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Abstract:
Background: Neuropsychiatric safety and relative efficacy of varenicline,
bupropion, and transdermal nicotine patch (NRT) in those with psychiatric
disorders are of interest.
Methods: We performed secondary analyses of safety and efficacy
outcomes by psychiatric diagnosis in EAGLES (Evaluating Adverse
Events in a Global Smoking Cessation Study), a 12-week, randomized,
double-blind, triple-dummy, placebo- and active (NRT)–controlled
trial of varenicline and bupropion with 12-week follow-up, in a subset
population, n = 4092, with a primary psychotic (n = 390), anxiety
(n = 792), or mood (n = 2910) disorder. Primary end-point parameters
were incidence of prespecified moderate and severe neuropsychiatric
adverse events (NPSAEs) and weeks 9 to 12 continuous abstinence
rates (9–12CAR).
Results: The observed NPSAE incidence across treatments was 5.1% to
6.3% in thosewith a psychotic disorder, 4.6% to 8.0% in thosewith an anx-
iety disorder, and 4.6% to 6.8% in those with a mood disorder. Neither
varenicline nor bupropion was associated with significantly increased
NPSAEs relative toNRTor placebo in the psychiatric cohort or any psychi-
atric diagnostic subcohort. There was a significant effect of treatment on
9–12CAR (P < 0.0001) and no significant treatment-by-diagnostic subcohort
interaction (P = 0.24). Abstinence rates with varenicline were superior to
bupropion, NRT, and placebo, and abstinence with bupropion and NRT
was superior to placebo. Within-diagnostic subcohort comparisons of treat-
ment efficacy yielded estimated odds ratios for 9–12CAR versus placebo
of greater than 3.00 for varenicline, greater than 1.90 for bupropion, and
greater than 1.80 for NRT for all diagnostic groups.
Conclusions: Varenicline, bupropion, and nicotine patch are well toler-
ated and effective in adults with psychotic, anxiety, and mood disorders.
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The relative effectiveness of varenicline, bupropion, and NRT versus pla-
cebo did not vary across psychiatric diagnoses.
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D espite strong evidence for efficacy of first-line pharmacother-
apies for smoking cessation in those with psychotic (PD) and

mood disorders (MD),1–10 smoking prevalence remains higher
and is declining more slowly in those with mental health condi-
tions than in the general population,11–14 with 1 in 3 cigarettes
in the United States and United Kingdom sold to someone with
a mental illness.13,15 Despite the fact that the mortality gap, largely
due to smoking-related illness, for those with a serious mental ill-
ness compared with those in the general population is large and
growing,16–18 pharmacotherapeutic cessation aids are underutilized
in those with mental illness, arguably due at least in part to neuro-
psychiatric (NPS) safety concerns.13,19–27 The health benefit of
smoking cessation is clear28,29; thus, assessment of relative NPS
safety and efficacy of smoking cessation pharmacotherapies in
large samples of smokers with psychiatric illness is needed by cli-
nicians, policy makers, and patients in order to clarify their
benefit-to-risk ratio.

Evaluating Adverse Events in a Global Smoking Cessation
Study (EAGLES; NCT01456936) was a large, randomized con-
trolled trial to evaluate NPS safety and efficacy of varenicline
and bupropion compared with placebo and transdermal nicotine
patch (NRT) for smoking cessation in adults with and without
psychiatric illness.30 In the overall EAGLES study population,
neither varenicline nor bupropion had significantly greater risk
of neuropsychiatric adverse events (NPSAEs) than NRTor placebo,
whereas those assigned to varenicline had significantly superior
continuous abstinence rates (CARs) to those on bupropion, NRT,
or placebo, and those assigned to bupropion and NRT had superior
CARs to those on placebo. In the primary report of this study, those
with a lifetime psychiatric illness were reported in aggregate to have
no difference in relative treatment safety or efficacy than those
without a psychiatric illness.30 Random assignment to study med-
ication in the EAGLES psychiatric cohort was stratified according
to prespecified diagnostic categories, those with PD, anxiety dis-
order (AD), and MD.

In order to inform treatment decision making for smokers
with PD, AD, and MD, the primary aim of this analysis was to es-
timate the NPSAE rate with varenicline, bupropion, transdermal
NRT patch, and placebo in smokers with PD, AD, and MD. Fur-
ther, we sought to compare the efficacy for continuous tobacco ab-
stinence from study week 9 to the end of treatment (9–12CAR)
and to the 6-month follow-up (9–24CAR) for these treatments
within these diagnostic categories. We addressed these aims while
assessing the impact of patient-level factors: comorbid substance
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use disorder (SUD), severity of nicotine dependence, and sex, pre-
viously reported to impact smoking cessation success.31–33 While
the primary aim of the article was estimation of NPSAE rates in
the diagnostic by treatment subgroups outlined, for the abstinence
aim, it was our hypothesis that varenicline would be associated
with higher rates of smoking cessation than NRT or bupropion,
and all active treatments would be associated with superior absti-
nence rates to placebo in all 3 diagnostic groups.
MATERIALS AND METHODS

Study Design
EAGLES was a multinational, multicenter, randomized,

double-blind, placebo- and active (NRT)–controlled trial, conducted
between November 2011 and January 2015. The primary report
provides full details of the study design and primary outcomes.30

Participants
Eligible participants for the psychiatric cohort were adults,

aged 18 to 75 years, who smoked 10 or more cigarettes per day,
with exhaled carbon monoxide (CO) of more than 10 parts per
million (ppm) at screening, were motivated to stop smoking, met
Diagnostic and Statistical Manual of Mental Disorders, Fourth
Edition, Text Revision34 diagnostic criteria for current or lifetime
PDs including schizophrenia and schizoaffective disorders;
ADs including panic disorder, with or without agoraphobia,
posttraumatic stress disorder, obsessive-compulsive disorder,
social phobia, and generalized AD; MDs including major depres-
sive disorder (MDD) or bipolar disorder; or borderline personality
disorder. Those with qualifying primary psychiatric disorders
were not excluded for other psychiatric comorbidities, but those
secondary allowable diagnoses were also prespecified and ex-
cluded destabilizing psychiatric conditions such as alcohol and
other drug use disorders within the previous 12 months. Because
bupropion use in bipolar disorder was not allowed in European
Union countries per prescribing guidelines, potential participants
with bipolar disorder were excluded at the EU study sites.
Smokers with a primary diagnosis of borderline personality disor-
der were enrolled; however, this subcohort was small (24 partici-
pants) and thus not included in these analyses. To operationalize
clinical stability required for enrollment, the following were
exclusionary: Clinical Global Impression Severity rating of 5
or greater (ie, markedly ill with intrusive symptoms that impair
social/occupational function or cause intrusive levels of dis-
tress),35 exacerbation of psychiatric condition in the prior
6 months, change in psychiatric medication or dose in the prior
3 months, active suicidal ideation with intent or plan as assessed
with item 5 of the Columbia-Suicide Severity Rating Scale
(C-SSRS), suicidal behavior in the prior 12 months as assessed
with the C-SSRS or considered by the investigator to be at immi-
nent risk of suicidal or self-injurious behavior, active SUD in the
prior 12 months, and urine drug screen positive for nonprescribed
addictive drugs.

Randomization, Masking, and Study Treatment
Computer-generated randomized assignment to varenicline

1 mg twice daily, bupropion sustained release 150 mg twice daily,
NRT 21 mg/d with taper, or placebo was done in a 1:1:1:1 ratio
with block size of 8 for each diagnostic subcohort (PD, AD,
and MD) by-region combination in a triple-dummy (each par-
ticipant not in the placebo arm received 1 active and 2 placebo
treatments, eg, 1 patch and 2 pills per day, each pill to be taken
bid) parallel-group design for 12-week treatment and 12-week
© 2019 Wolters Kluwer Health, Inc. All rights reserved.

Copyright © 2019 Wolters Kluwer 
follow-up phases. Participants and research personnel were
blinded to treatment assignments.

Participants set a target quit date 1 week after randomization,
coinciding with the end of varenicline and bupropion up-titration
and initiation of NRT. Ten-minute individual smoking cessation
counseling was provided at each study visit.36 Study visits were
weekly for 6 weeks, biweekly for 6 weeks, then at weeks 13, 16,
20, and 24. Telephone contacts to determine smoking status
were conducted weekly between study visits. Participants
were encouraged to complete all study visits even if treatment
was discontinued.

Outcomes

Safety
The primary safety end point was occurrence of at least 1

treatment-emergent severe (significant interference with function-
ing) adverse event of anxiety, depression, feeling abnormal or hos-
tility, and/or a moderate (some interference with functioning) or
severe adverse event of agitation, aggression, delusions, halluci-
nations, homicidal ideation, mania, panic, paranoia, psychosis,
suicidal ideation, suicidal behavior, or completed suicide. The pri-
mary end point was met when participants reported 1 or more
event that coded to any of the predefined Medical Dictionary for
Regulatory Activities (MedDRA, v.18.0)–derived preferred terms
across these 16 symptom categories during treatment or within
30 days of treatment discontinuation. Severity criteria for the pri-
mary NPSAE outcome were prespecified; anxiety, depression,
feeling abnormal, and hostility were required to be severe only
to try to distinguish them from events that were expected to be
common during cessation attempts.

Secondary safety end points included incidence of each
component of the primary NPSAE end point and all that were
rated as severe, Hospital Anxiety and Depression Scale (HADS)
ratings,37 and reports of suicidal ideation or behavior elicited by
the C-SSRS.38

Efficacy
The main efficacy end point was CAR for weeks 9 to 12

(9–12CAR). To meet the end point, participants were considered
abstinent at a study visit who reported tobacco abstinence since
the previous study visit at each weekly visit from weeks 9 to
12 and to have had expired CO concentration of 10 ppm or less
at in-clinic study visits (weeks 10 and 12). Participants who
discontinued the study or were lost to follow-up through week
12 were considered nonabstinent. The secondary efficacy end
point was CAR for weeks 9 to 24 (9–24CAR), defined simi-
larly, that is, reported abstinence since the previous visit at each
weekly visit from weeks 9 to 24 and CO concentrations of less
than 10 ppm at in-clinic study visits (weeks 10, 12, 13, 16, 20,
and 24), with subjects who discontinued the study or were lost
to follow-up through week 24 considered nonabstinent.

Assessments
Psychiatric diagnosis was assessed at screening with the

Structured Clinical Interviews for Diagnostic and Statistical
Manual of Mental Disorders, Fourth Edition, Text Revision
Axis I and II Disorders.34,39 Severity of cigarette dependence
was assessed with the Fagerström Test for Cigarette Dependence
(FTCD).40 Neuropsychiatric adverse events were assessed at each
study visit with open-ended questions, direct observation, and the
semistructuredNeuropsychiatricAdverse Events Interview (NAEI).1,30

Positive responses on the NAEI were evaluated for frequency,
duration, and severity to determine if they were NPSAEs.
www.psychopharmacology.com 109
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Psychiatric symptom severity was also assessed at each study
visit with HADS37 and C-SSRS,38 and tobacco and nicotine use
was assessed with a structured questionnaire and expired CO
measurement. Investigators evaluated whether positive responses
on the C-SSRS or proxy reports from family members or others
were NPSAEs.

Statistical Analysis
This is a secondary analysis of safety and efficacy of

varenicline and bupropion compared with NRT and placebo in
those with PD, AD, and MD within the EAGLES psychiatric
cohort. The study was sized to assess treatment safety and effi-
cacy within the overall psychiatric cohort that comprised these
subcohorts, not within the subcohorts. The safety and efficacy
end points were analyzed using generalized linear models (bi-
nomial; identity link for safety, and logit link for efficacy) with
model terms to account for treatment, diagnostic group (PD, AD,
MD), region (United States and non–United States), treatment-by-
diagnostic group interaction, sex, baseline FTCD total score, and
history of SUD (presence/absence). The analysis of safety is re-
ported with observed NPSAE rates with confidence intervals,
point estimates of NPSAE rates with confidence intervals from
the model, and risk differences. Efficacy is reported utilizing ob-
served abstinence rates and odds ratios. To address multiplicity con-
cerns, pairwise treatment comparisonswere restricted by psychiatric
diagnosis (ie, a slice procedure) with a Tukey-based method
for controlling family-wise error rate. Number needed to treat
(NNT) was calculated as the inverse of the absolute risk reduction.

RESULTS
Four thousand fifty participants received at least 1 dose of

study medication and were included in the safety cohort, whereas
4092 participants were randomized to study treatment and in-
cluded in the efficacy cohort (see Consort Diagram, Supplemental
Figure 1, Supplemental Digital Content 1, http://links.lww.com/
JCP/A552; see Table 1 for baseline demographic, smoking-related,
and psychiatric characteristics by primary psychiatric diagnostic
group and treatment assignment). More than 90% in the MD
subcohort had a lifetime diagnosis of MDD; the remainder had
a bipolar disorder. Half of those with MDDmet diagnostic criteria
for recurrent MDD. More than 20% of the sample met diagnostic
FIGURE 1. Participants with 1 or more observed NPSAE in the primary e
during 12-week treatment and 30-day follow-up.
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criteria for a prior SUD; more than 33% met Diagnostic and Sta-
tistical Manual of Mental Disorders, Fourth Edition diagnostic
criteria for a comorbid Axis I psychiatric illness, and more than
12% of participants reported a prior suicide attempt.
Neuropsychiatric Safety
Of 4050 participants in the safety cohort, 239 (5.9%) experi-

enced at least 1 moderate or severe NPSAE in the prespecified,
primary safety end point. The observed incidence of the primary
NPSAE varied little across diagnostic by treatment groups (see
Fig. 1 for observed rates of NPSAEs). In the statistical model of
those reporting 1 or more NPSAE, there was no significant main
effect of treatment, psychiatric diagnostic subgroup (PD, AD, or
MD), region, or baseline FTCD total score and no treatment-
by-psychiatric diagnostic group interaction. Female sex (P = 0.0012)
and a prior SUD (P < 0.0001) were significantly associated with
NPSAE occurrence. The point estimate for incidence of 1 or more
moderate to severe NPSAEs during a smoking cessation attempt
across treatment groups was 6.2 (1.6–10.8) on varenicline, 8.0
(3.3–12.8) on bupropion, 6.4 (2.3–10.5) on NRT, and 7.3
(2.8–11.8) on placebo in those with PD; 6.5 (3.3–9.6) on
varenicline, 8.7 (4.9–12.5) on bupropion, 3.8 (0.8–6.8) on NRT,
and 6.1 (2.9–9.3) on placebo for those with AD; and 7.7
(5.7–9.6) on varenicline, 6.9 (5.0–8.7) on bupropion, 6.8
(5.0–8.6) on NRT, and 5.9 (4.3–7.5) on placebo for those with
MD (Table 2). Confidence intervals for the estimated difference
in NPSAE rate between active treatments and placebo in the over-
all psychiatric cohort and within psychiatric diagnosis included
zero for all comparisons.

Table 2 presents the observed incidence of the primary NPS
end point, its 16 components, and Supplemental Table 1, Supple-
mental Digital Content 2, http://links.lww.com/JCP/A553, pre-
sents NPS events that were severe, that were serious adverse
events (SAEs), or that led to treatment discontinuation, as well
as suicidal ideation or behavior elicited by the C-SSRS. The
observed rate of NPSAEs in the composite end point meeting
criteria for an SAE, for example, life threatening, leading to
hospitalization, was 1.4% overall, occurring in 55 of 4050 partic-
ipants. The combined incidence of NPSAEs in the primary end
point that were either SAEs, of severe intensity, or led to treatment
nd point by diagnostic group. Period for ascertainment of NPSAEs is
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discontinuation was 2.2% overall and similar across diagnostic
group and treatment assignment.

Broadening the list of NPSAEs beyond the predefined pri-
mary NPS end point to include mild AEs and any events captured
through AE reporting and coded to the MedDRA Psychiatric Dis-
order and Disturbances System Organ Class, including sleep-
related AEs, yielded observed overall rates of 21.5% (83/386) in
the PD cohort, 41.4% (324/782) in the AD cohort, and 41.7%
(1202/2882) in the MD cohort. These were most commonly ab-
normal dreams with varenicline and NRT, anxiety with bupropion
and NRT, and insomnia with bupropion and NRT (Supplemental
Table 2, Supplemental Digital Content 3, http://links.lww.com/
JCP/A554).
Additional Ratings of Anxiety, Depression, and Suicidal
Ideation and Behavior

The rate of suicidal ideation and/or behavior on C-SSRSwas
similar across active treatments and placebo and less than 4% in
each cohort (Supplemental Table 1, Supplemental Digital Content
2, http://links.lww.com/JCP/A553). Average weekly HADS anxi-
ety and depression subscale scores decreased (improved) from
baseline to end of treatment +30 days similarly across all treatment
FIGURE 2. Comparison of continuous abstinence rates. A, Observed rate
odds of continuous abstinence for weeks 9 to 12 by treatment assignme
Generalized Linear Mixed Models model that included terms for treatme
Dependence total score, prior alcohol or substance use disorder, and reg
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arms in each psychiatric cohort (Supplemental Figure 3, Supple-
mental Digital Content 4, http://links.lww.com/JCP/A555).
Treatment Efficacy for Continuous Abstinence
Of 4092 randomized participants, 820 achieved continuous

abstinence for weeks 9 to 12 (9–12CA). Observed abstinence rates
by treatment group in the psychiatric cohort and by diagnostic
group are shown in Figure 2A. In the overall model for 9–12CA,
there were significant effects of treatment (P < 0.0001), psychiatric
diagnostic subgroup (P < 0.0001), region (P < 0.0001), and FTCD
total score (P < 0.0001) and no significant treatment-by-psychiatric
diagnosis interaction and no significant effect of sex or prior SUD.
The odds ratios (95% confidence interval) for 9–12CA versus
placebo in the overall psychiatric population were 4.57
(2.59–8.06) for varenicline, 2.22 (1.21–4.06) for bupropion,
and 2.76 (1.53–4.97) for NRT patch. In within-diagnosis com-
parisons of treatment efficacy, the estimated odds ratios for
9–12CA for the active treatments versus placebo were greater
than 3.0 for varenicline, greater than 1.9 for bupropion, and
greater than 1.8 for NRT for all diagnostic groups; pairwise com-
parisons of treatment effects on 9–12CAR within diagnostic
subgroups are provided in Figure 2B. The significant effect of
s of continuous abstinence for studyweeks 9 to 12. B, Comparison of
nt and diagnostic group. From the GLIMMIX Procedure for
nt, psychiatric diagnostic group, sex, Fagerstron Test for Cigarette
ion.
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psychiatric diagnosis was such that those with an MDwere more
likely than those with a PD to achieve 9–12CA. Compared with
placebo, NNT for 9–12CAR for varenicline was 6 for all disor-
ders. Numbers needed to treat for bupropion were 12 for MD,
14 for PD, and 17 for AD. Numbers needed to treat for NRTwere
8 for AD, 12 for PD, and 13 for MD.

Therewere significant effects of treatment, region, and sever-
ity of dependence on 9–24CAR, with no significant effect of psy-
chiatric diagnosis, sex, and SUD and no treatment-by-psychiatric
diagnosis interaction (see Supplemental Figure 2, Supplemental
Digital Content 5, http://links.lww.com/JCP/A556, for pairwise
comparisons of treatment effects on 9–24CAR within diagnostic
subgroups). Compared with placebo, NNTs for week 9–24CAR
for varenicline were 8 for PD and 11 for AD and MD. Numbers
needed to treat for bupropion were 17 for PD, 18 for MD, and 26
for AD. Numbers needed to treat for NRTwere 11 for AD, 17 for
PD, and 29 for MD.
DISCUSSION
EAGLES is the largest randomized, placebo-controlled

smoking cessation trial in smokers with PD, AD, or MDs and
the first trial to allow evaluation of relative NPS safety and ef-
ficacy of first-line smoking cessation treatments and placebo in
smokers with these psychiatric illnesses, who have higher
smoking rates, lower cessation rates,12 and a large and growing
mortality disparity, for which tobacco smoking is considered to
be the largest single contributor.13,16

Regarding NPS safety, we report no main effect of treatment,
no main effect of diagnostic subcohort, and no treatment-by-
diagnostic subcohort interaction on incidence of NPSAEs in a
model that included region, sex, nicotine dependence severity,
and prior SUD diagnosis. Female sex and prior SUD were associ-
ated with higher incidence of NPSAEs. The observed rate of
NPSAEs in the primary outcomewas 4.6% to 8.0%, similar across
treatments within and between diagnostic groups. Thus, psychiat-
ric diagnosis was not predictive of likelihood of experiencing a
moderate to severe NPSAE, within the overall psychiatric cohort.
Prior reports that female sex41,42 and prior SUD43 are associated
with more severe nicotine withdrawal symptoms are consistent
with our findings. Neuropsychiatric adverse events of mild inten-
sity were fairly common; were similar across treatments, including
placebo; and may represent expected events during a cessation
attempt, independent of treatment. Importantly, no psychiatric
subcohort or treatment by diagnostic subcohort category was
identified as at particular risk of the most clinically worrisome
NPSAEs, including hostility, aggression, severe depression,
suicidal ideation, or suicidal behavior. Thus, we do not find ev-
idence that primary PD, AD, or MD diagnosis should guide
choice of pharmacotherapeutic cessation aids from an NPS
safety stand point.

In interpreting the safety data, it is notable that, while partic-
ipants were considered to be clinically stable with respect to their
psychiatric illness at enrollment, they were also at risk of NPSAEs
in this trial. They had, on average, moderate severity of nicotine
dependence at baseline, putting them at risk of nicotine with-
drawal symptoms during a cessation attempt. Many had signifi-
cant baseline psychiatric symptoms, including hallucinations,
delusions, and depressive symptoms revealed by baseline assess-
ments, despite clinically determined best treatment for their psy-
chiatric disorder. Half of those with MDD (90% of the MD
subcohort) had recurrent MDD, and one-third met the diagnostic
criteria for a comorbid psychiatric illness, including a prior
SUD, factors associated with heavier smoking, more severe de-
pendence, and fewer cessation attempts,12,44,45 and 12% reported
114 www.psychopharmacology.com
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a suicide attempt in their lifetime. Thus, we conclude that these
safety results are relevant in a broad range of clinical settings
where smokers with PD, AD, and MD receive care and have the
opportunity to be offered smoking cessation treatment, from
mainstream physical health services to mental health settings.

Regarding efficacy, we previously reported a significant
treatment effect on 9–12CAR and 9–24CAR, with varenicline su-
perior to bupropion, NRT, and placebo, and bupropion and NRT
superior to placebo, with no treatment-by-psychiatric cohort (vs
nonpsychiatric cohort) interaction.30 Here, we similarly report a
significant main effect of treatment on abstinence within the psy-
chiatric cohort and no treatment-by-diagnostic subgroup (PD, AD,
or MD) interaction.

The major aim of this analysis was to provide guidance on
clinical benefit-risk assessment of smoking cessation treatment
choices for smokers with specific mental health conditions. This
analysis demonstrates fairly common mild NPS symptoms, not
different by treatment, and relatively rare serious NPSAEs
ascertained with the NAEI, C-SSRS, and HADS, also not differ-
ent by treatment, including placebo, or diagnostic group, whereas
efficacy of all active treatments was demonstrated over placebo
across all psychiatric diagnostic subgroups for 9–12CAR and
9–24CAR. Odds ratios for 9–12CAR for active treatments com-
pared with placebo within diagnostic groups ranged from 1.8 for
bupropion for those with ADs to 6.9 for varenicline for those with
PDs. The results notably replicate consistent reports of very low
abstinence rates of approximately 4% for smokers with PDs with
behavioral treatment (and placebo) alone.3 Low abstinence rates
with behavioral treatment alone, combined with underutilization
of effective smoking cessation pharmacotherapy,13,22 may underlie
the persistently high smoking rate and the growingmortality dispar-
ity, now estimated at more than 28 years in those with PDs.16

The efficacy effect estimates within diagnostic cohorts are
consistent with the prior literature where such comparisons ex-
ist.3,6,7 Varenicline was superior to placebo for week 9–12CAR
and 9–24CAR for all diagnostic groups. In smokers with MDs,
varenicline was significantly superior to bupropion and NRT,
and varenicline, bupropion, and NRTwere significantly superior
to placebo. For those with ADs, varenicline was significantly su-
perior to bupropion and placebo and nominally superior to NRT,
whereas NRTwas significantly superior to placebo, and bupropion
was nominally superior to placebo. For smokers with psychotic ill-
ness, varenicline was significantly superior to placebo and nomi-
nally superior to bupropion and NRT patch, whereas bupropion
andNRT patchwere nominally superior to placebo. Although some
corrected confidence intervals for odds ratios included 1 for the
within-diagnosis analyses, the AD and PD subcohorts were not well
powered for the comparisons; these did not change our conclusions
based on the overall model and lack of significant treatment-by-
diagnosis interaction.

An algorithm for clinical best practices is evolving for
smoking cessation treatment in the general population, with
varenicline and combination NRT having superior efficacy to sin-
gle NRT and bupropion, all with superior efficacy to placebo.46

While more work is needed, there is interest in developing
guidelines for smoking cessation treatment for smokers with
psychiatric illnesses.3,47–49 This report should contribute to
that effort with the first placebo-controlled efficacy data for
NRT in smokers with PDs, for varenicline, bupropion, and
NRT in those with many ADs, and for replicating findings from
prior trials that smokers with PD, AD, and MDs can quit
smoking with pharmacotherapeutic cessation aids with minimal
effects on psychiatric symptoms.7,49–51 These results, taken in
the context of the larger sample, in which varenicline had superior
efficacy to NRT and bupropion and all active treatments tested
© 2019 Wolters Kluwer Health, Inc. All rights reserved.
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were superior to placebo, with no treatment-by-diagnosis interaction,
suggest that the relative effectiveness of smoking cessation therapies
in the general population of smokers46 applies for smokers with PD,
AD, and MDs.

Limitations
This secondary analysis had limitations in addition to those

reported for the overall trial.30 Without a control group not
attempting to quit smoking, conclusions cannot be drawn regard-
ing whether the observed NPSAE rate is greater than baseline risk
of adults with stable PD, AD, and MD. Dual NRT, considered
first-line treatment,46 was not tested. According to the a priori ef-
ficacy outcomes for the trial, the cutoff for biochemical verifica-
tion of self-reported abstinence was CO 10 ppm or less, although
this may not capture light smoking. Pairwise comparisons in
some subgroups are likely underpowered. For instance, in the
PD subcohort, the corrected confidence intervals for efficacy
for two of the active treatments against placebo include an odds
ratio of 1; however, the point estimates are greater than 2. In the
psychiatric cohort as a whole, the group for which the study was
powered, significant differences were observed for 9–12CAR
and 9–24CAR for all active treatments versus placebo. Our abil-
ity to evaluate comorbid SUD as a moderator was limited to
those with a prior SUD; thus, results may not extend to those
with a current SUD.

CONCLUSIONS
In adults with PD, AD, and MDs, 12 weeks of treatment with

varenicline, bupropion, and NRT were well tolerated during a
smoking cessation attempt and comparable to placebo. The pre-
ponderance of evidence suggests that in smokers with these psy-
chiatric illnesses, consistent with relative efficacy reported in the
general population, varenicline is associated with higher rates of
smoking cessation than NRT or bupropion, and all 3 active treat-
ments are associated with superior abstinence rates to placebo.
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