Eur Arch Psychiatry Clin Neurosci (2007) 257:383-388

DOI 10.1007/500406-007-0726-2

Jorge Luiz Carrao * Leila Beltrami Moreira + Flavio Danni Fuchs

The efficacy of the combination of sertraline with buspirone for

smoking cessation

A randomized clinical trial in nondepressed smokers

Received: 28 August 2006 / Accepted: 19 January 2007 / Published online: 27 September 2007

Abstract In a double-blind placebo-controlled
trial, we evaluated the efficacy of the combination of
sertraline and buspirone plus cognitive-behavioral
treatment to promote tobacco abstinence in individ-
uals referred to a chemical dependency clinic. Ninety
eight individuals 18-65 years of age were randomized
to placebo or sertraline 25 mg/day for 2 days, fol-
lowed by 50 mg from day 3 to 90, and buspirone 5 mg
three times a day for 7 days, and 10 mg from day 8 to
90. The rate of continuous abstinence at the 26th week
of follow-up, informed by the patient, was 43.5% in
the active treatment group and 17.3% in the control
group (p = 0.01). The odds ratio for continuous
abstinence for the intervention group was 4.74 (95%
CI 1.50-14.55) (adjusted for smoker households and
number of cognitive sessions). Nicotine withdrawal
symptoms were common in both groups (98.7% vs.
95.5% p = 0.37). The combination of sertraline and
buspirone with cognitive-behavioral therapy was
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more effective than placebo and cognitive-behavioral

therapy to promote smoking cessation.
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Introduction

Tobacco is among the leading risk factors to global
and regional burden of disease [10]. Findings from
the 2002 National Youth Tobacco Survey [27] indicate
that current use of any tobacco product ranged from
13.3% among middle school students to 28.2% among
high school students. The European Community
Respiratory Health Survey on the general population
of young adults (20-44 years old) reported 36.9% of
current smokers [3]. In a population-based survey, we
identified that 34.9%, 95% Confidence Interval (CI)
from 31.9 to 37.8, of adults living in Porto Alegre,
southern Brazil, are smokers [29]. According to the
Diagnostic and Statistical Manual of Mental Disorders
IV (DSM-1V) criteria, about 50-80% of smokers in the
United States are dependent on nicotine and
approximately 80% of smokers want to quit smoking
but less than 5% succeed without external assistance
[1]. Nicotine dependence is associated with deficiency
of dopamine, serotonin, and norepinephrine in the
brain [9]. Nicotine increases neuronal activity related
to euphoric effect and when it vanishes depression
and anxiety supervene [9, 24].

Nicotine-replacement therapy has been widely
used to treat smoking dependence but its efficacy is
still unsatisfactory [9, 20]. Anti-depressive drugs such
as bupropion [17, 20] and nortriptyline [32] have
been effective to promote smoking cessation. Varen-
icline, a parcial agonist at the «42 nicotinic acetyl-
choline receptor, was more effective than bupropion
in one clinical trial [21]. Buspirone, a non-benzodi-
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Fig. 1 Flow chart showing the patients allocated to the treatment groups

azepinic anxiolytic drug acting on serotonergic neu-
rotransmission, showed variable efficacy over absti-
nence rates and nicotine withdrawal symptoms [3, 16,
18]. Buspirone 30 mg/d and transdermal nicotine
were associated with similar efficacy on smoking
cessation [16]. In a meta-analysis [18] that included
only two small trials comparing buspirone with pla-
cebo, the pooled odds ratio was 0.71, with a 95% CI
between 0.34 and 1.48, which does not rule out a
clinically useful effect. Patients with high levels of
anxiety may benefit [4]. Sertraline, an antidepressive
that inhibits serotonin re-uptake, showed to reduce
craving compared with placebo [31]. It has also
pharmacokinetic advantages and low occurrence of
adverse reactions. The association of an antidepres-
sant drug with an anxiolytic has not yet been tested to
date [16, 17]. Therefore we decided to explore the
hypothesis that the combination of these agents could
have a synergistic effect, improving the smoking
quitting rates.

In this report, we present the results of a ran-
domized, double-blind, placebo-controlled trial test-
ing the efficacy of the association of sertraline with
buspirone on the rate of smoking cessation.

Materials and methods

Patients selection and randomization

Participants were recruited in a chemical dependency outpatient’s
clinic of the Brazilian public health system. In the total, 102 out of
310 screened patients fulfilled the selection criteria and were en-
rolled in the trial (Fig. 1). Seventy-seven were allocated to the
placebo group and 25 to the active treatment group in accordance
with a computer generated randomization, in blocks of four and in
a 3:1 proportion.

To be included in the study patients were required to be be-
tween 18 and 65 years old; to have smoked at least 15 cigarettes per
day during the last 3 years; and to have nicotine dependence based
on the DSM-IV criteria [1]: presence of a cluster of three or more of
the seven symptoms listed in DSM-IV occurring at any time in the
same 12-month period. We additionally applied the Fagerstrom
Test for Nicotine Dependence (FIND) [15]. Patients should be
motivated to quit smoking in 30 days after the initial evaluation
(the Prochaskas action stage, stages of change in smoking cessa-

tion) [31]. A negative test for pregnancy (human corionic gonad-
otrophin) was required for women on reproductive age. Exclusion
criteria were the use of other psychoactive substances; major
depression or distymic disorders in the last 2 years; bipolar dis-
order, intolerance to the study drugs; two positive answers to CAGE
questionnaire [28]; presence of other psychiatric illnesses that
could affect the capacity of the patient to follow the medical pre-
scriptions; serious organic illness and a weight lower than 45 kg. A
psychiatrist administered the questionnaires and evaluated the
presence of clinical and psychiatric co-morbidities.

The study was approved by the Ethics Committee of our
Institution, and all patients gave their informed consent to par-
ticipate.

Patients attended to weekly sessions of cognitive-behavioral
therapy (CBT) aiming behavior modification throughout the study.
Sessions were conducted by three psychotherapists, who were
unaware of the treatment allocation. The topics included motiva-
tion, identification of the trigger points for smoking, study of
means of resistance, weight control and support for the use of the
study medications. When they stopped smoking, the therapy was
oriented to the prevention of relapse. Participants who did not
show up in a session were contacted by telephone.

Intervention

The intervention lasted 90 days. Patients randomized to active
treatment received a capsule with 25 mg of sertraline on days one and
two of the treatment, after breakfast, followed by a capsule with
50 mg from day 3 to 90. Buspirone was given three times a day before
meals, in the doses of 5 mg between days 1 and 7, and 10 mg capsules
from day 8 to 90. Both drugs were used in lower doses to prevent
addictive toxicity (serotonin syndrome). The control group received
placebo capsules well-matched in terms of taste and appearance to
the sertraline and buspirone, in the same dosage schedule.

In the second week following the starting of treatment (15th
day), patients were instructed to attempt to quit smoking. Follow-
up visits were scheduled for the first week after the attempt, gen-
erally on the third day, and thereafter on the 4, 8, 12, 16, 24 and
26th week after randomization.

Outcomes

The efficacy of the treatment was assessed by the rate of continuous
abstinence 6 months after smoking cessation, the post-quit date.
No cigarettes smoking after the quitting date characterized con-
tinuous abstinence. Secondary endpoints were the rate of compli-
ance with the use of medication, which corresponded to the
utilization of at least 80% of the capsules [30] of sertraline and of
buspirone or of the respective placebos, and the incidence of ad-
verse events.

At each visit, the patient was asked by a blinded investigator if
he/she had smoked since the last consultation, and if so, how many
cigarettes he/she had smoked. The presence of craving, withdrawal
symptoms, use of other drugs, and the occurrence of adverse and
other clinical events, were also evaluated. Compliance with treat-
ment was evaluated at each visit by checking on the number of
capsules taken since the last consultation.

Statistical analysis

The sample size of 75 individuals in the control group and 25 in the
intervention group (3:1) was based on an estimate of abstinence of
10% in the placebo group and 45% in the active treatment group,
with an alpha error of 0.05, and power of 80%.

Data were analyzed with EPI-INFO, version 6.4 and SPSS, ver-
sion 10. Efficacy was tested according a modified intention-to-treat
analysis. The rate of abstinence in the groups was compared by the
xz-test, as well as the compliance to the drugs and the behavior
therapies, and the occurrence of withdrawal symptoms. Relative



Table 1 Baseline characteristics of smokers treated with sertraline plus
buspirone (n = 23) or placebo (n = 75)
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Table 2 Odds ratio for continuous abstinence in 6 months follow-up for
smokers treated with sertraline plus buspirone (n = 23) versus placebo
(n = 75)°

Sertraline/Buspirone Placebo
Characteristics (n=23) (n =75) 0dds ratio 95% Cl p
Age (year), mean + SD 440 £ 9.2 40.8 +£ 9.8 Treatment group 4.74 1.5-14.99 0.008
Female (%) 14 (60.9) 46 (61.3) No. of smokers in household 0.30 0.09-0.99 0.049
White (%) 19 (82.6) 69 (92.0) No. of session in group therapy 1.1 1.03-1.20 0.004
Education (%)
<8 years 13 (56.5) 39 (52.0) 2 Adjusted for number of smokers in the household and number of cognitive-
8 < 11 years 3 (13.0) 17 (22.7) behavioral sessions of therapy
11-13 years 5(21.7) 12 (16.0)
College graduate 2 (8.7) 7 (9.3)
Income (Brazilian 37 £30 42 £32
minimum wages?) 100
Others smokers in household (%) 14 (60.8) 43 (57.3) - 80
Years of smoking cigaretts, 28.7 £ 10 24.0 £ 10.2 5 60
mean + SD e 40
No. of cigaretts smoked 219 + 46 232 £ 6.9 2
daily, mean + SD 20
Alcohol drinking (%) 13 (56.5) 49 (65.3) 0 - T T T T T T 1
No previous attempts to quit (%) 14 (60.9) 50 (66.7) 3D 30D 60D 90D 120D 150D 160D
Fagerstrom score® 57 %16 58+ 19
Score > 5 (%) 17 (73.9) 56 (74.7) days
Nicotine physiological . 23 (100) 75 (100) = sertralina/buspirona — placebo
dependence—DSM-IV (%)
History of major depression (%) 0 8 (10.7) . . . .
Generalized anxiety disorder (%) 0 8 (107 Fig. 2 Self-report frequency of craving for cigarrettes in treatment group of

2 Brazilian minimum wages (one wage is equivalent to US $ 163 per month)
® FTND, the range for the Fagerstrm Test for Nicotine Dependence score is
0-10, with scores >5 indicating higher levels of nicotine dependence (phyisi-
ological dependence)

¢ Defined by the presence of tolerance or withdrawal

risk for continuous abstinence in the active treatment group was
computed. The rate of quitting smoking was adjusted for the
number of cognitive-behavioral therapy sessions attended, and the
number of other smokers in household in a logistic regression
model because these two conditions showed crude association with
smoking abstinence.

Results

Baseline characteristics and rates of abstinence
and compliance to the treatment program

Of the 102 randomized patients, four were lost of
follow-up, two in each group (three moved to other
cities and one abandoned the treatment because of
adverse events). The participants randomized to the
active and control group were similar in the distri-
bution of prognostic factors (Table 1). Attendance at
the cognitive-behavioral therapy sessions was low but
similar in the two groups: 22% of the active treatment
group and 25% of the placebo group attended to at
least 12 sessions (p = 0.73).

At the end of the drug treatment period the con-
tinuous abstinence rate were 43.5% in the active
group and 24.0% in the placebo group (p = 0.07). The
rate of continuous abstinence after 6 months of
ceasing smoking was greater in the active treatment
group (10 out 23 participants, 43.5%) than in the
control group (13 out 75, 17.3%, p = 0.01). Accord-

sertraline plus buspirone (S/B; n = 23) and placebo group (n = 75) in follow-
up 180days. x*-test p > 0.05

ingly, treating four patients with sertraline and
buspirone (associated with behavioral therapy) for
3 months lead to the abstinence for 6 months of one
patient. The relative risk of continuous abstinence for
the group treated with sertraline and buspirone
against the placebo group was 2.51 (CI 1.27-4.95) and
increased substantially after adjusting for confound-
ing (Table 2). The rate of compliance to the treatment
with medication was 16/23 individuals (69.6%) for the
sertraline and 14/23 individuals (60%) for the buspi-
rone in the active treatment group and 32/75 indi-
viduals (42.7%, p = 0.089) and 32/75 individuals
(42.7%, p = 0.126), respectively, for the correspond-
ing placebos.

Craving and nicotine withdrawal symptoms

Withdrawal symptoms of nicotine were common in
both placebo and active treatment groups (98.7% vs.
95.5% p = 0.371), and were not different between
groups for abstinent subjects. On the third day fol-
lowing the index day, 90.8% of the patients com-
plained from craving (94.4% on placebo and 84.2% on
sertraline plus buspirone; p = 0.37). There was a
gradual decline with time in both groups (Fig. 2).
Other frequent withdrawal symptoms were anxiety
(62.8%), restlessness (56.3%) and appetite alterations
(43.7%). The evolution of depression, anxiety, rest-
lessness and changing in appetite was not different
between the experimental groups along the experi-
ment. Anger was the only characteristic that was of
lower intensity in the group treated with the combi-
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Table 3 Number of smokers (n = 98) treated with sertraline plus buspirone
(n = 23) or placebo (n = 75) that complained of adverse events

Sertraline/buspirone Placebo

n (%) n (%) p
Digestive symptoms 19 (82.6) 55 (73.3) 0.366
Drowsiness 18 (78.3) 52 (69.3) 0.407
Headache 14 (60.9) 51 (68.0) 0.527
Dizziness 9 (39.1) 35 (46.7) 0.525
Sexual Disfunction 8 (34.8) 18 (24.0) 0.306
Irritability 8 (34.8) 47 (62.7) 0.018
Insomnia 8 (34.8) 28 (37.3) 0.824
Lack of appetite 6 (26.1) 12 (16.0) 0.274

nation of buspirone and sertraline (Fig. 3), but a play
of chance can not be excluded since we did not adjust
for multiple comparisons. Anger at baseline was in-
versely associated with continuous abstinence but did
not reach statistical significance (p = 0.193).

Adverse events

The majority of patients of both groups complained of
adverse events: 91.3% in the active treatment group
and 88.0% in the placebo group, p = 1.0. There were no
serious adverse events and no patient required specific
management for an adverse event. Table 3 presents the
most frequent adverse events. The most frequent
complaints in both groups were digestive symptoms,
drowsiness and headache. Only irritability was more
frequent in the placebo than in the intervention group
(p = 0.018), but again we did not adjust for multiple
comparisons. Only one patient from the active treat-
ment abandoned the treatment due to intolerance to
the study medication (because of diarrhea).

Discussion

We demonstrated that the use of the combination of
sertraline and buspirone for 3 months promoted
higher rates of smoking cessation for six months in
smokers without psychiatric comorbidity. This effi-
cacy—a four times greater probability to be contin-

uously abstinent—is highly significant in clinical
terms. The absence of smokers in the household was
also a protective factor and may be secondary to a
genetic trace related to the serotonergic system
function [6], or to an environmental influence. Al-
though, similar rates of continuous abstinence have
been reported by other authors [20, 32], the rate ob-
served in this study both for the placebo and inter-
vention groups was higher than predicted. This may
be explained by a high motivation to quit smoking.
Patients must be in the Prochaskas action stage [31]
to be included in the study and they were spontane-
ously seeking for treatment not attending an advisor
for clinical trial. In the randomized clinical trial of
varenicline [21] the rates of continuous smoking
abstinence for weeks 9 through 12 at the end of
treatment were similar to our findings. The self-report
of smoking cessation might have artificially increased
the proportion of quitters, but not the difference be-
tween groups, in view of the double-blind design of
our trial. On the other hand, the CBT for both groups
until the end of the study may have contributed for
this rates. Attending CBT was an independent pre-
dictor for abstinence, but the rate of compliance was
low. The very different frequency of visits scheduled
for the cognitive-behavioral sessions and to receive
the agents may be among the reasons for the low-rate
of adherence to the CBT.

The efficacy of sertraline plus buspirone to pro-
mote smoking cessation has not been demonstrated
to date [17, 18]. Both drugs had variable efficacy when
used separately [4, 7, 17, 18]. Craving, depression,
anxiety, restlessness and change in appetite varied
similarly in both groups, suggesting that other
mechanisms may be involved in the cessation of
smoking, such as those related by Schiffman et al.
[35]. The lower rate of anger in the active treatment
group was previously described by Coccaro et al. [5],
and Fishbein et al. [11], who have demonstrated that
antagonizing the diminution of serotonin is associ-
ated with impulsive aggressive behavior. Sertraline
plus buspirone might reduce the sensitivity to stim-
ulus that causes rage and that are antagonized by the
use of nicotine by smokers [19, 26].

Buspirone acts selectively on the pre-synaptic 5-
hydroxi-tryptamine 1A (5HT;,) receptors as a sero-
tonergic antagonist and presents a partial agonist
action on the post-synaptic receptors thereby affect-
ing anxiety, depression, sexual behavior, temperature,
arterial pressure, pain [13, 34] and, possibly, also
plays a role in serotonergic modulation of the sleeping
Rapid Eye Movement (REM) [36]. Its influence on
parameters of sleep REM [37] and an increase in
sleepiness might modify the effect of the buspirone on
patients seeking to quit smoking. Sertraline does not
show affinity for the 5HT,, receptors [2, 22, 33]. Its
anti-depressive action seems to be mediated by direct
influence on the cerebral serotonergic neurones that
activate the noradrenergic neurones in the locus ce-



ruleus. This activation of the locus ceruleus provokes
the down-regulation of the post-synaptic beta-recep-
tors and the pre-synaptic alpha-receptors, which dif-
ferentiates sertraline from fluoxetine [2, 8, 22, 33].
These drugs also do not present anti-cholinergic ef-
fects, which could accentuate the withdrawal symp-
toms related to the diminution of the liberation of
acetylcholine that occurs in the absence of nicotine
when smoking ceases [27]. Furthermore, the increase
in extra-cellular serotonin is related to the modulation
rate of liberation of acetylcholine in the central ner-
vous system that has been attributed to nicotine [12].

The combination of sertraline and buspirone had
no effect on craving. This result is consistent with the
observed in studies with bupropion [19] and nor-
triptyline [22], but not with the findings of Jorenby
et al. [21]. These authors recorded reduction of total
craving with varenicline and with bupropion com-
pared with placebo. In other trial [7], craving was
considerably reduced by sertraline in comparison
with placebo.

The incidence of adverse events was high but
similar in both groups, being irritability the only
statistically significant difference possibly reduced by
combination of sertraline and buspirone (Fig. 3).
Probably some symptoms attributed to the treatment
were confounded by nicotine withdrawal symptoms.
Only one patient in the active treatment group with-
drew because of adverse events, which indicate that
the combination of sertraline and buspirone was well
tolerated. Probably as a result of the small doses used
[23], only 26.1% of participants treated with sertraline
complained of lack of appetite.

The relatively small sample size and the absence of
evaluation of the intensity of symptoms of abstinence
are potential weakness of our study. Our 3:1 allocation
rate was employed in view of budget limitation (sup-
ply of active treatment). An alpha error is unlikely,
however, but the size of benefit may be taken only as
an estimation of the real efficacy. Another limitation
was the absence of documentation of abstinence by
carbon monoxide and cotinine measurement, but a
reasonable agreement between informed and mea-
sured compliance with the recommendation to stop
smoking has been reported [14, 25].

In conclusion, we demonstrated the efficacy of the
combination of sertraline and buspirone with cogni-
tive-behavioral therapy to help smokers to quit
smoking. Further comparisons of this association
with other established pharmacological interventions
are necessary to confirm if this therapy may be of
value for smoking cessation.
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