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IMPORTANCE It is estimated that more than half of those with serious mental illness smoke
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tobacco regularly. Standard courses of pharmacotherapeutic cessation aids improve
short-term abstinence, but most who attain abstinence relapse rapidly after discontinuation
of pharmacotherapy.
OBJECTIVE To determine whether smokers diagnosed with schizophrenia and bipolar disease
have higher rates of prolonged tobacco abstinence with maintenance pharmacotherapy than
with standard treatment.
DESIGN, SETTING, AND PARTICIPANTS Randomized, double-blind, placebo-controlled,
parallel-group, relapse-prevention clinical trial conducted in 10 community mental-health
centers. Of 247 smokers with schizophrenia or bipolar disease recruited from March
2008-April 2012, 203 received 12-weeks’ open-label varenicline and cognitive behavioral
therapy and 87 met abstinence criteria to enter the relapse prevention intervention.
INTERVENTIONS Participants who had 2 weeks or more of continuous abstinence at week 12
of open treatment were randomly assigned to receive cognitive behavioral therapy and
double-blind varenicline (1 mg, 2 per day) or placebo from weeks 12 to 52. Participants then
discontinued study treatment and were followed up to week 76.
MAIN OUTCOMES AND MEASURES Seven-day rate of continuous abstinence at study week 52,
the end of the relapse-prevention phase, confirmed by exhaled carbon monoxide. Secondary
outcomes were continuous abstinence rates for weeks 12 through 64 based on biochemically
verified abstinence and weeks 12 through 76, based on self-reported smoking behavior.
RESULTS Sixty-one participants completed the relapse-prevention phase; 26 discontinued
participation (7 varenicline, 19 placebo) and were considered to have relapsed for the
analyses; 18 of these had relapsed prior to dropout. At week 52, point-prevalence abstinence
rates were 60% in the varenicline group (24 of 40) vs 19% (9 of 47) in the placebo group
(odds ratio [OR], 6.2; 95% CI, 2.2-19.2; P < .001). From weeks 12 through 64, 45% (18 of 40)
among those in the varenicline group vs 15% (7 of 47) in the placebo group were continuously
abstinent (OR, 4.6; 95% CI, 1.5-15.7; P = .004), and from weeks 12 through 76, 30% (12 of 40)
in the varenicline group vs 11% (5 of 47) in the placebo group were continuously abstinent
(OR, 3.4; 95% CI, 1.02-13.6; P = .03). There were no significant treatment effects on
psychiatric symptom ratings or psychiatric adverse events.
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CONCLUSIONS AND RELEVANCE Among smokers with serious mental illness who attained
initial abstinence with standard treatment, maintenance pharmacotherapy with varenicline
and cognitive behavioral therapy improved prolonged tobacco abstinence rates compared
with cognitive behavioral therapy alone after 1 year of treatment and at 6 months after
treatment discontinuation.
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lthough tobacco smoking among adults has declined
by 55% in the United States since 1965,1 smoking prevalence among adults with serious mental illness remains higher now than it was in the general population in 1965.2
Six million of the 11.4 million adults (53%) with serious mental illness smoke tobacco.3 Relatively small trials have reported pharmacologic cessation aids—including bupropion
alone or combined with nicotine replacement therapy and varenicline—increase initial abstinence rates over behavioral treatment alone for smokers with schizophrenia and schizoaffective disorder, with mean abstinence rates of 24% at the end of
8 to 12 weeks of treatment vs 5% with placebo plus behavioral
therapy, suggesting behavioral treatment alone is ineffective
for smoking cessation in this population.4-11 Abstinence rates
in pharmacotherapy treatment groups declined from 24% to
12% 3 months after discontinuing pharmacotherapy,12 with
some trials reporting the majority of relapses occurring within
2 weeks of stopping the medication,8 suggesting a possible need
for longer-term pharmacotherapy for prolonged tobacco abstinence in this population.
In a recent trial, 12 weeks of maintenance treatment with
varenicline improved abstinence rates at 1 year in smokers without psychiatric illness who attained initial abstinence with
varenicline.13 An open-label trial involving recently abstinent
smokers with serious mental illness found that maintenance
therapy with bupropion, dual nicotine replacement therapy,
and cognitive behavioral therapy (CBT) for 1 year resulted in a
relapse rate of 35%,14 less than half the 77% relapse rate reported 12 months after discontinuation of a similar 12-week
intervention,8 suggesting this approach may be feasible and
effective in smokers with serious mental illness. The purpose
of this study was to evaluate the efficacy of 40 weeks of maintenance varenicline and CBT in smokers with serious mental
illness who achieved abstinence with 12 weeks of open-label
varenicline and CBT.

Methods
The study was approved and monitored by the institutional
review boards at Massachusetts General Hospital and 9 other
study sites and by an independent data and safety monitoring board. All participants provided written informed consent.

Study Patients
Participants were enrolled from March 2008 to April 2012 from
10 community mental health centers in Massachusetts, Michigan, New Hampshire, Indiana, Alabama, and Minnesota. Participants were outpatients, aged 18 through 70 years, with
schizophrenia, schizoaffective disorder, or bipolar disorder who
reported smoking 10 or more cigarettes per day for at least the
prior year, had expired carbon monoxide levels higher than 9
ppm at screening, expressed willingness to take varenicline,
agreed to attempt smoking cessation by setting a quit date
within 4 weeks of enrollment, and were taking a stable clinically determined dose of antipsychotic (schizophrenia spectrum) or mood stabilizing (bipolar disorder) medication for 30
146

days or more before enrollment. Participants were required to
continue an antipsychotic or mood stabilizing medication
throughout the trial at a dose that could be adjusted by their
prescribing physician. Exclusion criteria included current suicidal or homicidal ideation, hospitalization for suicidality in
the prior 12 months, other active substance use disorder, or major depressive episode in the prior 6 months. The initial trial
design included those with schizophrenia and schizoaffective disorder and was amended in 2010 to include those with
bipolar disorder in order to broaden the participant group.

Design and Study Interventions
Open-Label, Smoking Cessation Phase
Participants were provided 0.5 mg of varenicline per day for 3
days, 0.5 mg twice a day for 4 days, then 1.0 mg twice a day
for 11 weeks and were asked to attend 12 weekly, 1-hour, manualized group CBT sessions,14,15 and were asked to set a quit date
between study weeks 4 and 5. The protocol for the open-label
phase has been described previously.16
Double-Blind, Placebo-Controlled, Relapse-Prevention Phase
Participants in the open phase who met criteria for biochemically verified, 7-day, point-prevalence abstinence at weeks 11
and 12 were considered to be continuously abstinent for at
least 14 days and were randomized to the relapse prevention
intervention: to continue varenicline, 1.0 mg twice a day, or
switch to identical-appearing placebo for weeks 12 through 52
in conjunc tion w ith a tapering schedule of relapse
prevention–focused CBT. Seven-day point-prevalence abstinence was defined as self-report of smoking no cigarettes in
the past 7 days, confirmed biochemically by expired carbon
monoxide of less than 9 ppm. Randomization was conducted
via centralized computer-generated random sequence performed by Massachusetts General Hospital research pharmacy staff members, who were not otherwise involved in the
trial, in double-blind fashion, in blocks of 4, stratified by
study site and by a single categorical predictor that was a
combination of psychiatric disorder and type of antipsychotic
medication (eMethods 1 in the Supplement), using a permuted block design with 1:1 ratio.
All participants in the relapse-prevention phase received
the same tapering schedule of CBT that focused on relapseprevention skills. Sessions were held weekly for the first month
(4 sessions), biweekly for 2 months (3 sessions), and monthly
(8 sessions), for a total of 15 sessions over the 40-week relapseprevention period. The curriculum focused on understanding relapse, learning and applying cognitive and behavioral
skills (eg, refusal skills, problem-solving, identifying and responding to permission-giving beliefs to smoke), and implementing personalized relapse-prevention plans for high-risk
situations. Groups were supervised by licensed clinicians.
Group therapist training included didactic presentations, roleplay, rating of videotaped CBT sessions, and observed mock
sessions. Therapist certification required a score of 4 to 5 (very
good or excellent) on a 5-point single-item overall session quality rating of a mock CBT session. To ensure ongoing fidelity to
the manualized treatment, tapes of group sessions conducted by each therapist were reviewed via biweekly group
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telephone supervision using a fidelity scale that assessed protocol adherence and therapist competence.
Follow-up Phase
At week 52, smoking cessation treatment was discontinued,
and participants were followed up for biochemically verified
abstinence and safety outcomes under double-blind conditions through week 64. Telephone follow-up at week 76 for selfreport of smoking behavior from those who had achieved continuous abstinence from weeks 12 through 64 was added to the
protocol after trial commencement to better evaluate the duration of continuous abstinence after discontinuation of maintenance treatment.

Assessments
Baseline assessments included chart review and clinical interviews for psychiatric diagnosis, smoking, and medical history. The Fagerstrom Test for Nicotine Dependence (FTND)17
scale was administered to assess severity of nicotine dependence, urine was collected for pregnancy status, cotinine levels, and drug screens.
Assessments conducted at every study visit, including
each CBT visit and follow-up visit, included self-report of
smoking behavior since the previous visit, expired carbon
monoxide, and assessment of nicotine withdrawal symptoms
with the Wisconsin Smoking Withdrawal Scale,18 depressive
symptoms with either the Calgary Depression Scale for
Schizophrenia 1 9 for those with schizophrenia or the
Montgomery-Asberg Depression Rating Scale20 for those with
bipolar disorder, and the Young Mania Rating Scale 21 for
those with bipolar disorder. Adverse events were ascertained
by general inquiry and by specific query about headache,
nausea, vomiting, tachycardia, excitement, agitation, anxiety, insomnia, and irritability. Additional assessments were
conducted at baseline; at study weeks 12, 18, 26, 38, 52, and
64; or at early termination, evaluated psychiatric symptomatology with the Brief Psychiatric Rating Scale22 and Schedule
for the Assessment of Negative Symptoms.23 Assessments for
health-related quality of life (12-Item Short Form Health Survey [SF-12]) were conducted at baseline and weeks 12, 52, and
64 and weight was measured at baseline and weeks 12, 18, 26,
38, 52, 56, and 64. A final assessment at week 76 included
only self-report of smoking behavior. Assessors were trained
to administer structured rating scales and interrater reliability was monitored throughout the trial (eMethods 2 in the
Supplement).

Primary and Secondary Outcomes
The primary outcome was the 7-day point-prevalence abstinence rate at week 52. Secondary smoking-related outcomes
were continuous abstinence rates during the randomized and
follow-up phases, point-prevalence abstinence rates at week
64, and median time to first smoking relapse. Pointprevalence abstinence at each visit was defined as self-report
of smoking no cigarettes since the last visit and an expired carbon monoxide level of less than 9 ppm. Participants were considered continuously abstinent at any study visit if they demonstrated point-prevalence abstinence at that and at all

preceding visits since randomization (at week 12). Participants who discontinued the study prior to week 52 and for
whom no further information on smoking behavior was available were considered to have relapsed at the time of dropout.24
Secondary outcomes were effect of varenicline on psychiatric symptoms (Calgary Depression Scale for Schizophrenia,
Brief Psychiatric Rating Scale, Schedule for Assessment of
Negative Symptoms), nicotine withdrawal symptoms (Wisconsin Smoking Withdrawal Scale), health-related quality of
life (SF-12), body mass index, and adverse events.

Statistical Analysis
The study was powered to show differences between
varenicline and placebo for point-prevalence abstinence at
week 52. Assuming a 35% to 40% relapse in the varenicline
group and a 75% to 80% relapse in the placebo group, estimates based on trials of bupropion involving smokers with
schizophrenia,8,14,25 we estimated that 48 participants per
study group would provide 91% to 99% power and 40
patients per study group would provide 85% to 98% power
to detect a treatment effect using a 2-group Fisher exact test
with a .05, 2-sided significance level. Analyses were conducted in SAS, version 9.3 (SAS Institute Inc).
The original analysis plan specified a stratified analysis
by study site and psychiatric treatment type. Due to sparsity
of data in many strata, we used an exact logistic regression to
calculate relative risks, confidence intervals, and P values,
with main effects for site and antipsychotic medication. Various sensitivity analyses, including multiple imputation, were
conducted and are reported in the Supplement. The time to
the first smoking relapse was assessed with the KaplanMeyer product-limit estimator, and the hazard ratio of
relapse was estimated via a Cox proportional hazards regression model. Secondary analyses were conducted to evaluate
the effect of varenicline on psychiatric symptoms, healthrelated quality of life, nicotine withdrawal symptoms, and
adverse events. These continuous variables were analyzed
using repeated measures analysis of variance, adjusted for
site, diagnosis, and antipsychotic type. The mean of the differences at each time point during the randomized treatment
phase was the contrast used to test for a treatment effect. The
Calgary Depression Scale for Schizophrenia score totals were
modeled similarly except that a negative binomial distribution was used (PROC GENMOD).

Results
Four-hundred-twenty-one people contacted study staff and
were provided information about the study, 247 provided written informed consent and were screened for eligibility for the
trial; 203 met inclusion criteria and entered open-label treatment (Figure 1). Of those who entered the open-label treatment, 185 (91%) had schizophrenia spectrum disorder and 18
(9%) had bipolar disorder. Approximately 60% of the sample
had severe nicotine dependence and smoked more than 20
cigarettes per day. A majority had made prior cessation attempts.
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Figure 1. Study Flow Chart
247 Participants with schizophrenia or bipolar
disease screened for eligibility
44 Excluded
4 Site closure
40 Did not meet inclusion criteria
17 Active substance abuse
8 Unstable medical condition
8 Unstable psychological symptoms
4 Lost to follow-up
3 Other
203 Participated in open-label phase
(varenicline + CBT)
116 Excluded
56 Did not abstain during open phase
20 Adverse event
17 Withdrew from study
13 Administrative
10 Lost to follow-up

87 Randomized

40 Randomized to receive varenicline
+ CBT (weeks 12-52)
40 Received intervention

47 Randomized to receive placebo +
CBT (weeks 12-52)
47 Received intervention

7 Discontinued participation during
randomization phase
3 Adverse event
3 Lost to follow-up
1 Withdrew from study

19 Discontinued participation during
randomization phase
9 Withdrew from study
3 Lost to follow-up
3 Adverse event
3 Administrative
1 Death

33 Completed study through week 52

28 Completed study through week 52

40 Included in primary outcome
analysis
7 Included using imputed data a

47 Included in primary outcome
analysis
19 Included using imputed data b

The reasons patients withdrew
include that they did not want to
attend or take placebo, they moved,
or no reason was provided. The
reasons for administrative withdrawal
include poor medication adherence,
poor attendance, medical instability,
or site closure. Four participants who
were considered withdrawn for
adverse-events during the
open-phase segment gave more than
1 reason for withdrawing.
a

Data from 7 participants, 1 of whom
had relapsed and 6 of whom had
been continuously abstinent, were
included in the primary analysis
measured by imputation as relapsed
at the time they dropped out.

b

Data from these 19 participants, 17
of whom had relapsed and 2 of
whom had been continuously
abstinent, were included in the
primary analysis by imputation as
relapsed at the time of dropout.

2 Discontinued follow-up
1 Withdrew from study
1 Adverse event
33 Completed study through week 64

26 Completed study through week 64

33 Completed 76-wk follow-up

26 Completed 76-wk follow-up

Forty-three percent (87 of 203) had at least 14 days of continuous abstinence at the end of the 12-week open phase and
were randomized to receive varenicline or identical placebo
and a tapering schedule of CBT for weeks 12 through 52
(Figure 1). Of those randomized, 77 (88.5%) had schizophrenia spectrum and 10 (11.5%) had bipolar disorder.
Treatment groups differed only on age, with participants
assigned to varenicline being older than those assigned to
placebo (Table 1). Eighty-two percent (33 of 40) of those
assigned to varenicline and 60% (28 of 47) of those receiving
placebo remained in the study from weeks 12 through 52.
The 26 participants, 7 in the varenicline group and 19 in the
placebo group, who prematurely discontinued study procedures during the randomized phase and were lost to
follow-up were analyzed as relapsed at the time of dropout.
148

Of these, 6 in the varenicline group and 2 in the placebo
group had been continuously abstinent prior to dropout. The
remainder of those who dropped out had relapsed prior to
dropping out.

Smoking Abstinence
Twenty-four of 40 patients (60%) in the extended-duration
varenicline group achieved biochemically verified, 7-day,
point-prevalence abstinence at week 52 vs 9 of 47 patients
(19%) in the placebo group (odds ratio [OR], 6.2; 95% CI, 2.219.2; P <.001). At week 64, 18 of 40 (45%) in the varenicline
group vs 6 of 47 patients (13%) in the placebo group achieved
7-day, point-prevalence abstinence (OR, 5.1; 95% CI, 1.7-18.0;
P = .002; Figure 2A). From weeks 12 through 52, 18 of 40
patients (45%) achieved continuous abstinence in the
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Table 1. Baseline Characteristics
Total Enrolled
(n = 203)

Nonrandomized
(n=116)

Placebo
(n = 47)

47.5 (10.2)

46.9 (10.0)

45.7 (10.3)

22-68

22-68

23-66

23-65

80 (39)

48 (41)

16 (34)

16 (40)

White

151 (74)

87 (75)

34 (72)

30 (75)

Black

35 (17)

20 (17)

6 (13)

9 (23)

Other

17 (8)

9 (8)

7 (15)

1 (3)

0

2 (5)

Variable

Varenicline
(n = 40)

Age, ya
Mean (SD)
Range
Women, No. (%)

51.4 (9.6)

Race/ethnicity, No. (%)

Hispanic

8 (4)

6 (5)

49 (24)

30 (26)

10 (22)

9 (23)

Never married, No. (%)

132 (65)

80 (69)

31 (66)

21 (53)

Disabled, No. (%)

132 (65)

80 (69)

29 (62)

23 (58)

25.9 (14.2)

28.0 (16.5)

22.1 (9.6)

24.2 (9.4)

Not a high school graduate, No. (%)

Cigarettes smoked per d, average lifetime
Mean (SD)
Range

4-100

4-100

7-40

10-50

Expired carbon monoxide, ppm
Mean (SD)
Range

23.1 (14.9)

24.4 (15.5)

22.6 (13.2)

20.1 (15.1)

2-88

2-88

3-60

4-69

Age at initiation of regular smoking, y
Mean (SD)
Range

17.6 (5.7)

18.0 (6.0)

17.1 (5.1)

17.4 (5.7)

6-45

7-45

6-39

8-32

Mean SD

6.1 (1.8)

6.3 (1.8)

5.9 (1.7)

5.9 (2.0)

≥6, No. (%)

127 (64)

76 (67)

28 (61)

23 (58)

FTND score

Prior cessation attempts, No. (%)
None

25 (12)

20 (17)

3 (6)

2 (5)

≥5

70 (34)

39 (34)

16 (34)

15 (38)

35.0 (14.7)

35.7 (14.8)

32.7 (15.6)

36.0 (13.3)

4-73

4-73

6-69

12-72

51.1 (13.1)

50.0 (13.2)

50.3 (11.7)

55.6 (13.8)

29-98

29-89

33-72

30-98

4.1 (3.3)

3.7 (3.1)

4.7 (3.4)

4.6 (3.9)

0-15

0-14

0-12

0-15
36 (90)

Psychiatric symptom ratings
SANS composite score
Mean (SD)
Range
BPRS total score
Mean (SD)
Range
CDSS total score
Mean (SD)
Range
Psychiatric diagnosis, No. (%)
Schizophrenia spectrum

185 (91)

108 (93)

41 (87)

Bipolar disorder

18 (9)

8 (7)

6 (13)

4 (10)

Prior substance use disorder

94 (48)

50 (44)

22 (48)

22 (58)

Antipsychotic medication, No. (%)
Conventional antipsychotics only
Atypical other than clozapine
Clozapine

24 (13)

16 (15)

4 (10)

4 (11)

119 (65)

67 (63)

28 (68)

24 (67)

41 (22)

24 (22)

9 (22)

8 (22)

1.1 (0.9)

1.1 (1.0)

1.2 (1.0)

1.1 (0.9)

0-4

0-3

0-4

0-3

31.7 (6.7)

31.5 (6.9)

31.9 (6.3)

32.0 (6.7)

19-58

20-58

20-48

19-49

No. of psychotropic medications
Mean (SD)
Range
BMI
Mean (SD)
Range

jama.com

Abbreviations: BPRS, Brief Psychiatric
Rating Scale, for which higher scores
in a range of 24 to 168, indicate more
severe symptoms; BMI, body mass
index, weight in kilograms divided by
the square of the height in meters, for
which 30 or higher indicates obesity;
CDSS, Calgary Depression Scale for
Schizophrenia, for which higher
scores in a range of 0 to 27 indicate
more severe symptoms; FTND,
Fagerstrom Test for Nicotine
Dependence, for which scores of 6 or
higher in a range of 0 to 10 indicate
severe dependence; SANS, Schedule
for Assessment of Negative
Symptoms, for which higher scores in
a range of 0 to 85 indicate more
severe symptoms.
a

There were no significant
between-group differences in
baseline characteristics in
randomized groups except for age.
P values based on 2-sample t tests
or χ2 tests (P = .01; 2-sample t test)
and a trend, P = .06, for BPRS
scores to be higher at baseline in
those assigned to varenicline.
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Figure 2. Point-Prevalence and Continuous Abstinence Rates During Study Treatment and Follow-up Phases
A 7-Day point prevalence abstinence

Relapse Prevention Phase
Weeks 12-52

100

100

80

80

7-Day Point Prevalence
Abstinence, %

7-Day Point Prevalence Abstinence, %

Open Label

60

40

Follow-up Phase
Weeks 53-76

Varenicline
60

40

20

20

Placebo

0

0
0

4

8

12

12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76

Time Since Open-Label
Varenicline, wk

Time Since Open-Label Varenicline, wk

B

Continuous abstinence
Relapse Prevention Phase
Weeks 12-52

Follow-up Phase
Weeks 53-76

Continuous Abstinence
From Randomization, %

100

80
Varenicline
60

40

20

Placebo

0
12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76

Time Since Open-Label Varenicline, wk

varenicline group vs 7 of 47 patients (15%) in the placebo
group (OR, 4.6; 95% CI, 1.5-15.7; P = .004). After treatment
discontinuation, from weeks 12 through 64, 16 of 40 patients
(40%) in the varenicline group vs 5 of 47 patients (11%) in the
placebo group were continuously abstinent (OR, 5.2; 95% CI,
1.6-20.4; P = .003). By week 76, 12 of 40 patients (30%) in the
varenicline group vs 5 of 47 (11%) in the placebo group had
been continuously abstinent since randomizations at week
12 (for a total of 16 months) (OR, 3.4; 95% CI, 1.02-13.6;
P = .03; Figure 2B). The primary abstinence outcomes are
also presented as prevalence ratios (eResults 1 in the Supplement). Abstinence rates at week 52 were also significantly
higher among participants with schizophrenia spectrum and
bipolar disorder who were taking varenicline when the
groups were analyzed separately by psychiatric diagnosis
(eResults 2 and eFigure 1 in the Supplement).
Those in the varenicline group had a longer time to relapse, defined as time from randomization to self-report of
smoking a single cigarette; having an expired carbon monoxide measurement higher than 9 ppm; or dropping out, whichever occurred sooner, with median time to relapse 358 days
150

At week 16, cognitive behavioral
therapy sessions were tapered to
twice a month; at week 20, to once a
month. P values are based on Fisher
exact tests. Seven-day
point-prevalence was higher for
those assigned to varenicline at week
52 (P < .001) and at week 64
(P < .01). Continuous abstinence was
higher for those assigned to the
varenicline group from weeks 12
through 52 (P < .01), weeks 12
through 64 (P < .01), and weeks 12
through 76 (P < .05). There were 40
participants in the varenicline and 47
in the placebo group throughout the
relapse-prevention and follow-up
phases, and there were 203
participants in the open-label phase.

for those in the varenicline group and 35 days for those in the
placebo group (P < .001; eResults 3 and eFigure 2 in the Supplement).
In accordance with the protocol, the 26 randomized participants (7 in the varenicline group and 19 in the placebo group)
who prematurely discontinued study procedures during the
randomized phase and were lost to follow-up were analyzed
as having relapsed at the time they dropped out. However, 6
patients taking varenicline and 2 taking placebo had been continuously abstinent prior to that point. We conducted various
sensitivity analyses, including multiple imputation, in which
treatment effects on abstinence rates remained significant (eResults 4 in the Supplement).

Intervention Participation
Those in the placebo group attended a median of 24 of the 27
CBT group sessions (interquartile range [IQR], 21-26); those in
the varenicline group, a median of 26 (IQR, 22-27) sessions.
Forty-six patients (98%) in the placebo group and 37 (93%) in
the varenicline group attended more than 75% of the group sessions while active in the study.
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Figure 3. Clinical Outcomes During the Open-Label, Randomized, Follow-up Phases
A Mental health
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40

30

Mental health
Varenicline
Placebo

35

30

Physical health
Varenicline
Placebo

20

25
0

4

8

12 16 20 24 28 32 36 40 44 48 52 56 60 64

0

4

8

12 16 20 24 28 32 36 40 44 48 52 56 60 64

Time Since Open-Label Varenicline, wk
No. of patients
Varenicline 39
Placebo
47

14
21

Time Since Open-Label Varenicline, wk
29
30

33
26

40
47

37
42

37
42

35
38

31
34

32 29
31 23

33
26

At week 16, cognitive behavior therapy sessions were tapered to twice a month;
at week 20, to once a month. Data presented are raw means. Error bars
represent 95% confidence intervals. The 12-Item Short Form Health Survey is
scored via a standard algorithm, with higher scores indicating better patient self

perception of health, with a mean score of 50 and a standard deviation of 10 in
a representative sample of the US population. See the legend in Table 1 for score
definitions for Brief Psychiatric Rating Scale, and the Calgary Depression Scale
for Schizophrenia.

Assessments of Psychiatric Symptoms and Safety

Eleven patients were hospitalized during the randomized phase: 4 for medical and 7 for psychiatric events. Eight
of the 11 participants who had been hospitalized continued with
the study during and after hospitalization. There were 2 medical hospitalizations among those taking placebo, 1 for sepsis
associated with complications of diabetes that resulted in death
and 1 for myocardial infarction, and 2 medical hospitalizations among those taking varenicline, 1 for pancreatitis and 1
for hyperglycemia. There were 5 psychiatric hospitalizations
among participants taking placebo and 2 among those taking

There was no effect of treatment assignment on severity of psychiatric symptoms, on self-report of overall health, body mass
index (Figure 3), or on nicotine withdrawal symptoms (eFigure 2 in the Supplement). Adverse events are presented in
Table 2. Among patients treated with placebo 25 of 40 correctly guessed their treatment assignment, which was not significantly different from chance (P = .15). Among those receiving varenicline treatment 25 of 33 correctly guessed their
treatment assignment (P = .005).
jama.com
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Table 2. Adverse Events
No. (%) of Participantsb
Open-Label Varenicline Phase
After Quit Date,
wk 5-12
(n = 158)

Placebo
(n = 47)

Varenicline
(n = 40)

Nausea

84 (45)

40 (25)

10 (22)

15 (38)

Anxiety

55 (29)

47 (30)

12 (26)

11 (28)

Irritability

54 (29)

43 (27)

13 (28)

7 (18)

Headache

49 (26)

48 (30)

11 (24)

17 (44)c

Agitation

49 (26)

51 (32)

17 (37)

5 (13)c

Excitement

45 (24)

45 (28)

17 (37)

Insomnia

45 (24)

43 (27)

11 (24)

11 (28)

Vomiting

40 (21)

36 (23)

6 (13)

10 (26)

Tachycardia

21 (11)

22 (13)

12 (26)

7 (18)

Abnormal dreams

21 (11)

3 (2)

2 (4)

1 (3)

Suicidal ideationd

1 (<1)

5 (4)

2 (5)

2 (6)

Adverse Eventa

varenicline (eResults 5 in the Supplement). The risk ratio for
psychiatric hospitalization was 0.45, but the confidence intervals are wide (95% CI, 0.04-2.9) given the relatively small
size of the study.

Discussion
To our knowledge, this is the first randomized, controlled trial
of maintenance pharmacotherapy for the prevention of relapse to smoking in persons with serious mental illness. Pointprevalence abstinence at 1 year was 3 times higher among those
assigned to maintenance varenicline treatment (60%) than
among those assigned to placebo (19%). The validity of this
finding is supported by a similar treatment effect across a range
of related, secondary smoking-related outcomes. Participants assigned to maintenance varenicline had higher pointprevalence and continuous-abstinence rates at every postrandomization visit during the 40 weeks of relapse-prevention
treatment. The treatment effect on the primary abstinence outcomes remained significant when patients with schizophreniaspectrum and bipolar disorder diagnoses were analyzed separately.
Consistent with prior studies reporting rapid relapse after discontinuation of pharmacotherapy,8 time to 50% relapse was only 35 days after discontinuation of active pharmacotherapy in the placebo group despite continuing weekly
CBT during this period, indicating that weekly relapseprevention focused CBT alone was not adequate to aid participants to maintain abstinence that they had achieved during 12 weeks of varenicline treatment and CBT. Time to relapse
was significantly longer in the varenicline group; however, approximately one-third of the extended-duration varenicline
group relapsed after CBT was tapered from weekly to monthly
sessions, suggesting a possible synergistic effect of varenicline and weekly or bi-weekly CBT for sustained abstinence.
That relapse rates in the placebo group were more than
80%, whereas 60% of those randomized to extendedduration pharmacotherapy had point-prevalence abstinence
152

Maintenance Treatment Phase

Before Quite Date,
wk 1-4
(n = 188)

a

Adverse events that occurred in
10% of more of the participants at
any time point, with additional
inclusion of suicidal ideation.

b

Numbers are presented as the total
number of participants providing
data in at least 1 study visit in that
period.

c

P < .05 Fisher exact test.

d

A rating of 2 or higher in item 8 of
the Calgary Depression Scale for
Schizophrenia suicide rating
indicates active suicidal ideation
(there were no ratings higher than 2
and no suicide attempts).

7 (18)c

at week 52, and 45% were continuously abstinent, supports
consideration of tobacco dependence as a chronic condition
for patients with serious mental illness, even after initial abstinence. Six-months after treatment discontinuation, the selfreported continuous abstinence rate in the varenicline group
was greater than that of the placebo group. A longer duration
study is needed to determine the optimal duration of maintenance pharmacotherapy.
Varenicline was well-tolerated over the 52-week study in
this sample of treatment-stable outpatients with schizophrenia, schizoaffective disorder, or bipolar disorder, based on frequent, standard, clinician-administered ratings of psychiatric symptoms and spontaneous adverse-event reporting. This
is consistent with reports of shorter controlled trials of varenicline in stable outpatients with schizophrenia,10,11,26,27 and
other psychiatric illness.28-32 Although the study was not powered to detect changes in psychiatric symptoms, we detected
no signal for varenicline to be associated with new or worsening neuropsychiatric symptoms. The most common adverse effects with varenicline in the randomized phase in this
trial were headache and nausea.
Although this is one of the largest smoking cessation trials
involving patients with serious mental illness and, to our
knowledge, the first randomized, placebo-controlled, relapseprevention trial involving this population, the primary limitation of this trial is the relatively small sample of 203 participants entering open-label treatment and 87 participants
randomized to the relapse-prevention intervention. Additionally, 26 randomized participants discontinued study participation before the end of the relapse prevention phase and were
considered for the analyses to have relapsed from the time they
dropped out. Despite these limitations, this trial demonstrated a beneficial effect of maintenance pharmacotherapy
on every smoking outcome measure. Although varenicline was
well tolerated, because of the small sample size, it is not possible to accurately estimate the risk of serious adverse effects
or to make claims regarding safety. Participants were recruited from community mental health centers so that the results should be generalizable to the large majority of outpa-
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tient smokers with serious mental illness who are treated in
this type of setting.

Conclusion
Among smokers with serious mental illness who attain initial
abstinence with a standard 12-week course of varenicline and
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