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Abstract

Importance: Improving treatment outcomes for smokers with Major Depressive Disorder
(MDD) can have significant public health implications.

Objective: To evaluate the safety and efficacy of smoking cessation pharmacotherapy among
smokers with MDD.

Design: Secondary analysis of a randomized, double-blind, active- (nicotine patch) and placebo-
controlled trial of 12 weeks of either varenicline or bupropion with 12-week follow-up.

Participants: Community volunteers 18-75 years of age; smoke 10+ cigarettes/day; with
clinically stable MDD(N=2635) or no psychiatric disorder(N=4028), from 140 sites in 16
countries.

Intervention: 12 weeks of pharmacotherapy (placebo, PLA; nicotine replacement therapy, NRT;
bupropion, BUP; varenicline, VAR) plus brief cessation counseling.

Corresponding Author: George Kypriotakis, Ph.D., Department of Behavioral Science, University of Texas MD Anderson Cancer
Center, Houston Texas, gkypriotakis@mdanderson.org.

Data Sharing Statement. Upon request, and subject to certain criteria, conditions, and exceptions (see https://www.pfizer.com/

science/clinical-trials/trial-data-and-results for more information), Pfizer will provide access to individual de-identified participant data
from Pfizer-sponsored global interventional clinical studies conducted for medicines, vaccines, and medical devices (1) for indications

that have been approved in the US and/or EU or (2) in programs that have been terminated (ie, development for all indications has
been discontinued). Pfizer will also consider requests for the protocol, data dictionary, and statistical analysis plan. Data may be
requested from Pfizer trials 24 months after study completion. The de-identified participant data will be made available to researchers
whose proposals meet the research criteria and other conditions, and for which an exception does not apply, via a secure portal. To
gain access, data requestors must enter into a data access agreement with Pfizer.


https://www.pfizer.com/science/clinical-trials/trial-data-and-results
https://www.pfizer.com/science/clinical-trials/trial-data-and-results

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Cinciripini et al. Page 2

Measure(s): Primary safety outcome: the occurrence of = 1 treatment-emergent, moderate
to severe Neuropsychiatric Adverse Event (NPSAE). Primary efficacy outcome: biochemically
confirmed continuous abstinence (CA) during the final 4 weeks of treatment (Weeks 9-12).

Results: 6,653 participants (56% female; 39% MDD) ~47 years old. Risk of NPSAEs did

not differ by medication for MDD. MDD had higher risk (p<0.0001) for NPSAEs than the
non-psychiatric cohort (NPC). Efficacy (6,653; intent-to-treat): CA rates for MDD vs. NPC
respectively were 31.2% vs. 38.0% VAR; 23.0% vs 26.1% BUP; 22.6% vs 26.4% NRT; and
13.4% vs. 13.7% PLA but no differential treatment effect was noted within the cohorts. All active
treatments differed from PLA but VAR showed the largest effect.

Conclusions: Results suggest that for MDD smokers, inclusive of those with recurrent episodes
(RE), varenicline plus counseling may be the best pharmacological option for the treatment of
smoking given its greater efficacy effect size and similar risk of NPSAEs.

Trial Registration: ClinicalTrials.gov Identifier: NCT01456936. https://clinicaltrials.gov/ct2/
show/NCT01456936

INTRODUCTION

There is a compelling need to better understand smoking cessation treatment in patients
with depressive disorders. In 2014, smoking rates among those with major depressive
disorder (MDD) were 1.5 times higher than those without MDD?. MDD is one of the most
common psychiatric disorders (life-time prevalence of 20.6%)2 and frequently encountered
in primary care. Fifty-two percent of these individuals seek assistance from primary care
physicians®, who account for 60% of all antidepressant prescriptions.>

Depressive symptom severity is associated with increased risk for persistent nicotine
dependence, relapse across time, 8-10 and more frequent 11 and sustained 12 periods of
withdrawal. Evidence also suggests that smokers with chronic or recurrent depression may
experience poorer cessation outcomes than those with single episode depression13-16,

The adverse health consequences of smoking among those with MDD includes increased
morbidity and mortality from tobacco related illness!’. Smokers with a psychiatric disorder
die 8.4 years earlier from tobacco-related illness than those with no psychiatric disorder

18 With regard to treatment, MDD smokers have lower abstinence rates than those with

no disorders in studies involving quitline interventions and NRT 1913 and in a large
randomized trial involving multiple medications (bupropion, NRT and combinations) 20,
Bupropion and the combination of bupropion and nicotine replacement therapy (NRT) were
found to be more effective than placebo in smokers with past MDD, while neither NRT
alone, fluoxetine, paroxetine or nortriptyline were noted as effective?!. Other studies of
smokers with past or current (stable) MDD showed similar efficacy for bupropion plus NRT
and NRT alone?? and higher quit rates for varenicline vs. placebo with no differences in
neuropsychiatric adverse events23,

The present study is a secondary data analysis of the largest smoking cessation randomized
clinical trial conducted to date involving smokers with psychiatric disorders24. The primary
aim of this analysis was to evaluate the comparative safety and efficacy of varenicline,
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bupropion, NRT, and placebo in smokers with clinically stable MDD versus those with

no psychiatric disorder. A secondary aim was to explore differential responses to these
medications in smokers with recurrent versus single episode MDD. Prior to this trial, there
were no trials evaluating the comparative safety and efficacy of these first-line medications
in smokers with MDD, nor any examination of differences in outcomes among those with
single-episode or recurrent depression.

Study Design

Participants

The parent study (EAGLES: Evaluating Adverse Events in a Global Smoking Cessation
Study, NCT01456936; https://clinicaltrials.gov) was a 24-week randomized, double-blind,
triple-dummy, placebo- and active-controlled trial characterizing the neuropsychiatric safety
and efficacy of varenicline and bupropion. EAGLES methods have been previously
detailed?4. The population consisted of 8144 current smokers screened between November
30, 2011, and January 13, 2015, ages 18-75 from 140 centers in 16 countries including

4116 with and 4028 participants without a history of psychiatric disorders. The primary
safety endpoint consisted of neuropsychiatric symptoms assessed using the Neuropsychiatric
Adverse Events Interview (NAEI), a semi-structured interview 2423 administered at each
visit occurring up to 30 days after the last dose of study medication. The main and secondary
efficacy endpoints were biochemically confirmed continuous abstinence over the last 4
weeks of treatment and at the 6-month follow-up, respectively.

The sample for this analysis consists of 6653 randomized smokers, including 2635 with

a primary diagnosis of MDD and 4028 with no lifetime psychiatric disorder, based on

a mental health professional’s (who were blinded to treatment allocation) review of the
Structured Clinical Interview for DSM-IV-TR (SCID-1)2%. The MDD sample was further
analyzed by separating the participants with MDD into a Recurrent Episode (RE) subcohort
(n =1282) and a Single Episode (SE) subcohort (n = 1343). Like the larger psychiatric
cohort, MDD participants had to be clinically stable, with no significant worsening of
psychiatric status in the prior 6 months and with no changes in treatment over the last 3
months or planned during the study. Potential participants at high risk for suicidal behavior,
as assessed by the Suicide Behaviors Questionnaire-revised 28 or the Columbia-Suicide
Severity Rating Scale (C-SSRS) 27, or those with active substance use disorder, were
excluded. Severity of symptoms was also assessed with the Hospital Anxiety and Depression
Scale (HADS)28. The CONSORT diagram is provided in Figure 1.

Randomization

Subjects were randomized to 12 weeks of varenicline 1 mg twice daily (BID), bupropion
150 mg BID, nicotine replacement therapy (NRT patch: 21 mg/daily with tapering), or
placebo. Participants received brief (<10 minutes) behavioral counseling at every visit.
Randomization was computer generated (1:1:1:1 ratio). Eligibility criteria included smoking
>10 cigarettes/day in the previous year, interest in quitting and exhaled carbon monoxide
(CO) of 210 parts per million (ppm) at screening.

Depress Anxiety. Author manuscript; available in PMC 2022 November 28.


https://clinicaltrials.gov/ct2/show/NCT01456936
https://clinicaltrials.gov

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Cinciripini et al.

Outcomes

Page 4

The primary safety outcome was the occurrence of = 1 treatment-emergent (plus 30 days
post-medication), all-causality (i.e. regardless of treatment relatedness), moderate to severe
NPSAE consisting of 16 event components: anxiety, depression, feeling abnormal, hostility,
agitation, aggression, delusions, hallucinations, homicidal ideation, mania, panic, paranoia,
psychosis, suicidal behavior, suicidal ideation, or completed suicide. To be included as an
NPSAE, four components (anxiety, depression, feeling abnormal, and hostility) required a
severe event (substantial interference with daily functioning), with the remaining twelve
requiring an event of at least moderate severity (some interference with daily functioning).
Secondary psychiatric AE safety outcomes included severe-only NPSAE’s and those that
resulted in discontinuation.

The main efficacy endpoint was carbon monoxide (CO)-confirmed (exhaled CO
concentration greater than 10 ppm) continuous abstinence (CA) during the final 4 weeks of
treatment (Weeks 9-12). Secondary cessation outcome was CO-confirmed CA at 6-months
(Weeks 9-24). Missing abstinence data were coded as smoking 2°.

Statistical Analysis

RESULTS
MDD

Generalized linear models were used for NPSAE and CA endpoints. The model included
treatment, psychiatric cohort, region (US or non-US), and the treatment by psychiatric
cohort interaction. Efficacy analyses utilized all randomized participants, while safety
analyses utilized participants who took = 1 dose of study medication (MDD n = 2602 [RE, n
=1274; SE n = 1328]; NPC, n = 3984) (also see eFigure 1). Analyses were conducted using
SAS® version 9.4 30, All tests were two-tailed with £< 0.05 for statistical significance.

A Tukey-Kramer adjustment was used to control for multiple comparisons within models.
Because subgroup analyses are typically underpowered to answer the safety and efficacy
research questions of the larger EAGLES trial, we prioritized effect size estimates and
confidence intervals over statistical significance in our interpretation and presentation of the
safety and efficacy data.

Baseline Characteristics—Baseline characteristics are presented in eTable 1. MDD
cohort participants were more likely to be female, heavier, more nicotine dependent,
have smoked longer and made more previous quit attempts, than the NPC group. As
expected, smokers in the MDD cohort were also more likely to have a history of

past comorbid conditions, higher HADS anxiety and depression scores, be receiving
psychotropic medications and higher rates of life-time suicidal ideation and/or behavior
on the C-SSRS.

Safety—As shown in Table 1, the observed incidence of moderate to severe treatment-
emergent NPSAEs (see Observed NPSAEs-Primary Composite) was higher in all treatment
arms in the MDD cohort. Collectively, few of these were rated as severe (see Observed
NPSAEs-severe only), with a range of 0.1% for VAR in NPC and 1.5% for NRT in MDD.

Depress Anxiety. Author manuscript; available in PMC 2022 November 28.
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There was no significant effect due to treatment, region, or treatment-by-cohort interaction.
Thus, the risk of moderate-to-severe NPSAEs did not differ by medication treatment group
in either the MDD or the NPC cohort. As shown in eFigure 2, the MDD cohort was at
significantly higher risk (p<0.0001) for the occurrence of an NPSAE than the NPC (risk
difference= 0.032 (95% CI: 0.023, 0.042) but no differences were observed between the
three medications and placebo.

Table 1 also shows the frequency of the individual components comprising the composite
NPSAE (see NPSAE Component Summary). Individually, these symptoms are highly
infrequent, with the vast majority occurring between 0%-.9%. Importantly, we found no
treatment related differences in either self-reported suicidal ideation or behaviors (both very
low frequency events), or treatment discontinuations within the MDD cohort (see Table 1
Primary endpoint events). As shown in Table 1 (see C-SSRS Treatment emergent) overall
ideation was higher in the MDD (2.4%) than the NPC cohort (.7%), consistent with their
higher baseline lifetime reports (eTable 1). Suicidal behavior did not differ across cohorts
(both .1%) or medications.

The incidence of AE’s from the Psychiatric Disorders SOC in the Medical Dictionary for
Regulatory Activities (MedDRA), occurring at a rate of = 1% is shown in eTable2. Overall,
these were similar across all medications, including those on placebo (25.9%-37.2%). The
most common category of AEs was sleep disorders and disturbances.

Efficacy

Main Efficacy Endpoint (CA weeks 9-12): Results for continuous abstinence from weeks
9-12 across cohorts and treatments are shown in eFigure3. Though abstinence for active
treatments were slightly lower in the MDD vs. NPC cohorts, only the main effect of
Treatment was significant (p < 0.001). Neither the main effect of Cohort (p=0.101) nor the
Cohort X Treatment interaction were significant (p = 0.489), indicating that treatments did
not have a differential effect within cohorts.

Effect size differences for CA at weeks 9-12 are presented in Figure 2. Collapsing

across cohorts, all active treatments differed from placebo although varenicline showed

the largest effect. However, comparisons between treatments across cohorts, for weeks 9-12
CA showed that varenicline was superior to NRT and bupropion, whereas bupropion and
NRT did not differ from each other. The same pattern was observed within cohorts (see
Treatments Within Cohort). The overall comparison of cohorts, collapsing across treatments,
was not significant (p = 0.101).

Secondary Efficacy Endpoint (CA weeks 9-24): As shown in eFigure 3, the observed
proportions of continuous abstinence at weeks 9-24 by treatment condition for the MDD

vs. NPC cohorts, respectively, while lower, generally mirror those for weeks 9-12. However,
a significant effect was noted for both Treatment (p<0.001) and Cohort (p=0.010) with no
significant Treatment X Cohort Interaction (p = 0.606), indicating no differential treatment
effect as a function of cohort. As shown in Figure 2, all active treatment comparisons
versus placebo are significant, when collapsing across cohorts (see Treatments Overall

Depress Anxiety. Author manuscript; available in PMC 2022 November 28.
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Comparisons), with varenicline outperforming bupropion and NRT, while bupropion and
NRT did not differ from each other.

Within the MDD cohort, comparisons with placebo are significant for varenicline and
bupropion but not NRT. The MDD cohort reported lower abstinence when combining all
treatments compared to NPC. Although the interaction of Cohort by Treatment was not
significant, it bears noting that within the MDD group, NRT did not differ from placebo
for CA at weeks 9-24, while the other two active treatments maintained superiority over
placebo.

Recurrent versus Single Episode

Baseline Characteristics—The baseline characteristics of those with recurrent (RE)

(n =1282) or single episode (SE) (n= 1343) depression are presented in eTable3. No
substantive differences were observed, though the RE subcohort had relatively higher rates
of psychiatric comorbidities, use of psychotropic medication, lifetime suicide-related history
and higher HADS anxiety and depression scores.

Safety—Table 2 illustrates the observed incidence of moderate to severe treatment-
emergent NPSAEs in the RE and SE subcohorts. Collectively, few NPSAEs were rated

as severe (range .6% in SE NRT and placebo, to 2.5% in RE NRT). Neither the main effect
of Treatment (p = 0.751) or the Treatment by Group (RE/SE/NPC) interaction (p = 0.203)
were significant. There was a main effect of subcohort (F-value = 32.2; p < 0.001), with
higher incidence of NPSAEs observed for the RE and SE versus NPC. As shown in eFigure
4, the RE subcohort had higher rates of NPSAESs versus the SE; however, the risk difference
was not significant (RD = 0.021; 95% CI: 0.00, 0.041). As shown in Table 2, occurrence

of agitation and panic were the most frequently reported symptoms, with somewhat higher
rates observed for agitation in the varenicline RE vs SE subcohort.

The incidence of any type of AE in the Medical Dictionary for Regulatory Activities
(MedDRA) of any severity (ranging from mild to severe), was slightly higher for the RE vs
SE subcohort (see eTable 4) and higher than NPC (see eTable 2 for NPC) but were similar
within medication groups. The most common AE was sleep and anxiety disorders.

Efficacy—As shown in eFigure 5, CA abstinence at weeks 9-12 for RE smokers was
somewhat lower than the SE group across all medications except varenicline. As shown

in Figure 3, only CA between the NPC and RE subcohort was significant; effect sizes
between the NPC and SE and RE and SE cohorts were not significant. There was no
treatment by cohort interaction (SE, RE, NPC) (p = 0.646), and main effects of treatment
remain significant (p < 0.001), reflecting the findings of the MDD and NPC analysis. When
comparing treatments within subcohorts (see Figure 3), the pattern of effects is similar to
the MDD cohort as a whole. Active treatments were superior to placebo, with varenicline
having the largest effect. While varenicline outperformed both bupropion and NRT for the
RE group, there were no treatment differences in the SE group. In addition, bupropion did
not differ from NRT for either subgroup.

Depress Anxiety. Author manuscript; available in PMC 2022 November 28.
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In the CA for weeks 9-24 (see eFigure 5), the rates for all groups declined but no treatment
by cohort interaction was observed. However, Figure 3 indicates that only the varenicline
vs placebo contrast was significant across both cohorts for Week 9-24. The bupropion vs.
placebo comparison was also significant, but only for the RE subcohort.

DISCUSSION

Effective smoking cessation intervention for smokers with MDD can have a major impact
on public health. MDD is one of the most common psychiatric disorders, is associated

with increased smoking prevalence and several indicators of nicotine dependence 610 , and
MDD vs. non-MDD smokers are at greater risk of dying from tobacco related illnesses!’,

at an earlier age 18. Until recently, large-scale studies comparing the safety and efficacy of
smoking cessation pharmacotherapies in smokers with MDD were lacking, nor have there
been analyses of such differences among those with either recurrent or single episode MDD.
Our analysis yielded 4 major conclusions.

The first is that use of smoking cessation medications in smokers with MDD confers little
increased risk relative to those with no psychiatric disorder, for a host of adverse events.
These adverse events may collectively be more common in smokers with MDD, but not
differentially so across medication types. The risk of a pre-defined set of neuropsychiatric
serious adverse events (NPSAES, i.e., anxiety, depression, hostility, aggression, etc.)3L, our
primary safety endpoint, did not differ by smoking cessation treatment within the MDD

or the NPC cohorts; nor were any of the comparisons between medications and placebo
significant. However, the overall risk of NPSAE’s was higher for the MDD (5.3%) vs.
NPC (2.1%) cohort. Individual components of the composite NPSAE were infrequent (few
>1%), with the highest being agitation and aggression, particularly in the MDD cohort;
few were rated as severe. No treatment-related differences in other self-reported AE’s
from any source (MedDRA) were observed. The most common for all smokers were sleep
disturbances. There were no differences in discontinuation due to AE’s. Moreover, there
were no treatment related differences in self-reported suicidal ideation or behavior.

The second major conclusion is that among smokers with MDD, varenicline plus

smoking cessation behavioral counseling may represent the best option of the three active
monotherapies given its greater efficacy effect size and similar AE risk profile. Within

the MDD cohort, varenicline produced higher continuous abstinence rates at the primary
endpoint (Weeks 9-12) compared to all other treatments (OR~1.6), an effect only slightly
lower than that observed in the nonpsychiatric cohort (OR~1.7). No differences were
observed between NRT and bupropion for either group, consistent with previous meta-
analyses32. Treatment effects for all medications were lower for continuous abstinence at 6
months (Week 9-24).

The third conclusion is that while smokers in the recurrent vs. single episode of major
depression cohort reported more frequent NPSAEs, the difference in risk was not significant
(2.1%) and did not differ by medication. Among the individual components of the NPSAE
composite, agitation was the most common, though all were relatively low in frequency and

Depress Anxiety. Author manuscript; available in PMC 2022 November 28.
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few were rated as severe. Self-reports of any AE among RE and SE smokers, regardless of
severity, did not differ, with the most common being sleep disorders and anxiety.

Fourth, although there was no significant difference in the primary efficacy endpoint of CA
Week 9-12 between the RE and SE sub-cohorts, the RE smokers were somewhat less likely
to be abstinent than the NPC smokers (OR=1.23), whereas SE smokers were not. Within
the RE and SE cohorts, all active treatments differed from placebo, but varenicline produced
higher abstinence rates for RE smokers than either bupropion or NRT. The same was not
true for the SE group. Interestingly, this means that while overall abstinence was somewhat
lower in the RE subgroup, RE participants seemed to respond better to varenicline than

the other medications, whereas the response of SE smokers across medications was similar.
These effects diminished by Week 9-24. Efficacy between bupropion and NRT did not
differ in either subgroup. Nevertheless, given the RE group’s lower probability of quitting,
but similar AE profile across medications, varenicline would appear the better choice to
optimize end of treatment outcomes.

Limitations

While it is the largest study completed to date on smokers with MDD, and the first with
sufficient numbers to compare single episode vs. recurrent depression, this study has several
limitations. First, MDD smokers were required to be psychiatrically stable at baseline and
hence our findings may not generalize to smokers with unstable or more severe MDD.
Second, combination NRT (e.g., patch/lozenge/gum), which had become more standard after
this study was undertaken, was not included among the treatments so its comparative safety
and efficacy could not be evaluated. Third, though MDD comprised the largest psychiatric
subgroup in the parent study, the study was not specifically powered to detect differences

in outcomes for the MDD cohort or the RE and SE subgroups. Our results should be
interpreted with that caveat.

Conclusions:

Results suggest that varenicline plus behavioral counseling may be the best treatment option
for MDD smokers, including those with RE, given its greater CA effect size and similar
risk of NPSAEs. MDD smokers are less likely to quit and more likely to experience
NPSAE’s than those with no psychiatric illness, regardless of which pharmacotherapy

they receive. Given the epidemiological evidence that continued smoking may itself be
depressogenic33-36, future studies are needed that target those with untreated current
depression with concurrent treatment of both their depression and nicotine dependence.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Key Points
Question:

Are medications for treating smoking safe and effective for smokers with Major
Depressive Disorder (MDD)?

Findings:

The risk of moderate to severe neuropsychiatric adverse events among smokers with
MDD treated with varenicline, bupropion, or nicotine patch did not differ compared to
those without MDD. Varenicline produced the highest abstinence rates at the end of
treatment and was especially effective for those with recurrent MDD.

M eaning:

Among smokers with MDD, varenicline plus smoking cessation counseling may
represent the best treatment option given its greater efficacy effect size and similar risk
profile.
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Figure 1.
Consort Flow Diagram for Patient Ascertainment
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Week 9-12 Week 9-24
Treatments Overall Comparison OR (95% Cl) OR (95% CI)
Varenicline vs bupropion - 1.653 (1.345, 2.033) - 1.389 (1.097, 1.758)
Varenicline vs NRT - 1.659 (1.350, 2.039) - 1.546 (1.216, 1.967)
Varenicline vs placebo — 3.456 (2.734, 4.369) —.— 2.664 (2.035, 3.486)
Bupropion vs NRT - 1.004 (0.808, 1.246) - 1.114 (0.866, 1.432)
Bupropion vs placebo —-— 2.091 (1.639, 2.667) —.— 1.918 (1.451, 2.535)
NRT vs placebo —.— 2.083 (1.634, 2.656) —.— 1.722(1.298, 2.286)
Treatments Within Cohort
MDD
Varenicline vs bupropion —— 1.551(1.118, 2.152) B 1.295 (0.888, 1.890)
Varenicline vs NRT —-— 1.589 (1.146, 2.202) —— 1.574 (1.066, 2.325)
Varenicline vs placebo —_— 3.004 (2.081, 4.336) —.— 2.396 (1.561, 3.678)
Bupropion vs NRT - 1.024 (0.726, 1.444) --— 1.215(0.810, 1.824)
Bupropion vs placebo —— 1.936(1.321, 2.838) —— 1.850(1.188, 2.881)
NRT vs placebo —— 1.891 (1.291, 2.770) —— 1.522 (0.967, 2.396)
NPC
Varenicline vs bupropion —- 1.762 (1.369, 2.267) —-— 1.489(1.123, 1.974)
Varenicline vs NRT —.— 1.733 (1.348, 2.227) —-— 1.519(1.146, 2.014)
Varenicline vs placebo —a—— 3976(2.971, 5.321) — 2.961 (2.139, 4.099)
Bupropion vs NRT - 0.984 (0.756, 1.280) - 1.020(0.758, 1.373)
Bupropion vs placebo —— 2.257(1.669, 3.053) —— 1.989 (1.418, 2.789)
NRT vs placebo —-— 2.295 (1.699, 3.100) — 1.949 (1.390, 2.734)
Cohort Comparison
MDD vs NPC 1 0.903 (0.799, 1.020) = 0.831(0.722, 0.957)
TI T T T I T T T T T T T T TTT TT T T T T T T T T T T T TTIT
J1 16 25 34 43 5 71 16 25 34 43 5.5
Figure2.
Odds Ratios for continuous abstinence rates for Weeks 9-12 & 9-24 for the MDD and NPC
cohorts.
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o Week 9-12 Week 9-24
Treatments Within Cohort OR (95% CI) OR (95% CI)
Recurrent
Varenicline vs bupropion —. 1.738(1.081, 2.794) T—— 1.470 (0.853, 2.533)
Varenicline vs NRT —_— 1.761(1.100, 2.818) ——— 1.626 (0.939, 2.814)
Varenicline vs placebo - 3.677(2.130, 6.349) - 3.007 (1.594, 5.676)
Bupropion vs NRT o 1.013 (0.609, 1.685) —-— 1.106 (0.613, 1.995)
Bupropion vs placebo —_— 2.116 (1.185, 3.777) —_— 2.046 (1.046, 4.003)
NRT vs placebo —_——— 2.088(1.174, 3.714) —.————— 1.850 (0.942, 3.633)
Single
Varenicline vs bupropion - 1.406 (0.894, 2.212) —— 1.150 (0.679, 1.949)
Varenicline vs NRT T-— 1.447 (0.918, 2.280) +-— 1.520 (0.873, 2.647)
Varenicline vs placebo —— 2.529 (1.535, 4.167) —-—————— 1.957 (1.089, 3.515)
Bupropion vs NRT —.— 1.029 (0.645, 1.641) —r-— 1.321 (0.755, 2.313)
Bupropion vs placebo —-— 1.799 (1.081, 2.996) — 1.701 (0.942, 3.071)
NRT vs placebo —-— 1.748 (1.048, 2.916) —r— 1.287 (0.695, 2.383)
Cohort Comparison
Non vs Recurrent - 1.225 (1.011, 1.486) -— 1.267 (1.014, 1.582)
Non vs Single * 1.014 (0.847, 1.215) -— 1.154 (0.935, 1.426)
Recurrent vs Single - 0.828 (0.657, 1.043) - 0.911 (0.695, 1.195)
IS LU LU LA PRI N T I T T I I T I T I T I T T IT Tl
142 28 36 44 5 5864 61 162 263 364 46554

Figure 3.

Odds Ratios for continuous abstinence rates for Weeks 9-12 & 9-24 for the MDD and RE

and SE subcohorts.

Depress Anxiety. Author manuscript; available in PMC 2022 November 28.



Page 15

(€0e (zoz (€0e (c0e (€0)TT (CYORS (80 (o0 v ()] (80) Tz  alensg/aleIapOIN
uoissaIfby
(000 (zoz (000 (00o (To)e ot 907 (zot ot (€0) L @19nss
TDIT (6°T) 6T TDI1T (om ot €118 (0o et (99) 11 (Lo 1t (7'2) 91 (#'2) €9  alonas/alRIBPOIN
uoneyby
(000 (Tot (TOT (0o (To)e 000 000 (00 o (000 (00)0 asanss
AnnsoH
(000 (00o (000 (00o (00)o 000 000 (00o 000 (00)0 a1anss
Jewlouqy Buijaa4
(00o (00o (00o (Tot (0ot 907 (6009 (soe (s0¢ (90)9T  alanas
uoissaidag
(e0e (000 (ToT (00o (To) ¥ (€02 (s0e (zo)t 90 v (#'0) 0T  alanas
Apixuy

(9¢) U Arewnuns juauodwoD JvSaN

(e (ee (e€ (67T Sz (s (G (2 (V) (9 (1D %s6) %

‘ST ¥'T YT ¥ Y1) ET ‘S0 2T ‘9T)TC PR RA7 ‘8'€) 9'G ‘8'€) 9'G ‘T¥) 66 'SY) €S ansodwod Arewd
7 3VSdN parewns3

(s0)s (c0e o v (Tot (€0)eT ()] (smot TneL TDL (eTee (v AuO-818n8S

(o) ve (§2) sz (z2)ze (eT) et (T8 (zv) 8z (59) 9¢ (579) s¢ (6'3) 6€ (€g)eer (Wv ansodwod Arewid
;»3VSdN PanIasqo
666 900T 686 066 ¥86€ 799 679 2€9 159 2092 s108lgns paest

ogad 18N dng dVA 1V oad 18N dng dVA 1V
140409 d1Jre1ydAsduoN 1J0yooqgns sepJosip ad i

Cinciripini et al.

(DdN 10 @a) Moyoo |ans)-z Aq swuedioned
paleal) Buowe SYSS-O wabiawa-1uawiea) pue (quiodpus Arewnid syl ‘JwSdN) SIUBAS asiaApe JL1eIydAsdoinau Juabiawa-luawiieas) Jo aduaplou|

‘TalqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Depress Anxiety. Author manuscript; available in PMC 2022 November 28.



Page 16

Cinciripini et al.

(000 (00 o (TOT (00o (0ot ot (000 (zot ot (To)e asanss
(000 (To)t (To)T (00o (To)e (zoT (00o (zo)t (zoT (T0)€  819n85/e1RIBPOIN
Joineyag [ep1oIng
(000 (000 (000 (00)o (00)o (00o (00o (00)o (00o (00)0  a1enss
(000 (To)t (000 (00o (0ot 000 (000 (000 (000 (00)0  aJanag/a1RIaPOIN
uonesp| [epIoiwoH
(000 (000 (000 (00o (00)o (00o (00o (zo)t (00o (00)T ®18n8s
(00o (Tot (00o (00o (0ot (000 (000 (zot (so¢ (€0)v  a1anag/a1eIapoIN
SISOYIAsd
(000 (000 (000 (00o (00)o 000 (000 (000 (000 (00)0 auanes
(00 o (00o (TOT (00o (0ot ot (000 (00o (000 (00)T  @49naS/aeIaPOI
eloueled
(ToT (Tot (ToT (00o (To)e ot (000 (zot (000 (To)z auanes
(c0e (ToTt o v (00o (z0)s8 (80s (6009 #16 (6009 (0T) 9z  alensg/areIzpOIN
Jlued
(000 (0oo (000 (00o (00)o (000 000 (00o (000 (00)0 a19nss
(zo)z (zoz (TOT (00)o (To)s ot (€0 (soe ot (€0) L 819n8S/BIRIBPOIN
eIUBIN
(000 (00o (000 (00o (00)o (000 000 (zot (000 (00)T asanss
(000 (00)o (000 (to)t (OYO)Rs (zoT (zoT (€02 (zoT (c0)G  a19neS/e1RIBPOIN
uolyeurdn|ieH
(000 (00)o (000 (00)o (00)o (00o (00o (000 (00o (00)0 a1enss
(000 (To)T (000 (00o (0ot 000 (000 (zo)t (000 (00)T  aJ9nag/a1RIaPOIN
suoisnjeg
(000 (00)o (To)T (to)t (To)e (00o (000 (000 (zoT (00) T  ®18n8s
ogad 18N dng dVA 1V oad 18N dng dVA 1V

140409 d1Jre1ydAsduoN

110U0OqNS S BPICSID QAW

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Depress Anxiety. Author manuscript; available in PMC 2022 November 28.



Page 17

Cinciripini et al.

*(yored aunoodiu
Jewuapsuely) Adelayy Juswade|dal aunodIu ‘YN Nmm_mom Buirey A111aA3S apIdINS BIqUINIOD ‘SHSS-D {JeAId)Ul 33UBPIU0D ‘1D ‘(Uoniulap Jad Sse) Juans aslanpe dLIeIYdASdoinau ‘SN :SUOIRIAIQAY

‘Aisuaiul
Aue Jo spodal annsod aJe a1ay parioday SJUsAS 8sIaApe ILITRIYIASOINBU 819ASS 0 81RJSPOW St BLIS1LID 18W 10 SYUSAS 3SIOAPE PaIapISUu0d aJam UORapI [epIdins Jo suodas painded-SYSS-O (e Hoz.u

"SUBSIN] ST BIA SEM co_aE_mm_.Q
"Sa[esned

11e papnjoul pue (yuabiawa-juawiieas) se 0] paiiajal) Juswieali-1sod sAep og 01 dn Jo Juswieas}-uo ajiym (Ainsoy ‘fewloude Buijasy ‘uoissaidap ‘A1sixue) syusuodwiod ¢ 1oy ANSUSIUL 3I8ASS JO pue (ap1oIns
pajajdwod Jo ‘uoiieapl [epIoIns ‘101Aeyaq [epIaINns ‘sisoydAsd “elouesed ‘oued ‘eluew ‘uonespl [epIdiWoy ‘suoieuIdN|fey ‘suoisn|ap ‘uoissaifbe ‘uonenbe) sjusuodwiod ZT 1oy ANSUaIUL 818A3S O Sesapow
10 a1am Jey ‘syusuodwod 9T Buluueds ‘swiia) paliagaid HAPSIN T9Z 0 1s!| paiy1oads-aid e Woly JUSAS 3SIBAPE BUO 1SE3] 1B JO 90USLINII0 Y} SB Paulyap sem ‘JySdN ‘ulodpus Aages Arewd ay L,

(1°0) (To)t (To)T (00o (toe (zoT (zoT (zo)t (000 (Toe Joineysg
(Lo (s0)s (s0)s (6'0)6 (20) 9z (L2)8t (zo vt ot (0¢) 0z (2) €9 uonesp|
(80)8 (s0)s (0 g (60)6 (20) L2 (2281 @1 nTr (0¢) 0z (72) €9 Jo1Aey3q Jo/pue UoIEap [EPIdING

(%) u (Juabirswe-jusuieall) | SHSS-0

(0T) 01 (80)8 (L0) 2L (zo)z (20) 22 (02 et (@)1 (T2 (02 et (8T ¥ uonusAIaul
JUBWIEaJ] JO UOITBNUIIUODSIP JuswIeal}
J3U119 01 P3| YO ‘9J9Aas ‘SnolIas

o v (2oL (s0)s (To)t #0) LT (@18 (18 €0z 18 (0T 9z UOIENUINUOISIP
Juswieal] Jusuewlad 0] pa]

(e0e (zo)z (ToT (00o (09 €0z (s0e (zo)t (€02 (€0)8 JUBA3 3SISAPE SNOLIBS

(96) U ‘Sjuana Jurodpus Arewitid

(ToT (000 (000 (00o (0ot 000 (000 (000 (000 (00)0 auanes
(ToT (00o (000 (00o (0ot (000 000 (00o (000 (00)0  819n9S/e1RIBPOIN
aproIng
(ToT (00o (00o (00o (0ot (000 (zot (00o (000 (00)T auanes
(€0e (zoz (TOT (00o (c0)9 €0z €0z (00 o €0z (20)9 si1anas/erRIBPOIN
uolyesp| [eproIng
ogad 18N dng dVA 1V oad 18N dng dVA 1V
140409 d1Jre1ydAsduoN 1J0yooqgns sepJosip ad i

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Depress Anxiety. Author manuscript; available in PMC 2022 November 28.



Page 18

(CXORS @Dy (90 ¢z @nv (80) TT (90¢ (CXORS Loz (ST S (8'0) OT  aJanss/aleIapolN
uolissaIfby
(000 (CXORS (00o (00o (to)t (CXORS (60 ¢ (ot (ot (G0)9 auanss
(Cale (L2)6 (28 (60) € (6'1) 52 (528 (528 (0€)6 (67€) €T (0€)8e  alanas/alelapolN
uoneyby
(000 (000 (00 o (00 o (00)o (000 (000 (00 o (00o (00)0  auanss
AnnsoH
(000 (000 (00o (00 o (00)o (000 (000 (00o (00o (00)0  auanss
Jew.ouqy Buijaa4
(000 €0t (60 € (90 ¢ (50)9 (k7 (CRIEe] (00o (ot (80)0T  alanes
uoissaidaQ
(90)2 (000 (000 (€0t (co)e (000 (60) € (0T (670) € (G0) L @19nss
Apixuy

(9¢) U Arewnuns juauodwoD JvSaN

(187 (172 (672 (69 Wszeler (88 (06 ('8 (66 (22 (1D %s6) %

‘80) e ‘57 87 ‘0€) ¥'S ‘€2 9Y ‘9'€) Z'9 ‘1'€) ¥'9 ‘7€) 8'G YY) TL '06) 9 ansodwod Arewd
7 3VSdN parewns3

(90 ¢ 90 ¢ (Cadkes (60 ¢ (60) 2T oL (s2)8 Loz @nv OnT1Z (@)U AluO-818n8S

(€28 (8') 91 ('9) 81 (o) sT (ev) LS (z'9) 0z (e'9) 0z (979) 21 @Dz w918 (W)U ansodwod Arewid
;»3VSdN PanIasqo
e zee T€E €z€ 82€ET 443 LT T0€ vee v.2T s108lans paest

ogad 18N dng dVA 1V ogad 18N dng dVA 1V
albuis aan We1Inosy ad N

Cinciripini et al.

(3s) aposids a1buis (3¥) 1us1IN2a4 :UOIRILYISSE]I LoYoIgns AddIN Aq suedioned
paleal) Buowe SYSS-O wabiawa-1uawiea) pue (quiodpus Arewnid syl ‘JwSdN) SIUBAS asiaApe JL1eIydAsdoinau Juabiawa-luawiieas) Jo aduaplou|

‘¢ slqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Depress Anxiety. Author manuscript; available in PMC 2022 November 28.



Page 19

Cinciripini et al.

(000 000 (00o (00 o (00)o (000 (000 (00o (00 o (00)0  8uanss
(000 (00)o (0T (0T (c0)e (€0t (00o (000 (00o (T0) T  819n8S/81RIBPOIN
loineyag [epioins
(00o (00o (000 (00)o (00)o (00o (00o (00)o (00)o (00)0 auenes
(000 (000 (000 (00)o (00)o (000 (000 (000 (00o (00)0  aJanag/a1RIBPOIN
uonesp [epIoiwoH
(000 (00)o (0T (00o (to)t (00)o (00o (000 (00o (00)0  @au9nss
(000 (000 (CXORS (ot (c0o)z (000 (000 (00o (902 (€0)z  auanag/aleIapolN
SISOY2Asd
(000 (000 (000 (00)o (00)o (000 (000 (000 (00o (00)0 auaneg
(000 000 (00o (00o (00)o (CXORS (000 (00o (00o (TO)T  @4an8S/a1eIapoIN
eloueled
(000 (000 (ot (00o (to)t ot (000 (00o (00o (TO)T a4anes
(CXORS 90 ¢ @nv 90z (20)6 @Dy (Ca9h7 (1S @nv (€T) LT  2lanas/erelapoN
Jlued
(000 000 (00o (00o (00)o (000 (000 (00o (00o (00)0  au9nss
(00o (00o (0T (o0t (co)e (€0t (90 ¢ Loz (00)o (#'0)G  818n8S/a1RIBPOIN
elUBN
(000 000 (€0t (00 o (to)t (000 (000 (00 o (00 o (00)0 8uanss
(00)o (€0t (902 (0T (€0 v (€0t (00o (000 (00o (T0) T  819n8S/81RIBPOIN
uolyeurdn|ieH
(00o (00o (000 (00)o (00)o (00o (00o (00)o (00)o (00)0  auenes
(000 (000 (0T (00)o (co)t (000 (000 (000 (00)o (00)0  aJan8g/a1RIBPOIN
suoisnjgag
(000 (00)o (00)o (0T (to)t (00)o (00o (000 (00o (00)0  @au9n8s
ogad 18N dng dVA 1V ogad 18N dng dVA 1V
albuis aan We1Inosy ad N

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Depress Anxiety. Author manuscript; available in PMC 2022 November 28.



Page 20

Cinciripini et al.

ewlsapsuen) Adesauy Juatuade|dal aUN0dIU “LHN *; 791205 Bulley A1IaAdS 8pIOINS BIGINI0D ‘SHSS-O {[eAIaIUl 80USPHU0D ‘IO ‘(UoNIUYap Jad Se) JUaAd dSIaApe JLIRILOASA0INAU ‘IYSAN 1SUONEIABIGAY

*(yored aunodiu

‘AlIsuaiul

Aue 1o suodal aanisod ale aiay pauoday "SIUBAS 8SIBAPE dLIIRIYIASA0INaU 819A8S 0 31EJBPOL SB B1IB)LID 18 JO SIUBAS 8SI9APE PaISPISUOD 8I8M UOITRapI [2PIdINS O suodas painided-SHSS-O |18 10N,

"SUBBIAl ST BIA Sem co:mE:mm_.Q

esned

11e papnjoul pue (yuabiawwis-juaLuleal) se 01 paliajal) Juswieal-1sod sAep og 01 dn Jo Juswiean-uo ajiym (Ainsoy ‘fewouge Buijasy ‘uoissaldap ‘A1sixue) sjusuodwiod 7 1oy AJisusiul 1aA8s o pue (apIdins
pa18]dwod Jo ‘uoneapl [epIaINs ‘IoIABYaq [ePIoINS ‘sisoyoAsd “eloueted ‘olued ‘eluew ‘Uuoiespl [epIoIWIOY ‘suolTeUIdN|[eY ‘suoisnjap ‘uoissaiffe ‘uonelbe) syusuodwod ZT J0) ANISUBIUI 819A8S 10 BJelapow
10 2Jam Jey ‘sjusuodwiod 9T Buiuueds ‘swiis) pasiageld YHAPSIN T9Z 40 1S palioads-aid © W) JUSAS 3SI9APE SUO 1Sea| 18 JO 80UBLINJJ0 dY) St paulsap sem ‘JySdN ‘utodpus Aajes Arewnd ay L,

(00) (€T (0T (00o (c0)e (ToT (00o (000 (00o (to)t loineysg
@Dy @Dy (ST v (€1) L1 (ev vT (ze) ot (029 (8%) 9T (9¢) ov uoneap|
@nv @nv (CRl v (€1) LT (ev) ¥T (ze) ot (029 (87) 91 (9¢) ov JoIney3q J0/pue UOKERPI [BPIDING

(96) U (uabiawa-jusuneal ) 54550
@nv (902 (sT)§ (o)1 1) 8T (8726 (8€) et (L0)z (81)9 (€2)62 uonusAIaul
Juswiieal] 10 uolenuiuoasIp Juswiesl)
18Y119 01 P3| YO ‘9J9A8s ‘SnolIss
(60) € (000 (0T CRXS (20)6 (918 (28 (0T (670) € [(GaIPA UONENUIUOISIP
Juswieal] Jusuewlad 0] pa]
(000 (00o (0T (902 (co)e (902 (60) € (00o (00o o)g 1UBAS 8SIBAPE SNOLISS
(96) U ‘SjuaNa Jurodpus Arewitid
(000 (00o (00)o (00o (00)o (00)o (00)o (00o (00o (00)0 au9nss
(000 (000 (00o (00o <(00)0 (000 (000 (00o (00o (00)0  @Jan8S/a1RIPOIN
aproIns
000 (000 (00 o (00o (00)o (000 (000 (00o (00o (00)0  8uanss
(€T (000 (00o (0T <(0)z (€0t (902 (000 (o0t (€0) v a1anag/a1eIapOIN
uoneap| [epIoIns
ogad 18N dng dVA 1V ogad 18N dng dVA 1V
albuis aan We1Inosy ad N

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Depress Anxiety. Author manuscript; available in PMC 2022 November 28.



	Abstract
	INTRODUCTION
	METHODS
	Study Design
	Participants
	Randomization
	Outcomes
	Statistical Analysis

	RESULTS
	MDD
	Baseline Characteristics
	Safety
	Efficacy
	Main Efficacy Endpoint (CA weeks 9-12)
	Secondary Efficacy Endpoint (CA weeks 9-24)


	Recurrent versus Single Episode
	Baseline Characteristics
	Safety
	Efficacy


	DISCUSSION
	Limitations
	Conclusions:
	References
	Figure 1.
	Figure 2.
	Figure 3.
	Table 1.
	Table 2.



