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Objective: We assessed the safety of long-term 
varenicline administration for smoking cessation.

Methods: In this randomized, double-blind, 
multicenter trial, eligible adult smokers (18–75 
years) who smoked an average of ≥10 cigarettes/
day were randomized to either varenicline 1 mg 
twice daily (BID) or placebo for 52 weeks. Subjects 
made weekly clinic visits until week 8, and then 
every 4 weeks until week 52, with a follow-up 
visit at week 53. The target quit date was the 
morning of the week 1 clinic visit. Brief counseling 
was provided at each visit, and vital signs, 
adverse events (AEs), and smoking status were 
documented. Other laboratory measures were 
collected at specified visits.

Results: A total of 251 subjects were 
randomized to varenicline and 126 to placebo. 
Approximately half of the subjects in each arm 
completed the study (53.8% varenicline; 46.8% 

placebo). Treatment-emergent AEs were observed 
in 96.4% of varenicline- and 82.5% of placebo-
treated subjects during the study. Common 
varenicline-associated AEs were nausea (40.2%), 
abnormal dreams (22.7%), and insomnia (19.1%). 
Most AEs were considered mild or moderate 
in intensity. AEs leading to discontinuation of 
varenicline treatment included nausea (7.6%), 
insomnia (3.2%), and abnormal dreams (2.4%). 
A single varenicline-related serious AE, bilateral 
subcapsular cataracts, was observed. At week 52, 
7-day point prevalence abstinence rates were 
36.7% (varenicline) and 7.9% (placebo).

Conclusions: Varenicline 1 mg BID can be safely 
administered for up to 1 year. Varenicline was 
also a more effective smoking cessation aid than 
placebo throughout the study, supporting both 
its short- (12-week) and long-term (52-week) 
efficacy.

A B S T R A C T

Introduction

Cigarette smoking adversely affects most organs in 
the body, is responsible for causing many diseases, 
and reduces the overall health of smokers1. Smoking 
cessation is associated with immediate and long-
term health benefits with an improvement in general 
health and a reduction in the risk for smoking-related 
diseases2,3.

Varenicline was recently approved to aid patients in 
attempts to quit smoking. Varenicline represents the 
first new prescription smoking cessation therapy since 
the approval of bupropion sustained release nearly a 
decade ago. Varenicline acts as a partial agonist at α4β2 
nicotinic acetylcholine receptors in the brain. As an 
agonist, it has the potential to relieve or reduce craving 
and nicotine withdrawal symptoms in subjects who are 
quitting; and as an antagonist it has the potential to 

*	 The results have been presented in part as a poster presentation at the 12th Annual Meeting of the Society for Research on 
Nicotine and Tobacco, February 15–18, 2006, Orlando, Florida, USA – ClinicalTrials.gov number: NCT00143299
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reduce the rewarding and reinforcing effects of nicotine 
in individuals who lapse4.

The recommended treatment regimen for supporting 
smoking cessation with varenicline is 1 mg twice daily 
for 12 weeks. An additional 12 weeks of treatment 
with varenicline was beneficial for smokers who had 
quit smoking by the end of an initial 12 weeks of 
treatment, with long-term abstinence rates significantly 
better than in those who did not receive the additional 
treatment5.

For some smokers, a longer period of support with 
pharmacotherapy may be necessary. The purpose of 
this study was to obtain safety information on cigarette 
smokers treated with varenicline for 52 weeks.

Subjects and methods
Study design

In this double-blind, multicenter clinical trial, subjects 
were randomized in a ratio of 2 : 1 to varenicline 1 mg 
twice daily (BID) or placebo to achieve approximately 
250 subjects in the varenicline arm and 125 subjects 
in the placebo arm. Potential subjects, recruited via 
advertising in the local community, were first seen at a 
screening visit to determine study eligibility and obtain 
informed consent. Qualified subjects returned for a 
baseline visit ≥ 3 days and ≤ 3 weeks after screening. 
All subjects who continued to meet the entry criteria 
at the baseline visit were given an educational booklet 
on smoking cessation (Clearing the Air: How to Quit 
Smoking … and Quit for Keeps, National Cancer 
Institute Publication 95‑1647) and randomized to 
varenicline or placebo.

Treatment began on the evening of the baseline visit, 
with the target varenicline dose of 1 mg BID achieved 
through titration over the first week, as follows: 0.5 mg 

once daily (QD) in the evening on days 1 to 3; 0.5 mg 
BID on days 4 to 7; and 1 mg BID starting on day 8. 
Subjects were encouraged to attempt to stop smoking 
on the target quit date (TQD) and remain abstinent 
from smoking and other nicotine use thereafter. The 
TQD was planned to coincide with the morning of the 
week 1 visit (7 to 10 days after the baseline visit; Figure 
1), with the last cigarette before midnight the night 
before. Subjects attended clinic visits weekly on weeks 
1 to 8, then every 4 weeks until week 52. A follow-
up visit was scheduled at week 53 – 1 week after 
completion of treatment. Subjects who discontinued 
the study before week 52 had an early termination 
visit. Brief counseling (up to 10 minutes) was provided 
to all subjects at randomization and at each subsequent 
visit in accordance with the Agency for Healthcare 
Research and Quality (AHRQ) guidelines6.

The study was conducted between October 2003 
and March 2005 at eight centers in the United States 
and one center in Australia. Approval for the study 
was obtained from the Independent Review Boards 
and/or Independent Ethics Committees of each study 
center before any subjects were enrolled. The study 
conformed to the ethical principles originating from 
the Declaration of Helsinki and in compliance with 
the International Conference on Harmonization Good 
Clinical Practices Guidelines.

Study participants

Qualified subjects were male or female cigarette 
smokers, aged 18–75 years, who had smoked an 
average of ≥ 10 cigarettes per day during the past year, 
including the month before screening, with no period 
of abstinence > 3 months. Women of childbearing 
potential were eligible if they were not nursing or 
pregnant, as determined by a negative serum pregnancy 

Figure 1.  Study design
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test (β‑hCG) at screening and baseline, and were 
instructed and agreed to avoid pregnancy throughout 
the study by using adequate contraception. Additional 
inclusion criteria included access to an outpatient clinic 
setting for assessments; reasonable health status, as 
determined by a detailed medical history, full physical 
examination, 12-lead electrocardiogram (ECG), 
clinical laboratory tests; and body mass index (BMI) 
not < 15 and not > 38.

Individuals were excluded from study participation 
if they had clinically significant medical conditions, 
including a past or present history of cancer (other 
than treated basal or squamous cell skin carcinoma), a 
history of clinically significant cardiovascular diseases 
during the 6 months before screening or baseline, 
elevated liver enzymes, and a history of hypertension. 
Individuals with mild-to-moderate chronic obstructive 
pulmonary disease were eligible for inclusion. The use 
of tobacco products, other than cigarettes, within the 
past month or failure to agree to abstain from use of 
these products during study participation were also 
grounds for exclusion. Use of the following medications 
was prohibited during the study: antidepressants, 
antipsychotic agents, naltrexone, and nicotine 
replacement therapy (NRT).

Study assessments

The primary evaluations of this study were for safety 
assessments, which were performed at each visit. Only 
one efficacy assessment, the 7-day point prevalence 
of abstinence, was conducted in this study and it 
was performed at every visit. Other assessments 
included collection of plasma samples at weeks 
2, 12, 24, 36, and 52 for determination of study 
medication concentrations and for pharmacokinetic 
and pharmacodynamic analyses (results not reported) 
and an optional genotyping blood sample collected at 
baseline (results not reported). As well as conducting 
the safety assessments and other evaluations during 
study visits, time was allowed for up to 10 minutes of 
counseling.

Safety assessments

At each visit after screening, observed or reported 
adverse events (AEs), concomitant medications, and 
vital signs (i.e., blood pressure and pulse rate) were docu
mented. Additional safety evaluations were conducted 
at specified clinic visits during the treatment phase. At 
weeks 2, 12, 24, 36, and 52 (or upon early termination), 
a urine sample was collected and blood was drawn 
for the following tests: complete blood count with 
differential and platelet count and; blood chemistry, 
including albumin, alkaline phosphatase, bicarbonate, 

blood urea nitrogen, calcium, chloride, cholesterol, 
creatinine, glucose, inorganic phosphorus, lactic 
dehydrogenase, potassium, aspartate aminotransferase 
(AST), alanine aminotransferase (ALT), sodium, total 
bilirubin, total protein, and triglycerides. A complete 
physical examination including 12-lead ECG was 
conducted at screening or baseline and at weeks 24 and 
52 (or upon early termination). An additional 12-lead 
ECG was obtained at week 2.

Efficacy measures

The 7-day point prevalence of abstinence was measured. 
At each clinic visit, patients completed a questionnaire 
(the Nicotine Use Inventory) that consisted of oral 
self-reporting (yes/no) of smoking and use of other 
nicotine-containing products (e.g., nicotine patch, 
nicotine gum, nicotine nasal spray, nicotine inhaler, 
nicotine lozenge, pipe, cigars, chew, snuff) in the last 
7 days. End-expiratory exhaled carbon monoxide 
(CO) concentration was also measured at each visit to 
confirm the subject’s report.

As this trial was primarily a safety trial, no further 
efficacy analyses were performed.

Data analysis

All analyses included all randomized subjects who took 
at least one dose of study medication. Demographic 
data, frequency of events, and mean changes from 
baseline for safety and efficacy data were summarized 
using descriptive statistics; no inferential statistics were 
applied to the study outcomes at any end point or 
time point. Laboratory measures were summarized as 
median change from baseline to the last observation; 
vital signs, and ECG parameters were summarized as 
the median change from baseline to the last observation 
and the mean change from baseline to each visit were 
summarized. Baseline values were defined as the last 
observation before the start of study medication.

Treatment-emergent AEs included adverse drug 
reactions, any illness with an onset occurring during 
the study, exacerbation of a previous illness, clinically 
significant changes in physical examination findings, 
and abnormal objective test findings (e.g., ECG, 
clinical laboratory value). No distinction was made 
between treatment-emergent AEs and symptoms that 
may have been caused by nicotine withdrawal. A 
serious AE was defined as one that resulted in death, 
was life-threatening, required in-patient hospitalization 
or prolongation of existing hospitalization, resulted 
in a persistent or significant disability or incapacity, 
or resulted in a congenital anomaly or birth defect at 
any dose. Investigators’ terms for individual AEs were 
mapped to MedDRA Preferred Terms and summarized 
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by System Organ Class. All treatment-emergent AEs 
were summarized, regardless of the investigators’ 
opinion regarding causality.

In the efficacy analysis, subjects who reported 
they had not smoked or used any nicotine-containing 
products and did not have a CO measurement 
> 10 ppm were considered responders for that 7-day 
period. Subjects who either missed a visit or whose 
nicotine use data were missing at a visit were considered 
smokers for that visit, and smokers who discontinued 
the study were considered smokers for subsequent visits 
regardless of their smoking status at their last recorded 
visit. The response rate was summarized as the 7-day 
point prevalence of abstinence at each visit. The 7-
day point prevalence of abstinence for a given time 
point was defined as the proportion of all randomized 
and treated subjects abstaining from smoking during 
the preceding 7 days, as indicated by the subjects’ 
responses to the interview questions and exhaled CO 
not > 10 ppm.

Results
Subject disposition

Subject disposition is summarized in Table 1. A total 
of 377 subjects were randomized in a 2 : 1 ratio – 251 
to varenicline and 126 to placebo. Approximately half 
the subjects in both treatment groups completed the 
study (53.8%, varenicline; 46.8%, placebo). Among 

varenicline-treated subjects, the most frequent reason 
for study withdrawal was AEs (25.9%); among 
placebo-treated subjects the most frequent reasons for 
withdrawal were refusal to continue study participation 
(15.9%) and lost to follow-up (15.1%). Subjects could 
remain in the study even if they discontinued study 
treatment.

Subject demographic and baseline 
characteristics

Table 2 summarizes the demographic and baseline 
characteristics of the study population. The majority of 
the study population were white (88.6%) with males and 
females equally represented. The mean age was 48 years, 
with a range 18–75 years. The smoking history did not 
differ between treatment groups: subjects in both groups 
reported an average 30-year (range 4–57) smoking 
history. Subjects reported smoking an average of 23 
cigarettes per day in the month before study entry. Mean 
scores (5.50/10 for varenicline; 6.05/10 for placebo) 
on the Fagerström Test for Nicotine Dependence7 also 
indicate a similar degree of nicotine dependence in both 
treatment groups. The majority of subjects (92.0%, 
varenicline; 92.9%, placebo) had attempted to quit 
smoking one or more times in the past. Approximately 
half of all subjects (47.0%, varenicline; 52.3%, placebo) 
had tried the nicotine patch; approximately a quarter 
(25.9%, varenicline; 24.6%, placebo) had used nicotine 
gum; and more than one-third (33.1%, varenicline; 

Table 1.  Subject disposition

 Varenicline 
1 mg BID 

Placebo 

Number screened, N 519 

Assigned to treatment, n 251 126 

Treated, n 251 126 

Completed study, n (%) 135 (53.8) 59 (46.8) 

Discontinued study, n (%) 

Adverse events 

Lack of efficacy 

Protocol deviations* 

Pregnancy 

Refusal to continue study 

Lost to follow-up 

Other† 

116 (46.2) 

65 (25.9) 

0 (0.0) 

5 (2.0) 

1 (0.4) 

13 (5.2) 

25 (10.0) 

7 (2.8) 

67 (53.2) 

13 (10.3) 

6 (4.8) 

4 (3.2) 

0 (0.0) 

20 (15.9) 

19 (15.1) 

5 (4.0) 

*Based on investigator decision. Included use of prohibited medications 
(three varenicline, one placebo), poor  compliance with study medication 
(one varenicline, one placebo), poor  compliance with study visits (one 
varenicline, two placebo) 

†In the varenicline group, six subjects  elected to discontinue for personal 
reasons and one subject did not meet entrance criteria post-randomization; 
in the placebo group, four subjects relocated and one subject was withdrawn 
because of poor visit compliance 
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41.2%, placebo) had used bupropion as a smoking 
cessation aid before study entry (Table 2).

Treatment duration

The duration of treatment in the overall study popula
tion is summarized in Table 3. The duration of 
treatment was calculated from the first through the 
last day of treatment, inclusive, without deducting for 
missed doses. A total of 121 subjects took varenicline 
for > 51 weeks; the median duration of varenicline 
exposure was 348 days. Excess exposure to varenicline 
(i.e., 95 subjects with > 52 weeks of varenicline 
treatment) may have occurred because of incremental 
visit delays over the course of the study.

Safety results

Almost all subjects (96.4%, varenicline; 82.5%, 
placebo) experienced treatment-emergent AEs (all 
causality) during the 52-week study. All-causality AEs 
that occurred in ≥ 5% of varenicline-treated subjects and 
that were more frequent in varenicline- than placebo-
treated subjects are summarized in Table 4. Frequently 
occurring AEs among varenicline-treated subjects 
were nausea (40.2%), abnormal dreams (22.7%), 
and insomnia (19.1%). AEs were mostly transient. 
The onset of gastrointestinal (nausea, dyspepsia, 
constipation, flatulence, vomiting) and psychiatric 
(abnormal dreams, insomnia) AEs occurred mostly 
during the first 4 weeks of treatment and new onsets of 

Table 2.  Baseline demographic characteristics and smoking history

 Varenicline 1 mg BID
(n = 251) 

Placebo 
(n = 126) 

Sex at birth, n (%) 

Male 

Female 

 

127 (50.6) 

124 (49.4) 

 

61 (48.4) 

65 (51.6) 

Age (years) 

Mean (SD) 

Range 

 

48.2 (12.3) 

18–75 

 

46.6 (12.1) 

18–74 

Race, n (%) 

White 

Black 

Asian 

Other 

 

218 (86.9) 

18 (7.2) 

1 (0.4) 

14 (5.6) 

 

116 (92.1) 

6 (4.8) 

0 (0.0) 

4 (3.2) 

Number of years subject smoked 

Mean 

Range 

 

30.7 

4–57 

 

29.9 

6–57 

Number of cigarettes smoked daily over past month 

Mean 

Range 

 

23.2 

10–90 

 

23.4 

10–50 

Previous serious quit attempts, n (%) 

None 

≥ 1 

 

20 (8.0) 

231 (92.0) 

 

9 (7.1) 

117 (92.9) 

Methods used to quit smoking during previous attempts (%) 

Nicotine patch 

Nicotine gum 

Bupropion 

 

47.0 

25.9 

33.1 

 

52.3 

24.6 

41.2 

Longest period of abstinence in past year (days) 

Mean 

Range 

 

7.75 

0–90 

 

8.12 

0–90 

Fagerström test for Nicotine Dependence Score* 

n 

Mean (SD) 

 

250 

5.50 (2.07) 

 

126 

6.05 (1.94) 

*Fagerström scores range from 1 to 10, with higher scores indicating greater nicotine dependence 
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these AEs after week 4 were relatively infrequent. The 
incidence of AEs decreased over time. The majority of 
AEs were reported as mild or moderate in intensity.

Study medication was permanently discontinued 
because of AEs in 71 (28.3%) varenicline-treated 
subjects and 13 (10.3%) placebo-treated subjects. 
The three AEs most often leading to permanent 
discontinuation of varenicline treatment were nausea 

(19 subjects, 7.6%), insomnia (eight subjects, 3.2%), 
and abnormal dreams (six subjects, 2.4%); no other AE 
contributed to varenicline treatment discontinuation in 
> 2% of subjects.

Eighteen subjects experienced serious AEs during the 
study (15 varenicline-treated; three placebo-treated). 
Many of the serious AEs were cardiovascular conditions 
known to be comorbid with cigarette smoking and the 

Table 3.  Duration of treatment

Table 4.  Most frequent all-causality treatment-emergent adverse events*

Duration Varenicline 
1 mg BID (n = 251) 

n (%) 

Placebo 
(n = 126) 

n (%) 

> 12 weeks (≥ 85 days) 192 (76.5) 91 (72.2) 

> 24 weeks (≥ 169 days) 154 (61.4) 72 (57.1) 

> 51 weeks (≥ 358 days) 121 (48.2) 54 (42.9) 

> 52 weeks (≥ 365 days) 95 (37.8) 43 (34.1) 

Median duration (days) 348 255 

Range (days) 5–413 8–379 

 

Adverse event Varenicline 
1 mg BID (n = 251)

n (%) 

Placebo 
(n = 126) 

n (%) 

Gastrointestinal disorders 

Nausea 

Dyspepsia 

Constipation 

Flatulence 

Vomiting 

 

101 (40.2) 

33 (13.1) 

31 (12.4) 

31 (12.4) 

17 (6.8) 

 

10 (7.9) 

3 (2.4) 

9 (7.1) 

12 (9.5) 

2 (1.6) 

Infections and infestations 

Upper respiratory tract infection 

Sinusitis 

Influenza 

 

34 (13.5) 

17 (6.8) 

15 (6.0) 

 

12 (9.5) 

8 (6.3) 

3 (2.4) 

Psychiatric disorders 

Abnormal dreams 

Insomnia 

 

57 (22.7) 

48 (19.1) 

 

9 (7.1) 

12 (9.5) 

Nervous system disorders 

Dysgeusia 

Dizziness 

 

27 (10.8) 

19 (7.6) 

 

3 (2.4) 

6 (4.8) 

Musculoskeletal and connective tissue disorders 

Arthralgia 

Back pain 

 

18 (7.2) 

16 (6.4) 

 

7 (5.6) 

6 (4.8) 

All other system organ classes 

Weight increase 

Hypertension 

Increased appetite 

 

17 (6.8) 

15 (6.0) 

13 (5.2) 

 

5 (4.0) 

5 (4.0) 

4 (3.2) 

*Only includes events that occurred at an incidence (all causalities) of ≥ 5% in the varenicline treatment 
group and were more frequent in varenicline-treated than placebo-treated subjects 
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medical histories of many of these subjects documented 
conditions that may have contributed to the events. 
Only one of the serious AEs was considered related 
to varenicline treatment by the study investigators – 
bilateral subcapsular cataracts, diagnosed on treatment 
day 125. This subject discontinued treatment on 
day 169. Two other varenicline-treated subjects 
discontinued treatment because of a serious AE: one 
with coronary artery disease discontinued on day 191 
and one with a myocardial infarction discontinued on 
day 7. One placebo-treated subject with a pulmonary 
embolism discontinued treatment on day 14. No 
deaths were reported during the study.

Laboratory values, vital signs, and ECG 
changes

The median changes from baseline to the last observation 
in hematology and serum chemistry laboratory 
parameter values were small and comparable between 
groups; clinically significant laboratory test abnormalities 
occurred infrequently. Two subjects in the varenicline 
group discontinued treatment for elevations in liver 
enzymes; one with elevated AST and one with elevated 
ALT. Another varenicline-treated subject discontinued 
treatment for decreased potassium levels. Two additional 
varenicline-treated subjects had bilirubin values meeting 
the criteria for clinically significant deviations, but did 
not discontinue treatment. Both had elevated bilirubin 
values at screening.

Median changes in blood pressure and heart rate from 
baseline to last observation, as well as mean changes 
from baseline to each visit, were small and indicated 
no differences between treatment groups. Clinically 
significant changes in vital signs were noted only 
sporadically. Heart rate-associated AEs occurred in six 
varenicline-treated subjects: two with bradycardia and 
four with tachycardia. One episode of tachycardia was 
a serious AE; however, it was not considered treatment-
related by the investigator. In this case, varenicline was 

temporarily discontinued during hospitalization, the 
event resolved, and the subject completed the study 
treatment. No varenicline-treated subject had a QTc 
(Bazett or Fridericia correction) ≥ 480 ms.

Changes in body weight

The median change in body weight from baseline to 
last observation was 2.09 kg for 248 varenicline-treated 
versus 0.67 kg for 124 placebo-treated subjects. To 
better understand the relationship between weight 
gain and long-term smoking status, subjects were 
classified as consistent non-smokers, intermittent 
smokers, or consistent smokers according to whether 
they met abstinence criteria at all, some, or none of the 
7-day point prevalence abstinence assessments from 
week 8 to their last observation in the study. Median 
weight changes in the varenicline group were 3.18 kg 
in the consistent non-smokers (n = 65), 3.53 kg in 
the intermittent smokers (n = 90), and 0.79 kg in the 
consistent smokers (n = 57). The pattern was similar 
in the placebo group with median weight changes of 
1.02 kg in the consistent non-smokers (n = 4), 3.35 kg 
in the intermittent smokers (n = 14), and 0.45 kg in the 
consistent smokers (n = 84).

Efficacy results

The CO-confirmed, 7-day point prevalence abstinence 
rates for each visit are shown in Figure 2. The highest 
point prevalence rates in the varenicline group were 
observed between weeks 5 and 12, ranging from 45.8% 
to 49.0%; the highest rates in the placebo group were 
observed between weeks 5 and 8 and ranged from 
9.5% to 10.3%. Point prevalence rates for varenicline 
remained fairly constant between weeks 24 and 52, 
ranging from 35.5% to 38.6%, and were 36.7% at the 
end of the treatment period; point prevalence rates for 
placebo over the same period ranged from 4.8% to 7.9%, 
and were 7.9% at week 52. For both treatment groups, 

Figure 2.  CO-confirmed 7-day point prevalence of abstinence data for varenicline 1 mg BID (n = 251) and placebo (n = 126)
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the abstinence rates were slightly lower 1 week after 
discontinuation of study medication (week 53): 35.1%, 
varenicline; 7.1%, placebo. This may be accounted for, 
in part, by subjects who did not return for the follow-up 
visit, and were consequently considered to be smokers.

Discussion

Safety analyses from this study indicate that varenicline 
is well-tolerated and can be used safely for long-term 
administration of up to 1 year. The subjects included 
in this study had, on average, smoked for the past 
30 years, and were smoking more than one pack of 
cigarettes per day. The demographics of the population 
represented in this study (similar proportions of males 
and females, predominantly white) are consistent with 
those of the smoking populations of the countries in 
which the study was conducted (USA and Australia)8,9.

Approximately half of the subjects in each group 
completed the study. Although more varenicline- (25.9%) 
than placebo-treated (10.3%) subjects discontinued 
participation due to AEs, the median duration of treatment 
was longer with varenicline. Most subjects reported at 
least one AE during this 1-year study (96.4% varenicline, 
82.5% placebo), predominantly gastrointestinal disorders 
(71.3% varenicline, 38.1% placebo). AEs (all causality) 
with the highest incidences in the varenicline group were 
nausea, abnormal dreams, and insomnia. Other AEs 
reported for ≥ 5% varenicline subjects, with an incidence 
more than twice that of placebo were dyspepsia, 
vomiting, dysgeusia, and influenza. There were no deaths 
during the study. One serious AE, bilateral subcapsular 
cataracts, was attributed to study medication. There were 
no clinically important hematology or serum chemistry 
findings and no notable changes in blood pressure, heart 
rate, or ECG parameters.

Although not an objective of this study, abstinence 
was assessed at each study visit as a secondary end point. 
The 7-day point prevalence of abstinence rate with 
varenicline treatment was never lower than 35.1% after 
week 2, and was as high as 49% at week 8. In compar
ison, the 7-day point prevalence of abstinence rate with 
placebo ranged from 4.8% to 10.3% over the duration of 
the study. Although the highest response rate achieved 
with varenicline was not sustained, there did not appear 
to be any attenuation of effect, as abstinence rates 
remained relatively consistent, between 35% and 38%, 
from week 20 until week 53. The pattern of abstinence 
observed during the first 12 weeks was consistent with 
the point prevalence rates observed in the varenicline 
12-week smoking cessation studies10,11.

Other smoking cessation therapies, various NRTs 
and bupropion, are also available and are generally 
well-tolerated. The most common AE for the nicotine 

transdermal patch are application site reactions, itching, 
and insomnia. The rate of discontinuation from the 
nicotine transdermal patch in clinical trials due to poor 
local skin tolerability has been reported at between 7% 
and 9%12. For nicotine gum, the most common AEs are 
jaw fatigue and gastrointestinal symptoms13, while the 
nicotine inhaler and spray also cause local irritation3. 
NRTs can sustain tolerance and physical dependence 
in some users13. The most common AEs associated with 
use of bupropion SR are insomnia and gastrointestinal 
(dry mouth, nausea, constipation)14,15. Bupropion is also 
associated with a small increase in the risk of seizures15.

Comparative data among the available pharmaco
therapy agents for smoking cessation is limited. The 
7‑day point prevalence abstinence rate with varenicline 
treatment observed in this study was greater than 
the average reported in a meta-analysis of clinical 
trial results using NRTs for smoking cessation16. 
This increment in efficacy may be attributable to 
differences in the mechanism of action of the two 
therapies. NRTs, by means of the agonist effect of 
nicotine at the α4β2 nicotinic acetylcholine receptor, 
provide relief from withdrawal symptoms and tobacco 
cravings3. Conversely, varenicline was designed as a 
partial agonist (with agonist and antagonist effects) and 
may also reduce the rewarding effects of smoking in 
subjects who lapse during treatment4,17.

There are several limitations to this analysis that 
should be noted. No attempt was made to distinguish 
between AEs associated with the study drugs and those 
symptoms that are associated with nicotine withdrawal. 
For many symptoms, subjective signs of nicotine 
withdrawal, such as nausea and insomnia, overlap with 
some of the AEs attributed to study drugs18,19. Efficacy 
studies of 12 weeks’ treatment with varenicline have 
established that varenicline reduces withdrawal 
symptoms, as measured by the Minnesota Nicotine 
Withdrawal Scale (MNWS),10,11 but since the MNWS 
was not administered during this trial it is not possible 
to determine the impact of varenicline on withdrawal 
symptoms or their overlap with reported AEs.

In addition, no statistical analyses were performed 
to compare varenicline efficacy or safety parameters 
with placebo. Most efficacy trials of smoking cessation 
pharmacotherapies use a more conservative measure 
of abstinence – the continuous abstinence rate over 
a specified time period – instead of the 7-day point 
prevalence of abstinence data reported here. In this 
safety trial, the 7-day point prevalence of abstinence 
results provide an indication of abstinence and although 
rates are similar to those observed in other trials of 
varenicline, it is not possible to draw firm conclusions 
regarding the efficacy of 52 weeks of treatment of 
varenicline versus placebo based on the data reported 
here. Future trials of long-term treatment with 
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varenicline should evaluate efficacy measures including 
continuous abstinence rates, craving and withdrawal 
symptoms, and the reinforcing effects of any cigarettes 
smoked while on treatment.

Conclusions

Results of this safety trial indicate that varenicline 1 mg 
BID can be safely administered for up to 1 year. Gastro
intestinal symptoms, insomnia, and abnormal dreams 
are AEs that occur most frequently. These commonly 
reported symptoms were rarely rated as severe and 
infrequently resulted in discontinuation of varenicline. 
In addition, varenicline was a more effective smoking 
cessation aid compared with placebo throughout the 
study duration supporting both its short- (12-week) 
and long-term (52-week) efficacy.
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