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Background Previous research demonstrated the efficacy of sustained release bupropion (bupropion SR) for smoking cessation
in whites as well as moderate to heavy (>10 cigarettes per day [CPD]) African American smokers. We evaluated

whether bupropion SR was effective for smoking cessation among African American light smokers (<10 CPD).

Methods A randomized, double-blind placebo-controlled trial was conducted from December 27, 2007, to May 13, 2010.
All participants were African American light smokers (<10 CPD), aged 18 years or older. Participants were ran-
domly assigned to receive 300 mg bupropion SR (150 mg once daily for 3 days and then 150 mg twice daily) (n =
270 participants) or placebo (n = 270 participants) for 7 weeks, and up to six sessions of health education coun-
seling. Serum cotinine was measured at baseline (week 0). The primary outcome was salivary cotinine-verified
7-day point prevalence smoking abstinence at week 26; a cut point of 15 ng/mL differentiated smokers from
nonsmokers. Salivary cotinine-verified smoking abstinence at end of medication treatment at week 7 was also
examined. Odds ratios (OR) for smoking abstinence and 95% confidence intervals (Cls) were calculated using
logistic regression models. All statistical tests were two-sided.

Results Participants at baseline visit (week 0) smoked an average of 8.0 CPD and had a mean serum cotinine level
of 275.8 ng/mL (SD = 155.8 ng/mL); most used menthol cigarettes (83.7%) and smoked within 30 minutes of
waking (72.2%). After imputing those lost to follow-up as smokers, no statistically significant difference in long-
term smoking abstinence rates at week 26 was observed between bupropion SR and placebo groups (13.3% vs
10.0%, OR = 1.39, 95% Cl = 0.82 to 2.35, P = .23). Cotinine-verified smoking abstinence rate at end of medication

week 7 was higher in the bupropion SR vs placebo group (23.7% vs 9.6%, OR = 2.92, 95% Cl = 1.78 to 4.77, P< .001).

Conclusions Bupropion SR was effective in promoting smoking cessation during the medication phase of treatment but
showed no effect on long-term smoking cessation among African American light smokers. More research is

needed to identify strategies for sustaining abstinence among African American light smokers.
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Tobacco use remains the leading preventable cause of morbidity and
mortality for all racial and ethnic groups in the United States (1).
Indeed, smoking is responsible for greater than 30% of all cancer
deaths and is a major contributor to heart, lung, and cerebrovascular
disease (1). More than 50% of all African American smokers use 10
or fewer cigarettes per day (CPD) and thereby can be described as
light smokers (2,3). Although African Americans smoke fewer CPD
than the general population, they experience disproportionately
greater tobacco-related disease burden, including the highest rates
of cancer incidence and mortality (1,4). Unfortunately, African
Americans are less likely to receive tobacco use treatment or to
achieve abstinence when making a quit attempt, making treatment
of this group a public health priority (5,6).

African Americans have been underrepresented in smoking ces-
sation research (7-9), and only two studies have evaluated tobacco
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use treatment for African American light smokers (9,10). The 2008
Clinical Practice Guidelines for Treating Tobacco Use and Dependence
recommend counseling and pharmacotherapy for the treatment of
smokers, and call for treatment research with ethnic minority
smokers and light smokers, because of limited research with these
groups (11). Because most smoking cessation trials have been con-
ducted with predominantly white (of European descent) moderate
to heavy smokers, assumptions cannot be made about the benefit
of pharmacotherapy for racial and ethnic minority smokers
or for light smokers. In addition to smoking fewer CPD, African
American smokers are more likely to smoke high-tar and mentholated
cigarettes (12,13), to have slower rates of nicotine metabolism (14),
and to show higher levels of cotinine (the primary metabolite
of nicotine) per cigarette smoked (14-17). Such differences may
influence treatment response.
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This study builds upon a series of Kick It at Swope (KIS)
studies focused on enhancing treatment for tobacco use in African
American moderate to heavy smokers (KIS-I study) (8) and African
American light smokers (KIS-II study) (9). As part of the KIS-II
study, Ahluwalia et al. (9) evaluated the efficacy of nicotine gum vs
placebo combined with either health education (HE) counseling or
motivational interviewing. The findings demonstrated the efficacy
of HE counseling in doubling smoking abstinence relative to mo-
tivational interviewing but found no measurable benefit of nicotine
gum (9). The sample of light smokers demonstrated variations in
daily smoking patterns and a wide range of baseline cotinine levels,
suggesting that dosing using nicotine replacement therapy might
be challenging. Because sustained release bupropion (bupropion
SR) is a non-nicotine medication shown to be effective in pro-
ducing abstinence in African American moderate to heavy smokers
(210 CPD) (8), consideration of bupropion for light smokers
was warranted. Bupropion is an effective first-line medication for
tobacco use treatment, shown to approximately double the absti-
nence rates at 6 months compared with placebo (8,11,18). Based
on previous research, bupropion treatment was expected to aid
withdrawal reduction among individuals using the medication to
assist quitting (19). The goal of the current Kick It at Swope III
(KIS-III) study was to evaluate the efficacy of bupropion in com-
bination with HE counseling for smoking cessation in African
American light smokers.

Methods

Study Design

"This KIS-III study was the third in a series of clinical trials of African
American smokers conducted at an urban community-based clinic
in Kansas City (MO) that serves predominantly low-income African
American patients. KIS-III was a randomized, double-blind
placebo-controlled study with the primary aim of evaluating the
efficacy of bupropion SR in combination with HE counseling for
smoking cessation among African American light smokers. A total
of 540 participants, recruited from December 27,2007, to October
27,2009, were randomly assigned to receive a 7-week supply of
active bupropion SR or placebo. All participants were scheduled
to receive six sessions of HE counseling. The primary outcome
was cotinine-confirmed 7-day point prevalence smoking absti-
nence at 6 months. A community advisory board assisted in the
implementation of the study. Participants provided written
informed consent, and the study procedures were approved and
monitored by the University of Kansas Medical Center Human
Subjects Committee. Study design, methodology, treatment
intervention, and recruitment are described in further detail
elsewhere (20).

Participants, Screening, and Randomization

Eligible individuals self-identified as African American, men and
women aged 18 years or older, interested in quitting smoking,
smoked 10 or fewer CPD for 2 or less years, smoked on 25 or more
days in the past month, smoked for at least 3 years, had a home
address and functioning telephone number, were willing to attend
scheduled study visits, and to provide biological samples for
genetic analyses related to nicotine and bupropion metabolism.
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CONTEXT AND CAVEATS

Prior knowledge

In a previously conducted randomized trial, sustained release
bupropion (bupropion SR) was effective in promoting smoking
abstinence in African American heavy smokers (smoked >10 ciga-
rettes per day).

Study design

A randomized, double-blind placebo-controlled trial was conducted
to evaluate the efficacy of bupropion SR in smoking cessation treat-
ment of African American light smokers (smoked 1-10 cigarettes
per day). Participants received 300 mg bupropion SR or placebo for
7 weeks and up to six sessions of health education counseling were
provided to all. Salivary cotinine levels were measured to verify
abstinence.

Contribution

The initial abstinence rate at week 7 was statistically significantly
higher in the bupropion SR group compared with the placebo group
(23.7% vs 9.6%), but long-term abstinence rates were not statis-
tically significantly different in the bupropion SR and placebo
groups (13.3% vs 10.0%).

Implication

During the medication phase of treatment, bupropion SR was
effective in promoting smoking cessation among African American
light smokers but showed no effect on long-term abstinence.

Limitation
Generalizability of the results may be limited given the inclusion of
only African American light smokers.

From the Editors

Exclusion criteria included current use of bupropion; use of psy-
choactive medications, nicotine replacement therapy, fluoxetine,
clonidine, buspirone, or doxepin in the past 30 days; history of
alcohol or substance abuse within the past year; current drinking
of 14 or more alcoholic drinks per week and/or drinking five or
more drinks on one occasion two or more times in the past month;
history of seizures or head trauma; history of bulimia or anorexia
nervosa; current pregnancy (verified by over-the-counter pregnancy
test kit) or contemplating pregnancy; breast feeding; myocardial
infarction in the past 30 days; use of other forms of tobacco in
the past 30 days; reported use of opiates, cocaine, or stimulants; or
diabetes treated with oral hypoglycemics or insulin; intention to
move from the Kansas City region in the next 12 months; or pres-
ence of another study participant in the household.

Smokers were recruited through clinic- and community-based
efforts, described in detail elsewhere (20). For eligible individuals,
study staff reviewed procedures and administered written informed
consent at the baseline visit (week 0). A computer-generated table
of random numbers was used to randomly assign 540 eligible par-
ticipants into the bupropion SR (n = 270 participants) or placebo
(n = 270 participants) groups between December 27, 2007, and
October 27, 2009, with final 6-month follow-up completed in May
13, 2010. Study staff and participants were blinded to treatment
condition. Figure 1 presents the number of individuals who com-
pleted screening, number enrolled, and participant completion of
study sessions.
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2628 African Americans
recruited and completed
initial screening

1629 (62%) Excluded

(did not meet inclusion criteria)

999 (38%)
eligible
participants

370 (37%) did not return

629 (63%)
final screening

89 (14%) excluded
(38 did not meet inclusion criteria;
51 refused to participate)

540 (86%)
randomized

270 assigned to receive
bupropion SR

270 assigned to receive
placebo

Followed up within
scheduled visit window

Followed up within
scheduled visit window

243 (90%) at week 1
219 (81%) at week 3
210 (78%) at week 5
204 (76%) at week 7
185 (69%) at week 16
192 (71%) at week 26

246 (91%) at week 1
206 (76%) at week 3
199 (74%) at week 5
189 (70%) at week 7
180 (67%) at week 16
187 (69%) at week 26

78 (29%) lost to
follow-up at week 26

270 included in 270 included in
primary analysis primary analysis

83 (31%) lost to
follow-up at week 26

Figure 1. CONSORT diagram of Kick It at Swope Il (KIS-Ill) screening,
enrollment, and retention through 6-month follow-up. Participants were
enrolled between December 27, 2007, and October 27, 2009, and
randomly assigned to receive a 7-week supply of active bupropion SR
or placebo. Follow-up was completed on May 13, 2010.

Intervention

Participants received 7 weeks of pharmacotherapy (bupropion SR
or placebo). The intervention included HE counseling through
week 16 and follow-up through week 26 for all participants.

Pharmacotherapy: Bupropion SR or Placebo. At baseline (week 0),
study staff gave each participant a 7-week supply of bupropion SR
(150 mg daily for 3 days and then 150 mg twice daily for the
remaining 46 days) or placebo. All participants received an instruc-
tion sheet on effective use of bupropion. A quit date was scheduled
to occur at week 1, after 7 days of pharmacotherapy use.

Health Education Counseling. All participants received Kick It at
Swope: Stop Smoking Guide, a 36-page culturally sensitive smoking
cessation guide previously developed for African American light
smokers (9). Trained counseling staff offered six sessions of HE
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counseling to all participants in person (weeks 0, 1, 3, 7) and via
telephone (weeks 5, 16) (20,21). Counseling sessions lasted approx-
imately 15-20 minutes. Study staff used semi-structured scripts to
incorporate use of the guide within counseling sessions. Counseling
information was tailored to the individual through development of
personalized stop smoking plans.

Retention

Participants received telephone calls and postcard reminders
before every counseling visit. For missed sessions, participants
received up to six telephone calls to facilitate rescheduling.
Participants were given a $20 gift card at weeks 0, 3, and 7 and $40
for follow-up at week 26 in appreciation of their time. Participants
also received small tokens (eg, tote bags, t-shirts, and museum
passes) for completing sessions throughout the study.

Measures

Study staff verbally administered all self-report measures. Demographic
information included age, sex, marital status, income, employment
status, and education. Height and weight were measured to calcu-
late body mass index (kg/m?).

Smoking Behavior. Baseline assessment included current CPD,
type of cigarette smoked (menthol or nonmenthol), age when first
smoked, age when started smoking regularly, quitting and relapse
history, and home smoking restrictions. Participants rated motiva-
tion and confidence for quitting on a 10-point scale, with higher
scores reflecting greater motivation or confidence. Nicotine
dependence was measured using the six-item Fagerstrom Test of
Nicotine Dependence (FTND) (22) and the 30-item Wisconsin
Inventory of Smoking Dependence Motives (WISDM-30) (23,24).
Nicotine withdrawal in the past 24 hours was assessed at weeks
0, 3, 7 and 26, using the Minnesota Nicotine Withdrawal Scale
(MNWS): total score can range from 0 to 32, with higher scores
indicating more severe withdrawal (25).

Psychosocial Measures. The 10-item Center for Epidemiologic
Studies Depression Scale (CESD-10) (26,27) assessed self-reported
distress associated with depressive symptoms: total score can range
from 0 to 30, with a score of 10 or greater reflecting clinically
significant depression. The four-item Perceived Stress Scale (PSS-4)
(28) assessed self-appraised stress experienced in the past month:
total score can range from 0 to 16, with higher scores indicating
greater overall stress.

Biological Measures. Exhaled air carbon monoxide, measured in
parts per million, was collected at week 0 to reflect recent tobacco
smoking and smoke exposure. Blood samples were collected at
week 0 for evaluation of baseline serum cotinine among all partic-
ipants for the purpose of describing the level of tobacco use before
intervention. Blood samples were collected at week 3 for evalua-
tion of serum levels of total bupropion (the sum of bupropion and
its three major metabolites [hydroxybupropion, threohydrobupro-
pion, and erthrohydrobupropion]) to indicate use of study medica-
tion within the bupropion SR group. Methods of blood collection
and sample analyses have been described in detail elsewhere (20).
Briefly, 20 mL of blood was drawn into BD vacutainer blood
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collection tubes containing 100 USP units of lithium heparin
(LabCorp, Kansas City, MO) mixed by inversion and centrifuged
at 120 x g at room temperature for 10-15 minutes. Plasma was
extracted and stored at —20°C. Following completion of all study
data collection, plasma samples were thawed and assayed by solid
phase extraction (29). Standard procedures were used to evaluate
cotinine level in all study participants (30,31). The sum of con-
centrations of bupropion and its metabolites was conducted for
participants in the bupropion SR group only. Salivary samples
were collected at weeks 3, 7, and 26, among participants who self-
reported smoking abstinence for the purpose of providing bio-
chemical verification of smoking status. Analysis of salivary
cotinine levels was conducted using a standard gas chromatogra-
phy technique (32).

Treatment Measures. At weeks 1, 3, 5, 7, and 16, adverse events
(AEs) were assessed and graded using the National Cancer Institute’s
Common Toxicity Criteria for Adverse Events (CTCAE), version
3.0 (grade 1 = mild AE; grade 2 = moderate AE; grade 3 = severe AE;
grade 4 = life-threatening or disabling AE; grade 5 = death-related
AE). Self-reported medication adherence during the medication
phase (week 3) was assessed using 3-day pill recall in which partic-
ipants reported the total number of study medication doses taken
in the previous 3 days (out of six prescribed doses).

Smoking Abstinence. The primary outcome was cotinine-verified
7-day point prevalence smoking abstinence defined as no ciga-
rettes (not even a puff) in the previous 7 days at week 26, validated
using salivary cotinine (33,34). Verified point prevalence absti-
nence was also assessed at week 3 and at end of medication treat-
ment at week 7. The cotinine cut point of 15 ng/mL was used to
differentiate smokers (>15 ng/mL) from nonsmokers (<15 ng/mL)
at all time points (17,34-36).

Statistical Analysis

Based on our previous studies (8,9), sample size was determined a
priori assuming a two-sided x* test with a type I error rate of .05,
a power of 80%, and a cotinine-verified abstinence rate of 15% in
the placebo group and 25% in the bupropion SR group at week 26,
with the assumption that those lost to follow-up would be imputed
as smokers.

Baseline demographic, smoking-related, and psychosocial vari-
ables were summarized for both bupropion SR and placebo groups
using descriptive statistics. Results were expressed as mean and
standard deviation for continuous variables (age, weight, body
mass index, depression, stress, serum cotinine, exhaled carbon
monoxide, CPD, nicotine dependence, number of 24-hour quit
attempts in the past year, age of first cigarette, age started smoking
regularly, motivation, and confidence to quit) and as frequency
(percentage) for categorical variables (sex [male, female], marital
status [married or living with partner, other], income [<$1800
or >$1800 per month], education [less than high school or high
school or more], time to first cigarette [<30 minutes of waking or
>30 minutes of waking], menthol use [menthol or nonmenthol
cigarettes], pharmacotherapy use in most recent quit attempt [yes,
no], smoke-free household [yes, no], and smoke inhalation [inhale
deeply, other]). The ¥’ test was used to determine whether there
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was a difference between treatment groups (bupropion SR vs
placebo) in verified 7-day point prevalence abstinence at week 26,
imputing the missing participants as smokers. Subsequently, we
evaluated verified 7-day point prevalence abstinence at weeks 3 and
7, imputing missing participants as smokers. Finally, at all three
time points (weeks 3, 7, and 26), we used the x* test to compare
self-reported 7-day abstinence, imputing missing participants as
smokers.

Differences in treatment engagement were assessed with a
two-sample ¢ test as measured by number of counseling sessions
attended. The relationship of AEs and intervention group (bupro-
pion SR or placebo) was examined by comparing any AEs and any
grade 2 or higher AEs between bupropion SR and placebo groups
using a Pearson x’ test. Odds ratios (ORs) for smoking abstinence
and corresponding 95% confidence intervals (Cls) were calculated
using logistic regression modeling.

Changes in depression and withdrawal were also examined.
Change was defined as the absolute difference in the score from
baseline to each of the three respective follow up visits: weeks 3, 7,
and 26. Depression was evaluated using total scores of the CESD-
10. Withdrawal was evaluated using total scores of the MNWS. All
group comparisons were conducted using a two-sample 7 test at
each follow-up time.

All tests of statistical significance were two-sided, and all
P values less than .05 were considered statistically significant. All
analyses were conducted with SAS 9.2 (Cary, NC) (37).

Results

Characteristics of study participants are presented in Table 1.
There were no statistically significant differences in baseline
demographic, psychosocial, and smoking history characteristics
between the two randomized treatment groups (bupropion SR and
placebo). At the baseline visit (week 0), participants reported
smoking an average of 8.0 CPD (range 1-17 CPD) in the past
7 days, used primarily menthol cigarettes (83.7%), smoked within
30 minutes of waking (72.2%), had a mean exhaled carbon monox-
ide of 16.4 ppm, and had a mean serum cotinine of 275.8 ng/mL
(SD =155.8 ng/mL).

Salivary cotinine—verified and self-reported smoking abstinence
rates at weeks 3, 7, and 26 are presented in Table 2. At the primary
endpoint of the study, which was cotinine-verified 7-day point
prevalence abstinence at week 26, no statistically significant differ-
ence between the bupropion SR and placebo groups was observed.
Imputing those lost to follow-up as smokers, the difference in
long-term smoking abstinence rates at week 26 was not statistically
significant between the bupropion SR and placebo groups (13.3%
vs 10.0%, OR = 1.39,95% CI = 0.82 to 2.35, P = .23). However, the
initial smoking abstinence rate at week 3 was statistically signifi-
cantly higher in the bupropion SR group compared with the placebo
group (21.5% vs 9.6%, OR = 2.58,95% CI = 1.56 to 4.22, P < .001).
Similarly, at the end of the 7-week medication phase of the interven-
tion, the smoking abstinence rate was statistically significantly
higher in the bupropion SR group compared with the placebo group
(23.7% vs 9.6%, OR = 2.92,95% CI = 1.78 t0 4.77, P < .001).

Completion of each study session did not differ between the
treatment groups (retention rates shown in Figure 1). Retention of
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Table 1. Baseline characteristics of study participants*

Bupropion
SR group Placebo group
No. of participants No. of participants
Mean (SD) with data for each Mean (SD) with data for each
Characteristic or No. (%) variable or No. (%) variable
Demographic variables
Age, mean (SD), y 46.8 (11.1) 270 46.2 (11.5) 270
Women, No. (%) 174 (64.4) 270 183 (67.8) 270
Married or living with partner, No. (%) 91 (33.8) 269 75 (27.8) 270
Monthly family income <$1800, No. (%) 169 (63.3) 267 158 (69.2) 267
Education >high school, No. (%) 225 (83.6) 269 229 (84.8) 270
Weight, mean (SD), Ib 196.1 (51.8) 269 194.8 (54.0) 270
BMI, mean (SD), kg/m? 31.1(7.6) 269 31.1(8.1) 270
Psychosocial variables
Depressiont (CESD-10) score, mean (SD) 7.2 (4.9) 269 8.2 (5.5) 270
CESD-10>10, No. (%) 76 (28.3) 269 91 (33.7) 270
Stresst (PSS-4) score, mean (SD) 4.9 (3.1) 269 5.5 (3.3) 270
Tobacco-related variables
Serum cotinine, mean (SD), ng/mL 268.7 (160.2) 269 283.0 (151.2) 267
Exhaled carbon monoxide§, mean (SD), ppm 15.8 (9.4) 202 17.1 (10.5) 209
Cigarettes per day, mean (SD) 8.0 (2.6) 270 7.9 (2.4) 270
FTND| | score, mean (SD) 3.1 (1.7) 270 3.3(1.7) 270
WISDM-309 score, mean (SD) 36.7 (10.9) 270 37.0(11.4) 270
Time to first cigarette, <30 minutes, No. (%) 191 (70.7) 270 199 (73.7) 270
Smoke menthol cigarettes, No. (%) 224 (83.0) 270 228 (84.4) 270
Number of 24-h quit attempts in the past year, mean (SD) 3.5(7.9) 270 3.9 (7.4) 270
Pharmacotherapy use during most recent quit attempt, 72 (27.8) 259 61 (24.2) 252
No. (%)
Age of first cigarette, mean (SD), y 17.5 (5.8) 270 18.1 (7.3) 270
Age started smoking regularly, mean (SD), y 21.0 (6.7) 269 21.3 (7.4) 270
Motivation to quit, mean (SD) 9.7 (0.8) 270 9.8(0.7) 270
Confidence to quit, mean (SD) 7.9 (2.1) 270 7.8 (2.0) 270
Smoke-free household, No. (%) 65 (24.1) 270 67 (24.8) 270
Inhale deeply, No. (%) 65 (24.1) 270 61 (22.6) 270

* Kick It at Swope Il (KIS-III) trial of 540 African American light smokers: 270 participants were randomized to receive 300 mg bupropion SR (150 mg once daily for
3 days and then 150 mg twice daily) and 270 participants were randomized to receive placebo. BMI = body mass index; CESD-10 = Center for Epidemiological
Studies Short Depression Scale; FTND = Fagerstrom Test of Nicotine Dependence; PSS = Perceived Stress Scale; ppm = parts per million; SR = sustained
release; SD = standard deviation; WISDM-30 = Wisconsin Inventory of Smoking Dependence Motives.

t CESD-10 assessed distress associated with depressive symptoms: possible total score ranges from 0 to 30, with a score of 10 or greater reflecting clinically

significant depression.

¥ PSS-4 assessed self-appraised global stress: possible total score ranges from 0 to 16.

§ Exhaled carbon monoxide was added to baseline data collection after the study began and was collected on only 411 of 540 participants.

|| FTND assessed nicotine dependence: possible total score ranges from 0 to 10.

9 WISDM-30 assessed nicotine dependence using a multidimensional scale: possible total score ranges from 10 to 70.

participants at week 26 was 71% (192 of 270 participants) in the
bupropion SR group and 69% (187 of 270 participants) in the
placebo group. No statistically significant difference in number of
counseling sessions attended (range 1-6) was observed between the
bupropion SR and placebo groups (mean [SD] = 4.9 [1.5] vs 4.8
[1.7], P = .24). Similarly, no difference in self-reported medication
adherence at week 3 was observed based on a 3-day pill recall
between bupropion SR and placebo groups (mean [SD] = 4.6 [2.1]
vs 4.6 [2.3], P = .86). As shown in Table 3, the prevalence of AEs
at week 3 was not different between the bupropion SR and placebo
groups (P > .05 for all grades of AEs). Furthermore, an analysis of
changes in symptoms of depression (Figure 2) and withdrawal
(Figure 3) during the study period relative to the initial baseline
self-report showed that treatment condition had no effect on changes
in the level of depression or withdrawal.
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We examined blood levels of total bupropion at week 3 among
the 270 participants within the bupropion SR treatment group,
which indicated adherence to study medication during the active
medication period. Within the bupropion SR treatment group,
those confirmed abstinent at week 26 showed statistically signif-
icantly higher blood levels of total bupropion compared with
continuing smokers (mean [SD] = 4.85 [4.06] vs 2.77 [2.34] pM,
P =.013).

Discussion

The Kick It at Swope III study (KIS-III) is the first randomized,
double-blind placebo-controlled clinical trial to test the efficacy
of bupropion SR for smoking cessation treatment among
African American light smokers. The abstinence rates at week

Vol. 104, Issue 4 | February 22, 2012



Table 2. Cotinine-verified and self-reported 7-day point prevalence abstinence rates*

Smoking abstinence Bupropion SR, No. (%)

Cotinine verified (<15 ng/mL)%

Quit at week 3 58 (21.5)

Quit at week 7 64 (23.7)

Quit at week 26 36 (13.3)
Self-reported

Quit at week 3 79 (29.3)

Quit at week 7 89 (33)

Quit at week 26 65 (24.1)

Placebo, No. (%) OR (95% Cl) Pt
26 (9.6) 2.58 (1.56 to 4.22) <.001
26 (9.6) 2.92 (1.78 to 4.77) <.001
27 (10.0) 1.39 (0.82 to0 2.35) .23
39 (14.4) 2.45 (1.60 to 3.76) <.001
47 (17.4) 2.33 (1.56 to 3.50) <.001
45 (16.7) 1.57 (1.04 to 2.42) .033

Participants lost to follow-up were imputed as smokers. Time points reflect number of weeks following randomization (week 0): target quit date occurred at week

1. Of the 540 participants, 270 participants randomized to the bupropion SR treatment group received 300 mg bupropion per day (150 mg once daily for
3 days and then 150 mg twice daily) and 270 participants in the placebo group received matching placebo pills. Participants were instructed to begin taking study
medication (bupropion SR or placebo) at randomization (week 0) for a total of 7 weeks. Week 7 reflects end of the medication phase. Week 26 signifies end of

follow-up. Cl = confidence interval; OR = odds ratio; SR = sustained release.
Tt Pvalues were calculated using a two-sided Pearson x? test.

F Salivary cotinine assessed at weeks 3, 7, and 26 was used to confirm self-reported abstinence. A cut point of 156 ng/mL was used to differentiate smokers from

nonsmokers (17,34-36).

26 indicated no statistically significant long-term treatment
effect of the standard 7-week treatment with bupropion SR
compared with placebo. However, participants who received
bupropion SR were more likely to achieve initial abstinence
early in the treatment period and to be abstinent at the end of
the medication phase of treatment compared with participants
who received placebo.

To date, KIS-III is among the first studies to evaluate pharma-
cotherapy for light smokers (9,10,39). It is the second randomized
placebo-controlled study of smoking cessation treatment for
African American light smokers (9). Consistent with our previous
KIS trials of African American smokers (8,9), study participants
were largely low income and predominantly menthol smokers who
were highly interested in stopping smoking.

In contrast to the current negative findings of long-term treat-
ment effects, previous placebo-controlled clinical trials of bupro-
pion have demonstrated efficacy in producing long-term abstinence
in moderate to heavy smokers (=10 CPD), with smokers using ac-
tive bupropion being more than twice as likely to be abstinent at 6
months following treatment compared with those using placebo
(11,18). The majority of previous bupropion trials had predomi-
nantly white participants. Like these other studies, our KIS-I
placebo-controlled trial of bupropion SR for African American
moderate to heavy smokers (10 CPD) found a statistically signif-
icant treatment effect of bupropion SR at the end of the medication

Table 3. Prevalence of adverse events at week 3 by treatment group*

Bupropion Placebo,
Adverse event SR, No. (%) No. (%) Pt
All grades (grades 1-5) 88 (32.6) 77 (28.5) .30
Grade >2 24 (8.9) 28 (10.4) .56
Grades >3 (serious adverse events)¥ 8 (4.4) 13(7.9) 18

Adverse events were assessed for all 540 participants using the National
Cancer Institute’s Common Toxicity Criteria for Adverse Events, version 3.0
(38). SR = sustained release.

T Pvalues were calculated using a two-sided Pearson x? test.

F No serious adverse events occurred within the first 3 weeks of bupropion SR
or placebo treatment.

jnci.oxfordjournals.org

phase of treatment (36.0% and 19.0% verified abstinence in
bupropion SR and placebo groups, respectively) in addition to
sustained abstinence at week 26 follow-up (21.0% and 13.7%
in bupropion SR and placebo groups, respectively) (8). A critical
question is why these long-term treatment effects seen in heavier
African American smokers were not observed in this study of
African American light smokers.

It is noteworthy that the current findings demonstrate initial
benefit of bupropion SR for light smokers during the medication
phase of the study as indicated by the higher abstinence rates in
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Figure 2. Changes in depression scores relative to baseline at weeks 3,
7, and 26. The 10-item Center for Epidemiological Studies Depression
Scale (CESD-10) assessed distress associated with depressive symp-
toms. CESD-10 depression scores are presented showing changes in
CESD-10 score compared with baseline (horizontal dotted line).
Diamonds represent the sustained release bupropion (bupropion SR)
treatment group. Circles represent the placebo treatment group. Error
bars represent standard deviations.
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Figure 3. Changes in withdrawal scores relative to baseline at weeks 3, 7,
and 26. The eight-item Minnesota Withdrawal Scale (MNWS) assessed
nicotine withdrawal. Change in withdrawal during the study period is
presented showing the mean change in MNWS score compared with
baseline (horizontal dotted line) for each treatment group. Diamonds
represent the sustained release bupropion (bupropion SR) treatment
group. Circles represent the placebo treatment group. Error bars
represent standard deviations.

the bupropion SR group at weeks 3 and 7. African American light
smokers who were given bupropion SR were almost three times as
likely to quit smoking at week 7 compared with those who were
given placebo (OR =2.92, 95% CI = 1.78 to 4.77). This benefit of
bupropion SR was seen early on in treatment, as evidenced by
differences in abstinence rates between the study groups at week 3.
The difference in abstinence rates between bupropion SR and
placebo groups during the treatment phase was not related to
retention or completion of counseling as no differences in these
variables were seen between groups. Furthermore, although some
studies have identified an impact of bupropion on reducing with-
drawal and symptoms of depression (19), no such treatment effects
were evident in this study. This finding is of particular interest
given almost a third of our sample reported elevated symptoms
of depression. While abstinence rates within the placebo group
remained stable between the end of treatment at week 7 and
follow-up at week 26, abstinence rates within the bupropion
SR group decreased from 23.7% at week 7 to 13.3% at week 26.
Notably, within the bupropion SR group, individuals who achieved
long-term abstinence demonstrated higher medication adherence
early in treatment, reflected in the evaluation of total bupropion
levels in the blood at week 3 compared with those still smoking at
week 26, suggesting a clinical benefit of bupropion use in facilitating
abstinence for some light smokers. Indeed, attention to medication
adherence in enhancing pharmacotherapy efficacy merits further
consideration.

Limited study of smoking cessation treatment among light
smokers has produced mixed findings regarding the benefit of
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pharmacotherapy for light smokers (9,10,39). Within the KIS-II
placebo-controlled study of nicotine gum for African American
light smokers (1-10 CPD), Ahluwalia et al. (9) found no statisti-
cally significant treatment effect at month 6, with cotinine-verified
abstinence of 14.2% and 11.1% for nicotine and placebo groups,
respectively. Lack of medication effect may have been related,
in part, to challenges in underdosing or underadherence (9). In
contrast, within a largely white sample of smokers who used
1-15 CPD and were randomized to placebo or nicotine lozenge,
Shiffman (39) found that nicotine lozenge statistically significantly
increased carbon monoxide-verified abstinence rates relative to
placebo 6 weeks into treatment (45.7% vs 31.1%) and at 12-month
follow-up (19.2% vs 10.0%). Gariti et al. (10) compared nicotine
patch with bupropion within a racially mixed sample of light smokers
(6-15 CPD; 68% African Americans) and found that within the
nicotine patch group, quit rates appeared relatively stable over
time, with verified abstinence rates of 26.8%, 26.0%, and 23.0%
at weeks 12, 26, and 52, respectively. In contrast, bupropion pro-
duced abstinence rates of 27.1%, 18.0%, and 15.9% at weeks 12,
26, and 52, respectively, demonstrating higher early abstinence but
subsequent decrease in abstinence with time (10). Across treatment
groups, African Americans were less likely than whites to be absti-
nent at the end of the study (10). Benefit of pharmacotherapy and
identification of mechanism of action for light smokers warrant
additional study, with attention to enhancing initial treatment
efficacy and increasing long-term abstinence for African American
light smokers.

In this study, although motivation to stop smoking was high
within the sample of light smokers, abstinence rates were
modest. Indeed, nine of 10 light smokers who received placebo
were smoking within the first 3 weeks of treatment, demon-
strating that even motivated light smokers had difficulty with
initial quit attempts or struggled with early relapse. These find-
ings further support the need to identify effective treatment
approaches for light smokers (11). Although this cohort of
African American light smokers reported use of approximately
8.0 CPD, findings show notably high levels of cotinine, similar
to those seen in our previous study of African American light
smokers (9). The majority of these light smokers reported
smoking soon after wakening, suggesting physical nicotine
dependence (40). Given notable nicotine intake, nicotine depen-
dence, and the early impact of bupropion SR on facilitating
abstinence during the medication phase of treatment, these
findings support the idea that some light smokers benefit from
pharmacotherapy to aid initial cessation. Future studies with
African American light smokers could examine extended use of
bupropion as a means of building on the initial medication effect
to support sustained abstinence over time. Although extended
use of bupropion has not been established as a method of relapse
prevention (41), a number of studies suggest that long-term use
of bupropion (eg, up to 1 year) may promote sustained absti-
nence (42-44).

Successful recruitment and retention within this study support
the feasibility of enrolling African American light smokers into
a clinical treatment trial involving biological data collection
(7,20,45). The present findings further support the importance of
biochemical verification of smoking status, previously identified in
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KIS clinical trials (8,9), consistent with guidelines on biochemical
verification (34).

This study has a few limitations. Generalizability of the find-
ings to other smokers may be limited based on study inclusion
criteria that address smoking cessation in African American light
smokers motivated to stop smoking and based on study exclusion
criteria that largely focus on medical eligibility to use bupropion
(20). Although this study design included assessment points stan-
dard for smoking cessation treatment studies, that is, end of treat-
ment and 6-month follow-up, the lack of assessment between
these points limited the ability to characterize the process of
relapse among smokers in the bupropion SR group who experi-
enced initial abstinence. For example, it is not clear if these light
smokers more commonly experienced rapid or gradual relapse
following the medication phase. Interest in more comprehensive
evaluation of smoking behavior change in future study will need to
be weighed against considerations of participant burden and study
retention.

In summary, KIS-III contributes to the limited literature on
treatment of African American light smokers. Standard bupropion
SR treatment did not produce long-term abstinence, despite
facilitating initial abstinence during medication use. Further
investigation is needed to build upon these findings to identify 1)
mechanisms of action of bupropion in early use, 2) methods to
enhance sustained abstinence, and 3) individuals for whom this
treatment approach is most effective. The ultimate goal of this
research is to advance treatment, increase long-term abstinence,
and reduce tobacco-related health disparities.
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