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Editors’ Note: This month we continue the feature -
STEPped Care: An Evidence-Based Approach to Drug Ther-
apy. These articles are designed to provide concise answers to
the drug therapy questions that family physicians encounter in
their daily practice. The format of the feature will follow the
mnemonic STEP: safety (an analysis of adverse effects that
patients and providers care about), tolerability (pooled dropout
rates from large clinical trials), effectiveness (how well the
drugs work and in what patient population[s]), and price (costs
of drug, but also cost effectiveness of therapy).1 Hence, the
name STEPped Care.

Since the informatics pioneers at McMaster University
introduced evidence-based medicine,2 Slawson and col-
leagues3,4 have brought it to mainstream family medicine
education and practice. This feature is designed to further the
mission of searching for the truth in medical practice. Authors
will provide information in a structured format that allows the
readers to get to the meat of a therapeutic issue in a way that
can help physicians (and patients) make informed decisions.
The articles will discourage the use of disease-oriented evidence
(DOE) to make treatment decisions. Examples of DOEs in-
clude blood pressure lowering, decreases in hemoglobin A1c, and
so on. We will include studies that are POEMs - patient-
oriented evidence that matters (myocardial infarctions, pain,
strokes, mortality, etc) - with the goal of offering our patients
the most practical, appropriate, and scientifically substantiated
therapies. Number needed to treat to observe benefit in a single
patient will also be included as a way of defining advantages in
terms that are relatively easy to understand.5,6

At times this effort will be frustrating. Even as vast as the
biomedical literature is, it does not always support what clini-
cians do. We will avoid making conclusions that are not
supported by POEMs. Nevertheless, POEMs should be incor-

porated into clinical practice. The rest is up to the reader.
Blending POEMs with rational thought, clinical experience,
and importantly, patient preferences can be the essence of the
art of medicine.

We hope you will find these new articles useful and easy to
read. Your comments and suggestions are welcome. You may
contact the editors through the editorial office of JABFP. We
hope the articles provide you with useful information that can
be applied in everyday practice, and we look forward to your
feedback.

Bruce R. Canaday, PharmD
Keith Campagna, PharmD

STEPped Care Feature Editors
John P. Geyman, MD, Editor

Journal of The American Board of Family Practice
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The evidence supporting the use of pharmacologic
agents in a comprehensive tobacco treatment plan

is irrefutable. Annually, 70% of smokers see a phy-
sician. Of these, 70% wish to quit and 46% attempt
to quit.1–3 Primary care clinicians are poised to
implement empirically based smoking cessation
therapies including providing prescriptive and non-
prescriptive smoking cessation aids.

In 1998, a consortium of seven governmental
and nonprofit organizations sponsored an update to
the 1996 smoking cessation clinical practice guide-
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line entitled, Treating Tobacco Use and Dependence
(TTUD).4 TTUD synthesizes the tobacco depen-
dence treatment literature from 1975 through 1998
and provides an evidence-based tobacco treatment
clinical practice guideline.5 A tobacco cessation
consensus statement in the Journal of the American
Medical Association (JAMA) endorses and encour-
ages using the TTUD guideline.6 The JAMA syn-
opsis of TTUD focuses on a practice strategy
known as the 5As: ask, advise, assess, assist, and
arrange. The 5A strategy is based on a multicom-
ponent treatment approach including effective be-
havioral therapies and pharmacotherapies. The key
recommendations of TTUD are presented in
Table 1.

This review updates subsequent evidence sup-
porting the use of pharmacologic therapies in to-
bacco dependence treatment based on literature
published between 1 January 1999 and 16 January
2001. First-line pharmacologic interventions
(namely, nicotine patch, nicotine gum, nicotine in-
halers, nicotine nasal spray, and bupropion) and
combination therapies are reviewed. MEDLINE,
PubMed, and the Cochrane Database of Systematic
Reviews were searched using search terms related
to smoking cessation. Studies were selected if con-
tinuous prevalence measurements of abstinence
from tobacco use after follow-up of 5 months or
longer was reported. One trial comparing nicotine
gum, nicotine patch, nasal spray, and inhaler was

Table 1. Findings and Recommendations of Treating Tobacco Use and Dependence (TTUD).

1. Tobacco dependence is a chronic condition that often requires repeated intervention. However, effective treatments exist that
can produce long-term or even permanent abstinence

2. Because effective tobacco dependence treatments are available, every patient who uses tobacco should be offered at least one of
these treatments:
a. Patients willing to try to quit tobacco use should be provided treatments determined to be as effective in this guideline
b. Patients unwilling to try to quit tobacco use should be provided a brief intervention designed to increase their motivation to

quit
3. It is essential that clinicians and health care delivery systems (including administrators, insurers, and purchasers) institutionalize

the consistent recognition, documentation, and treatment of every tobacco user seen in a health care setting
4. Brief tobacco dependence treatment is effective, and every patient who uses tobacco should be offered at least brief treatment
5. There is a strong dose-response relation between the intensity of tobacco dependence counseling and its effectiveness.

Treatments involving person-to-person contact (via individual, group, or proactive telephone counseling) are consistently
effective, and their effectiveness increases with treatment intensity (eg, minutes of contact)

6. Three types of counseling and behavioral therapies were found to be especially effective and should be used with all patients
attempting tobacco cessation:
a. Provision of practical counseling (problem solving, skills training)
b. Provision of social support as part of treatment (intra-treatment social support)
c. Help in securing social support outside of treatment (extra-treatment social support)

7. Numerous effective pharmacotherapies for smoking cessation now exist. Except in the presence of contraindications, these
should be used with all patients attempting to quit smoking:
a. Five first-line pharmacotherapies were found that reliably increase long-term smoking abstinence rates:

1. Bupropion SR
2. Nicotine gum
3. Nicotine inhaler
4. Nicotine nasal spray
5. Nicotine patch

b. Two second-line pharmacotherapies were determined to be as efficacious and may be considered by clinicians if first-line
pharmacotherapies are not effective.
1. Clonidine
2. Nortriptyline

c. Over-the-counter nicotine patches are effective relative to placebo, and their use should be encouraged
8. Tobacco dependence treatments are both clinically effective and cost-effective relative to other medical and disease prevention

interventions. As such, insurers and purchasers should ensure that:
a. All insurance plans include as a reimbursed benefit the counseling and pharmacotherapeutic treatments found to be as

effective in this guideline
b. Clinicians are reimbursed for providing tobacco dependence treatment just as they are reimbursed for treating other

chronic conditions
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included. Although only 12 weeks in duration, no
other studies were found comparing all four nico-
tine replacement products in a head-to-head study.
Furthermore, the conclusions from this study add
considerably to the evidence for the use of these
treatments in smoking cessation treatment pro-
grams.

Nicotine Patch as a Smoking Cessation Aid
Nicotine patches have been available since 1991
and available without a prescription since 1999.
Twenty-seven studies in TTUD established that
transdermal nicotine patch therapy approximately
doubles long-term abstinence rates compared with
placebo (odds ratio 1.9, Table 2).6 Three additional
studies not included in the TTUD guideline show
a doubling of abstinence rates for over-the-counter
(OTC) nicotine patch therapy when compared
with placebo.7 In an OTC nicotine patch therapy
intent-to-treat study, Hays et al8 randomized 958
subjects to a placebo-controlled trial of no-cost,
22-mg, 24-hour patch therapy or an open-label
trial of the same therapy with patches purchased by
the participants. Patients included in the study were
self-selected but received no adjuvant behavioral
treatment as a smoking cessation aid. Self-help
written material was provided.

Safety and Tolerability
Transdermal nicotine patch therapy in the Hays
et al trial was generally safe and well tolerated, with
no new adverse effects reported. Most common
adverse effects were patch site skin reactions and
sleep disturbance in the active treatment groups.
Cardiovascular adverse events were experienced by

16 of 958 participants (1.6%), with five of these
events resulting in hospitalization or emergency
care.8 Cardiovascular events were reported more in
the active treatment study arms. It should be noted,
however, that several randomized controlled trials
support the nicotine patch usage in patients with
cardiovascular disease.9–12 Withdrawal symptom
scores did not differ significantly between the
groups across the 6-week treatment phase. There
were no differences in dropout rates across the
three groups. Week 6 dropout rates were 46%,
43%, and 42% in the placebo, active nonpaying,
and open-label paying groups, respectively.8

Efficacy
Both the paying and nonpaying groups receiving
active patch therapy had significantly higher smok-
ing cessation rates than the placebo group at the
end of 6 and 24 weeks. Abstinence was measured by
both self-report and biochemical assessment. Quit-
rates were 16.8% (placebo 9.6%) at week 6 and
8.7% (placebo 4.3%) at week 24 for the blinded
nonpaying groups confirmed by expired carbon
monoxide measurements (P � .05), resulting in a
number needed to treat (NNT) of 14 and 23 at
weeks 6 and 24, respectively. Quit rates in the
open-label paying group were 19.0% at week 6 and
10.8% at week 24.8 Positive correlation for success
included a lower Fagerstrom test for nicotine de-
pendence score, fewer cigarettes per day at base-
line, male sex, absence of other household smokers,
and long periods of previous abstinence from cig-
arettes. These findings support the efficacy of nic-
otine patches when obtained without a prescrip-
tion. These data also support the conclusion of the

Table 2. Meta-analysis: Efficacy, Estimated Abstinence Rates, and Number Needed to Treat for First-line
Pharmacotherapy in the Treatment of Tobacco Use and Dependence.

Pharmacotherapy
Number
of Studies

Estimated Odds Ratio
(95% CI)*

Estimated Abstinence Rate
(95% CI)*

Number Needed
to Treat

Placebo 2 2.1 (1.5, 3.0) 17.3 9.0
Bupropion sustained release 30.5 (23.2, 37.8)
Placebo 13 1.5 (1.3, 1.8) 17.1 11.0 (2 mg)
Nicotine gum 23.7 (20.6, 26.7) 9.4 (4 mg)
Placebo 4 2.5 (1.7, 3.6) 10.5 8.1
Nicotine inhaler 22.8 (16.4, 29.2)
Placebo 3 2.7 (1.8, 4.1) 13.9 6.0
Nicotine nasal spray 30.5 (21.8, 39.2)
Placebo 27 1.9 (1.7, 2.2) 10.0 23.0
Nicotine patch 17.7 (16.0, 19.5)

*From Treating Tobacco Use and Dependence, US Department of Health and Human Services, June 2000.
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previous meta-analyses in TTUD of an approxi-
mate doubling (odds ratios of 2.1–2.6, Table 2) of
smoking cessation with active patch use when com-
pared with placebo.13–16

Price
The average price for treatment using nicotine
patches ranges from $3.50 to $3.89 per day and
depends on the strength of the product (Table 3).
The nicotine patch can be worn unobtrusively and
delivers a constant level of nicotine. Wearing the
patch only during waking hours is as effective as
wearing it continuously. Eight weeks of patch ther-
apy is as effective as longer courses, and there is no
evidence that tapered therapy is better than abrupt
withdrawal. High-dose patch use shows marginal
efficacy compared with the standard-dose patch.
No current evidence supports the routine use of the
nicotine patch at doses higher than 22 mg/24 h. A
repeated course of therapy in relapsed patients re-
sults in minimal additional probability of quit-
ting.17

Nicotine Gum as a Smoking Cessation Aid
Nicotine gum has been available since 1984 and
available without a prescription since 1996. Thir-

teen nicotine gum studies met TTUD inclusion
criteria. Since TTUD was published, two clinical
trials using nicotine gum and a 5-year follow-up of
nicotine gum data from the Lung Health Study
have been published.18–20 Abstinence was bio-
chemically confirmed in all three studies.

Safety and Tolerability
The tolerability of nicotine gum is high. Approxi-
mately one third of abstinent patients at 1 year were
still using nicotine gum in a study of high- and
low-dependence smokers. Low-dependence
smokers (n � 263) were defined as patients who
scored 0 to 3 on the heaviness of smoking index,
and high-dependence smokers (n � 345) scored 3
to 6. The index assesses dependence based on two
questions: the number of cigarettes smoked per
day, and the time of waking to the first cigarette.
High-dependence smokers reported more adverse
events, such as nausea, vomiting, dizziness, and
palpitations, at rates of 1.4%, 2.8%, and 5.6% with
placebo, 2-mg, and 4-mg strength gum, respec-
tively. Only 1.8% of low-dependence smokers on
4-mg gum reported any of the above adverse ef-
fects. Three participants withdrew because of ad-
verse events; 2 patients experienced nausea and

Table 3. Cost of Drug Therapy.

Drug Cautions Adverse Effects Dosage Duration
Approximate Cost

per Day*

Sustained-release
bupropion

History of seizure
or eating
disorder

Insomnia
Dry mouth

150 mg every morning
for 3 days, then 150
mg twice a day. Start
1–2 weeks before quit
date

7–12 weeks up to
6 months for
maintenance

$3.21
($1.60 per tablet)

Nicotine gum Dyspepsia
Mouth soreness

1–24 cigarettes per day:
2-mg gum, up to 24
pieces per day

Up to 12 weeks $5.23 for 10, 2-mg
pieces

$5.90 for 10, 4-mg
pieces

24 cigarettes per day:
4-mg gum, up to 24
pieces per day

Nicotine inhaler Local irritation
of mouth
and throat

6–16 cartridges a day Up to 6 months $9.71 for 10
cartridges

Nicotine nasal spray Nasal irritation 8–40 doses a day 3–6 months $4.90 for 12 doses
Nicotine patch Local skin

reaction
21 mg/24 h 4 weeks, then $3.89 (21 mg)

Insomnia 14 mg/24 h 2 weeks, then $3.70 (14 mg)
7 mg/24 h 2 weeks $3.50 (7 mg)
15 mg/16 h 8 weeks $3.83 (15 mg)

Chart used with permission from Prescriber’s Letter, PO Box 8190 Stockton, CA 95208 (Tel: 209-472-2240, E-mail: mail@pletter.com,
www.prescribersletter.com.
*Average wholesale price obtained from 2001/Drug Topics Red Book, Montvale, NJ.
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vomiting, and 1 patient with asthma experienced
breathing difficulties.18

An open-label trial of 2-mg nicotine gum with
intermittent diet therapy (n � 137) vs a control
group (n � 150) was completed in overweight fe-
male smokers.19 In this study 86 women discontin-
ued treatment during the 12 months of treatment,
35 in the diet group and 51 in the control group.
The authors did not state the reasons for with-
drawal but only that none were due to adverse
events.

The Lung Health Study20 was a study of 5,887
smokers with impaired lung function who were
offered access to 2-mg nicotine gum and a smoking
cessation program (n � 3,923) or a list of commu-
nity resources for smoking cessation. Participants
were evaluated at 1 year and then reevaluated at 5
years to determine whether certain variables from
the 1-year assessment period were indicative of
success at the 5-year mark. In this study there were
very few patients lost to follow-up. At the comple-
tion of the study 97% of participants in the inter-
vention group and 96% in the usual care group
were enrolled. A total of 98 patients (2.5%) in the
smoking intervention group died during the 5-year
period of causes not attributed to the use of the
gum. Negative predictors were the number of pre-
vious quit attempts in men older than 49 years of
age and the use of smoking to cope with emotions.
Adverse events attributed to gum use were not
included in the final analysis.

Efficacy
In the TTUD studies using nicotine gum, the
mean abstinence rate at 6 months was 23.7% vs
17.1% using placebo. The number needed to treat
was 15. Garvey et al,18 in a study using nicotine
gum, assigned high- and low-dependence smokers
to placebo, 2-mg, or 4-mg strength gum for 2
months with a tapering schedule based on gum
usage. Participants also received brief counseling at
each follow-up visit. The combined quit rates at 1
year were 8.4% with placebo, 17.3% with 2-mg,
and 19.7% with 4-mg doses. The differences in
cessation rates were statistically significant com-
pared with placebo for both the 2-mg and 4-mg
strength gum. The number needed to treat using
the 2-mg gum was 11.2, whereas the number
needed to treat using the 4-mg gum was 9.4. Evi-
dence suggests the 4-mg strength is more effective

than 2-mg strength in highly dependent smokers,
ie, smoking more than 25 cigarettes a day.

An open-label trial of 2-mg nicotine gum with
intermittent diet therapy (n � 137) vs a control
group (n � 150) was completed in overweight fe-
male smokers.19 Participants met for 11 behavioral
counseling sessions during a 16-week period, and
the diet group received a modified, fasting low-
calorie liquid diet for three 2-week intervals (weeks
1–2, 7–8, and 13–14). The quit rates at 1 year were
28% in the diet-gum group vs 16% in the control
group (P � .02). The number needed to treat in the
diet and therapy trial was 12.5. At 1 year, no dif-
ference in weight gain was found between non-
smokers in the diet group and nonsmokers in the
control group. Successful quitters during the 16-
week period used 7.8 pieces per day in the diet
group and 8.3 pieces per day in the control group.
Forty-seven percent of 201 patients at 1 year of
follow-up were still using the 2-mg strength gum.
Rhinitis and headache were the most common side
effects reported (diet group – 59%, control group –
37%). The number needed to harm for rhinitis and
headache in the dieters was 4.5.

At 1 year 35% (n � 1,338) of participants were
abstinent. At 5 years 22% (n � 835) of patients
remained abstinent. Regression analysis indicates
that patients using the gum after 1 year were less
likely to remain abstinent at 5 years. Cessation rates
for these latest trials were similar to those reported
in TTUD.

Price
The price for treatment using nicotine gum is
highly competitive and comparable to that of the
nicotine patch (Table 3). High-dependence smok-
ers used approximately two more pieces of gum per
day during the first 60 days of treatment.18 This
amount would potentially increase the cost of treat-
ment by 20% or an additional $31.00 per month
for 2-mg strength and an additional $35.40 for
4-mg strength gum.

Nicotine Inhaler and Nicotine Nasal Spray as
Smoking Cessation Aids
The nicotine nasal spray and inhaler were intro-
duced to the US market in 1997 and 1998, respec-
tively, as prescription smoking cessation medica-
tions. Whereas the patch and the gum were well
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established as smoking cessation aids, the inhaler
was designed to ameliorate behavioral activity as-
sociated with tobacco dependence.

Safety and Tolerability
Most safety concerns with the nicotine inhaler and
spray involve use in pregnancy, during lactation,
and in cardiovascular disease. As with all nicotine-
replacement therapy, pregnant smokers should be
encouraged to quit without pharmacologic treat-
ment. Prescription nicotine-replacement therapy
products are classified as category D for use during
pregnancy. The Food and Drug Administration
has recently revised the warning concerning
nicotine-replacement medicine during pregnancy
stating, “Smoking can seriously harm your child.
Try to stop smoking without using any nicotine-
replacement medicine. This medicine is believed to
be safer than smoking. However, the risks to your
child from this medicine are not fully known.”21

Nicotine-replacement medicine should be avoided
during lactation. Those patients who have had a
recent myocardial infarction (within 2 weeks), a
serious arrhythmia, or worsening angina pectoris
should use nicotine inhalers and spray cautiously
and only under the direction of their physician.

Nicotine inhalers and nasal spray use is limited
by nasal and airway reactions. There is less irrita-
tion with the inhaler than with the nasal spray.
Forty percent of patients using the nicotine inhaler
experience mouth and throat irritation ie, coughing
32%, and rhinitis 23%. The nicotine nasal spray,
however, was associated with moderate to severe
nasal irritation in 94% of the users in the first 48
hours and in 81% after 3 weeks. The nicotine
inhalers and nicotine nasal spray should be pre-
scribed carefully to patients with perennial rhinitis,
history of recurrent epistaxis, acute rhinosinusitis,
and severe reactive airway disease.21 The incidence
of side effects for both the inhaler and the nasal
spray is directly proportional to the amount of
product used by the patient. Recommended doses
for the nicotine inhaler ranges from 6 to 16 car-
tridges per day and for the nicotine nasal spray,
from 8 to 40 sprays per day. Although many of the
side effects subside within the first few days of use,
clinicians should warn patients about the relatively
high incidence of mild side effects, such as nasal
irritation, cough, and rhinitis.21

Efficacy
The TTUD analyzed seven studies and reported
abstinence rates of 22.8% and 30.5% (placebo
10.5% and 13.9%) for the nicotine inhaler and the
nicotine nasal spray, respectively.5 Hajek et al,22 in
the first study comparing all four nicotine-replace-
ment therapies, although only 12 weeks in dura-
tion, found no difference in effects on withdrawal
discomfort, urges to smoke, or abstinence rates.
This study further supports the Cochrane Review
recommendations that there is minimal direct evi-
dence to recommend one nicotine-replacement
therapy than another and that individual prefer-
ences should be considered.17 This outcome held
true, despite the relative underuse of the nasal spray
and the inhaler, presumably because of medication
side effects. All the commercially available forms of
nicotine replacement therapy (nicotine gum, patch,
nasal spray, and inhaler) increase quit rates approx-
imately 1.5- to 2-fold when utilized in conjunction
with at least brief advice. Because all the trials in the
meta-analysis of the TTUD included some amount
of behavior counseling, at a minimum physician
advice and patient education materials should be
given to all recipients of smoking cessation medi-
cations.17

Price
The choice of tobacco dependence treatment
should reflect behavioral issues, safety, and tolera-
bility profiles, as well as cost considerations. The
cost of the use of the inhaler and spray is quite
variable. Nicotine inhaler cartridges cost about
$1.00 each. Average usage will range from 6 to 16
cartridges per day or $5.82 to $15.52 per day.
Nicotine nasal spray is dispensed as a 10-mL pres-
surized vial containing 100 doses and costs about
$41.00. Average usage will range from 8 to 40 doses
per day or $3.27 to $16.33 per day (Table 3). At the
maximum recommended dose of 40 doses per day,
the nicotine nasal spray might increase cost as
much as fourfold that of the nicotine patches. If
patients were able to limit the number of nicotine
cartridges to 8 to 9 per day, however, the cost
would be comparable to that of nicotine patches.

Bupropion Use as a Smoking Cessation Aid
Sustained-release bupropion is the first agent that
is not nicotine to receive an indication as a smoking
cessation aid in the pharmacologic treatment of
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tobacco dependence. The exact action of sustained-
release bupropion as a smoking cessation aid is
unknown. The therapeutic antidepressant action is
hypothesized to be through noradrenaline inhibi-
tion or dopaminergic reuptake.

Safety and Tolerability
Sustained-release bupropion has a very low abuse
potential in humans. Drug interaction evidence
suggests a potential interaction for drugs affecting
the cytochrome P-450 (CYP) 2D6 isoenzyme.
These drugs would include tricyclic antidepres-
sants, selective serotonin reuptake inhibitors,
�-blockers, type 1C antiarrhythmic agents, and
certain antipsychotic medications. Sustained-
release bupropion is generally well tolerated, with
insomnia, headache, and dry mouth being the most
common side effects. Estimated risk of seizure is 1
in 1000. Sustained-release bupropion is contraindi-
cated in patients who have a history of or a current
seizure disorder, anorexia nervosa, or bulimia.

Efficacy
Two randomized placebo-controlled double-blind
clinical trials included in TTUD smoking cessation
efficacy of sustained-release bupropion.23,24 The
trials included groups receiving 300 mg/d for 9 and
6 weeks, respectively. This dose was associated with
end-of-treatment point prevalence abstinence rates
of 60.2% (placebo 33.8%) after 9 weeks of treat-
ment, and 44.2% (placebo 19.0%) after 6 weeks of
treatment. Continuous abstinence rates at 12
months were 24.4% (placebo 5.6%) and 18.4%
(placebo 10.5%). Number needed to treat for point
prevalence abstinence rates was 3.8 and 3.9 for 9-
and 6-week administrations, respectively. The
number needed to treat for 12-month continuous
abstinence rates for 9- and 6-week administrations
were 5.3 and 12.7, respectively.

Since the publication of TTUD, Hayford et al24

used a randomized, double-blind, placebo-con-
trolled multidose study of sustained-release bupro-
pion to evaluate efficacy in smokers with a former
history of major depression or alcoholism. Doses
included 100 mg/d, 150 mg/d, and 300 mg/d, with
treatment duration of 7 weeks including physician
quit advice with counseling components according
to the National Cancer Institute guidelines.25 Point
prevalence smoking abstinence for each dose (ie,
100 mg/d, 150 mg/d, and 300 mg/d) and placebo at
7 weeks was 29%, 38%, 44%, and 18%. The num-

bers needed to treat with each respective dose of
sustained-release bupropion are 9.1 using 100
mg/d, 5 using 150 mg/d, and 3.9 using 300 mg/d.
At 12 months, follow-up point prevalence smoking
abstinence was 20% using 100 mg/d and 23% using
both 150 mg/d and 300 mg/d. Using placebo, the
abstinence rate was 12%. The number needed to
treat using 12-month point prevalence abstinence
rates were 12.5 (100 mg/d), 9.1 (150 mg/d), and 9.1
(300 mg/d). There were no continuous abstinence
rates reported. The efficacy of sustained-release
bupropion was independent of having a former
history of major depression or alcoholism. These
patients were predominately white, highly edu-
cated, and seeking treatment for smoking cessation.

In adult smokers, the recommended dosage for
sustained-release bupropion is 150 mg/d for 3 days
and then twice daily with 8 hours between doses for
7 to 12 weeks. A quit date should be set within
2 weeks of beginning bupropion. Recommended
administration duration is 7 to 12 weeks with an
extended range up to 6 months for those pa-
tients continually attempting smoking cessation.26

Sustained-release bupropion, like nicotine-replace-
ment therapy, should be recommended as part of a
comprehensive smoking cessation program.

Price
Sustained-release bupropion costs approximately
$1.60/150 mg. Thus, for the initial 3 days of ad-
ministration, the cost is $1.60/d, escalating to
$3.20/d as dosage increases to 300 mg. Recom-
mended administration of 7 to 12 weeks would cost
$151.80 to $264.00. An extended range of 6 months
administration would cost $532.80.

Combination Pharmacotherapy Interventions
Many clinicians anecdotally consider using a nic-
otine-replacement therapy combination or com-
bination of sustained-release bupropion and
nicotine-replacement therapy. Initial clinical trials
examining combination strategies have promis-
ing results. Only three combination studies were
included in TTUD, and these studies contained
various combinations of nicotine-replacement
therapies under differing conditions. One trial
using the combination of nicotine patch and na-
sal spray compared with the patch alone showed
improved efficacy.27
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Safety and Tolerability
The safety and tolerability of combination thera-
pies has not been well documented or studied.

Jorenby et al28 compared bupropion with nico-
tine patch and bupropion combined with nicotine
patch. The discontinuance rate for all participants
was 34.8%. Participants in the placebo group had
the highest rate of discontinued treatment (48.8%).
Discontinuance rates were higher for those receiv-
ing bupropion and those receiving combined treat-
ment than were those receiving placebo. Relatively
few participants discontinued treatment because of
adverse events (8.8%). No serious adverse events
were attributed to the study medications. There
were no significant differences between groups in
mean weight gain after 7 weeks. No seizures were
reported in any group. Minor nasal irritation was
noted in all combinations using the nasal spray
(81%).

Efficacy
Sustained-release bupropion alone and sustained-
release bupropion with patch had higher abstinence
rates compared with nicotine patch alone. Twelve-
month abstinence rates were 16.4% for nicotine
patch, 30.3% for sustained-release bupropion
alone, 35.5% for sustained-release bupropion plus
patch, and 15.6% for placebo. There was no sig-
nificant difference between bupropion and combi-
nation therapy. The number needed to treat using
the combination of sustained-release bupropion
and nicotine patch was 5.0. On their own, these
findings are insufficient to define the relative effi-
cacy of the two treatments. Although a lack of strict
controls and relatively low number of participants
weaken the evidence for the use of combinations,
each individual study revealed statistically signifi-
cant improvement in cessation rates. Physicians
may recommend the use of combination nicotine-
replacement therapy or nicotine-replacement ther-
apy with sustained-release bupropion, particularly
in those patients who have been unable to quit
using monotherapy.6

Price
The use of two or more agents could be cost pro-
hibitive unless clear evidence surfaces that efficacy
is markedly enhanced or it could be shown that
patients with comorbidities, such as depression or
alcoholism, would have enhanced success.

Summary
First-line pharmacotherapies for tobacco use and
dependence (namely, nicotine patch, nicotine gum,
nicotine inhaler, nicotine nasal spray, and sus-
tained-release bupropion) are safe and have been
empirically determined to be efficacious and should
always be considered part of a tobacco treatment
intervention program unless contraindicated. Stud-
ies published subsequent to the literature synthe-
sized in TTUD support previously determined ef-
ficacy of first-line pharmacologic medications for
treatment of tobacco use and dependence. Further
studies will be necessary to define clearly the effi-
cacy and relative safety of combination treatments.
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