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Abstract
Background:

Patients with psychiatric disorders have high cigarette smoking-related morbidity
and mortality. Varenicline, a 04p2 nicotinic acetylcholine receptor (nAChR) partial
agonist, has been approved for smoking cessation, but few studies compared the
efficacy between the smokers with and without different psychiatric disorders.
Methods:

Smokers aged more than 20 years with a daily cigarette consumption of more than 10
cigarettes/ or a Fagerstrom Test for Nicotine Dependence Scale (FTND) score of more than
4 were enrolled. The efficacy of smoking cessation and adverse effects were compared
between the smokers with and without psychiatric disorders after 12-week varenicline
treatment.

Results:

In total, 140 smokers were recruited, of whom 94 (67.1%) had psychiatric disorders, including
schizophrenia (n=19), bipolar disorder (n=29), depressive disorder (n=31), or other psychiatric
disorders (n =15). Compared with the smokers without psychiatric disorders, those with
psychiatric disorders were significantly more likely to be women, younger, have a shorter
smoking history and a higher FTND score (all p<0.05). After 3 months of varenicline treatment,
the smokers with psychiatric disorders had a significantly lower point smoking cessation rate
(12.4% vs. 27.3%, p=0.012) and a lower percentage of daily reduced cigarette consumption
(54% vs. 68%, p=0.02). The most commonly reported adverse events were nausea, without
any group difference.

Conclusion:

The smokers with psychiatric disorders had a lower point smoking cessation rate than the
smokers without psychiatric disorder after 12-week varenicline treatment. The development
of novel tobacco treatments program integrated with psychiatric management for these
patients is required.
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Introduction

Patients with  psychiatric ~ disorders have
high cigarette smoking- and tobacco-related
morbidity and mortality [1-3]. Previous studies
have reported that 70%-90% of patients with
schizophrenia, 54% of patients with bipolar
disorder, and 40%-50% of patients with
depressive or anxiety disorders are smokers
[4-6]. The prevalence of cigarette smoking is
2-3 times higher in patients with psychiatric
disorders than those in the general population
[1,7]. The standardized mortality ratios for all
tobacco-linked diseases combined are 2.45 for
patients with schizophrenia, 1.57 for patients
with bipolar disorder, and 1.95 for patients
with depression [8]. Tobacco-related conditions
constitute about 53% of total deaths in patients
with schizophrenia, 48% in those with bipolar
disorder, and 50% in those with depression
[8]. Addressing tobacco use in psychiatric
populations is a critical clinical and public health
concern. The mechanisms linking psychiatric
disorders and cigarette smoking are complex,
involving biopsychosocial mechanisms, and
likely differ across disorders. The previous
commonly held view is that patients with
psychiatric disorders experience more functional
loss in their interpersonal relationships and tend
to lose the ability to have leisure or pleasure-
seeking activities, leading to the use of cigarettes
in an atcempt to relieve their stress [1,4-10]. But
recent evidence suggests that quitting smoking
may actually improve mental health symptoms
[10-12].

Varenicline, a partial agonist of the a4p2
nicotinic  acetylcholine (nAChR)  receptor
and a full agonist of the a7nAChR, has been
approved for smoking cessation and has been
demonstrated to reduce the rewarding properties
of nicotine [13-15], thereby relieving craving
and withdrawal symptoms as well as some of
the positive experiences associated with smoking
[16,17]. Gibbons, ¢t al. reanalyzed data from the
17 placebo-controlled randomized controlled
trials (N=8,027) and found that varenicline
significantly increased the abstinence rate,
by 124% compared with placebo and 22%
compared with bupropion [18]. A recent large
multinational randomized, double-blind, triple-
dummy, placebo and active-controlled study
(The Evaluating Adverse Events in a Global
Smoking Cessation Study EAGLES) of 8144
participants also showed Varenicline-treated
participants achieved higher abstinence rates

than those on placebo (odds ratio [OR] 3.61,

95% CI 3.07 to 4.24), nicotine patch (1.68,
1.46 to 1.93), and bupropion (1.75, 1.52 to
2.01) [19]. Varenicline has been suggested to be
more efficacious than other currently available
smoking cessation pharmacotherapies such as
sustained-release bupropion and the nicotine
transdermal patch [13-15,17,19,20]. For the
safety of varenicline, a systematic review of
varenicline-related  neuropsychiatric ~ adverse
events identified 25 published cases involving
neuropsychiatric  adverse effects  including
depressive symptoms, manic symptoms,
insomnia, suicidal idea, agitation, and unstable
mood [21], and ever led the U.S. Food and Drug
Administration to issue a black box warning
for varenicline-related neuropsychiatric events.
Nevertheless, many recent large studies did not
show a significant increase in neuropsychiatric
adverse events attributable to varenicline relative
to nicotine patch or placebo [19,22,23].

Many randomized double-blind placebo-
controlled studies have demonstrated the
smoking cessation efficacy of varenicline varied
across different psychiatric disorders. For
patients with schizophrenia or schizoaffective
disorder, a 12-week randomized double-blind
placebo-controlled study of 84 patients showed
the smoking cessation rate of 19.0% in the
varenicline group compared with 4.7% in the
placebo group [24]. For patients with bipolar
disorder, a 12-week randomized double-blind
placebo-controlled study of 60 patients revealed
that more subjects receiving varenicline (48.4%)
quit smoking compared with those receiving
placebo (10.3%) [25]. For patients with currently
treated or past major depression, the smoking
cessation rate was 25.0% in the varenicline group
compared with 12.3% in the placebo group in
a 12-week randomized double-blind placebo-
controlled study [26]. However, those studies
were all from non-Asia countries, and few studies
compared the efficacy of varenicline among the
smokers with different psychiatric disorders.
In this 3-month parallel study, we intended to
compare the smoking cessation rate and adverse
effects with varenicline treatment between the
smokers with and without psychiatric disorders,
as well as the smokers with different psychiatric
disorders.

Materials and Methods

The study was conducted at a medical center in
Taiwan by boarded psychiatrists who completed
a smoking cessation training program. The
smoking cessation program enrolled smokers
with and without psychiatric disorders between
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January 2013 and January 2014. The inclusion were diagnosed with at least one psychiatric
criteria for study subjects were (1) cigarette disorder, namely schizophrenia (n=19), bipolar
smokers aged more than 20 years, (2) a daily disorder (n=29), depressive disorder (n=31), and
cigarette consumption of more than 10 cigarettes  other psychiatric disorders (n=15), including
or a Fagerstrom Test for Nicotine Dependence  organic brain syndrome (n=3), anxiety disorders
Scale (FIND) score of more than 4; (3) (n=4), or insomnia (n=8). Compared with
willingness to provide written informed consent, smokers without psychiatric disorders, higher
and (4) legally competent to participate. proportions of smokers with psychiatric diseases
were women (33.0% wvs. 11.0%, p=0.005),
younger (43.7 + 12.8 vs. 49.9 + 13.8, p=0.01),
had a shorter smoking history (22.9 = 11.7 vs.
27.5 + 14.1, p=0.046), and had a higher FTND

to the standard treatment guideline, the S€0T¢ (7.4 £ 2.1 vs. 6.1 £ 2.2, p=0.001). No
participants received varenicline at 0.5 mg/day significant difference was observed in baseline
for the first 3 days, 1 mg/day on days 4-7, and daily cigarette consumption between the smokers
2 mg/day from day 8 to the end of the study. with and without psychiatric disorders (Table 1).
Smokers with psychiatric disorders continued

Each patient received interviews and completed
questionnaires on the day of recruitment. The
data of basic demographic, psychiatric history
and the smoking habit was collected. According

The completion rates for 3 months of varenicline
treatment were 60.7% and 65.9% in smokers
with and without psychiatric  disorders,
respectively, without group difference. The

their psychiatric medications which were
adjusted according to their individual clinical
condition. The subjects were examined at the 6
following time points: at baseline and weeks 2, 4,
6, 8, and 12. At each visit, the subjects received
20 minutes of psychoeducation for smoking

Table 1: Comparison of smokers with and without psychiatric disorders before

and after 12-week varenicline treatment.

cessation, and their daily cigarette consumption Smokerswith  Smokers without

and adverse events were recorded. The definition psychiatric psychiatric Significance

of successful point smoking cessation was the disorders (n=94) |disorders(n=46)

subjects had completely stopped smoking at the |Before treatment (baseline)

survey. This study was conducted in accordance  |Age (years) 437+128 49.9+138 P=0.010

with the Declaration of Helsinki, and the study ~ [Female (%) 33.0% 11.0% P=0.005

protocols were approved by the Institutional Smoking history, years 229+117 27.5+14.1 P=0.046

Review Board of Taipei Veterans General |Bodyweight (kg) 73.7+173 703+124 N.S.

Hospital. All subjects provided informed —|Fagerstrom Test for Nicotine 74+21 6.1+22 P=0.001
Dependence Scale score (FTND)

consent after the study protocol and purpose was Baseline cigarette consumption

explained to them. (cigarettes/day) 27.2+142 253 £15.1 N.S.

Statistical ~analysis was performed using |After 12-week varenicline treatment

Statistical Package for Social Science version 17 ~ |Completion rate 60.7% 65.9% N.S.

for Windows (SPSS Inc., Chicago, IL). The chi- Souccessful point smoking cessation rate 12.4% 27.3% P=0012

square test for categorical data and the Student ¢ (@ o

. Cigarette consumption (cigarettes/day) 13.5+14.2 82+11.0 P=0.032

test for continuous data were analyzed between Reduced cigarette consumption

the smokers with and without psychiatric (cigarettes/day) 147 £13.7 17.2+ 145 N.S.

disorders. We used Fisher exact test if fewer than Percentage of daily reduced cigarette

five data points were expected to be greater than  |consumption 54.0% 68.0% P=0.02

20% of the cells in the contingency table. The  |Body weight increase (kg) 03+29 07+1.0 N.S.

one-way analysis of variance (ANOVA) test was  |Adverse effects of varenicline treatment

used for continuous data among the smokers with ~ |Anxiety 4.0% 3.0% N.S.

different psychiatric disorders. We used repeated  |Restless 4.0% 7.0% N.S.

measurement tests to compare the daily cigarette  |Poor attention 3.0% 0% N.S.

consumption between the smokers with and |Palpitation 0% 0% N.S.

without psychiatric disorders, and the smokers [Increased appetite 5.0% 3.0% N.S.

with different psychiatric disorders. A 2-tailed P [Insomnia 9.0% 7.0% N.S.

value of <0.05 was considered significant. Headache or dizziness 5.0% 13.0% N.S.
Fatigue 0% 0% N.S.

Results Nausea 12.0% 17.0% N.S.

In this study, 140 smokers (104 men and 36 [Gastrointestinal disturbance 8.0% 13.0% N.S.

women) were recruited, of whom 94 (67.1%)  [N.S.:non-significant.
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definition of successful point smoking cessation
was the subjects had completely stopped
smoking at the survey. Compared with smokers
without psychiatric disorders, those with
psychiatric disorders had a significantly lower
successful point smoking cessation rate (12.4%

with and without psychiatric disorders, the
most commonly reported adverse effects were
nausea (12.0% wvs. 17.0%) and gastrointestinal
discomfort (8% wvs. 13%), without any group
difference. Neither the patients with or without
psychiatric disorders exhibited a significant

vs. 27.3%, p=0.012), higher daily cigarette change in body weight (0.3 + 2.9 v5. 0.7 + 1.0
consumption (13.5 + 14.2 vs. 82 = 11.0, ke) (Table 1).

p=0.032), and lower percentage of daily reduced
cigarette consumption (54% vs. 68% p=0.02) Among smokers with psychiatric disorders,
(Figure 1 and 2, Table 1). Among the smokers ~smokers with schizophrenia were significantly

35

30

27.2

25 A

15

132
12.1 13-1 123 129

baseline week2 weekd weekb week8 week12

B The smokers with psychiatirc disorders B The smokers without psychaitirc disorders

Figure 1: Comparison of daily cigarette consumption from baseline to week12 between the smokers with and without psychiatric disorders.

35

baseline week2 week4 weeké week8 weekl2

m Schizophrenia W Bipolar disorder m depressive disorder

M other psychiatric diagnosis ® No psychiatirc disorder

Figure 2: Comparison of daily cigarette consumption from baseline to week12 between the smokers with different psychiatric disorders and without
psychiatric disorders.
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younger (p=0.039), had higher FITND scores
(p=0.03),and had a higher body weight (p=0.016)
than did those with other psychiatric disorders.
After 3 months of varenicline treatment, the
successful point smoking cessation rates were
11.1%, 13.8%, 17.9%, and 0% for patients
with schizophrenia, bipolar disorder, depressive
disorder, and other psychiatric disorders,
respectively. The percentage of daily reduced
cigarette consumption was 50.6%, 64.5%, 52%,
and 42.1% for patients with schizophrenia,
bipolar disorder, depressive disorder, and other
psychiatric  disorders, respectively (p=0.021)
(Table 2).

Discussion

To our knowledge, this is the first Asia study to
compare the efficacy of varenicline for smoking
cessation among the smokers with and without
psychiatric disorders. Our results showed that
the smokers with psychiatric disorders had a
significantly lower point smoking cessation
rate (12.4% ws. 27.3%, p=0.012), and a

lower percentage of daily reduced cigarette
consumption (54% vs. 68%, p=0.02) than did
the smokers without psychiatric disorders. Our
result was different from the recent large EAGLES
study with psychiatric cohort (n=4116) and
non-psychiatric cohort (n=4028) [19]. Although
they found the abstinence rates are lower in
the psychiatric cohort versus non-psychiatric
cohort (29.2% wvs 38.0% at week 9-12), but no
statistical difference was noted in the two groups.
Our observation of 27.2% smoking cessation
rate in the smokers without psychiatric disorder
is within the ranges of 22%-44% from previous
reports in the general population [13-15,17-20].
But the smoking cessation rate of the smokers
with psychiatric disorders (11.1%, 17.9% and
13.8% for patients with schizophrenia, bipolar
disorder, and depressive disorder, respectively)
were lower than that in previous reports (19.0%,
48.4%, 25.0%, and 29.2% in smokers with
schizophrenia or schizoaffective disorder [24],
bipolar disorder [25], depression [26], and
psychiatric cohort in EAGLES study [19],

Table 2: Comparison of characteristics of smokers with different psychiatric disorders before and after 12-week varenicline

treatment.

Schizophrenia Bipolar disorder  Depressive disorder O.ther Significance

(n=19) (n=29) (n=31) diagnoses(n=15)
Age (years) 40.1 £9.7 433 +10.8 46.8 +14.2 425+ 16.2 P=0.039
Females (%) 15.8% 34.5% 45.2% 26.7% N.S.
Smoking history (year) 20.8+9.1 222+98 245+126 23.7+16.2 N.S.
Body weight (kg) 81.6+17.2 75.9+19.0 70.8 +15.0 65.4+14.5 P=0.016
giggf;?N'E)TeSt forNicotine Dependence g, ; o 70420 77+19 660+ 2.5 P=0.03
Baseline cigarette consumption (cigarettes/
day) 316+ 155 26.5+143 269+ 148 235+10.1 N.S.
After 12-week varenicline treatment
Completion rate 64.7% 75% 51.7% 50% N.S.
Successful smoking cessation rate (%) 11.1% 17.9% 13.8% 0% N.S.
Cigarette consumption (cigarettes/day) 18.4+17.8 9.0+10.0 15.0+18.3 144+56 N.S.
?jg:;ife?/%ﬁtte consumption 16.0 +14.0 171 +£15.1 14.0+13.1 9.9+12.1 N.S.
:g;iir:;apgti)‘r’f daily reduced cigarette 5, o, 64.5% 520 42.1% P=0.021
Body weight increase (kg) 03+23 07+25 -04+4.1 05+1.3 N.S.
Adverse effects of varenicline treatment
Anxiety 0 3.8% 8.3% 0 N.S.
Restless 0 0 8.3% 8.3% N.S.
Poor attention 0 0 8.3% 0 N.S.
Palpitation 0 0 0 0 N.S.
Increased appetite 0 15.4% 0 0 N.S.
Insomnia 6.7% 0 20.8% 8.3% N.S.
Headache or dizziness 0 0 8.3% 16.7% N.S.
Fatigue 0 0 0 0 N.S.
Nausea 6.7% 19.2% 8.3% 8.3% N.S.
Gastrointestinal discomfort 6.7% 3.8% 16.7% 0 N.S.
Other diagnoses including organic brain syndrome (n=3), anxiety disorders (n=4), and insomnia (n=8). N.S.: non-significant.
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respectively). However, all previous studies
were from non-Asia patients. Our study is the
first Asia report. Further studies with larger
samples are required to investigate the ethnic
or culture differences, which may influence
the efficacy of varenicline between the smokers
with and without psychiatric disorders. In our
study, the smokers with psychiatric disorders
were significantly younger, more females, with a
shorter smoking history and a higher FTND score
than the smokers without psychiatric disorders.
The results indicated these patients developed
higher smoking dependence in short period.
Nevertheless, the characteristic differences were
not noted in the EAGLES study [19]. The higher
prevalence of cigarette smoking of 2-3 times in
patients with psychiatric disorders than those
in the general population and biopsychosocial
mechanisms that underlie the high smoking rates
[1,4-10] has offered at least a partial support of
our study. The greater difficulty of smoking
cessation has been documented in a nationally
representative survey of noninstitutionalized in
the US. While remarkable progress has also been
made in reducing the prevalence of tobacco use
in the general population from 2004 to 2011,
the decline in smoking among individuals
with mental illness has become much less [27].
The authors concluded that tobacco control
policies and cessation interventions targeting
the general population have not worked as
effectively for persons with mental illness [27].
Our result suggested the development of novel
tobacco treatments integrated with psychiatric
management for these patients is required.

However, from another point of view, our
results showed that the percentages of daily
reduced cigarette consumption after 3-months
of varenicline treatment were significant: 54%
overall for patients with psychiatric disorders,
and 50.6%, 64.5%, and 52% for patients with
schizophrenia, bipolar disorder, and depressive
disorder, respectively. Previous studies have
shown other positive effects of varenicline
treatment in the smokers with psychiatric
disorders [28,29]. An 8-week randomized
double-blind placebo-controlled trial of 120
patients with schizophrenia has shown the
beneficial effects of varenicline treatment for some
cognitive impairment [28]. Another double-
blind randomized placebo-controlled trial of
patients with schizophrenia or schizoaffective
disorder showed that varenicline can improve
executive function [29]. Increasing evidence
suggest that smoking reduction can substantially
improve mental well-being and physical health

and that it does not exacerbate pre-existing
mental illness [30,31]. This is particularly true if
the tobacco cessation intervention is integrated
into the context of ongoing mental health
treatment [10]. In addition, a study followed the
patients with schizophrenia 2 years after they had
completed a 12-week trial of bupropion added
to cognitive-behavioral therapy. They found that
more subjects were abstinent at the 2-year follow-
up than at the 12™-week end of the trial. They
suggested that the behavior changes achieved
through smoking cessation programs for patients
with schizophrenia can persist and predict future
smoking behavior[32]. These results suggested
the integrated pharmacotherapy and cognitive-
behavioral therapy would be important
for the smokers with psychiatric disorders.
Among the smokers with psychiatric disorders,
previous studies showed a higher proportion
of patients with schizophrenia (70%-90%)
are smokers, compared with the proportion
of patients with bipolar disorder (54%)
and depressive disorder (40%-50%) [4-6].
Furthermore, previous studies also showed the
patients with schizophrenia tended to have a
lower smoking cessation rate than do the patients
with bipolar disorder and depressive disorder
(19%, 48.4%, and 25%, respectively) [24-
26], although it was not compared directly in
previous studies. In our study, the smokers with
schizophrenia were with significantly younger
and higher FTND scores than the smokers with
other psychiatric disorders, also tended to have
lower smoking cessation rate than the patients
with bipolar disorder and depressive disorder
(11.1%, 17.9%, and 13.8%, respectively),
although without statistical significance with the
small study sample. Previous studies have shown
nicotine may improve the cognitive performance
of people with schizophrenia by enhancing the
activation of a network of regions [33], and
increase dopaminergic transmission in the central
nervous system and improve sensory gating
deficits observed in patients with schizophrenia
[7]. In addition, smoking may reduce the blood
level of antipsychotic drugs through increasing
hepatic metabolism, and diminish the side
effects of antipsychotics [7]. From a biological
perspective, the patients with schizophrenia are
at higher risk to have to smoke and encounter
more difficulty quitting smoking. Our result also
showed the smokers with schizophrenia had a
significantly higher body weight, which may be
related to the long-term use of antipsychotics
[9,34], and the increased risk of cardiovascular
risk [2,3] needs more attention.
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Conclusion

There are some limitations in this study. First,
our study had a small sample size and no placebo
arm. The psychological support and reminding
effect in the smoking cessation program may
contribute to the outcomes. Second, cigarette
smoking consumption was reported subjectively,
and no objective measurements, such as a carbon
monoxide detector, were conducted. However,
our study is the first Asia study to compare
the efficacy of smoking cessation of varenicline
between smokers with and without psychiatric
disorders, and showed the different results from
the non-Asia subjects. Although our results
showed the smokers with psychiatric disorders
had lower point smoking cessation rate than
those without psychiatric disorders, varenicline
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