Although an acute myocardial infarction (M) or other hospitalization for CVD
motivates many smokers to quit in the short term, most resume smoking.* The result is a
large number of smokers with stable CVVD who need to quit. Identifying more effective
tobacco-dependence treatment for patients with CVD is a high priority for CVD prevention.®

Pharmacotherapy is a standard component of evidencebased smoking cessation treatment.
Varenicline, an a4f2 nicotinic acetylcholine receptor partial agonist,® is effective for
smoking cessation in healthy smokers.”:8 It outperformed bupropion in 3 randomized,
double-blind, controlled studies®-11 and may be superior to nicotine replacement
therapy.1213 Varenicline is among the first-line pharmacotherapies recommended by the
2008 US Public Health Service clinical practice guideline for tobacco dependence.®
However, evidence of the efficacy of varenicline is derived from studies in generally healthy
smokers. The efficacy of varenicline for treating smokers with comorbid illnesses such as
CVD has not been studied.

The safety of varenicline in CVD patients has also not been evaluated. The
sympathomimetic cardiovascular effects of nicotine are mediated primarily by binding to
a3p4 nicotinic acetylcholine receptors,14 which increases heart rate, myocardial
contractility, and blood pressure. This increases myocardial work and causes coronary
vasoconstriction, reducing myocardial blood supply.1®> Because of its relative selectivity for
a4pB2 nicotinic acetylcholine receptors, varenicline is predicted to have no significant
cardiovascular effects, but this has not been tested in people with CVD. We conducted a
randomized, controlled trial to test the safety and efficacy of varenicline for smoking
cessation in patients with stable CVD.

The trial also provided an opportunity to observe any occurrence of psychiatric adverse
events (AEs) that have been reported in the postmarketing of varenicline.” Cases of
abnormal behavior, depression, suicidal ideation, and suicide in smokers taking varenicline
have been reported,6 causing concerns about the drug and leading the Food and Drug
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Administration to issue a public health advisory recommending that physicians inform
patients taking varenicline to watch for these symptoms.1” This study provided an
opportunity to assess the frequency of these symptoms in the context of a double-blind,
placebo-controlled trial in smokers with CVD.

Study Design

A multicenter, randomized, double-blind, placebo-controlled trial of varenicline for smoking
cessation in patients with stable CVD was conducted at 39 sites in 15 countries between
February 2006 and August 2008. Participants were randomly assigned to take varenicline or
placebo for 12 weeks and were followed up to week 52 in a blinded posttreatment phase.
The Institutional Review Board at each site approved the study, and participants provided
written informed consent.

Study Population

Participants were adults (35 to 75 years of age) who had smoked an average of =10
cigarettes daily in the year before enroliment, wanted to stop smoking but had not tried to
quit in the past 3 months, and had stable, documented CVD (other than hypertension) that
had been diagnosed for > 2 months. Eligible CVD diagnoses included a history of Ml,
coronary revascularization, angina pectoris (confirmed by procedure report), peripheral
arterial vascular disease (confirmed by physical examination or procedure report), or
cerebrovascular disease (stroke or transient ischemic attack confirmed by neurological
evaluation or procedure report). Participants were excluded if, in the past 2 months, they had
undergone a cardiovascular procedure (eg, percutaneous transluminal coronary angioplasty)
or had cardiovascular instability (including MI or unstable angina). Other cardiovascular
exclusions were uncontrolled hypertension, significant neurological sequela of
cerebrovascular disease, peripheral vascular disease with prior amputation, or severe
congestive heart failure (New York Heart Association class 111 or 1V).18 Other exclusion
criteria included moderate or severe chronic obstructive pulmonary disease; uncontrolled
gastrointestinal, hepatic, or endocrine disease (eg, hemoglobin A;; >9); severe renal
impairment; cancer; diagnosis of depression; treatment with antidepressants in the past year;
history of psychosis, panic disorder, or bipolar disorder; drug or alcohol abuse or
dependence in the past year; or smoking cessation medication use (nicotine replacement
therapy, bupropion, clonidine, or nortriptyline) in the past month.

Interventions

Eligible participants were randomly assigned, stratified by study site, to varenicline (0.5 mg
once daily for 3 days, 0.5 mg twice daily for 4 days, and then 1.0 mg twice daily for a total
of 12 weeks) or to an identical placebo regimen. The study sponsor conducted the
randomization centrally using a computer-generated list that prespecified the order of
treatment allocation. Study sites obtained treatment group assignments with a Web-based or
telephone system.
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Participants started study drug the day after randomization. The target quit date was 8 days
later. During the 12 weeks of treatment, participants had weekly clinic visits that included
10 minutes of smoking counseling following clinical practice guidelines!® and 1 telephone
call made 3 days after the quit date. After the drug treatment ended, participants made 7
clinic visits (weeks 13, 16, 24, 32, 40, 48, and 52) and received 5 telephone calls (weeks 14,
20, 28, 36, and 44) that provided additional brief smoking counseling.

Assessments

Participants were screened at 2 visits. Data collected included medical and smoking history,
Fagerstrom Test for Nicotine Dependence,2C physical examination, vital signs (blood
pressure, heart rate, temperature, height, and weight), blood chemistries and hematology,
ECG, urinalysis, and urine drug screen. Assessments at each visit included vital signs,
smoking status (any cigarette smoking in the past 7 days and since the last clinic visit),
exhaled CO level, medication compliance, use of other smoking cessation medications or
other tobacco products, and occurrence of AEs. The same measures (excluding exhaled CO
and vital signs) were assessed at each telephone call during follow-up. At weeks 12 and 52,
the physical examination, ECG, and blood tests were repeated. AEs were collected through
30 days after drug treatment ended; serious AEs (SAESs) were collected for the full 52
weeks.

Outcome Measures

The primary study end point was the 4-week continuous abstinence rate (CAR) during the
last 4 weeks of study drug treatment (weeks 9 to 12). Continuous abstinence was defined as
self-reported abstinence from any tobacco- or nicotine-containing product since the last
visit, but a subject with CO > 10 ppm was classified as a smoker regardless of self-reported
abstinence. The key secondary end point was the CAR from week 9 through 52. Other
secondary end points were CAR for weeks 9 to 24 and 7-day point prevalence of tobacco
abstinence at weeks 12 (end of drug treatment), 24, and 52. Point prevalence abstinence was
defined as self-reported abstinence from any tobacco- or nicotine-containing product in the
past 7 days that was not contradicted by expired air CO > 10 ppm.

Any AE that resulted in death, was life-threatening, required inpatient hospitalization or
prolongation of hospitalization, produced persistent or significant disability or incapacity, or
was a congenital anomaly was considered an SAE. The verbatim terms used by the
investigators to report AEs were recorded, and a computerized program coded them to
preferred terms in the Medical Dictionary for Regulatory Activities (MedDRA version
11.0).21 Preferred terms were grouped into high-level group terms and summarized into
system organ class categories. Reported or observed cardiovascular events or deaths
resulting from any cause were reviewed separately and adjudicated under blinded conditions
by an independent event committee made up of 3 board-certified cardiologists who used a
standard events manual. Events reviewed included nonfatal or fatal MI, hospital admission
for chest pain, hospitalization for angina pectoris, need for coronary revascularization,
resuscitated cardiac arrest, hospitalization for congestive heart failure, fatal or nonfatal
stroke or transient ischemic attack, new diagnosis of or admission for a procedure to treat
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peripheral vascular disease, and death resulting from any cause. Cardiovascular events and
all-cause deaths were summarized by treatment group.

Statistical Analysis

Results

Efficacy

The sample of 700 randomized subjects was estimated to provide >84% power to detect a
group difference in the key secondary end point and 99% power to detect a group difference
in the primary end point if the true 4-week CARs for placebo and varenicline conditions
were 18% and 40%, respectively, and the week 9 to 52 CARs were 10% and 18%,
respectively. Efficacy outcomes were assessed with an intention-to-treat analysis that
included all randomized participants. Individuals who discontinued study participation or
were lost to follow-up were counted as smokers from the time of study discontinuation.
Participants whose self-reported nonsmoking was contradicted by an expired air CO > 10
ppm at any visit were counted as smokers. For calculating CARs, a participant who missed a
visit but had a CO-validated report of continuous abstinence at the next visit at which
smoking status was available was considered a nonsmoker. However, to be considered
abstinent at week 52, a participant had to attend the visit and have CO-confirmed tobacco
abstinence. No imputation for missing self-report data was made for calculating 7-day point
prevalence.

Primary and secondary end points were analyzed with a logistic regression model that
included treatment group and study site as independent variables. Small sites were pooled to
achieve model convergence. Hypothesis testing was performed with the likelihood ratio 32
statistic. The type | family-wise error rate of 0.05 for the primary and key secondary end
points was preserved with the use of a stepdown procedure. Posthoc subgroup analysis of
CARs at weeks 9 to 12 was done by race (white, nonwhite), gender, age (<55 and >55
years), cigarettes per day (<20 and >20), Fagerstrom score (0 to 5 and >5), and diagnosis
(cardiac and noncardiac disease). To do this, the logistic regression model described above
was repeated for each individual subgroup.

Safety outcomes were assessed among participants who took at least 1 dose of study drug.
Rates of AEs and SAEs, treatment discontinuation as a result of AEs, deaths, adjudicated
cardiovascular events, and changes in blood pressure, heart rate, and body weight were
summarized by treatment group.

Figure 1 displays the flow of participants through the study. Of 858 smokers who were
screened, 714 (83.2%) were eligible for the study, were enrolled, and were randomly
assigned to the varenicline (n=355) or placebo (n=359) groups. Overall, 591 (82.8%) of the
randomized participants completed the study, including 302 (85.1%) assigned to varenicline
and 289 (80.5%) assigned to placebo. Baseline characteristics of the randomized participants
were comparable between treatment groups (Table 1).

Figure 2 displays the smoking cessation outcomes among all randomized participants after
adjustment for study site. The primary outcome measure, CO-validated CAR during the last
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4 weeks of drug treatment (weeks 9 to 12), was higher in the varenicline group than in the
placebo group (47.0% versus 13.9%; odds ratio [OR], 6.11; 95% confidence interval [CI],
4.18 to 8.93; P<0.0001). The analysis unadjusted for study site produced similar results
(OR, 5.39; 95% ClI, 3.74 to 7.76), indicating that sites had no significant impact on efficacy.
Analyses adjusting for country or region yielded similar results (data not shown). The
superiority of varenicline over placebo in verified CARs persisted to the end of the study
(Figure 2). The CARs for weeks 9 to 52, the key secondary end point, were 19.2% for
varenicline and 7.2% for placebo (OR, 3.14; 95% ClI, 1.93 to 5.11; P<0.0001). There was no
statistically significant treatment-by-site interaction in these analyses.

CO-verified 7-day point-prevalence tobacco abstinence rates were higher in the varenicline
group than in the placebo group at all study visits during and after drug treatment (Figure 3).
The 7-day point prevalence rates rose throughout the 12-week treatment for participants
assigned to varenicline. This did not occur in the placebo group. At the end of drug
treatment, validated 7-day point prevalence tobacco abstinence was achieved by 54.1% of
participants in the varenicline group and 18.1% in the placebo group (OR, 6.05; 95% ClI,
4.23 to 8.65; P<0.0001; Figure 3). The difference between groups narrowed after drug
treatment ended, but verified 7-day point prevalence abstinence remained higher for the
varenicline group throughout the follow-up. Sevenday abstinence rates for varenicline and
placebo were 34.9% and 15.9% (OR, 2.98; 95% CI, 2.07 to 4.29; P<.0001) at week 24 and
27.9% and 15.9% (OR, 2.10; 95% ClI, 1.45 to 3.05; P=0.0001) at the end of the study (week
52).

The superiority of varenicline over placebo in continuous abstinence was statistically
significant in posthoc analyses of subgroups defined by age, Fagerstrém score, daily
cigarette consumption, and presence of coronary heart disease. Significant effects of
varenicline were seen in subgroups of male and white participants. Female and nonwhite
participant samples were too small to permit significance testing, but abstinence rates were
consistent with those of the overall analysis.

Safety analyses included the 703 of 714 participants who took =1 dose of study drug. Table
2 summarizes all treatment-emergent AEs observed during or within 30 days after the end of
drug treatment and all SAEs for 52 weeks. Varenicline was well tolerated; 9.6% of
participants discontinued varenicline as a result of an AE. Nausea, the most commonly
reported symptom in the varenicline group, occurred in 29.5% of patients. More participants
in the varenicline group than in the placebo group reported nausea, vomiting, insomnia, and
abnormal dreams.

SAEs occurred in 23 participants (6.5%) in the varenicline group and 21 (6.0%) in the
placebo group (difference, 0.5%; 95% CI, —3.1 to 4.1). Depression, suicidality, and
abnormal behavior were not reported as SAEs, although 1 SAE that occurred 10 months
after the end of study drug was an overdose of benzodiazepines in an intoxicated participant.

Two participants in the varenicline group (0.6%) and 5 participants in the placebo group
(1.4%) died (difference, —0.8%; 95% CI, —2.3 to 0.6; Table 2). In the varenicline group, 1
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death was cardiovascular (acute Ml in a 63-year-old man after treatment ended) and 1 was
not (pancreatic cancer in a 75-year-old man). In the placebo group, 2 deaths were
cardiovascular (acute Ml in a 73-year-old man and a 51-yearold man, both after treatment
stopped) and 3 were not (diabetic coma in a 63-year-old man during drug treatment,
esophageal cancer in a 61-year-old man, and bladder cancer in a 59-year-old man, both after
treatment).

Table 2 also displays AEs that were classified as psychiatric disorders.21 Other than sleep
disorders, reported by 22.1% of patients in the varenicline group and 9.7% of patients in the
placebo group, psychiatric AEs were uncommon (<5%) and did not differ significantly
between groups. Any depressed mood disorder or symptom was reported by 3.1% of
participants in the varenicline group (versus 2.3% for placebo). Anxiety disorders or
symptoms were reported by 3.4% (varenicline) and 4.6% (placebo). Other mood disorders
were reported by 2.5% (varenicline) and 0.9% (placebo). No participant in the varenicline
group reported suicidal ideation or attempt, a change in behavior, or a cognitive or attention
disorder.

Table 3 displays all adjudicated cardiovascular events and all deaths during the trial. The
proportion of participants with an adjudicated cardiovascular event was 7.1% in the
varenicline group and 5.7% in the placebo group (difference, 1.4; 95% ClI, —2.3 t0 5.0). The
cardiovascular death rate was 0.3% for varenicline and 0.6% for placebo (difference, —0.3;
95% CI, -1.3 t0 0.7). Groups did not differ in blood pressure or resting heart rate change
from baseline to the end of drug treatment (Table 4).

Discussion

In this randomized, double-blind, placebo-controlled trial, varenicline was efficacious for
smoking cessation among patients with stable CVD. Varenicline more than tripled the
tobacco CAR after 12 weeks of treatment compared with placebo. At that point, more than
half of the smokers in the varenicline group (54.1%) were tobacco abstinent compared with
18.1% in the placebo group. Although many participants resumed smoking after treatment
ended, the superiority of varenicline over placebo was maintained for 1 year. Varenicline
was well tolerated and was not associated with increases in cardiovascular events, deaths,
blood pressure, or heart rate. Rates of psychiatric AEs, about which concern has been raised
in postmarketing surveillance,”16:17 were low and similar in the varenicline and placebo
groups.

The trial results are comparable to those of 2 previous phase Il varenicline trials that had
very similar protocols but enrolled generally healthy smokers.?10 In the present trial, the OR
for continuous tobacco abstinence at the end of treatment (OR, 6.11; 95% CI, 4.18 to 8.93)
was higher than in the earlier trials (OR, 3.85; 95% CI, 2.70 to 5.50), but the confidence
limits of these ORs overlapped. The efficacy of varenicline in this trial is also comparable to
the pooled results of all other randomized, controlled trials enrolling generally healthy
smokers. In a meta-analysis of 4 trials that used 6-month follow-up data, the pooled OR for
varenicline compared with placebo was 3.1 (95% ClI, 2.5 to 3.8) for point prevalence
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abstinence.® Another meta-analysis of 7 randomized trials reported a pooled risk ratio for
continuous abstinence at 6 months of 2.33 (95% ClI, 1.95 to 2.80).8

Most clinical trials of smoking cessation pharmacotherapy were conducted in generally
healthy smokers; less is known about the efficacy and safety of these medications in
outpatients with CVD. The efficacy of varenicline in the present study contrasts with the
mixed results of previous trials of transdermal nicotine in CVD patients. In 2 randomized,
placebo-controlled trials, transdermal nicotine was safe and effective in smokers with CVD
at the end of treatment, but efficacy disappeared after treatment stopped in the only trial that
followed up patients for 24 weeks.3:22 Bupropion was safe and efficacious at a 1-year
follow-up in a randomized, controlled study of smokers with stable CVD.23 Although
smoking cessation counseling was provided to all participants in these trials, the long-term
cessation rate for placebo groups was low (9% to 11%). It was also low in the placebo group
in our trial (7%). The limited long-term success of counseling in smokers with CVD
illustrates the importance of offering effective pharmacotherapy for these smokers, who
have a substantial but potentially preventable risk of cardiovascular mortality.2

The time course of response to varenicline in this study was similar to the distinctive pattern
observed in previous trials.?10 The point prevalence tobacco abstinence rate rose during
varenicline treatment, declining only after treatment stopped. This pattern is consistent with
the hypothesized mechanism of action of varenicline as a partial agonist that reduces the
rewarding effects associated with smoking.” Because smoking is less rewarding when
varenicline is being taken, the urge to smoke decreases over time, making it easier to quit.
The pattern of varenicline response suggests that a longer course of varenicline might
produce higher success rates or at least delay and blunt the relapse to smoking after
treatment ends. A 6-month treatment period increased cessation rates in healthy smokers
who had quit at 3 months in a previous trial?4 and might have the same result in CVD
patients.

The safety of varenicline in smokers with CVD has not previously been explored. This study
provides reassurance to physicians that varenicline appears to be safe to use in smokers with
stable CVD. We detected neither hemodynamic effects nor increases in cardiac end points or
mortality. The incidence of psychiatric AEs was low and similar in the varenicline and
placebo groups. However, the study protocol excluded smokers with diagnosed depression
or who took antidepressant medication. Therefore, the study cannot address the safety or
efficacy of varenicline in smokers with comorbid depression, which occurs at a higher rate
in smokers with CVD than in the general population of smokers.1?

Our study has other limitations. First, the statistical power to detect small changes in
cardiovascular outcomes is limited by the sample size, trial duration, and relatively low rates
of these events. The confidence limits indicate that a difference between varenicline and
placebo of > 0.7% in cardiovascular deaths and > 5.0% in cardiovascular events is unlikely.
Furthermore, the sample size was comparable to?2:23 or larger than?® previous studies that
assessed the safety of nicotine replacement therapy or bupropion in smokers with CVD.
Second, the results cannot be generalized to smokers with recent or acute CVD events.
However, the lack of effect of varenicline on blood pressure and heart rate suggests that its
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use might safely be considered in this population. Third, interpretation of the psychiatric
symptom data would have been strengthened by systematic assessment of these symptoms
during the trial. Nonetheless, spontaneously reported mood-related AEs occurred at a low
rate that was similar in the varenicline and placebo groups. The sample size cannot rule out a
small effect, but this trial excludes, with 95% confidence, a 23.2% absolute difference in the
incidence of depressed mood disorders between the varenicline and placebo groups.

Conclusions

Varenicline is an effective smoking cessation therapy for patients with CVD, although many
smokers in both groups relapsed after drug treatment ended, as typically occurs in smoking
cessation trials. In this trial, varenicline treatment did not increase the risk of cardiovascular
events, SAEs, or psychiatric side effects. However, trial size and duration preclude a
definitive conclusion about the safety of varenicline. The rapid reduction in the risk of
recurrence, disease progression, and cardiovascular complications argues for the priority of
smoking cessation in the management of any smoking patient with CVD.26 The availability
of effective pharmacotherapies for smoking cessation enhances the cardiovascular
clinician’s ability to intercede successfully with this fundamental risk factor.
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Refer to Web version on PubMed Central for supplementary material.
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CLINICAL PERSPECTIVE

Smoking cessation is a key component of secondary cardiovascular disease (CVD)
prevention because smokers who quit after the diagnosis of CVD have a rapid reduction
in their risk of recurrence, disease progression, and cardiovascular mortality. Despite
these facts, treating tobacco dependence often has a low priority in cardiology practice.
The availability of more effective treatments for smoking cessation provides an
opportunity to engage cardiovascular clinicians in treating tobacco use. Varenicline, a
partial a4p2 nicotinic acetylcholine receptor agonist, is effective for smoking cessation in
healthy smokers, but its efficacy and safety in smokers with CVD were untested. In this
randomized, double-blind, placebo-controlled trial of 714 smokers with stable CVD,
varenicline more than tripled the rate of continuous tobacco abstinence compared with
placebo at the end of 12 weeks of treatment (47.0% versus 13.9%; odds ratio, 6.11; 95%
confidence interval, 4.18 to 8.93). The benefit of varenicline persisted even though many
patients resumed smoking after treatment stopped. The rate of continuous tobacco
abstinence to 1 year was 19.2% in the varenicline group versus 7.2% in the control
subjects (odds ratio, 3.14; 95% confidence interval, 1.93 to 5.11). Varenicline was well
tolerated in smokers with CVD. It was not associated with increases in blood pressure,
heart rate, new cardiovascular events, or cardiovascular or all-cause mortality, although
the extent of drug exposure for safety assessment was limited. The rates of psychiatric
adverse events, about which concern has been raised in postmarketing surveillance of
varenicline, were low and comparable between the varenicline and placebo groups. These
data provide a strong evidence base to support the use of varenicline for outpatient
smokers with stable CVD.

Circulation. Author manuscript; available in PMC 2014 July 15.




1duosnue Joyny vd-HIN 1duosnue N JoyINy Vd-HIN

1duosnue Joyiny vd-HIN

Rigotti et al.

Page 13

858 Individuals

144 Excluded

——

714 Randomized

(1:1 ratio)

6 Other reason

118 Did not meet inclusion criteria
20 Refused to participate

353 Received study drug

355 Assigned to varenicline group

60 Discontinued treatment (16.9%)
Adverse events

359 Assigned to placebo group
350 Received study drug

64 Discontinued treatment (17.8%)
Adverse events

n=15 (4.3%)

302 Completed study (85.1%)

l

355 Included in efficacy analysis
353 Included in safety analysis

Figure 1.

289 Completed study (80.5%)

n=3 )
Died n=0 (0%) Died n=2 (0.6%)
Lack of efficacy n=1 (0.3%) Lack of efficacy n=3 (0.8%)
Refusal to participate further n=13 (3.7%) Refusal to participate further n=34 (9.5%)
Lost to follow-up n=6 (1.7%) Lost to follow-up n=3 (0.8%)
Other n=6 (1.7%) Other n=7 (1.9%)
2 Randomized not treated (0.6%) 9 Randomized not treated (2.5%)
293 Completed treatment (82.5%) 286 Completed treatment (79.7%)
| |
53 Discontinued study (14.9%) 70 Discontinued study (19.7%)
Adverse events n=8 (2.3%) Adverse events n=5 (1.4%)
Lack of efficacy n=0 (0%) Lack of efficacy n=2 (0.6%)
Refusal to participate further n=24 (6.8%) Refusal to participate further n=37 (10.3%)
Died n=2 (0.6%) Died n=5 (1.4%)
Lost to follow-up n=14 (3.9%) Lost to follow-up n=11 (3.1%)
Other n=5 (1.4%) Other n=10 (2.8%)

359 Included in efficacy analysis
350 Included in safety analysis

Participant disposition. Flow of participants through the study.
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Figure 2.

Tobacco CARs. Proportion of participants who reported abstinence from tobacco smoking,
confirmed by exhaled CO <10 ppm, at all visits during the time period. *Primary study end

point (weeks 9 to 12 are the last 4 weeks of study drug treatment).
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Figure 3.
Seven-day point prevalence tobacco abstinence rates. CO-validated abstinence from any

tobacco product in the past 7 days. For varenicline (closed circles) vs placebo (open
squares): *week 12: OR, 6.05; 95% CI, 4.23 to 8.65; P<0.0001; tweek 24: OR, 2.98; 95%
Cl, 2.07 to 4.29; P<0.0001; tweek 52: OR, 2.10; 95% ClI, 1.45 to 3.05; P<0.0001.
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Table 1
Baseline Characteristics of Study Participants
Varenicline Placebo
(n=355) (n=359)
Demographic characteristics
Age, mean (SD), y 57.0 (8.6) 55.9 (8.3)
Gender (male), n (%) 267 (75.2) 295 (82.2)
Race, n (%)
White 285(80.3) 290 (80.8)
Black 3(0.8) 2(0.6)
Asian 30 (8.5) 31(8.6)
Other 37 (10.4) 36 (10.0)
Body mass index, mean (SD), kg/mz* 215 (44) 279 (4.5)
Smoking history
Time smoking cigarettes, mean (range), y 40 (5-63) 39 (12-60)
Cigarettes/d (past month), mean (range) 22.1(10-60) 22.9 (10-80)
Noncigarette tobacco use in past month, n (%) 13(3.7) 26 (7.2)
Fagerstrd m test for nicotine dependence score, mean (SD)T 56(2.1) 5.7(2.0)
Any previous serious attempts to quit, n (%) 304 (85.6) 310 (86.4)
Medical history, n (%)
Cardiac disease
Angina pectoris 189 (53.2) 172 (47.9)
MI 163 (45.9) 188 (52.4)
Prior coronary revascularization 164 (46.2) 185 (51.5)
Congestive heart failure 16 (4.5) 14 (3.9)
Atrial fibrillation 10 (2.8) 15(4.2)
Cerebrovascular disease
Stroke 16 (4.5) 24 (6.7)
Transient ischemic attack 20 (5.6) 21(5.8)
Vascular disease
Hypertension 195 (54.9) 202 (56.3)
Peripheral arterial disease 82 (23.1) 97 (27.0)
Prior peripheral revascularization 37 (10.4) 42 (11.7)
Aortic aneurysm 0(0.0) 2 (0.6)
Diabetes mellitus 47 (13.2) 60 (16.7)

*
n=352 (varenicline); n=348 (placebo).
+
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Table 2
Treatment-Emergent AES™
Varenicline  Placebo Difference
(n=353), (n=350), Between 95% CI for
n (%) n (%) Groups, %  Difference
Total AEsT 949 656
Participants with =1 AE 288 (81.6) 227 (64.9) 16.7 10.3-23.2
Participants who stopped drug because of AE 34 (9.6) 15 (4.3) 53 1.6-9.1
Participants with =1 serious AE 23 (6.5) 21 (6.0) 0.5 -3.14.1
Deaths (all causes) 2(0.6) 5(1.4) -0.8 -2.3-0.6
Most common AEs*
Nausea 104 (29.5) 30 (8.6) 20.9 15.3-26.5
Headache 45(127) 39 (11.1) 16 -3.2-6.4
Insomnia 42 (11.9) 23 (6.6) 53 1.1-9.6
Vomiting 29 (8.2) 4(1.1) 7.1 4.0-10.1
Abnormal dreams 28 (7.9) 6 (1.7) 6.2 3.1-9.4
Fatigue 25 (7.1) 14 (4.0) 31 -0.3-65
Nasopharyngitis 23 (6.5) 30 (8.6) -2.1 -6.0-1.8
Constipation 23 (6.5) 7 (2.0) 4.5 1.6-7.5
Diarrhea 22 (6.2) 18 (5.1) 11 -23-45
Dizziness 22(6.2) 16 (4.6) 1.7 -1.7-5.0
Dyspepsia 19 (5.4) 12 (3.4) 2.0 -1.1-5.0
Psychiatric AEs8
Sleep disorders or disturbances (abnormal dreams, insomnia, nightmare, sleep 78 (22.1) 34 (9.7) 12.4 7.1-17.7
disorder)
Anxiety disorders or symptoms (anxiety, generalized anxiety disorder, neurosis, 12 (3.4) 16 (4.6) -1.2 -4.1-1.7
phobia, stress)
Depressed mood disorders or disturbances (depression, depressed mood, 11 (3.1) 8(2.3) 0.8 -1.6-3.2
depressive symptom, dysthymia)
Bipolar disorder 1(0.3) 0(0) 0.3 -0.4-1.0
Other mood disorders or disturbances (apathy, listlessness, dysphoria, mood 9(2.5) 3(0.9) 1.7 -0.2-3.6
alteration, mood swings, emotional disorder)
Suicidal and self-injurious behaviors 0 (0) 0(0)
Change in physical activity (restlessness) 3(0.8) 3(0.9) -0.01 -14-14
Sexual dysfunction (decreased libido) 2(0.6) 1(0.3) 0.3 -0.7-1.2
Delirium (confusion) 1(0.3) 0(0) 0.3 -0.4-1.0
Disturbances in behavior (aggression) 0 (0) 1(0.3) -0.3 -1.0-04
Cognitive and attention disorders 0 0
Dissociative disorders 0 0
Disturbances in thinking and perception 0 0

*
AEs that began or increased in severity during treatment or up to 30 days after the last administration of the investigational product. SAEs that
occurred at any time are reported. Except for the number of AEs, participants are counted only once per treatment in each row.

TMultiple AEs of the same type in an individual participant were counted only once.

iOccurring in 25% of participants in either group.
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§Includes all AEs reported in the MedDRA System Organ Class of Psychiatric Disorders. Each row represents a higher-level group term, which is
a combination of individual symptom terms. Symptoms actually reported are in parentheses.
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Table 3

Adjudicated Cardiovascular Events and All Deaths”

Page 19

Varenicline Placebo  Difference 95% CI
(n=353), (n=350), Between for
n®)" n@)f Groups % Difference
Any adjudicated cardiovascular event? 25(1.1)  20(5.7) 14 -23-50
Coronary artery disease
Nonfatal MI 7(20)  3(0.9) 11 -06-29
Need for coronary revascularization 8(2.3) 3(0.9) 1.4 -0.4-3.2
Hospitalization for angina pectoris 8(2.3) 8(2.3) -0.02 -2.2-2.2
Hospitalization for congestive heart failure 0(0.0) 2(0.6) -0.6 -1.5-0.3
Cerebrovascular disease
Nonfatal stroke 2 (0.6) 1(0.3) 0.3 -0.7-1.2
Transient ischemic attack 1(0.3) 1(0.3) -0.0 -0.8-0.8
Peripheral vascular disease
New diagnosis or admission for a procedure to treat peripheral vascular disease 5(1.4) 3(0.9) 0.6 -1.0-2.1
Death
All causes 2 (0.6) 5(1.4) -0.8 -2.3-0.6
Cardiovascular death 1(0.3) 2(0.6) -0.3 -1.3-0.7
Noncardiovascular death 1(0.3) 3(0.9) -0.6 -1.7-0.5

*
Number (percent) of participants as per the decision of the cardiovascular event adjudication committee. Among cardiovascular events reported
by study investigators, 9 varenicline and 2 placebo events were adjudicated as not meeting the criteria for the reported cardiovascular event.

TParticipants with multiple cardiovascular events of the same type are counted only once per row.

IExcludes 4 deaths (1 in the varenicline group and 3 in the placebo group) that were adjudicated as noncardiovascular deaths.
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