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Adherence to Varenicline and Abstinence Rates for Quitting Smoking
in a Private Health Promotion Center-Based Smoking Cessation Clinic

Jin-Young Lee, M.D.', Min Ji Kim? Hee-Jung Jun, M.D.', Mira Kang, M.D,, Ph.D.', Ah Rham Park', Dae
Eun Oh', Yoon-Ho Choi, MD, PhD, Jung Hye Hwang, MD, PhD

!Center for Health Promotion, *Biostatistics Ui, Samsung Biomedical Research Institute, Samsung Medical Center, Seoul, Korea

Background: Varenicline is an effective smoking cessation aid, However, smokers prescribed with varenicline do
not always receive varenicline for 12 weeks, as recommended. This study analyzed the subjects who received
varenicline and investigated the effect of varenicline treatment duration on the success rate of 6-month smoking
cessation,

Methods: This study retrospectively analyzed 78 subjects, who received varenicline, out of the 105 smokers that
had visited the smoking cessation clinic after medical examination from September 2007 to December 2009.
Results: The subjects were all males. Twenty-two subjects (28.2%) had varenicline treatment for 12 weeks or longer;
18 subjects (23.1%) for 8~12 weeks; 22 subjects (28.2%) for 4~8 weeks; and 16 subjects (20.5%) for less than
4 weeks, The total success rate of the 6-month smoking cessation was 47.4%, The success rate of the 6-month
smoking cessation was 63.6% in the group that received varenicline for 12 weeks or longer, which was higher
than 41.1% of the group that early terminated the varenicline treatment (p=0.074). The period of varenicline
treatment was extended for one more week, the odds ratio of the 6-month smoking cessation success increased
to 1.172-folds (p=0.004; 95% confidence interval, 1.052~1.305). Adverse events occurred in 30.8% of the subjects
who received varenicline, but no serious adverse events were found,

Conclusion: If varenicline treatment period is extended, the odds ratio of the success rate for the 6-month smoking
cessation increases. Therefore, an effort to improve drug compliance for varenicline in clinical practices could be
helpful for the long-term success of smoking cessation,
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Introduction

Smoking causes cancer, cardiovascular diseases, and
pulmonary diseases. It is the most important causative
factor of the aforementioned diseases and can be
prevented, In advanced countries, smoking has been
known to account for 35% of the total death caused by
cancers and for 90% of death caused by lung cancer’

In particular, the risk of lung cancer has been known
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to increase in proportion to the duration and amount
of smokingz, According to 2008 Korea National Health
and Nutrition Survey, the smoking rate of Koreans was
reported to be 47.7%, 7.4%, and 27.7% for men, wom-
en, and both men and women, respectively, which is
relatively higher than that of US (smoking rate of adult
males 19%, smoking rate of adult females 15%, total
smoking rate 17%) or France (smoking rate of adult
males 28%, smoking rate of adult females 19%, total
smoking rate 23%)°. The reason for high smoking rate
despite the well-known harmfulness of smoking is at-
tributable to addiction caused by nicotine contained in
cigarette. Nicotine acts on the compensation circuit of
the brain, causing addiction and resistance by physical
and psychological dependence. Thus, it is difficult to

initiate and maintain smoking cessation for oneself™”
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Thus, it is necessary to perceive smoking as a disease
which should be managed and treated such as drug ad-
diction or chronic diseases rather than as a personal
habit or hobby, or to rely on personal decision or will
to quit smoking,.

Varenicline, which is a smoking cessation aid that has
been developed for smoking cessation, is a partial ago-
nist of a4 /32 nicotine receptorG, Varenicline stimulates
nicotine receptors, making the receptors release a small
amount of dopamine, thereby reducing smoking desire
and withdrawal symptoms, In addition, as varenicline
inhibits the binding of nicotine to nicotine receptors,
dopamine releasing effect caused by nicotine is sup-
pressed despite smoking, which results in no sat-
isfaction by smoking7’8, Varenicline is recommended to
be treated for minimum 12 weeks, A randomized study,
which was conducted during 12-week non-treatment
period after 12-week varenicline treatment, reported
that the success rate of 6-month smoking cessation was
46.8%, which was significantly better than 21.8% ob-
served in the placebo group9, However, smoking cessa-
tion aids such as varenicline are not covered by medical
insurance in Korea. Thus, smokers are financially bur-
dened, and the drug compliance of smokers is low as
shown in a situation where smokers would rather quit
smoking by themselves than believe the efficacy of drug
even if smoking cessation aids are prescribed. Thus, in
many cases, varenicline is not treated for 12 weeks,
Accordingly, this study was conducted on smokers who
received varenicline in the smoking cessation clinic of
a general hospital health care center to analyze the char-
acteristics of the subjects and to investigate the effect
of varenicline treatment period on the success rate of

6-month smoking cessation,
Materials and Methods

This study was conducted on 87 subjects who re-
ceived varenicline of 105 smokers who visited the
smoking cessation clinic of Samsung Medical Center
from September, 2007 to December, 2009. Among the

87 subjects, 9 subjects who failed follow-up 6 months

after study initiation were excluded. At the first visit, the
subjects were asked to complete a self-reported ques-
tionnaire for items such as educational background, in-
come level, stress severity at home and in a working
place (the Korean Psychological Well-being Index
[SF-PWT; 18 items])", presence of underlying diseases
including psychiatric diseases, number of drinking, mo-
tives for smoking cessation, age of smoking commence-
ment, smoking duration, mean daily smoking amount,
reasons for smoking, previous history of smoking cessa-
tion and methods, reasons for the failure of smoking
cessation, reasons for current smoking cessation trial,
presence of smokers in the family, and nicotine depend-
ence, followed by an interview with a specialist, The
subjects were educated to know that smoking is a dis-
ease caused by nicotine addiction via multimedia to
provide smoking cessation motivation, Exhaled CO con-
centration was measured using a device measuring ex-
haled CO concentration, and a consultation about de-
termining anticipated smoking cessation date, writing
smoking cessation diary, measures to withdrawal symp-
toms, and smoking cessation methods was conducted
on the subjects. The subjects were asked to visit the
clinic every 2 weeks for the first month after their enroll-
ment to the smoking cessation clinic, and thereafter
once a month to undergo measurements of physical fac-
tors and exhaled CO concentration, and medical and
nutritional consultations, They were asked to receive
varenicline at a dose of 0.5 mg from day 1 to day 3
once a day, and at a dose of 0.5 mg from day 4 to
day 7 twice a day, and at a dose of 1 mg starting from
the second week twice a day according to the recom-
mendation of drug use. Non-smoker was defined as a
subject who orally reported that he/she did not smoke
at all and who showed that the result of measuring ex-
haled CO level was within the normal range. Smoking
cessation success was defined as a subject who main-
tained smoking cessation for 6 months or longer, This
study was conducted after approved by the clinical

study center of Samsung Medical Center,
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1. Statistical methods

A statistical analysis was conducted using SPSS ver-
sion 18.0 (SPSS Inc,, Chicago, IL, USA) and SAS (SAS
Cary, NC, USA). Median (quartiles) was

used for the expression of statistics. A logistic regres-

Institute Inc.,

sional model was used for the analysis of factors affect-
ing the success of 6-month smoking cessation and ef-
fects of varenicline treatment on the success of 6-month

smoking cessation,

Table 1. Baseline characteristics

Results
1, Characteristics of the subjects

A total of 78 subjects were all males with a mean
age of 48 years (range, 23~ 64 years) (Table 1), They
consisted of 13 subjects with an age of 39 years or low-
er, 25 subjects with an age of 40~49 years, 33 subjects
with an age of 50~59 years, and 7 subjects with an
age of 60 years or higher. Subjects in their 40~ 50s ac-
counted for 74%, which was the highest. The mean age
of smoking commencement was 20 years, Sixty-four
percent of the subjects commenced smoking before an
age of 29 years, and smoked averagely 26 cigarettes a

day, and had a smoking history of 28 years. Eighty-

6-month smoking cessation

Variables Success group Failure group .
Overall (n=78) (n=36) (n=42) p-value

Age at smoking cessation clinic, yr 51 (43, 55) 2 (47, 56) 48 (38, 55) 0.09
Age of smoking commencement, yr 20 (19, 21) 0 (19, 22) 20 (18, 21) 033
BMI, kg/m? 259 (242, 26.9) 254 (242, 26.9) 260 (242, 272) 072
Drinking frequency, 1/wk 2 (1,9 2 (1, 9 2 (0, 3 042
Stress level 27 (23, 33) 28 (25, 31) 27 (23, 33) 0.68
Fagerstrom score 5@, 7) 54, 7) 53, 7) 062
No. of years of smoking 30 (22, 35) 30 (25, 36) 27 (19, 35) 015
No, of cigarettes per day 20 (20, 35) 20 (20, 35) 20 (20, 35) 027
No. of previous serious quit attempts 2 (1,9 2 (1, 9 11,9 096
Past history of more than 3 months abstinence 53 68.0% 21 58.3% 32 76.2% 0.05
Initial exhaled CO level, ppb 7 (13, 23) 6 (11, 21) 8 (15, 24) 0.12
Initial COHb, % 722 37) 4019 37) 9 (24, 37) 022
No. of visit 74,8 8 (7,9 4 3,7 <0.01
Varenicline treatment duration, wk 5 (4, 12) 105 (6, 16) 55 (3, 10) <0.01

>12 wk 22, 28.2% 14, 38.9% 8, 19.0%

>8 wk and <12 wk 18, 23.1% 12, 33.3% 6, 14.3%

>4 wk and <8 wk 22, 282% 6, 16.7% 16, 38.1%

<4 wk 16, 20.5% 5, 13.9% 11, 26.2%
Underlying disease 59, 75.6% 30, 83.3% 29, 69.0% 0.05

Newly detected lung diseases " 28, 359% 14, 38.9% 14, 33.3%

Diabetes 15, 19.2% 7, 19.4% 8, 19.0%

Hypertension 14, 17 9% 7, 19.4% 7, 16.7%

Carotid artery atherosclerosis/ischemic heart disease 8, 10.3% 3, 8.3% 5, 11.9%

Quantitative variables were summarized as medians with interquartile ranges, Frequency was summarized as number with percentage,
*The Wilcoxon two-sample test was used to compare categorical variables and the t-test or Mann-whitney test was employed to
compare continuous variables comparing a difference between the two groups. TNewly detected lung diseases; lung nodule(s), em-

physema, tuberculosis sequelae,

BMI: body mass index; CO: carbon monoxide; COHb: carboxyhaemoglobin,
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three point six percent of the subjects had educational
background of university or higher and 85.2% of the
subjects had a monthly income of 4 million won or
higher. Varenicline was treated to 22 subjects (28.2%)
for 12 weeks or longer, 18 subjects (23.1%) for 8~ 12
weeks, 22 subjects (28.2%) for 4~8 weeks, and 16 sub-
jects for less than 4 weeks among the total 78 subjects.

2. Analysis of the success rate of 6-month smoking
cessation and factors affecting the success rate
of smoking cessation

The success rate of 6-month smoking cessation of the
78 subjects was shown to be 47.4%. Based on the
12-week varenicline treatment, the success rate of
6-month smoking cessation was shown to be 63,6% in
the group that received varenicline for 12 weeks or lon-
ger, which was higher than 41,1% of the group that ear-
ly terminated varenicline treatment (less than 12 weeks)
(p=0.074). As a result of univariate analysis, factors af-

fecting the success rate of 6-month smoking cessation

Table 2, Variables influencing 6-month smoking cessation

were shown to be age at the time of visiting the smok-
ing cessation clinic, total number of visiting the smoking
cessation clinic, presence of underlying diseases, and
varenicline treatment duration (Table 2), A multivariate
analysis showed that the odds ratio of 6-month smoking
cessation success increased to approximately 1.34-folds
and 2.22-folds in the cases of higher age at the visit
of the smoking cessation clinic and an increase in the
number of visiting the smoking cessation clinic, re-
spectively, if other factors were constant, In addition,
the odds ratio of 6-month smoking cessation success
was approximately 4.55-folds higher in the case of un-
derlying diseases compared to that of no underlying
disease, However, when the underlying diseases were
classified into pulmonary nodules, hypertension, dia-
betes, and carotid artery atherosclerosis/ischemic heart
disease, and then analyzed again, no significant differ-
ence was found.

When the period of varenicline treatment was ex-

tended one more week, the odds ratio of 6-month

6-month smoking cessation

Variables
Odds ratio 95% Cl p-value
Univariate analysis
Age at smoking cessation clinic (per 1 year) 1.058 1004~1115 0.036
Age of smoking commencement (per 1 year) 1136 0.966~1.336 0122
No. of years of smoking (per 1 year) 1.046 0,996 ~1.098 0.073
No, of cigarettes per day (per 1 cigarette) 0,998 0.933~1.068 0954
Past history of more than 3 months abstinence (no=1, yes) 2619 0.972~7.056 0.057
Initial exhaled CO level (per 1 ppb of exhaled CO) 0.988 0.896~1.089 0.755
Initial COHb (%) (per 1% of initial COHb) 1.005 0.549~1 839 0,982
No, of visit (per 1 visit of clinic) 2.001 1.478~2709 <0.001
Underlying disease (no=1, yes) 3.100 0.990~9.711 0.052
Duration of varenicline treatment (per 1 week of treatment) 1123 1.032~1222 0.007
Multivariate analysis

Age at smoking cessation clinic (per 1 year) 1.343 1,090 ~1.656 0.006
No. of years of smoking (per 1 year) 1,043 0.982~1107 0173
Past history of more than 3 months abstinence (no=1, yes) 2242 0.590~8.525 0,236
No, of visit (per 1 visit of clinic) 2217 1.504 ~3.269 <0.001
Underlying disease (no=1, yes) 4547 1.005~20.563 0.049
Duration of varenicline treatment (per 1 week of treatment) 1172 1.052~1 305 0.004

Univariate logistic regression analysis was used to evaluate factors associated with successful smoking cessation, Multivariate logistic
regression analysis was done to analyze the contributions of variables with p-values less than 025,
Cl: confidence interval; CO: carbon monoxide; COHb: carboxyhaemoglobin,
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smoking cessation success was shown to have increased
to approximately 1.17-folds (p=0.004; 95% confidence
interval [CI], 1.052~1,305). Compared to the group
with varenicline treatment less than 4 weeks, when the
varenicline treatment period was classified into less than
4 weeks, 4~8 weeks, and 8 weeks or higher, and ana-
lyzed, the odds ratio of 6-month smoking cessation suc-
cess significantly increased to approximately 5.08-folds
in the group with varenicline treatment for 8 weeks or
higher (p=0.011; 95% CI, 1,362~ 18,925), but insignif-
icantly increased to approximately 2.18-folds in the
group with varenicline treatment for 4~8 weeks (p=
0.477; 95% CI, 0.495~9.619).

3. Adverse events caused by varenicline

Twenty-eight cases of adverse events were observed
in 24 subjects (30.8%) among 78 subjects who received
varenicline, They included nausea (14,1%, 11/78), ab-
normal dreaming (5.1%), weakness (2.6%), headache
(2.6%), insomnia (2.6%), unknown loss of conscious-
ness, abnormal blood pressure elevation, abdominal
pain, itching, and psychological dependence to var-
enicline, However, no serious adverse event was found,
When the subjects were classified into the groups with
varenicline treatment for less than 4 weeks, 4~8
weeks, and 8 weeks or longer, and were analyzed, the
frequency of adverse events was shown to be 5.1% (4
cases), 12.8% (10 cases), and 12.8% (10 cases), re-
spectively, which showed no significant difference

among the three groups (p=0.211).

Discussion

Smoking causes cancer, cardiovascular diseases, and
pulmonary diseases, However, the onset of these dis-
eases or early death caused by them can be reduced
via smoking cessation' ™, Many smokers decide to quit
smoking due to reasons such as new year goal or
health, but the success rate of smoking cessation by will
alone has been reported to be only 3~5%, which is

15,16

very low . The reasons for that is because of nicotine

. . . 17
dependence, a major causative factor of smoking .
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Varenicline is a partial agonist of nicotine receptors, and
is currently used as the most effective smoking cessation
aid that reduces smoking desire and withdrawal symp-

,18-22
tOﬂ']S9'

. However, due to drug cost, adverse events,
and drug incompliance in Korea, 12-week varenicline
treatment is rarely conducted”, Song et al” reported
that smoking cessation subjects who completed 12-week
varenicline treatment accounted for 7,7%, and their suc-
cess rate of 6-month smoking cessation was 35.4%, A
univariate analysis showed that factors related to
6-month smoking cessation success were nicotine de-
pendence, mean daily smoking amount, weekly drink-
ing amount, varenicline treatment duration, number of
outpatient visit, and reasons for visiting, whereas a mul-
tivariate analysis showed that factors related to 6-month
smoking cessation success were mean daily smoking
amount, varenicline treatment duration, and reasons for
visiting the clinic. When the aforementioned results
were compared with the results this study, they were
similar in that the success rate of smoking cessation in-
creased in the cases of older age at the time of visiting
the smoking cessation clinic, more frequent outpatient
visit, longer varenicline treatment duration, and under-
lying diseases, However, in this study, the success rate
of 6-month smoking cessation was 47,4%, which was
irrelevant to the mean daily smoking amount, number
of drinking, and nicotine dependency. Twenty-eight
percent of the subjects who received varenicline com-
pleted 12-week varenicline treatment, and their success
rate of 6-month smoking cessation was 64%, which was
higher than 41% of the group that early terminated vare-
nicline treatment. Considering that the subjects of this
study were males in their 40~ 50s (74%) with high edu-
cation (84%) and high income (85%) from a socio-
economic point of view, it is likely that compared to
smokers in their 20~ 30s who have relatively lower fi-
nancial security and less interest in health, the success
rate of 6-month smoking cessation was higher in the
subjects of this study due to more experiences in abnor-
mal symptoms and signs, increased interest in health,
and stronger motivation for smoking cessation as a re-

quired behavior, In addition, although the presence of
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underlying diseases was a factor related to 6-month
smoking cessation success, no significant difference was
found when the subjects were classified into the sub-
groups by disease, and then analyzed. Thus, a further
study is required to be conducted on a larger number
of subjects,

A further systematic study is required for reasons for
the early termination of varenicline treatment. One thing
that should be noted in this study is that the odds ratio
of 6-month smoking cessation success increased as var-
enicline was treated one more week although the treat-
ment period did not reach 12 weeks, the recommended
period of varenicline treatment. Thus, it is important to
increase drug compliance for varenicline treatment un-
less a particular contraindication is commented in a
smoking cessation consultation, Adverse events were
observed in approximately 30% of the subjects who re-
ceived varenicline, but most of them were mild gastro-
intestinal symptoms, In the case of nausea, the symp-
tom was improved as time passed by even if varenicline
dose was constantly maintained, and it was resolved if
varenicline dose decreased. Thus, this symptom can be
controlled if an education on the efficacy and adverse
events of varenicline is provided to smokers upon
treatment, If varenicline is covered by medical in-
surance, thereby saving the cost of varenicline treat-
ment, patient's drug compliance could be improved.

This is a retrospective observatory study that was con-
ducted on middle-aged male subjects with relatively
high educational background and high income, who
underwent a medical examination in a single institution.
Although the result of this study is hard to be general-
ized and applied to the Korean male smoker pop-
ulation, an effort to improve drug compliance for vare-
nicline in clinical practices could be helpful for the

long-term success of smoking cessation,
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