
Letter to the Editor

Rapid and Sustained Response
to a Single Dose of Sertraline in
a Patient with Newly Emergent
Depression During Varenicline-

Assisted Smoking Cessation

To the Editor:

Depression is common during smoking ces-
sation in patients with and without a prior his-
tory of depression.1-4 Depression and other
serious neuropsychiatric symptoms have also
been reported during varenicline-assisted smok-
ing cessation and the United States Food and
Drug Administration has recently required a box
warning of this risk. A case report of a severe
depressive episode, occurring after initiation
of varenicline-assisted smoking cessation in a
patient with no prior history of depression who
received treatment with sertraline is described.

INTRODUCTION
Varenicline is the latest smoking cessation

medication launched in the US (May 2006).
Varenicline is believed to exert its therapeutic
effect by binding to neuronal nicotine acetyl-
choline receptors (nAChR) with high affinity and
selectivity for the cc2|34 subtype.6 Varenicline has
a 15-fold higher affinity for this receptor than
nicotine and thus successfully blocks nicotine
from stimulating the receptor.6 However, unlike
nicotine which is a full agonist, varenicline is
only a partial agonist of the a2(34 nAChR recep-
tor. It is thought that by preventing nicotine from
binding to a2|34 receptors, varenicline attenuates
the rewarding effects of smoking, while at the
same time sufficiently stimulating the.mesolim-
bic dopamine system to provide blunting of the
craving associated with nicotine withdrawal and
alleviate the symptoms of withdrawal.7

Interestingly, varenicline has also been asso-
ciated with possible antidepressant effects

in preclinical and clinical studies.89 However,
potential adverse neuropsychiatric effects have
been reported in association with the use of
varenicline.10" These concerns led to an FDA
mandated "boxed warning (7/1/09)" in the var-
enicline product labeling to alert healthcare
professionals to the possibility of "depressed
mood, hostility, agitation, and suicidal thoughts
or actions".12 There have also been several case
reports of varenicline exacerbating mood and
cognitive disturbances in patients with a history
of schizophrenia, depression, bipolar disorder,
personality disorder, and substance abuse.13~15

The following case report describes a patient
who developed acute depression during the
course of varenicline treatment and received a sin-
gle dose of sertraline with a rapid and sustained
response while continuing varenicline treatment.

CASE REPORT
A 39-year-old married Caucasian man, father

of three children, had been a smoker for 23 years.
He has two living parents and two younger sib-
lings, a 38-year-old sister and a 35-year-old
brother. He described his father as a depressive,
pessimistic individual, who had been a lifelong
smoker. He described his brother as occasionally
moody but with no history of affective disorder
or psychiatric treatment.

The patient had made one previous attempt
at smoking cessation at 29 years of age. During
that period he was largely abstinent from ciga-
rettes for ~18 months while still smoking occa-
sionally. He reported no major depression or
depressive mood with his prior abstinence. At
the start of treatment, he was smoking ~1 pack
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of cigarettes/day. He described his current
response to cigarettes as follows: If he goes too
long between cigarettes or he is experiencing
a stressful day, he begins to feel irritable, inde-
cisive, and "cloudy minded." He experiences
immediate relief upon smoking and "an even
keel feeling", thus allowing him to think clearly
and maintain "a state of calm."

About 9 months ago, contemporaneous with
learning of his wife's pregnancy, he decided
to quit smoking. He consulted with his gen-
eral practitioner who prescribed varenciline
according to the manufacturer's instructions,
to a final dose of 1 mg BID. The patient had no
history of psychiatric illness and in particular,
no prior episodes of hypomania or affective
instability, and was on no other medications
prior to starting varenicline.

On the eighth day of varenicline treatment,
consistent with his planned "quit date", he
stopped smoking completely. During the third
week of treatment, he developed severe depres-
sive symptoms including prominent anhedonia,
difficulty thinking and concentrating, indecisive-
ness, and loss of energy. He further experienced
a weight gain of 20 pounds and significant sleep
disruption with vivid, bizarre dreams and night-
mares. He denied suicidal ideation, though he
experienced marked feelings of hopelessness,
"no sense of the future", and lack of purpose in
his life. He said, "I saw no reason to get up in
the morning." He had no experience of mood
swings, hallucinations, and paranoid or other
delusional thinking.

The patient appeared for treatment one
week after the onset of this depression. He
was adamant in his determination to complete
the varenicline treatment so that he could suc-
cessfully stop smoking. He reported that the
varenicline had relieved him of any feelings
of craving for cigarettes. In recognition of the
depth of the depression, sertraline 25 mg/day
was initiated at that time with the intention of
gradually increasing the dose. The patient took
the first dose of sertraline in the morning of
that day. Within 2 hours he began to experi-
ence high energy, lightheadedness, and mild
elation. The elation abated by mid-afternoon,
but he continued to feel much improved in his
mood, concentration, and cognition. At the end
of that day, he successfully completed projects
at work which he had been delaying for weeks
due to his depression.

He described this dramatic transformation
as though a light switch had been "turned on
in my head." That evening, he told his wife that
he began to feel like his "old self" again. His
mood was generally euthymic and he reported
no further symptoms of anxiety, poor concen-
tration, anhedonia, lethargy, and negativism.
He felt that it was unnecessary to continue
the sertraline since his depressive symptoms
had resolved and remained resolved when he
awoke the following morning. In addition, his
sleep pattern had returned to normal and he
was able to sleep without interruption. This
patient continued to remain stable in spite of
an additional 2 weeks of varenicline treatment.
He discontinued varenicline at the end of the 8
weeks of treatment. At this time, he has main-
tained abstinence for 9 months post cessation
and has had no further episodes of depression
while remaining free of all medications.

DISCUSSION
This case has possible relevance to two impor-

tant clinical issues: first, the course of therapeu-
tic action to be undertaken if a patient develops
depression while being treated with varenicline
for smoking cessation and second, how to aug-
ment or accelerate antidepressant response.

There are many people who wish to stop smok-
ing that seem to benefit from the assistance of
varenicline, and like this patient, do not wish to
stop the varenicline but develop intercurrent major
depression. Despite the known health risks of
continued smoking, these patients often revert to
smoking to avoid the severe mental pain and func-
tional impairment of depression.

The dilemma clinicians currently face lies in
the decision of how best to help these patients:
Should the varenicline be discontinued in a
patient otherwise responding positively to the
drug and risk relapse to smoking? Or should it
be continued and risk the perdurance and pos-
sible worsening of a severe debilitating depres-
sion? A recent study by Gunnel and colleagues16

analyzed the United Kingdom General Practice
Database to compare risk of suicidal behav-
ior, suicidal thoughts, or depression in patients
treated with varenicline, nicotine replacement, or
buproprion to aid smoking cessation has bear-
ing onthis issue. This study found no evidence
that varenicline was associated with increased
risk of depression or suicidal thoughts. There
was also no difference in the mean risk ratio for
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self-harm (vareniciline: 1.12; buproprion: 1.17)
However, the possibility of increased risk based
on the upper limits of the 95% confidence inter-
val for both of these drugs (varenicline: 1.88;
buproprion: 2.32) could not be ruled out. Thus,
the clinician might take some comfort in con-
tinuing the smoking cessation treatment, yet the
patient remains depressed. This case suggests
a possible resolution of this painful dilemma.
To our knowledge, this is the first report of a
patient with treatment emergent depression suc-
cessfully treated with an antidepressant without
interrupting varenicline treatment.

The specific features of this patient's response
may also be informative with regard to a more
general strategy for antidepressant augmenta-
tion or response acceleration. Although it is quite
possible that the patient's response in this case
could represent a placebo reaction, if we assume
that it represents a genuine pharmacological
response, it suggests a possible novel approach
to antidepressant augmentation.

The rapid and sustained response this patient
demonstrated has support in the preclinical and,
albeit sparse, clinical literature.689 Varenicline
appears, on the basis of this literature, to have
antidepressant properties itself. Among other
possibilities, one putative source of the antide-
pressant effect is related to the anticholinergic
hypothesis of antidepressant action. Specifically,
it has been shown that reduction in stimulation
of a2p4 nAChRs is related to antidepressant
action and reciprocally that excessive stimula-
tion of these receptors is related to the patho-
physiology of depression.17 This proposition also
provides one of the hypotheses of the basis of
nicotine withdrawal depressions.

Nicotine is a potent stimulator of the cc2|34
nAchR and chronic use of nicotine leads to desen-
sitization of the receptor. This is thought to be
one potential source of nicotine's antidepressant
action.18 Upon discontinuation of nicotine, these
receptors sensitize, particularly in susceptible
individuals, and contribute to smoking cessation
related depression. Varenicline and the other par-
tial agonists, cytosine and dianicline, have been
shown to be potent desensitizers of these recep-
tors.19 In addition, varenicline has been shown in
several animal models of "behavioral despair"
to be significantly effective at reducing immobil-
ity time. Perhaps most saliently for this case, in
these "behavioral despair" tests low dose vareni-
cline added to only a moderately effective dose

of sertraline produced a maximal efficacy effect
equivalent to full dose amitriptyline.20

The limited clinical data available also sup-
port the hypothesis that varenicline may have
antidepressant properties. There have been
two relevant studies. Patterson21 conducted a
double-blind within-subjects crossover study
of the effects of smoking cessation on mood in
healthy smokers. Over a 3 day period of absti-
nence there was significantly less negative affect
and more positive affect when the subjects were
taking varenicline than when they were receiving
placebo. In another very interesting open label
study, 18 smokers with concomitant treatment
-resistant depression had varenicline added as
an augmentation agent to their current antide-
pressant treatment. This group as a whole was
reported to show significant improvement in
depression measured by the Quick Inventory of
Depressive Symptomatology (Self-Report).22

Finally, rapid response in major depression has
been reported with ketamine, fluoxetine, and other
agents in premenstrual syndrome, and sertraline
has been shown to have immediate physiologi-
cal effect on the hypothalamic-pituitary-adrenal
axis.2325 This is weakly supportive but convergently
consistent with the possibility that the sertraline-
varenicline combination may produce an aug-
mented antidepressant effect in some patients.

It is thus conceivable that varenicline rather
than inducing depression may actually be reduc-
ing nicotine withdrawal depressions. In this par-
ticular case, a low dose of sertraline may have
produced the strong augmenting effect demon-
strated in animal models. The continuation of
the varenicline may have then been sufficient
to maintain the treatment response and provide
the time necessary for stabilizing the patient.
This hypothesis does not preclude the possibil-
ity that, in certain susceptible individuals, var-
enicline may be provocative of neuropsychiatric
symptoms. In this regard, this patient's response
is also informative. The patient reported a very
brief period of unusual elation following the
administration of the sertraline. This mood effect
normalized over just a few hours. It is possible
that, had the patient continued with sertraline,
he may have converted to a full manic episode.
In certain highly susceptible individuals, such as
those with a vulnerability to bipolar depression,
vareniciine's effects may be sufficient to produce
such a switch. Such a speculation and illustrative
cases have been previously reported.2627 Also, we
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have not in this brief discussion addressed vare-
nicline's effects on the a7 nAChR. Varenicline can
also, at higher doses, desensitize this receptor. It
is possible that in certain individuals with a latent
a7 defect, varenicline may induce a decompensa-
tory process through this mechanism. In sum-
mary, although it is difficult to generalize from
individual cases, this patient's response suggests
that there may be an effective strategy for man-
aging treatment emergent nicotine withdrawal
depression during varenicline-assisted smoking
cessation without the necessity of discontinuing
the varenicline treatment.

Sincerely,
Xiaolei Yu Baran, MD
John P. Docherty, MD
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