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Abstract Nicotine addiction is a chronic relapsing condition that can be difficult to treat.
Until recently, pharmacological options for the treatment of tobacco dependence
were primarily limited to nicotine replacement therapy (NRT). Sustained-release
bupropion (bupropion SR) is the first non-nicotine pharmacological treatment
approved for smoking cessation. Bupropion SR is recommended for first-line
pharmacotherapy alongside NRT in the updated US Clinical Practice Guidelines
and the UK Health Education Authority Guidelines. The UK National Institute
of Clinical Excellence recommends NRT and bupropion SR for smokers who
have expressed a desire to quit smoking. This review presents evidence that
bupropion SR is an effective first-line therapy for smoking cessation in a wide
range of patient populations. It is associated with significantly higher smoking
cessation rates compared with placebo in patients with or without a history of
prior bupropion SR or NRT use, and its effect is independent of gender. Buprop-
ion SR treatment is effective in the prevention of relapse to smoking in those
patients who have successfully quit, and re-treatment is effective in smokers who
recommence smoking after a previous course of bupropion SR. Bupropion SR
treatment relieves the symptoms of craving and nicotine withdrawal, and atten-
uates the weight gain that often occurs after smoking cessation. Data collected
from motivational support programmes and employer-based studies provide
strong evidence of the effectiveness of bupropion SR as an aid to smoking ces-
sation in ‘real life’ situations, and confirm the efficacy seen in clinical trials.
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Despite the introduction of the global Tobacco
Free Initiative by the World Health Organiza-
tion,[1] smoking remains highly prevalent with se-
rious consequences for public health. Cigarette
smoking is the leading cause of preventable death,
with more than 3 million smokers worldwide dying
each year from smoking-related illnesses. Indeed,
half of all lifelong smokers will die prematurely
from tobacco-related causes.[2] There are approxi-
mately 1.1 billion people worldwide who use to-
bacco products, and most of these want to stop.[1]

However, giving up permanently is difficult. Each

year, approximately 40% of the 50 million smokers
in the US attempt to stop but only about 6% man-
age to do so,[3] and the majority of people who do
successfully stop smoking will relapse.[3,4] In ad-
dition, most quit attempts are unassisted (will-
power alone) and are associated with low success
rates (3 to 5%).

Given that the health benefits of stopping smok-
ing are enormous, and that significant morbidity,
mortality and economic effects are attributed to
smoking, clinical practice guidelines (e.g. US Pub-
lic Health Service) have been published that pro-



vide recommendations for interventions and strat-
egies to promote the treatment of tobacco depend-
ence.[4,5] US guidelines on smoking cessation ad-
vocate sustained-release bupropion (bupropion
SR; Zyban®)1 and nicotine replacement therapy
(NRT) as first-line treatments for tobacco depend-
ence.[4] UK guidelines state that all healthcare pro-
fessionals involved in smoking cessation should
encourage and assist smokers (those smoking10 or
more cigarettes/day) in the use of NRT or buprop-
ion SR where appropriate.[5] The UK National In-
stitute for Clinical Excellence recently recom-
mended NRT and bupropion SR for smokers who
express a desire to quit smoking.[6] It is estimated
that more than 2 million patients globally have suc-
cessfully stopped smoking using bupropion SR
(GlaxoSmithKline, unpublished data).

Bupropion SR was introduced for smoking ces-
sation in 1997 and is the first non-nicotine pharma-
cological treatment approved for this indication. It
is a norepinephrine and dopamine reuptake inhib-
itor, and is thought to work by enhancing dopamin-
ergic activity in the mesolimbic system and the nu-
cleus accumbens.[7] A more detailed discussion of
the mode of action of bupropion can be found in
the second paper in this supplement.[8] This review
assesses the therapeutic efficacy of bupropion SR
compared with placebo, NRT, and bupropion SR
combined with NRT. The use of bupropion SR in
the prevention of relapse to smoking and in the
re-treatment of relapsed smokers, its effects on
craving, withdrawal and weight gain, and its effec-
tiveness in ‘real-life’ situations are also discussed.

1. Therapeutic Efficacy

Bupropion SR is an effective therapy for smok-
ing cessation in the general population and is asso-
ciated with significantly higher smoking cessation
rates than placebo.[9-12] Treatment with bupropion
SR is effective in the prevention of relapse to
smoking in patients who have successfully quit,[13]

and re-treatment with bupropion SR is also effec-

tive in smokers who have returned to smoking after
a previous course of bupropion[14] or NRT.[15]

Bupropion SR is effective in a diverse range of
populations of smokers, including healthcare pro-
fessionals,[16,17] women,[18] patients with chronic
obstructive pulmonary disease (COPD),[19] indi-
viduals with a history of alcoholism/depres-
sion,[20,21] patients with post-traumatic stress dis-
order,[22] patients with schizophrenia,[23,24] and
patients with cardiovascular disease.[25] The effect
of bupropion SR on these specific patient popula-
tions is discussed in more detail in another article
in this supplement.[26]

1.1 Clinical Studies with Sustained-Release
Bupropion (Bupropion SR) in the General
Population

Participants in placebo-controlled studies with
bupropion SR were non-depressed individuals
aged ≥18 years who smoked ≥10 cigarettes per day
for the past year, and who were motivated to stop
smoking. Bupropion SR was used in conjunction
with motivational support – at weekly clinic visits
during the treatment phase and periodic support
during the follow-up phase. Subjects were
randomised to receive bupropion SR 300 mg/day:
they received 150 mg/day for the first 3 days and
then up to 150mg twice daily thereafter. The treat-
ment period was generally 7 to 12 weeks, and pa-
tients were followed up for 1 year. Efficacy assess-
ments included the weekly point-prevalence rate
(no smoking during a particular week of the study)
and continuous abstinence rate (complete cessa-
tion over a period of time), as well as effects on
craving, withdrawal symptoms and weight gain. In
clinical trials abstinence was biochemically con-
firmed.

The efficacy of bupropion SR in promoting
smoking cessation is directly proportional to dose.
Bupropion SR at a dose of 300mg gave patients the
best chance of quitting. Hurt and colleagues[9] as-
sessed the efficacy of bupropion SR for smoking
cessation in a 12-month, parallel-group, double-
blind, randomised, dose-response trial in 615
smokers. After 7 weeks of treatment, the week-7

1 Tradenames are used for identification purposes only and
do not imply endorsement.
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point-prevalence abstinence rates were 19% in the
placebo group compared with 28.8% in the
bupropion SR 100mg group (p = 0.04), 38.6% in
the 150mg group (p < 0.001), and 44.2% in the
300mg group (p < 0.001). Continuous abstinence
after 7 weeks of treatment (from target quit date to
end of treatment) was 10.5% in the placebo group
and 13.7%, 18.3% and 24.4% in the bupropion SR
100mg, 150mg and 300 mg/day groups, respec-
tively. Weekly point-prevalence abstinence rates
reported at 1-year follow-up were as follows:
12.4%, 19.6% (p = 0.09), 22.9% (p = 0.02) and
23.1% (p = 0.01), respectively. Johnston and col-
leagues[27] carried out a retrospective pharmacody-
namic/pharmacokinetic analysis of these data and
confirmed that the efficacy of bupropion SR in fa-
cilitating smoking cessation was related to dose
and also to the mean plasma bupropion concentra-
tion and metabolite concentration. Patients who re-
ceived bupropion SR 100mg (n = 126), 150mg (n
= 131) and 300mg (n = 132) per day were 1.42-,
1.69- and 2.84-times, respectively, more likely to
stop smoking than patients (n = 130) receiving pla-
cebo.[27] The predicted probability of quitting
smoking increased linearly with increasing
bupropion plasma concentration, from a prob-
ability of approximately 21% for patients receiv-
ing placebo to approximately 42% for patients re-
ceiving bupropion SR 300 mg/day. The likelihood
of quitting smoking increased 1.01-times for every
increase of 1 µg/L in the bupropion metabolite
concentration compared with placebo.[27]

Tonstad and colleagues[12] showed that, for
smokers from the general population who received
bupropion SR (300 mg/day) for 7 weeks with mo-
tivational support, the odds of quitting on buprop-
ion SR were 2.82-times [95% confidence interval
(CI): 1.89, 4.28] greater than for those on placebo.
In addition, subjects treated with bupropion SR
showed significantly greater 4-week continuous
abstinence rates at the end of treatment (46% vs
23%; p < 0.001), 1-year continuous abstinence
(21% vs 11%; p = 0.002), and weekly point-prev-
alence abstinence rates at 1 year (28% vs 14%; p <
0.001) compared with placebo (figure 1).[12]

In an attempt to replicate a more true-to-life sit-
uation, Van der Molen and colleagues[28] carried
out an analysis of three multi-country studies using
a ‘slips allowed’ approach. A ‘slip’ was defined as
smoking on up to 6 consecutive days, or on a total
of 9 days during the specified time period. As to-
bacco dependence is a chronic relapsing condition,
analyses allowing slips are a more pragmatic
method of measuring smoking abstinence, since
they do not consider an occasional lapse or ‘slip’
to be a return to regular smoking, and so may be
more reflective of a real-life situation. The authors
showed that bupropion SR was superior to pla-
cebo, with almost one-third of subjects (25 to 30%)
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Fig. 1. Effect of treatment with sustained-release bupropion
(bupropion SR) [150 mg/day for the first 3 days and 300 mg/day
thereafter for a total of 7 weeks] on the following: (a) percentage
of subjects continuously abstinent from smoking during the
treatment phase and follow-up, * p < 0.001, ** p < 0.002; (b)
percentage of subjects showing weekly point-prevalence absti-
nence, * p < 0.001. Statistical analyses were performed only at
weeks 3, 7, 26 and 52.[12]
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being abstinent (‘slips allowed’) at 1 year, after
short-term treatment.[28]

1.2 Comparison of Nicotine Patch with
Bupropion SR Alone and the Combination
of Bupropion SR plus Nicotine Replacement
Therapy (NRT)

In a large, double-blind study of 893 subjects,
Jorenby and colleagues[10] performed a placebo-
controlled (n = 160) comparison of bupropion SR
(n = 244), a nicotine patch (21mg daily for 6
weeks, 14mg daily for 1 week, 7mg daily for 1
week; n = 244), and bupropion SR plus a nicotine
patch (n = 245) over a 9-week treatment period.
Follow-up assessments and relapse counselling
took place at weeks 10, 12, 26, and 52.

In this study, bupropion SR was significantly
superior to a nicotine patch alone in facilitating
smoking cessation, as assessed by both point-prev-
alence abstinence rates (6 and 12 months) and con-
tinuous abstinence rates over 12 months (figure 2).
Four-week point-prevalence data did not differ sig-
nificantly between the bupropion (60.2%) and
nicotine patch groups (48%). However, by month
6, the point-prevalence abstinence was signifi-
cantly greater in the bupropion group (34.8% of
patients) than in the nicotine patch alone group
(21.3%; p = 0.001). By 12 months these rates had
fallen slightly, but bupropion SR (30.3%) was still
significantly (p < 0.001) superior to a nicotine
patch alone (16.4%) [figure 2 (a)]. Patients in the
bupropion SR group also showed significantly (p
< 0.001) higher rates of continuous abstinence at
12 months (18.4%) compared with the nicotine
patch (9.8%) [figure 2 (b)].

Concomitant use of bupropion SR with a nicot-
ine patch was also significantly superior to a nicot-
ine patch alone. Four-week point-prevalence data
did not differ significantly between the two groups
(66.5% vs 48%). By month 6, significantly more
patients in the combination group were abstinent
compared with the nicotine patch group (38.8% vs
21.3%; p < 0.001) [figure 2 (a)]. This result was
confirmed at 12 months (35.5% vs 16.4%; p <
0.001), and the continuous abstinence rate at 12

months was also significantly higher in the combi-
nation group (22.5%) compared with nicotine
patch alone (9.8%; p < 0.001) [figure 2 (b)].

At 4 weeks, all three active treatment groups
showed significantly higher point-prevalence rates
of abstinence (bupropion: 60.2%; nicotine patch:
48%; combination: 66.5%; p ≤ 0.005) compared
with placebo (33.8%), but only bupropion SR and
the combination group had significantly higher
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Fig. 2. The effect of treatment with sustained-release bupropion
(bupropion SR) [150 mg/day for the first 3 days and 300 mg/day
thereafter for a total of 9 weeks] with and without a nicotine patch
(21 mg/day weeks 2-7; 14 mg/day week 8; 7 mg/day week 9)
on (a) point-prevalence rates of abstinence, and (b) rates of
continuous abstinence during treatment (weeks 1-9) and follow-
up (weeks 10-52). (Reproduced with permission from Jorenby
DE, Leischow SJ, Nides MA, et al. A controlled trial of sustained-
release bupropion, a nicotine patch or both for smoking cessa-
tion. N Engl J Med 1999; 340: 685-91.[10] Copyright© 1999
Massachusetts Medical Society. All rights reserved.)
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point-prevalence rates compared with placebo af-
ter that timepoint (p < 0.001 at 6 months and p <
0.001 at 12 months) [figure 2 (a)]. Bupropion SR
alone did not differ significantly from combination
therapy for any endpoint assessed.

Among the 467 patients in that study who failed
to abstain from smoking within the first 3 weeks
of treatment, continued therapy with bupropion
SR, either alone or in combination with the nicot-
ine patch, resulted in significantly (p < 0.05)
higher short- and long-term smoking cessation
rates compared with placebo or nicotine patch
alone.[29] Continuous smoking cessation rates for
this population were as follows: during weeks 4 to
9 – 19% bupropion SR, 19% combination, 7%
nicotine patch, 7% placebo; at month 6 – 11%
bupropion SR, 13% combination, 2% nicotine
patch, 3% placebo; and at month 12 – 10% buprop-
ion SR, 7% combination, 2% nicotine patch, 1%
placebo.[29] These results suggest that, if patients
remain motivated, bupropion SR should not be dis-
continued early in therapy despite initial failure to
quit and may be considered for use in combination
with the nicotine patch in such individuals.

2. Use of Bupropion SR for Re-Treatment
and Relapse Prevention

Tobacco dependence is a chronic condition that
often requires repeated intervention. Many people
who attempt to stop smoking have made previous
unsuccessful attempts to stop with and without
pharmacological aids. An individual is likely to
have tried an average of 6-times before success-
fully stopping smoking.[4] An understanding of the
impact of these previous attempts to stop is vital in
selecting medications that may be more successful
in a future attempt. Bupropion SR is an effective
therapy for smokers who have previously at-
tempted smoking cessation either with or without
pharmacotherapy including bupropion SR or NRT.

2.1 Use of Bupropion SR in Smokers
Previously Treated with Bupropion SR

Bupropion SR is effective in the treatment of
relapsed adult smokers, even in those smokers who

have previously failed to stop smoking while using
bupropion SR.[14,30] Gonzales and colleagues[31]

investigated the effect of treatment with bupropion
SR for 12 weeks, with follow-up at 6 and 12
months, in 450 smokers who had previously failed
to stop smoking using bupropion SR. Compared
with placebo, significantly more participants tak-
ing bupropion SR remained continuously abstinent
from weeks 4 to 7 (27% vs 5%; p < 0.001), weeks
9 to 12 (28% vs 9%; p < 0.001), from week 4 to 6
months (12% vs 2%; p < 0.001), and from week 4
to 12 months (9% vs 2%; p = 0.002). Weekly
point-prevalence rates were also consistently
higher in the bupropion SR group than in the pla-
cebo group (21% vs 10% at 6 months and 19% vs
9% at 12 months).[31] In a similar patient popula-
tion, re-treatment with bupropion (n = 141) also
resulted in significantly higher continuous absti-
nence rates compared with placebo (n = 143) be-
tween weeks 4 and 7 of treatment (29% vs 3%; p
= 0.002) and weeks 4 to 12 (26% vs 8%; p <
0.001).[30]

2.2 Use of Bupropion SR in Smokers
Previously Treated with NRT

Re-treatment with NRT in smokers who have
previously used NRT has been shown to be only
moderately successful (abstinence rates ranging
from 0 to 6.4% six months after stopping).[32-34]

However, a recent retrospective analysis of a pla-
cebo-controlled study showed that efficacy rates
with bupropion SR or a nicotine patch were equiv-
alent in both smokers who had used NRT pre-
viously (n = 440) and those who had not (n =
453).[15] In an additional study, unmotivated smok-
ers with at least two unsuccessful attempts to stop
smoking in the past (at least one attempt with
NRT), treatment with bupropion SR 150mg twice
daily resulted in 14% of volunteers stopping smok-
ing compared with 8% of the placebo-treated pop-
ulation (p = 0.03).[35] Therefore, there may be a
benefit in initiating bupropion treatment as an aid
to smoking cessation among persons who have
failed in previous quit attempts.
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2.3 Use of Bupropion SR in the
Prevention of Relapse

Relapse prevention remains a serious challenge in
the treatment of tobacco dependence.[4] Recent work
suggests that bupropion SR may delay smoking re-
lapse. In a large study in 784 smokers, participants
received open-label bupropion SR 300mg daily for 7
weeks.[13] Those who were abstinent during the last
week of the 7-week treatment period were then
randomised to receive either bupropion SR 300mg
daily or placebo for a further 45 weeks, and were
followed-up for a year after the end of pharmacother-
apy. Participants were counselled briefly at all fol-
low-up visits. Fifty-eight percent of participants (n =
461) stopped smoking during the open-label phase of
the study. After randomisation, the percentage of
subjects with continuous abstinence was signifi-
cantly higher in the bupropion SR group than in the
placebo group at week 5 (68.7% vs 58.1%; p = 0.023),
week 17 (52.3% vs 42.3%; p = 0.037), but not
through to week 52 or completion of the follow-up
period.[13] Smoking relapse was defined as a self-re-
port of smoking confirmed by an expired air carbon
monoxide level >10 ppm. The median time to smok-
ing relapse from randomisation was significantly
(p = 0.021) higher in the bupropion group (156 days)
than in the placebo group (n = 65 days). The effect
was maintained through 18 months (point preva-
lence) but was not seen at 2 years.

Women smokers often have low cessation rates
and higher relapse rates when compared with
men.[36,37] Re-analysis of the relapse prevention
study described[38] revealed that treatment with
bupropion SR, unlike some other pharmacothera-
pies,[4,39,40] seems to decrease gender differences
in initial abstinence and subsequent relapse rates.
Women successful in achieving initial abstinence
while taking bupropion SR were as likely as men
to remain abstinent.[38]

3. Effects on Craving, Withdrawal
Symptoms and Bodyweight

One of the major reasons for relapse to smoking
is nicotine craving and symptoms of nicotine with-

drawal. Bupropion SR is believed, at least in part,
to work by alleviating nicotine cravings and by de-
creasing the physiological and psychological
symptoms associated with nicotine withdrawal.[7]

3.1 Craving and Withdrawal Symptoms

Several studies have reported that bupropion SR
ameliorates some nicotine withdrawal symp-
toms.[10,12,19,41-43] In a clinical pharmacology study
of 91 smokers (who were not trying to stop smok-
ing permanently), treatment with bupropion SR
(300 mg/day) significantly (p < 0.01) reduced ab-
stinence-associated increases in ratings of depres-
sion, difficulty concentrating, and irritability, and
attenuated a decrease in positive affect compared
with placebo or baseline.[41] Teneggi and col-
leagues[42] carried out a double-blind, randomised,
3-period crossover study in 21 healthy volunteers
not intending to quit smoking. Subjects went
through three 72-hour periods of free smoking, en-
forced smoking cessation with bupropion SR, and
enforced smoking cessation with placebo. At pre-
defined timepoints, three self-reported question-
naires were administered: the Tiffany Question-
naire of Smoking Urges Scale; the Schneider
Smoker Complaint Scale; and the Shiffman-Jarvik
Smoking Withdrawal Questionnaire. Craving was
reported by 81% of patients in the placebo group
compared with 55% in the bupropion SR group.
Treatment with bupropion SR significantly re-
duced the intensity of craving but not the intensity
of withdrawal symptoms compared with placebo.
Craving and withdrawal symptoms could be sus-
tained by different physiopathological pathways
and are therefore separable.

In clinical trials bupropion SR has been shown
to alleviate tobacco withdrawal symptoms, anger,
anxiety, difficulty concentrating, craving and sad-
ness, compared with placebo,[12] and to attenuate
symptoms of tobacco craving and withdrawal in
COPD patients.[19] Bupropion SR attenuated with-
drawal symptoms when administered alone or in
combination with the nicotine patch during the first
week of treatment,[10] and analysis of weekly
means showed that it was significantly (p ≤ 0.05)

30 Jorenby

 Adis International Limited. All rights reserved. Drugs 2002; 62 Suppl. 2



more effective than placebo at reducing with-
drawal symptoms in a dose-ranging study.[9] Long-
term bupropion SR recipients (open-label buprop-
ion SR for 7 weeks, followed by randomisation to
bupropion SR for 45 weeks), also reported signif-
icantly less craving than placebo recipients at
weeks 12, 16, 20, 24, 48 and 52 of treatment (p <
0.05).[25] A re-evaluation of the Hays study[25] as-
sessed the reasons why patients relapsed.[43] For
patients in the placebo group, the top five reasons
were as follows: overwhelming craving (49.2%);
stress (46.4%); presence of other smokers
(44.5%); situation where I normally smoke
(29.7%); and frustration (26.6%). Patients in the
bupropion SR group showed a different pattern of
relapse reasons. For bupropion SR patients, the
presence of other smokers was the most frequently
cited factor for relapse (49.2%) followed by stress
(41.4%), situation where I normally smoke
(26.7%), and frustration (23.3%). Overwhelming
craving was cited by only 22.4% of bupropion SR
patients. These data suggest that overwhelming
cravings are a significant factor in relapse to smok-
ing, and that bupropion SR reduces the craving as-
sociated with smoking cessation and continued
craving contributing to subsequent relapses.

3.2 Effects on Bodyweight

Weight gain, actual or feared, is a major barrier
to smoking cessation. In the 7- to 12-week treat-
ment studies, attenuation of weight gain is seen
while on treatment, but this benefit is not main-
tained in the follow-up phase.[9,10] However, it
may allow smokers in the early phase of smoking
cessation to concentrate on quitting without exces-
sive worry about diet/exercise. Hurt and col-
leagues[9] showed that mean absolute weight gain
was inversely related to the dose of bupropion SR.
After 7 weeks of treatment, participants in the pla-
cebo group gained significantly (p = 0.02) more
weight (2.9kg) than patients in the bupropion SR
100mg (2.3kg), 150mg (2.3kg) and 300mg groups
(1.5kg). Further confirmation of the attenuating ef-
fect of bupropion SR on weight gain was found by
Jorenby and colleagues.[10] By week 7, the weight

gained by participants treated with bupropion SR
was significantly lower (1.7kg; p < 0.05) than
weight gained by participants receiving placebo
(2.1kg). Patients on combined bupropion and
nicotine patch therapy showed the least weight
gain (1.1kg; p < 0.05).[10] Others have shown that
NRT attenuates the weight gain associated with
smoking cessation.[44,45]

Westlund and colleagues[46] pooled the results
of the Hurt et al. and Jorenby et al. trials,[9,10] and
showed that those patients with a sustained 4-week
quit interval treated with bupropion SR gained sig-
nificantly less weight at each week compared with
placebo patients. The association between weight
gain and treatment varied with gender. Female pa-
tients were 4-times more likely to experience low
weight gain on treatment with bupropion SR,
whereas male quitters were equally likely to expe-
rience low or high weight gain regardless of treat-
ment assignment.[46]

Long-term treatment with bupropion SR atten-
uates weight gain during treatment, and this effect
is maintained after discontinuation of therapy.
Hays and colleagues[13] showed that participants
who were treated with bupropion SR for 52 weeks
and who remained abstinent for 1 year gained an
average of 3.2kg less than the placebo group, who
had remained abstinent for the same duration (p <
0.001). Bupropion SR-treated participants contin-
ued to have significantly lower weight gain 1 year
after discontinuation of drug at the 2-year follow-
up assessment (figure 3). Rigotti and colleagues[47]

evaluated these data and showed that the effect of
long-term treatment with bupropion SR on attenu-
ation of weight gain is more marked in women. In
women, the bupropion SR-placebo difference in
weight gain was 6.3kg at 52 weeks (95% CI: –8.8,
–3.7) and –3.7kg at 18 months (95% CI: –7.0,
–0.4). The bupropion SR-placebo differences that
occurred in men did not reach statistical signifi-
cance (–1.8kg at 52 weeks and –1.3kg at 18
months). In a large cohort, the mean bodyweight
gain in those who abstained from smoking (with-
out smoking cessation therapy) for >1 year (n =
768) was approximately 2.8kg in men and 3.8kg in
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women.[48] Bupropion SR may therefore prove
particularly useful among patients who are con-
cerned about weight gain, and who view this po-
tential effect as a disincentive to stop smoking.

4. Real-Life Data

The effectiveness of bupropion SR as measured
in clinical trials is well established, but data ob-
tained in clinical trials may not always be indica-
tive of the real-life situation of smoking cessation.
Data collected from multiple sources, including
real-life effectiveness studies, motivational sup-
port programmes, and employer-based studies,
provide strong evidence of the effectiveness of
bupropion SR as an aid to smoking cessation in
clinical practice.

Holmes and colleagues[49] carried out a pro-
spective, non-randomised, observational study in
UK general practices between November 2000 and
September 2001 in order to estimate a real-life quit
rate for bupropion SR in UK primary care. 529
subjects took part, 95% of whom had previously
tried to quit. At 2 months, 7-day point prevalence
and continuous abstinence rates were 41% and
34% respectively, which are consistent with results
obtained in clinical trials. An interim analysis of an

open-label bupropion SR effectiveness study in
Germany (primary care centres) revealed that 52%
of patients were continuously abstinent for a 4-
week period during treatment and experienced a
reduction in the level of craving.[50]

The data from these many sources consistently
indicate that bupropion SR is an effective aid for
smoking cessation when used in usual clinical
practice settings. These results concur with the pat-
tern of efficacy data observed in the clinical trials
for bupropion.

5. Meta-Analyses

Clearly, a large number of randomised trials
have examined bupropion SR combined with
behavioural support as a treatment for smoking
cessation. The body of evidence from these well
conducted clinical trials confirms that bupropion
SR significantly increases the likelihood of achiev-
ing smoking abstinence through to 12 months by
at least 2-fold compared with placebo. The follow-
ing meta-analyses used the most rigorous defini-
tion of abstinence for each trial, which in many
cases was biochemically validated.

Jarvis and colleagues[51] recently presented a
meta-analysis in order to provide a pooled estimate
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of the treatment effect for bupropion SR (300
mg/day) versus placebo in motivated-to-quit
smokers. Major databases, trial registers and
GlaxoSmithKline internal systems identified eight
studies (five studies with 12-month data available)
for inclusion in the meta-analyses. All studies in-
cluded in the analyses were randomised, double
blind and placebo controlled. Results showed that
bupropion SR was associated with a significant in-
crease in continuous abstinence from smoking for
weeks 4 to 7 of the treatment period (odds ratio:
2.71; 95% CI: 1.88, 4.07) and for 12-month con-
tinuous abstinence (odds ratio: 2.10; 95% CI: 1.62,
2.73). Results for the 12-month point-prevalence
abstinence were similar.[51] Fiore and colleagues[4]

confirmed that the 6-month point-prevalence ab-
stinence rate with bupropion SR is approximately
30% in clinical trials. The Cochrane Review also
carried out a meta-analysis to assess the effective-
ness of antidepressant medications in aiding long-
term smoking cessation. Trials included in the
meta-analysis were randomised trials comparing
antidepressant drugs with placebo or an alternative
therapeutic control for smoking cessation. They
identified five trials. Pooling the rates of continu-
ous abstinence at 12 months gave an estimated
odds ratio of 2.73 (95% CI: 1.90, –3.94).[52] Fi-
nally, the National Institute for Clinical Excellence
(NICE) carried out a random-effects meta-analysis
of ten randomised controlled trials involving 3800
smokers,[6] and showed that the odds ratio for suc-
cessful smoking cessation, comparing bupropion
SR with placebo, was 2.16 (1.51-3.10). This result
combines data for smoking cessation for 6 months
and 12 months and, in all but one study, measures
continuous abstinence. For 12 months of smoking
cessation (3100 smokers; continuous abstinence in
all but one study), the odds ratio was 2.05 (1.45-
2.91). In terms of percentages of smokers quitting,
the average over all trials shows that about 9% had
not smoked for the 12 months after placebo ther-
apy, and about 19% had not smoked after buprop-
ion SR therapy. The results of these meta-analyses
confirm that bupropion SR increases rates of
smoking cessation.

6. Conclusions – the Place of
Bupropion in the Management of
Smoking Cessation

At the recommended dosage of 300 mg/day for
7 to 9 weeks, bupropion SR, in conjunction with
motivational support, is significantly more effec-
tive than placebo as an aid to smoking cessation in
patients with or without a history of prior buprop-
ion SR or NRT use. The effect of bupropion SR as
an aid to smoking cessation is independent of gen-
der. Treatment with bupropion SR is effective for
relapse prevention in patients who have success-
fully quit, and re-treatment is effective in smokers
who have returned to smoking after a previous
course of bupropion SR. Continued therapy with
bupropion SR, despite initial failure, either alone
or in combination with NRT, results in statistically
significantly higher quit rates than placebo. Treat-
ment with bupropion SR alleviates craving, with-
drawal symptoms and attenuates the weight gain
associated with smoking cessation. Real-life data
confirm and support the efficacy seen in clinical
trials. Bupropion SR is a highly effective therapy
for smoking cessation and, as such, is recom-
mended as first-line treatment in both the UK and
US guidelines for smoking cessation. NICE further
recommends bupropion SR as a treatment for those
patients who express a desire to quit smoking.
These data reinforce the efficacy and safety of
bupropion SR and help to establish its utility in
combating the adverse health effects of tobacco
smoking, the leading cause of preventable death in
the Western world.
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