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Abstract

Tobacco smoking is common in people with bipolar disorder, and rates of smoking cessation are
lower than in the general population. A literature review found eleven clinical research
publications on bipolar disorder and tobacco, including only one smoking cessation
pharmacotherapy trial. This article will review these findings and discuss possible reasons for the
high rates of tobacco addiction among persons with bipolar disorder, as well as specific
vulnerability factors that may contribute to tobacco treatment failure. An approach to the clinical
assessment and treatment of tobacco dependence is described for this sub-group of smokers.
Finally, recommendations are made for planning future treatment studies in persons with bipolar
disorder and nicotine dependence.
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The lifetime prevalence of bipolar disorder is estimated at 1.6-2.2% in the U.S. general
population (Regier et al., 1990), and 2.2% in a recent Canadian population-based survey
(Schaffer et al., 2006). People with bipolar disorder have a very high prevalence of cigarette
smoking, in the range of 50-70%, compared to about 20% in the general population
(Gonzalez-Pinto et al., 1998; Lasser et al., 2000; Chuang et al., 2008). A recent clinical
survey demonstrated that the adjusted odds ratio for the association of current smoking with
bipolar disorder is 7.3 (Cl [4.3,12.4]), and is 4.0 (Cl [2.4,6.7]) for ever smoking, compared
to controls (Diaz et al., 2009). By comparison, the odds ratios for the association of smoking
with schizophrenia is 5.9 (CI [4.9,6.7]) for current smoking and 3.1 (Cl [2.4,3.8]) for ever
smoking (de Leon & Diaz, 2005).

Moreover, similar to schizophrenia (Hitsman et al., 2009), there is a lower probability of
smoking cessation compared to the general population in smokers with bipolar disorder
(OR=0.13, CI [0.03,0.24]). This suggests that there may be unique features of the illness
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which predispose people with bipolar disorder to the initiation and maintenance of smoking
behaviors (Diaz et al., 2009). Population-based studies have also suggested that, like most
subgroups of smokers with mental illness and drug addiction, people with bipolar disorder
have much lower quit rates than smokers without a comorbid disorder (Lasser et al., 2000).
Bipolar disorder is a chronic relapsing mental disorder similar to these other disorders;
however some of the unique features of mania and periods of elevated, expansive and
irritable mood, alternating with periods of significant clinical depression may contribute to
differences in cessation history. Two general forms of the illness have been described:
bipolar I (mania alternating with clinical depression) and bipolar 11 (mild mania or
hypomania, alternating with major depression). There have been several studies
investigating biobehavioral factors that may contribute to the initiation and maintenance of
tobacco dependence in people with depression, schizophrenia, and other psychotic disorders
(see Sacco et al., 2005; George et al., 2006; George, 2007; Hong et al., 2011; Wing et al.,
2012; Ziedonis et al, 2008), as well as several reports of cessation in smokers with
depression, schizophrenia, and schizoaffective disorder (Evins et al., 2005, Evins et al.,
2008; George et al., 2000, George et al., 2002; George et al., 2008; Williams et al., 2012;
Ziedonis et al, 2008). In stark contrast, there have been few studies of smoking vulnerability
factors or smoking cessation in people with bipolar disorder.

Using a PubMed literature search with the terms “bipolar disorder”, “tobacco” and “smoking
cessation”, we found eleven clinical studies focusing on bipolar disorder and tobacco
addiction, including one smoking cessation treatment study.

A summary of studies of cigarette smoking prevalence and clinical correlates in bipolar
disorder is given in Table 1.

Tobacco use in people with bipolar disorder is associated with high rates of other substance
abuse, earlier onset of substance abuse, and more suicide attempts (Goldstein et al., 2008;
Heffner et al., 2011; Heffner et al., 2008; Ostacher et al., 2007), as well as higher severity of
manic and depressive symptoms, rapid cycling features (Waxmonsky et al., 2005), and
poorer response to pharmacotherapies for bipolar disorder (Berk et al., 2008). Since tobacco-
related medical illness may be the primary cause of morbidity and mortality in bipolar and
other mentally ill smokers (BarChana et al., 2008; Hitsman et al., 2009), the development of
safe and effective treatments for tobacco use comorbidity in these patients is crucial. A
recent online survey of smokers with bipolar disorder suggested that a large proportion of
these smokers (74%) are interested in quitting smoking, but only a third of their mental
health providers have raised the issue of smoking cessation (Prochaska et al., 2011).

In addition to the clinical associations described in these eleven reports, only two controlled
smoking cessation treatment studies in bipolar smokers have been published. The first
studied the effects of sustained-release (SR) bupropion, an atypical antidepressant approved
for the treatment of tobacco dependence (Weinberger et al., 2008). Although the sample was
small (A=5), the results demonstrated the feasibility of using bupropion SR in this
population. The second, also completed by our group, studied the effects of varenicline, a
partial agonist for the alphadbeta2 subtype of nicotinic acetylcholine receptors (nAChRS)
(Wu et al., 2012, this issue). This study was also small (A=5) but suggested the feasibility of
using varenicline with careful screening and clinical monitoring of patients with bipolar
disorder.
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While there are three classes of FDA approved pharmacotherapies for tobacco dependence
(nicotine replacement therapy, bupropion SR and varenicline), and several evidence-based
behavioral treatments (e.g. brief advice, motivational interviewing, relapse-prevention/
coping skills therapies; see George, 2011), there are virtually no such empirical studies for
smokers with bipolar disorder. In the accompanying Letter to the Editor, we have described
a pilot study of the safety and efficacy of varenicline for smoking cessation in tobacco
smokers with bipolar disorder (Wu et al., 2012). Two identical controlled studies in the
general population have shown that varenicline is more efficacious than bupropion SR and
placebo (Gonzalez et al., 2006; Jorenby et al., 2006), suggesting that it may be the most
effective treatment for use in smokers with refractory tobacco dependence, who often
include those with psychiatric comorbidity (Hitsman et al., 2009). While varenicline has a
generally acceptable safety profile, neuropsychiatric symptoms have emerged in post-
marketing reports, including mood alterations, aggression and psychosis (Kohen & Kremen,
2007). Thus, while our small study (Wu et al., 2012) is timely insofar as addressing the issue
of the safety of varenilcine in smokers with bipolar disorder, more studies are needed to
assess the relationship between varenicline and treatment-emergent neuropsychiatric adverse
events. Two retrospective analyses of clinical studies of varenilcine which included smokers
with psychiatric histories (including the presence of modest numbers of smokers with
bipolar disorder; Stapleton et al., 2008; McClure et al., 2010) support the safety of this drug
in psychiatric smokers.

Our review of the literature on smoking and bipolar illness, and the results of our pilot study
with varenicline in smokers with bipolar disorder (Wu et al., 2012), highlight the importance
of addressing tobacco dependence in this patient population where there are few published
descriptive or treatment studies. Only eleven clinical studies have been conducted in
smokers with bipolar disorder. Importantly, only two very small controlled smoking
cessation studies have been published, one with sustained-release bupropion (Weinberger et
al., 2008; A&5), and one with varenicline (Wu et al., 2012; A=5). The low eligibility rates
(e.g., randomization of only 5/164 smokers with bipolar disorder screened in the varenicline
study) attest to the difficulty in recruiting psychiatrically stable people with bipolar disorder
who are motivated to quit smoking. Similar to the bupropion trial (Weinberger et al., 2008),
only 3% of phone screens in the Wu et al. (2012) study proceeded to successful
randomization, which may explain why there are so few smoking cessation studies in people
with bipolar disorder. Future studies should use multi-center clinical trial designs to further
investigate the safety and efficacy of pharmacotherapies, such as nicotine replacement
therapies, sustained-release bupropion and varenicline, in smokers with bipolar disorder. Of
note, a recent multi-center placebo-controlled study of varenicline in smokers with
schizophrenia or schizoaffective disorder (AM=127) has demonstrated the safety and efficacy
of this agent in smokers with chronic psychoses (Williams et al., 2012).

Anecdotally, it was of interest to note that in conducting in-person screening of potential
subjects for the varenicline trial (Wu et al., 2012), many of the psychiatrists and family
physicians who we contacted about their patients' participation noted that they were not
convinced about the safety of smoking cessation in their patients with bipolar disorder, nor
in the use of the smoking cessation agents for these patients. A Clinical Case Conference in
the Journal of the American Medical Association highlighted the public health importance
of the need to develop evidence-based treatments to address tobacco dependence in smokers
with bipolar and other mental illness (Schroeder, 2009). The aid of patient advocacy groups
such as the Depression and Bipolar Support Alliance (DBSA) and the National Alliance for
the Mentally 111 (NAMI) should be enlisted to raise awareness about the lack of attention to
this important comorbidity, particularly amongst psychiatric clinicians, where training on
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tobacco dependence assessment and treatment (including basic smoking cessation
counselling skills), and integration of tobacco treatment into mental health treatment
settings, would be an important goal, as has been described for posttraumatic stress disorder
(McFall et al., 2010). Furthermore, clinicians need to use motivational interviewing
techniques to engage smokers with bipolar disorder to consider quitting tobacco smoking, as
tobacco-related medical illness may be one of the leading causes of morbidity and mortality
in smokers with bipolar illness (Heffner et al., 2011; Prochaska et al., 2011). Furthermore,
increased federal funding for further research in this field emphasizing behavioral and
pharmacological interventions, and research on the best ways by which such evidence-based
treatments can be implemented in smokers with bipolar disorder in community settings, is
urgently needed.
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Clinical Studies of Cigarette Smoking in Patients With Bipolar Disorder

Study

Design

Results

Wu et al. (2012)

Prochaska et al.
(2011)

Dodd et al. (2010)

Ostacher et al. (2009)

Baethe et al. (2009)

Law et al. (2009)

Heffner et al. (2008)

Goldstein et al.
(2008)

Weinberger et al.
(2008)

Waxmonsky et al.
(2005)

Randomized, double-blind, placebo-controlled trial of
varenicline in 5 smokers with bipolar disorder

Online survey of 685 persons with bipolar disorder who
smoked =100 cigarettes lifetime

Prospective study of self-reported tobacco smoking and
mental health outcomes in 240 subjects with bipolar and
schizoaffective disorders during a 24-month period

Prospective study of the association between cigarette
smoking and suicidality in people with bipolar disorder

Retrospective review of 352 Sardinian patients with bipolar
I and 1l disorder and association between cigarette smoking
and suicidal acts

Cross-sectional study of the relationship between smoking
status and cognitive function in 43 patients with bipolar
disorder

Survey of 134 adolescents with bipolar disorder who were
hospitalized for a first manic episode

Cross-sectional survey of smoking status (Never, Ever and
Daily smoking) and mental illness history in 441 youth with
bipolar disorder.

Randomized, double-blind, placebo-controlled trial of
bupropion SR in 5 smokers with bipolar disorder

Cross-sectional study of cigarette smoking and clinical
correlates of bipolar disorder in 1,904 people with bipolar
disorder participating in the STEP-BD study.

One smoker in the varenicline group (n=3) quit, and
one reduced smoking

Placebo treatment was associated with dropout and
hypomania.

74% expressed an intention to quit, which was
unrelated to current mental health symptoms.

Only 33% were advised to quit by a mental health
provider.

Higher proportion of former versus current smokers
(57 vs. 40%) described mental health stability
(p=0.011).

Daily smokers had poorer outcomes on CGI Overall
and Depression Score scales than non-daily smokers.

Daily smokers had longer length of stays than non-
daily smokers.

A higher proportion of smokers versus non-smokers
made a suicide attempt during the 9-month
observation period (16.1 versus 3.5%; OR=5.25, CI
[1.2,23.5]).

Current smoking was associated with higher rates of
suicidal acts compared to non-smoking status.

Higher consumption was positively correlated with
suicidal behaviors compared to lower consumption.

No differences in neuropsychological performance
between smokers (n=16) and non-smokers (n=27).

Presence of tobacco smoking was associated with
poorer pre-morbid 1Q performance.

45.5% were smokers

Smokers were more likely to report cannabis and
alcohol use, and an earlier onset of bipolar disorder
than non-smokers.

Characteristics of bipolar illness (age of onset,
symptom severity, psychosis, rapid cycling) were not
linked with smoking status.

Daily and ever smokers had greater occurrence of
lifetime suicide attempts, physical abuse, conduct
disorder and SUDs compared to never smokers.

Heavy daily smokers had higher SUD prevalence,
depression and suicide attempts compared to light
daily smokers.

Two smokers in the bupropion SR group either quit
or reduced smoking

Placebo treatment was associated with dropout and
occurrence of hypomania.

31.2% of participants were smokers.

Smokers were more likely than non-smokers to be
male, poor, and less educated.

Smokers were also more likely than non-smokers to
have SUDs or other psychiatric comorbidity, more
rapid cycling features, and more depressive or manic
episodes and symptom severity.
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Study

Design

Results

Cassidy et al. (2002)

Corvin et al. (2001)

Survey of 67 recently admitted inpatients with bipolar |
disorder (with manic or mixed states) regarding smoking
and psychosis outcomes.

Cross-sectional study assessed cigarette smoking and
psychopathology in 92 patients with bipolar disorder in
Dublin, Ireland.

No correlations between cigarette smoking and any
psychosis outcomes.

Strong relationship between smoking consumption
and severity of psychosis in bipolar patients.

Note. CGI = Clinical Global Impression; STEP-BD = Systematic Treatment Enhancement Program for Bipolar Disorder; SUD = Substance Use

Disorder.
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