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Abstract
Objective—Smokers often smoke during stressful events, which leads to large increases in
cardiovascular measures such as blood pressure (BP) and heart rate (HR). Since exaggerated
cardiovascular response to stress is associated with cardiovascular disease risk, this study
examined paroxetine’s effect on the physiological response to combining stress and smoking.

Methods—Sixty-two participants completed this randomized, double blind, cross-over study in
which BP, HR, plasma epinephrine, norepinephrine (NE) and cortisol concentrations were
measured at rest, while smoking and during a speech and math task. Laboratory sessions occurred
after one month of paroxetine and after one month of placebo.

Results—Significant increases occurred for all measures (except cortisol) during smoking with
further increases occurring during the speech task (time effect p values <0.001). After one month
of paroxetine, NE and HR values were lower and cortisol values higher (vs. placebo) throughout
the lab session (treatment effect p values < 0.001). Treatment × time effects were observed for
blood pressure and heart rate (all p<0.01). For systolic and diastolic BP, a smaller increase (from
baseline to measures during speech) was observed after paroxetine compared to placebo (both p
<0.006). In both measures, the increase in response to smoking was similar for both treatments,
however the further increase during the speech was smaller when taking paroxetine (vs. placebo).

Conclusions—This study suggests that paroxetine affects physiological response to stress in
smokers. Further research is needed to determine the impact of these results on cardiovascular
health.

Address Correspondence to: Michael Kotlyar, PharmD University of Minnesota, College of Pharmacy Department of Experimental
and Clinical Pharmacology 7-170 Weaver Densford Hall 308 Harvard St SE Minneapolis, MN 55455 kotly001@umn.edu Voice (612)
625-1160; fax (612) 625-3927 .

Trial Registration: www.clinicaltrials.gov # NCT00218439

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers we are providing
this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of the resulting proof before it
is published in its final citable form. Please note that during the production process errors may be discovered which could affect the
content, and all legal disclaimers that apply to the journal pertain.

NIH Public Access
Author Manuscript
Psychosom Med. Author manuscript; available in PMC 2014 April 01.

Published in final edited form as:
Psychosom Med. 2013 April ; 75(3): 236–243. doi:10.1097/PSY.0b013e3182898f6d.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

http://www.clinicaltrials.gov


Keywords
mental stress; smoking; paroxetine; heart rate; blood pressure; catecholamines

Introduction
When individuals are asked to do stressful activities in a laboratory setting (such as giving a
speech or performing mental arithmetic problems), an increase in sympathetic output as well
as activation of the hypothalamic-pituitary-adrenal axis occurs (1). These changes are
associated with physiological responses including increases in heart rate, blood pressure,
plasma catecholamine concentrations and plasma cortisol concentrations. Although there is
much variability between individuals in the magnitude of the stress response, a given
individual’s response to stress is relatively stable over time (2, 3). Both naturalistic and
laboratory studies suggest that large responses to mental stress are associated with
cardiovascular morbidity and mortality. For example, naturalistic studies have found that the
rate of myocardial infarctions and cardiac death is increased following natural disasters, is
increased in conjunction with work related stressors and is increased following an anger
episode (4-7). Additionally, studies that have evaluated the magnitude of the physiological
response (e.g. blood pressure, heart rate, plasma catecholamine concentrations) in the
laboratory and then followed individuals for a prolonged period of time have found that
greater cardiovascular reactivity is associated with poor cardiovascular risk status at follow-
up (8). In fact, a study in which patients with stable coronary artery disease underwent both
mental stress and exercise stress testing found that myocardial ischemia (assessed by
radionuclide ventriculography) during mental stress was more predictive of future cardiac
events than when observed during exercise stress (9). The association between larger
cardiovascular responses to stress and poor cardiovascular outcome suggests that
interventions that decrease the physiological response to stress could potentially have
cardiovascular benefit.

Cigarette smokers are a particularly relevant population in which to assess interventions that
reduce the physiological response to stress. Similar to stress, smoking a cigarette has also
been found to increase heart rate, blood pressure and in many studies plasma catecholamine
concentrations (10, 11). The cardiovascular risks associated with cigarette smoking have
been well described with an estimated 128,000 annual cardiovascular disease deaths in the
United States attributable to smoking (12). The potential mechanisms by which smoking
contributes to cardiovascular disease are numerous and not completely understood but
alterations in blood pressure and catecholamine concentrations may contribute to the
development of atherosclerosis and vascular dysfunction associated with smoking (13).
Since stress is among the two most commonly cited smoking triggers (14, 15) and has been
found in laboratory studies to potentiate smoking (16), the co-occurrence of smoking and
stress are likely to occur frequently. Studies have demonstrated that when stress and
smoking are combined, the cardiovascular responses are additive (17, 18). This exaggerated
sympathetic response that occurs in smokers during stressful stimuli may contribute to the
well-established cardiovascular risks that smoking imparts (19).

One category of medications that may decrease the physiological response to stress is the
selective serotonin reuptake inhibitors (SSRIs). These agents are known to be effective in
the treatment of psychiatric diseases that are characterized by increases in autonomic
activity (e.g. panic disorder, post-traumatic stress disorder) (20-23). Several studies suggest
that in the treatment of these disorders, physiological response to stressful situations is
attenuated (24, 25), as demonstrated by smaller heart rate and blood pressure increases after
fluvoxamine therapy in patients with post-traumatic stress disorder who are asked to
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describe their traumatic event (24) and smaller blood pressure response in patients treated
with paroxetine than in healthy controls (26). The effects of SSRIs on stress response in
psychiatrically healthy individuals are unclear. Although several small studies suggest that
SSRIs may have a similar effect in those without psychiatric diagnoses (27-29), further
research is needed. Among the SSRIs, paroxetine is commonly described as being the most
calming and is the only one currently approved by the United States Food and Drug
Administration for the treatment of generalized anxiety disorder, panic disorder, post-
traumatic stress disorder and social anxiety disorder (all of which are associated with
autonomic responses during certain stressful situations). Additionally, small studies suggest
that paroxetine may have effects on the physiological response to stress and it was therefore
the agent chosen for this study (28, 29).

In summary, there is substantial evidence that larger cardiovascular responses to stress are
associated with poor cardiovascular outcomes and that smoking and stress individually lead
to cardiovascular responses that are additive when smoking and stress occur concurrently.
The mechanisms by which smoking leads to cardiovascular morbidity and mortality are not
completely understood but may be due (at least in part) to the cardiovascular response that
occurs in response to stress and smoking. Smokers would therefore be an important
population in which to test if an intervention could potentially decrease the physiological
response to stress so that future studies can determine if such an effect results in
cardiovascular benefit. There is some limited data suggesting that paroxetine may be an
agent that decreases the physiological response to stress, however more data is needed to
demonstrate if that is the case. The purpose of the current study was therefore to determine
the effect of paroxetine on the physiological response that occurs after the combination of
smoking and stress. Our hypothesis was that the physiological response to stress observed
after taking paroxetine would be less than that observed after taking placebo.

Methods
Design

In this randomized, double blind, cross-over study, physiological response to mental stress
was assessed after smoking a cigarette during two laboratory sessions: following a month of
taking paroxetine and following a month of taking a matching placebo. After an initial
screening visit at which eligibility was confirmed, all eligible and interested participants
were randomized to receive either paroxetine or placebo. Paroxetine was started at 10 mg
taken once daily for a week and then increased to 20 mg taken once daily for the remainder
of the month (consistent with dosing when paroxetine is used clinically). One month of
treatment was selected since this is typically the length of time required for paroxetine to
begin exerting its effects when used in the treatment of psychiatric disorders (30). A
washout period was not used since paroxetine’s half-life is approximately 24 hours and
steady state concentrations are achieved within 1 to 2 weeks (31). One month should
therefore be sufficient time for any effects of paroxetine to wear off and therefore no carry
over effects should exist. After the screening visit, participants returned to the research clinic
for a total of 5 additional visits. Three of the visits were short visits at which participants
received study medication and two were longer laboratory sessions at which the
physiological response to smoking combined with speech and math tasks was assessed. At
each of these visits participants were asked to list any side effects they experienced since the
previous visit regardless of whether they thought the side effects were related to the
treatment. Each of the two laboratory sessions occurred after the participant took the study
medication (i.e. paroxetine or placebo) for a 1 month period. Since sex and nicotine
dependence could potentially have effects on stress response, randomization was stratified
such that four approximately equally sized groups (i.e. male high dependence smokers, male
low dependence smokers, female high dependence smokers, female low dependence
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smokers) were formed with order of treatment randomized within each group. Nicotine
dependence was determined using the Fagerstrom Test for Nicotine Dependence (FTND)
with a score of 6 or greater indicating high nicotine dependence (32). This cut-off is
consistent with previous studies utilizing the FTND (32, 33).

Participants
Volunteers for this study were recruited through flyers and newspaper advertisement. To be
eligible for the study, individuals had to be between the ages of 18 and 65 and smoke on
average 10 or more cigarettes per day for the past year and have an expired carbon
monoxide concentration of > 10 parts per million (ppm) at the time of screening. In
explaining the rationale for using paroxetine in the absence of psychiatric disorders,
volunteers were told that since smokers often report smoking in response to stress, the
purpose of the study was to examine how a medication commonly used to treat anxiety
disorders affects response to a stressful task in smokers. Individuals were excluded if they
had any unstable or serious medical conditions at the time of screening, had abused
substances other than nicotine within one year of beginning the study, used any medications
that could have interfered with measures to be studied (e.g. psychoactive medications,
antihypertensives) or that could interact with paroxetine (e.g. CYP2D6 substrates), had any
psychiatric diagnosis as assessed by the PRIME-MD (34) or regularly used any form of
tobacco other than cigarettes. Additionally, since this was not a smoking cessation study,
anyone interested in quitting smoking in the 3 months subsequent to the screening visit was
excluded from the study. Participants were recruited between November 2005 and August
2010. Written informed consent was obtained from all subjects and this study was approved
by the University of Minnesota Institutional Review board.

Laboratory Sessions
Participants were asked to smoke normally until the evening prior to the day of each
laboratory session but to abstain from smoking overnight prior to the session and the
morning of the session. In order to facilitate blood draws an indwelling catheter was inserted
into an arm vein and an automated sphygmomanometer was attached to the other arm.
Participants then relaxed in a quiet room for a 30 minute period after which they smoked a
single cigarette of their usual brand. They were given 5 minutes to smoke the cigarette and
were then presented with a scenario involving an interpersonal conflict about which they
would need to give a short speech. They were given 3 minutes to plan their speech and 3
minutes to deliver it. The speech was then played back to the participant. The speech task
used is based on previously published methods and has been found to increase physiological
measures of stress (such as heart rate, blood pressure and plasma catecholamine
concentrations) in other studies (35-37). Immediately after the speech, the mental arithmetic
task which consisted of performing a series of additions for a 3 minute period was explained
to participants. This arithmetic task has been used previously and shown to increase
physiological measures of stress (36, 38). A thirty minute relaxation period followed the
conclusion of the mental arithmetic task. All laboratory sessions were started at the same
time of day (i.e. between 8 and 10 AM in the morning) in order to minimize the effect of
circadian differences on stress response.

Blood, from which plasma epinephrine, norepinephrine and cortisol concentrations were
assayed, was drawn at the conclusion of the initial rest period, at the conclusion of the 5
minute smoking period, half-way through the speech task (when catecholamine response
would be expected to be greatest), half-way through the math task, 15 minutes after the
conclusion of the math task and 30 minutes after the conclusion of the math task (by which
time cortisol concentrations could be expected to have increased). Blood pressure was
recorded at 2 minute intervals during the relaxation periods and at 1 minute intervals during
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the stress tasks. Commercially available kits were used to determine plasma catecholamine
and cortisol concentrations. Catecholamine concentrations were determined using extraction
kits acquired though ESA Inc. (Chelmsford, MA) with concentrations quantified with
electrochemical detection. The lower limit of quantitation for both epinephrine and
norepinephrine concentrations was 10 pg/ml. For samples in which epinephrine
concentrations were below the lower limit of quantitation, a value of 5 pg/ml was used for
purposes of analysis. Cortisol concentrations were determined using enzyme immunoassay
kits acquired from Calbiotech (Spring Valley, CA) the lower limit of quantitation for which
was 0.5 μg/dL.

Statistical analysis
Given the completely nested design of this study, a hierarchical linear model was used to
test for change across time within laboratory sessions and to examine treatment by time
effects. We used SAS v. 9.2 PROC MIXED to conduct the analyses with period or draw,
lab, and treatment condition as level 2 fixed effects and the intercept as a random effect. All
tests of significance were two-tailed with threshold for significance at p<0.05.

Results
A total of 75 participants completed the first laboratory session and 62 participants
completed both laboratory sessions. One additional participant completed both laboratory
sessions but did not have usable cardiovascular measures and was not included in the
analysis. In those that completed both laboratory sessions, 29 received paroxetine for the
month prior to the first laboratory session (and therefore placebo for the month prior to the
second laboratory session) and 33 received placebo for the month prior to the first laboratory
session (and therefore paroxetine for the month prior to the second laboratory session). A
summary of the demographic characteristics of participants at baseline is provided in Table
1. Comparing the demographics of participants who completed both laboratory sessions with
those that dropped out after completing the first laboratory session did not find any
significant differences between groups.

Of the 62 participants who completed the entire study, 56% self-reported at least one side
effect while taking paroxetine and 55% reported at least one side effect while taking placebo
(31% reported at least one side effect while taking both paroxetine and placebo). The most
common side effects reported while taking paroxetine were tiredness / drowsiness (27%)
and gastrointestinal symptoms (such as diarrhea, nausea, upset stomach, constipation)
(21%). The most common side effects reported while taking placebo were tiredness /
drowsiness (16%), gastrointestinal symptoms (11%) and feelings of anxiousness, irritability
or frustration (13%).

Effect of treatment on blood pressure, heart rate and catecholamine concentrations
among completers

Among those who completed the study, a significant time effect (all p<0.001) was found for
all of the physiological measures which would be expected to change rapidly in response to
stress (i.e. systolic blood pressures (SBP), diastolic blood pressure (DBP), heart rate, plasma
epinephrine concentration, plasma norepinephrine concentration). For all of these measures,
concentrations increased between the initial baseline period and the post smoking period
with an additional significant increase occurring from the end of the smoking period to the
measures obtained during the speech task (Figure). There was then a significant decrease in
all measures occurring between the speech and math task with an additional significant
decrease occurring between the math task and the subsequent relaxation period.
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Significant treatment effects were found for plasma norepinephrine concentration and heart
rate (p<0.001). Subjects had significantly lower values of these measures throughout the
laboratory session after a month of paroxetine compared to measures observed after a month
of placebo. No significant treatment effects were seen for any of the other measures.
Significant treatment × time effects were observed for blood pressure and heart rate (all
p<0.01) but not for plasma epinephrine or norepinephrine concentrations. For SBP and DBP,
a smaller increase (when comparing baseline values to those obtained during the speech)
was observed in participants when treated with paroxetine compared to treatment with
placebo (F(1,60)=27.4, p<0.001; F(1,60)=8.04, p<0.006; respectively). In both of these
measures, the increase observed in response to smoking was similar for both treatments,
however the further increase that occurred during the speech was smaller when taking
paroxetine than when taking placebo (table 2).

Significant session × time effects were seen in heart rate, systolic and diastolic blood
pressure with the maximal increase in these measures lower in the second laboratory session
compared to the first (all p<0.001). This suggests that there was some attenuation of
response (i.e. habituation) that occurred between the first and second laboratory session. We
examined the effect of treatment order on differences in response between sessions. For
those on paroxetine first, there was little difference between laboratory sessions. For those
on placebo first, the second session appears to be more attenuated compared to the first. This
was observed for heart rate (F(9,232)=20.76, p<0.001), SBP (F(9,232)=11.62, p<0.001) and
DBP (F(9,232)=3.07, p <0.002).

Effect of treatment on cortisol among completers
For participants who completed the study, there were significant differences in cortisol
levels across the measurement points [F(3,183)=37.5, p<0.001] with significant increases
occurring from the measure obtained at the end of smoking to the measure obtained during
speech (t(183)=4.92, p<0.001) and an additional increase occurring for the measure obtained
during the math task (t(183)=9.07, p<0.001). Overall, when participants were taking
paroxetine their cortisol levels were higher (11.00 mcg/dL) than when they were on placebo
(9.47 mcg/dL) [F(1,60)=20.09, p<0.001]. However, no significant difference in change
across time was found between the two conditions [F(3,183)=.84, p=0.48]. Nor were
significant session × time effects found, with changes across the second laboratory session
not significantly different than changes across the first session [F(3,180)=.22, p=0.88].

Effect of gender and FTND on physiologic measures
All the above analyses were repeated with sex and FTND included as covariates in the
analyses. FTND was not a significant predictor of any of the physiologic measures. Women
had significantly lower values on systolic blood pressure (t(59)=3.36, p=0.002), diastolic
blood pressure (t(59)=2.26, p=0.02), plasma epinephrine (t(59)=3.96, p<0.001) and plasma
cortisol concentrations (t(59)=3.39, p=0.002). The inclusion of gender and FTND however
did not alter the results found in earlier analyses of treatment and treatment × time effects.

Effect of treatment on physiological measures among all participants who completed the
first laboratory session

Among the 75 participants who completed the first laboratory session, 13 dropped out prior
to the second laboratory session. Of these participants, 5 received paroxetine and 8 received
placebo. Since cross-over and learning effects would not be a concern in an analysis only
looking at the first laboratory session data, we report these results as additional confirmatory
data regarding the effects of paroxetine on physiological response to stress.
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A significant time effect was seen for all acutely reactive physiological measures with
increases in heart rate, catecholamine, and blood pressure measures occurring during the
smoking period and further during the stress period. Significant treatment × time effects
were seen for systolic and diastolic blood pressure (F(1,71)=17.08, p<0.001; F(1,71)=9.20,
p<0.004). The increase from smoking to speech in systolic and diastolic blood pressure is
smaller in those receiving paroxetine than in those receiving placebo (consistent with the
results of the cross-over analysis) (table 3). For cortisol, a significant time effect was seen
(F(5,361)=20.97, p<0.001) but no significant treatment effect was observed. A significant
treatment × time effect was found (F(5,361)=2.64, p=0.02) with greater cortisol increases
observed in the paroxetine than in the placebo treated group.

Discussion
This study demonstrated that smoking a cigarette results in significant increases in blood
pressure, heart rate and plasma catecholamine concentrations. Being subjected to a stressful
situation immediately after smoking further increases these physiological parameters.
Administration of paroxetine for one month did not attenuate the initial increase that
occurred in physiological measures as a result of smoking but did attenuate the additional
increase in blood pressure that occurred during the mental stress task. Overall, the increase
in blood pressure that occurred when smoking is combined with stress was lower when
smokers were receiving paroxetine than when receiving placebo. Additionally, paroxetine
resulted in lower plasma norepineprhine concentrations and heart rate throughout the
laboratory session. Since greater cardiovascular responses to stress, high plasma
norepinephrine concentrations and elevated heart rate have been associated with poor
cardiovascular outcomes (8, 39, 40), additional research is needed to determine if paroxetine
may have cardiovascular benefits when used in smokers.

Our finding that smoking results in rapid blood pressure and heart rate increases is
consistent with previously published data (10). Similarly, our findings that these measures
increase further when stress is combined with smoking is consistent with previously
published data demonstrating that stress and smoking produce greater effects on
cardiovascular parameters than does smoking alone (17, 18). The effect of paroxetine (or
other SSRIs more generally) on cardiovascular measures during times of stress, particularly
in psychiatrically healthy individuals, has not been studied extensively. Several small studies
assessing the effect of SSRIs in patients with psychiatric disorders that are characterized by
increased autonomic response to certain situations (e.g. panic disorder, post-traumatic stress
disorder, depression) have generally found a decreased response to stressful situations (24,
26, 41, 42). Since these studies were conducted in individuals with psychiatric disorders, it
is not known if the observed effects are independent effects of the medication or are
secondary to improvement of the psychiatric disorder being treated. There is currently very
little data assessing the effects of SSRIs in those without psychiatric disorders, although a
small study has found decreased heart rate and blood pressure response to stress in
psychiatrically healthy individuals with a history of coronary artery disease and another has
found similar results in obese individuals (27, 28). Our study adds to the literature by
demonstrating an attenuated blood pressure response to the combination of stress and
smoking. Considering that larger blood pressure responses to stress are associated with
cardiovascular morbidity and mortality, studies that examine the effects of paroxetine on
cardiovascular outcomes in non-depressed smokers are needed.

Although there were no differences in the magnitude of norepinephrine and heart rate
increase in response to smoking or the stress tasks, norepinephrine concentrations and heart
rate were lower overall during paroxetine administration. There is limited data regarding the
effect of serotonergic antidepressants on plasma catecholamine concentrations; however a
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small study of 12 healthy volunteers found that short term administration of sertraline (an
SSRI) resulted in decreased plasma norepinephrine appearance rate (43). Our finding of
lower heart rate but no difference in blood pressure after a month of paroxetine than after a
month of placebo is generally consistent with findings that SSRI use in the treatment of
psychiatric disorders is associated with no change or slight decreases in resting heart rate
and little effect on blood pressure (44, 45). Small studies in psychiatrically healthy
volunteers similarly found sertraline to be associated with decreased resting heart rate (46)
and paroxetine to be associated with lower heart rate throughout a laboratory session during
which participants were asked to complete a mental stress task (28). The observed slightly
(but statistically significantly) larger increase in DBP in response to smoking after
paroxetine (vs. placebo) administration was not found with the other measures assessed.
Future studies are therefore needed to determine if this effect is replicated and if there are
any clinical implications for instances when smoking does not occur in the context of a
stressful situations.

This study found that cortisol concentrations were higher in smokers when they were taking
paroxetine than when they were taking placebo. Neither the mechanism nor the significance
of these findings is clear. Single doses of SSRIs have been demonstrated to increase plasma
cortisol concentrations (47, 48); however, longer term studies have been less consistent with
most studies finding plasma, salivary or urinary cortisol to either be unchanged or decreased
after SSRI administration (42, 49-51). These longer term treatment studies have generally
measured cortisol concentrations in the context of treating psychiatric disorders such as
depression, generalized anxiety disorder or panic disorder, which are associated with
increased cortisol concentrations (50-52). It is therefore unclear from those earlier studies if
the decreases in cortisol concentrations were independent effects of the SSRIs or secondary
to improvement in psychiatric symptoms. The increase in cortisol in the current study
suggests that the effects seen in previous studies may have been secondary to the resolution
of psychiatric symptoms.

There are a number of limitations to the current study. One limitation is that, in order to best
compare the two treatment conditions, the procedure was standardized such that smoking
and stress occurred in a fixed order. It is likely however that in the natural environment there
are times when stress precedes smoking and other times when stress and smoking occur
concurrently. Although stress and smoking occurred in very close proximity to each other, it
is nonetheless not known if the results would have been affected had the order in which
stress and smoking occurred been altered. An additional limitation is that some habituation
occurred to the speech stressor which likely resulted in the observed order effects.
Habituation effects combined with the observed treatment effects likely explain the finding
that attenuation of stress response was only observed in those receiving placebo first since in
those receiving paroxetine first the habituation and treatment effects would have occurred at
different lab session. The consistent results observed for physiological measures in both the
cross-over analysis and in the analysis in which treatment effects were compared in only the
first laboratory session provide evidence that the overall effects observed are due to
treatment rather than habituation.

Other limitations of this study are related to the generalizability of these results to other
patient populations and to other SSRIs. Specifically, since paroxetine did not attenuate the
increase in blood pressure that occurred in response to smoking but only the incremental
increase that occurred in response to the stress task that occurred after smoking, it is not
known if a similar (or greater) effect would be seen in non-smokers without psychiatric
disorders. If so, that would suggest potential benefits of SSRIs would not be limited to
smokers. Similarly, it is not known if these results would generalize to other SSRIs.
Although paroxetine is a commonly used SSRI, it is inappropriate for some patients to due
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to its side effect profile or the possibility of cytochrome P450 mediated drug interactions.
Therefore it is necessary to determine if other SSRIs have similar effects.

Future studies are needed to determine the clinical relevance of these findings. Exaggerated
responses to stress have been associated with the development and progression of coronary
artery disease (8). Similarly, elevated concentrations of norepinephrine and increased heart
rate have been associated with poor cardiovascular outcomes in patients with cardiovascular
disease (39, 53). Further research is therefore needed to determine if paroxetine has
cardiovascular benefit when used in smokers without psychiatric disorders. The clinical
relevance of these findings as they relate to smoking cessation success also needs to be
further evaluated. Studies have been inconsistent regarding the pattern of physiological
stress response that is predictive of successful cessation (i.e. whether exaggerated or
attenuated stress response is associated with successful smoking cessation) although
differences in study design make it difficult to directly compare the various studies that have
examined this association (54-57). Although SSRIs have not been found to be effective at
generally increasing smoking cessation rates (58), research is needed to determine if
paroxetine might be effective in the sub-population of smokers who are particularly
responsive to stress.

In summary, this study found that one month of paroxetine administration (relative to
placebo) resulted in an attenuated blood pressure response to a stress tasks when such a task
is presented immediately after smoking a cigarette. Additionally, paroxetine administration
resulted in lower heart rate and plasma norepinephrine concentrations throughout the
laboratory procedure. Additional research is needed to determine the clinical implications of
these results both as they apply to cardiovascular health and to smoking cessation efficacy.
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Acronyms used in text

DBP Diastolic Blood Pressure

FTND Fagerstrom Test for Nicotine Dependence

SBP Systolic Blood Pressure

SSRI Selective Serotonin Reuptake Inhibitor
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Figure.
Systolic blood pressure (panel A), diastolic blood pressure (panel B), heart rate (panel C),
plasma epinephrine concentrations (panel D), plasma norepinephrine concentrations (panel
E) and plasma cortisol concentrations (panel F) (mean±SEM) after 1 month of paroxetine
and placebo in participants who completed both laboratory sessions; M+15=15 min after
math task, M + 30 = 30 min after math task
* p<0.001 for treatment effect
# p<0.01 for treatment × time effect
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Table 1

Baseline demographics for those assigned to paroxetine or placebo for the first month

Paroxetine (n= 29) Placebo (n= 33)

Age: mean (SD) 40.0 (11.0) 40.4 (14.1)

Women: n (%) 14 (48.3%) 16 (48.5%)

Race

 White: n (%) 17 (58.6%) 26 (78.8%)

 African American: n (%) 4 (13.8%) 4 (12.1%)

Number of cigarettes per day: mean (SD) 19.4 (8.7) 18.2 (5.2)

Fagerstrom Test for Nicotine Dependence: mean (SD) 4.8 (2.0) 5.1 (1.8)

BMI: mean (SD) 28.3 (5.9) 26.8 (4.8)
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