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Smoking Cessation
What Should You Recommend?

Fifty years after a landmark report on its perils, smoking remains a major public health 
problem. Here’s the latest on how best to help patients quit.

Paul Bornemann, MD, Amirarsalan Eissa, MD, MPH, Scott M. Strayer, MD, MPH

PRACTICE RECOMMENDATIONS
• �Prescribe varenicline, bupropion, or 

nicotine replacement as firstline single 
pharmacotherapy for smoking  
cessation.

• �Provide counseling along with 
medication, as the combination has 
proven to be more effective than either 
option alone.

• �Refer patients to their state Quit Line—a 
toll-free tobacco cessation coaching 
service that has been shown to be an 
effective form of counseling.

Strength of recommendation (SOR)
�    � Good-quality patient-oriented evidence 

 �Inconsistent or limited-quality patient- 
oriented evidence  
Consensus, usual practice, opinion, 
disease-oriented evidence, case series

A
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A
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I n its 2014 report, The Health Consequences of Smok-
ing—50 Years of Progress,1 the US Surgeon General con-
cluded that, while significant improvements have been 

made since the publication of its landmark 1964 report, cig-
arette smoking remains a major public health problem. It is 
the leading cause of preventable death, increasing the risk 
for such common causes of mortality as cardiovascular dis-
ease, pulmonary disease, and malignancy. Cigarette smok-
ing is responsible for an estimated 443,000 deaths annually.2

Overall, 42 million US adults and about 3 million middle 
and high school students smoke, despite the availability 
of an array of pharmacologic interventions to help them 
quit.1 Half of those who continue to smoke will die from a 
tobacco-related cause. Stopping before the age of 50 cuts the 
risk in half, and quitting before age 30 almost completely ne-
gates it.3

The most recent comprehensive smoking cessation 
guideline, sponsored by the US Public Health Service, was 
published in 2008.4  The US Preventive Services Task Force 
(USPSTF) recommendation that “clinicians ask all adults 
about tobacco use and provide tobacco cessation interven-
tions” for those who smoke was issued one year later.5 Since 
then, multiple studies have assessed the merits of the vari-
ous medications, forms of nicotine replacement therapy 
(NRT), and counseling aimed at helping smokers maintain 
abstinence from tobacco.

This article reviews the guideline and provides family 
practice providers with an evidence-based update.

THE GUIDELINE: TREATING TOBACCO USE AND DEPENDENCE
Prescribing a firstline medication (bupropion SR, vareni-
cline, nicotine gum, nicotine inhaler, nicotine lozenge, nic-
otine nasal spray, or nicotine patch) for every patient who 
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seeks to quit smoking is a key component of the 
2008 guideline (see Table 1).4 The only exceptions: 
patients for whom such agents are medically con-
traindicated and groups for which there is insuf-
ficient evidence of effectiveness, such as pregnant 
women and adolescents.

The use of any of these medications as a single 
agent nearly doubles the likelihood of success com-
pared with placebo, with an average cessation rate of 
25% (see Table 2).4 Combination therapy (pairing a 
nicotine patch and an additional agent) was found 
to be even more effective, with some combinations 
attaining success rates as high as 65%.4

Second-line therapies, including clonidine and 
nortriptyline, were also cited as effective, with an 
average cessation rate of 24%.4 Although the meta-
analyses that these averages were based on did not 
include head-to-head comparisons, subsequent 
studies that also showed efficacy did include such 
comparisons.

Counseling is an essential component
In one of the meta-analyses on which the guide-
line was based, the combination of counseling 
and medication proved to be more effective than 
either intervention alone. Individual, group, and 
telephone counseling were all effective (odds ratios 
[ORs], 1.7, 1.3, and 1.2, respectively), provided they 
included practical help that emphasized problem 
solving and skills training, as well as social sup-
port. The benefits of a team-based approach were 
evident from the finding that counseling provided 
by more than one type of clinician had higher ef-
fect sizes (OR, 2.5 when two different clinical dis-
ciplines were involved and 2.4 for three or more 
disciplines).4

The guideline also found state-sponsored quit 
lines, accessible at no charge via 800-QUIT-NOW, 
are an effective option. (For more information about 
this and other resources, see Table W1 in this article 
at www.clinicianreviews.com.)

For patients who aren’t ready to stop smoking, the 
guideline recommends motivational interviewing4—
a direct, patient-centered technique used to explore 
and work through ambivalence. Further information 
about this method is available at www.motivational 
interviewing.org.

In counseling patients who are considering a 
quit attempt, it is important to present all options. A 
smoking history is needed, too, because factors such 
as the number of cigarettes smoked per day, how 

long a patient is typically awake before smoking the 
first cigarette of the day, and level of dependence are 
important factors in determining medication and 

TABLE 1

The 2008 US Public Health Service 
Guideline: 10 Key Recommendations 

  1. �Tobacco dependence is a chronic disease 
that often requires repeated intervention 
and multiple attempts to quit. Effective 
treatments can significantly increase rates of 
long-term abstinence. 

  2. �It is essential that clinicians consistently 
identify and document tobacco use and 
attempt to treat every patient who smokes.  

  3. �Tobacco dependence treatments are 
effective across a broad range of 
populations; clinicians should encourage 
every patient willing to make a quit attempt 
to use the recommended counseling and 
medications.

  4. �Brief tobacco dependence treatment is 
effective and should be offered to every 
patient who smokes.

  5. �Individual, group, and telephone counseling 
are effective, and their effectiveness increases 
with treatment intensity. Key components 
include practical counseling (problem solving/
skills training) and social support. 

  6. �Clinicians should encourage all patients 
attempting to quit to use any of the 
medications found to be effective (the only 
exceptions are medical contraindication or 
insufficient evidence of effectiveness). Seven 
firstline medications and some combination 
therapies reliably increase long-term 
smoking abstinence rates.

  7. �Counseling or medication is effective when 
used alone, but the combination is more 
effective.

  8. �Telephone (Quit Line) counseling is effective 
and should be provided to every patient 
who smokes.

  9. �Use motivational interviewing techniques to 
encourage a tobacco user who is unwilling 
to try to quit to do so. 

10. �Tobacco dependence treatments are clinically 
effective and highly cost effective.*

*  �Insurers and purchasers should ensure that all health plans 
include the counseling and medication identified as effective 
in this guideline as covered benefits. 
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dosage. Consider the advantages and disadvantages 
of the various medications (see Table 3) or methods 
used for prior quit attempts and reasons for relapse, 
if appropriate, as well as patient preference..4,6,7

EVIDENCE UPDATE: WHAT’S BEST?
Since 2009, many clinical trials have examined the 
best way to help smokers quit. Here’s a closer look at 
the latest evidence.

TABLE 2

US Public Health Service Smoking Cessation Guideline: An Evidence Summary

Medication* (dose)

No. of 
groups 

analyzed
Estimated OR  

(95% CI)
Estimated abstinence rate % 

(95% CI)†

Placebo 80 1 13.8

Monotherapy

Varenicline
2 mg/d
1 mg/d

5
3

3.1 (2.5-3.8)
2.1 (1.5-3)

33.2 (28.9-37.8)
25.4 (19.6-32.2)

Nicotine nasal spray 4 2.3 (1.7-3) 26.7 (21.5-32.7)

Nicotine patch > 2.5 mg (standard and 
long-term)
	 6-14 wk

> 14 wk

4
32
10

2.3 (1.7-3)
1.9 (1.7-2.2)
1.9 (1.7-2.3)

26.5 (21.3-32.5)
23.4 (21.3-25.8)
23.7 (21-26.6)

Nicotine gum
> 14 wk
6-14 wk

6
15

2.2 (1.5-3.2)
1.5 (1.2-1.7)

26.1 (19.7-33.6)
19 (16.5-21.9)

Nicotine inhaler 6 2.1 (1.5-2.9) 24.8 (19.1-31.6)

Clonidine 3 2.1 (1.2-3.7) 25 (15.7-37.3)

Bupropion SR 26 2.0 (1.8-2.2) 24.2 (22.2-26.4)

Nortriptyline 5 1.8 (1.3-2.6) 22.5 (16.8-29.4)

Combination therapies

Patch (> 14 wk) + NRT (gum or spray) 3 3.6 (2.5-5.2) 36.5 (28.6-45.3)

Patch + bupropion SR 3 2.5 (1.9-3.4) 28.9 (23.5-35.1)

Patch + nortriptyline 2 2.3 (1.3-4.2) 27.3 (17.2-40.4)

Patch + inhaler 2 2.2 (1.3-3.6) 25.8 (17.4-36.5)

Patch + 2nd-generation antidepressants 
(paroxetine, venlafaxine)

3 2 (1.2-3.4) 24.3 (16.1-35)

Abbreviations: CI, confidence interval; NRT, nicotine replacement therapy; OR, odds ratio.
* Selective serotonin reuptake inhibitors and naltrexone were not shown to be effective.
† Estimated abstinence rate is an average across trials and includes both self-reports and biochemically confirmed findings. Relative 
efficacy is compared with placebo and estimated abstinence rates reported at 6 months post quit.
Source: US Public Health Service. 2008.4
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NRT boosts long-term cessation
A 2012 Cochrane review examined 150 trials and 
found that every type of NRT—gum, lozenge, patch, 
inhaler, and nasal spray—was associated with long-
term cessation (relative risk [RR], 1.60).8  This effect 
was essentially unchanged regardless of the dura-
tion, setting, or intensity of supportive therapy of-
fered, and no single type of NRT was more effective 
than any other. However, combining a short-acting 
form, such as a lozenge, with a long-acting patch was 
found to be more effective than either one alone (RR, 
1.34).

Starting the NRT before the patient quit did not 
improve cessation rates over traditional start times 
(RR, 1.18). Neither was there an added benefit to 
using NRT beyond the recommended 24-week pre-
scription period,9 although doing so was found to be 
safe. Another 2012 Cochrane review looked specifi-
cally at the use of pharmacologic smoking cessation 
interventions during pregnancy and concluded that 
there was still not sufficient data to document effi-
cacy for this patient population.10

Adherence. In deciding on which type of NRT to 
prescribe, it is important to consider not only patient 
preference and previous efforts but also the latest 
evidence. A study comparing various NRT formula-
tions found patient adherence to be highest with the 
patch, followed by nicotine gum, which had a higher 
compliance rate than either the nicotine inhaler or 
nasal spray.11

Varenicline is still a firstline agent
Since the 2008 guideline recommended this partial 
nicotinic receptor agonist/antagonist as a firstline 
pharmacologic agent, additional meta-analyses have 
confirmed its long-term efficacy in smokers who are 
ready to quit.12,13 A 2012 Cochrane review found va-
renicline to increase long-term cessation compared 
with placebo (RR, 2.27).13 It also showed varenicline 
to be more effective than bupropion SR (RR, 1.52), 
but about as effective as NRT (RR, 1.13).

Newer data suggest that varenicline may also be 
effective for those who are willing to  cut down  on 
smoking but not yet ready to give up cigarettes com-
pletely. Used for 24 weeks by those who were initially 
resistant to quitting, researchers found varenicline 
nearly tripled the cessation rate at 52 weeks com-
pared with placebo (RR, 2.7).14

Latest evidence on safety.  Additional concerns 
about the safety of varenicline have been raised, 
however, since the 2008 guideline was published. 

In 2009, the FDA required that black box warnings 
be added to the labels of both varenicline and bu-
propion SR based on postmarketing safety reports 
showing risk for neuropsychiatric symptoms, includ-
ing suicidality.15  In 2011, a large case-control study 
by the FDA Adverse Event Reporting System also 
showed an increased risk for suicidality in patients 
taking these drugs.16

Follow-up studies, however, including a large 
prospective cohort study and a large meta-analysis, 
failed to show an increased association with neu-
ropsychiatric adverse effects.17,18 A smaller random-
ized controlled trial (RCT) showed that in smokers 
diagnosed with schizophrenia and bipolar disorder, 
maintenance therapy with varenicline was effective 
in preventing smoking relapse for up to 52 weeks. Ab-
stinence rates were 60% for those in the varenicline 
group versus 19% for those in the placebo group (OR, 
6.2). Although no increased risk for adverse psychi-
atric events was found in this study, it was not pow-
ered to detect them.19 Also of note: A meta-analysis of 
14 RCTs showed an increased rate of cardiovascular 
events associated with varenicline.20 There are con-
cerns about methodologic flaws in this meta-anal-
ysis, however, and two subsequent meta-analyses 
failed to find a cardiovascular risk.21,22

The higher quality studies that have been pub-
lished since the original concerns about vareni-
cline’s safety are reassuring, but it is still essential to 
carefully weigh the risks and benefits of varenicline. 
Review cardiac and psychiatric history and conduct 
a suicidality assessment before prescribing it as a 
smoking cessation aid, and provide close follow-up.

A closer look at antidepressants
Bupropion SR, an atypical antidepressant, was also 
listed as a firstline treatment in the 2008 guideline. A 
2014 Cochrane review of 90 studies confirmed the ev-
idence for this recommendation.6 Monotherapy with 
this agent was found to significantly increase rates of 
long-term cessation (RR, 1.62). No increased risk for 
serious adverse events was identified compared with 
placebo. As already noted, associations with neuro-
psychiatric symptoms were found, but this risk must 
be considered with any antidepressant.

Bupropion’s efficacy was not significantly differ-
ent from that of NRT, but moderate evidence sug-
gests that it is less effective than varenicline (RR, 
0.68). Other classes of antidepressants, including se-
lective serotonin reuptake inhibitors, serotonin nor-
epinephrine reuptake inhibitors, and monoamine 
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TABLE 3

Medications for Smoking Cessation: Dosing, Advantages, and Adverse Effects

Medication Dosing Advantages Adverse effects

Nicotine 
patch

7 mg, 14 mg, or 21 mg patch daily  
for ≤ 8 wk*
Start with 21 mg patch if > 10 
cigarettes/d; 14 mg patch if 6-10 
cigarettes/d

Firstline agent; 
inexpensive; long-acting, 
effective in combination 
with short-acting agents 
PRN; high adherence 
rates; available OTC

Local skin irritation, 
insomnia

Nicotine gum 2-4 mg gum, PRN up to 24 pieces/d  
≤ 12 wk
Use 4 mg dose if first cigarette < 30 
min after waking
Gum should be chewed until a 
tingling or peppery taste is noticed, 
then “parked” between the cheek 
and gums; repeat once tingling or 
taste is lost

Firstline agent, effective 
in combination with  
patch; high adherence 
rates; available OTC

Mouth soreness, 
dyspepsia

Nicotine 
lozenge

2-4 mg lozenge, PRN up to 20 
lozenges/d ≤ 12 wk; use 4 mg dose if 
first cigarette < 30 min after waking
Should not be chewed; can be 
“parked” between cheek and gums

Firstline agent, effective 
in combination with 
patch; available OTC

Nausea, heartburn

Nicotine 
inhaler

10 mg cartridges PRN up to 16/d ≤ 
6 mo

Firstline agent;  
similar feel to real 
cigarette

Local irritation of 
mouth and throat

Nicotine 
nasal spray

0.5 mg per spray PRN up to 40 
doses/d ≤ 6 mo

Firstline agent Nasal irritation

Varenicline 1 mg bid for 12 wk
Start 1 wk before quit date with 0.5 
mg/d for 3 d, then 0.5 mg bid for 4 
d, then increase to full dose

Firstline agent; effective 
for cessation even for 
those not yet ready to 
commit to quitting

Nausea, insomnia, 
abnormal dreams, 
possible
neuropsychiatric 
symptoms

Bupropion SR 150 mg bid for 12 wk
Start 1 wk before quit date with 150 
mg once daily for 3 d, then increase 
to full dose

Firstline agent; 
inexpensive; can treat 
comorbid depression

Insomnia, dry mouth, 
seizures, possible 
neuropsychiatric
symptoms

Nortriptyline
(off-label)

75-100 mg/d for 12-14 wk Inexpensive; can treat
comorbid depression

Drowsiness, dry 
mouth, potential QT 
prolongation

Clonidine
(off-label)

0.1-0.3 mg/d transdermal;
0.15-0.45 mg/d oral for up to 12 wk

Inexpensive; can treat
comorbid hypertension

Drowsiness and  
postural hypotension

* Use initial dose patch for 6 wk, then titrate to next lower dose patch every 2 wk, then stop.
Sources: US Public Health Service. 20084; Hughes et al. 20146; Cahill et al. 2013.7
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oxidase inhibitors, were found to be ineffective for 
smoking cessation.6

Nortriptyline, a tricyclic antidepressant, was not 
significantly different from bupropion SR (RR, 1.30) 
in efficacy for smoking cessation, but it lacks FDA ap-
proval for this purpose and is not considered a first-
line agent.6

Second-line agents
Clonidine is an alpha-2 adrenergic receptor agonist 
that was originally used to treat hypertension but 
found to be effective for smoking cessation in a me-
ta-analysis performed for the 2008 guideline.4  Like 
nortriptyline, however, clonidine is not FDA-ap-
proved for this purpose and is not considered a first-
line agent.5  A 2013 Cochrane meta-analysis further 
showed that clonidine is effective for smoking ces-
sation versus placebo (RR, 1.63)7 but suggested that 
its significant dose-related adverse effects, including 
postural hypotension and sedation, could limit its 
usefulness.

Combination therapies are highly effective
Evidence for various combinations of smoking cessa-
tion pharmacotherapy continues to mount.23-26 Per-
haps the most compelling evidence comes from 
a comparative effectiveness trial that randomized 
1,346 patients in 12 primary care clinics to nicotine 
patches, nicotine lozenges, bupropion SR, a combi-
nation of patch plus lozenge, and bupropion SR plus 
lozenge. The six-month abstinence rate was 30% for 
the bupropion SR plus lozenge combination, the 
most effective option. The combination was superior 
to either patch or bupropion SR monotherapy (ORs, 
0.56 and 0.54, respectively).23  Based on data from 
the 2008 guideline, similar combinations (eg, nico-
tine patch plus nicotine gum or bupropion SR plus 
the patch) are likely to be equally effective. The 2008 
guideline also supports a nicotine patch and nico-
tine inhaler combination.

Another study found varenicline combined with 
the patch to be highly effective, with a 65% absti-
nence rate at 24 weeks compared with 47% for var-
enicline alone (number needed to treat [NNT], 6).24

In heavy smokers—defined as those who smoke 
20 or more cigarettes daily—a varenicline and bu-
propion SR combination was more effective than 
varenicline alone (NNT, 9), but the combination can 
lead to increased anxiety and depression.25 A smaller 
study found triple therapy using nicotine patch plus 
inhaler plus bupropion SR to be more effective than 

the nicotine patch alone (35% abstinence vs 19% ab-
stinence at 26 weeks; NNT, 6).26 Consider using these 
combinations in patients who have high nicotine de-
pendency levels or who have been unable to quit us-
ing a single firstline agent.

WHAT ROLE DO E-CIGARETTES PLAY?
The use of electronic cigarettes or “vapes”—battery-
operated devices that deliver nicotine to the user 
through vapor—has increased significantly since 
their US introduction in 2007. A recent study found 
that “ever use” of e-cigarettes increased from 1.8% in 
2010 to 13% in 2013; current use increased from 0.3% 
to 6.8% in the same time frame.27 Vaping, as inhaling 
on an e-cigarette is sometimes known, causes a sen-
sor to detect airflow and initiate the heating element 
to vaporize the liquid solution within the cartridge, 
which contains propylene glycol, flavoring, and nic-
otine.

There is limited evidence of the efficacy of e-ciga-
rettes for smoking cessation, but there is support for 
their role in reducing the quantity of conventional 
cigarettes smoked. A 2014 Cochrane review of two 
RCTs evaluating e-cigarette efficacy for smoking 
cessation or reduction found evidence of increased 
abstinence at six months in users of e-cigarettes con-
taining nicotine, compared with placebo e-cigarettes 
(9% vs 4%; RR, 2.29). Additionally, e-cigarette use 
was associated with a more than 50% decrease in cig-
arette smoking versus placebo (36% vs 27%; RR,1.31) 
or patch (61% vs 44%; RR, 1.41).28

A survey published after the review also showed 
a correlation between cigarette reduction (but not 
cessation) after one year of e-cigarette use.29 A subse-
quent RCT conducted in a controlled laboratory set-
ting found that e-cigarettes were highly effective in 
reducing cessation-related cravings.30  And at eight-
month follow-up, 44% of those using e-cigarettes 
were found to have at least a 50% reduction in the use 
of conventional cigarettes—and complete cessation 
in some cases.

Concerns about health effects
E-cigarettes have generally been thought to be safer 
than conventional cigarettes, given that they mainly 
deliver nicotine and propylene glycol instead of the 
more toxic chemicals—eg, benzene, carbon monox-
ide, and formaldehyde—released by conventional 
cigarettes.31 Carcinogens have also been found in 
e-cigarettes, but at significantly lower levels.31 How-
ever, a systematic review found wide variation in the 
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toxin content of e-cigarettes.32 In addition, recent re-
ports have detailed incidents in which e-cigarette de-
vices were alleged to have exploded, causing severe 
bodily harm.33

Adverse effects of e-cigarettes include minor ir-
ritation of the throat, mouth, and lungs. Among 
cigarette-naive patients, lightheadedness, throat ir-
ritation, dizziness, and cough were most common-
ly reported. No serious adverse events have been 
reported, but the lack of long-term safety data is a 
source of concern.32

Additionally, minimal regulatory oversight of the 
e-cigarette industry exists. Currently, the FDA only 
has authority to regulate e-cigarettes that are mar-
keted for therapeutic purposes, although the agency 
is seeking to extend its oversight to all e-cigarettes.

The bottom line: More data on safety and regula-
tory oversight are needed before recommendations 
on the use of e-cigarettes as a smoking cessation tool 
can be made.

LOOKING AHEAD
Several novel pharmacotherapies have been evalu-
ated for smoking cessation in recent years. Among 
them is a nicotine vaccine that several drug compa-
nies have been pursuing. In theory, such a vaccine 
would create an immunologic reaction to nicotine 
in a smoker, thereby preventing the substance from 
reaching the brain and providing rewarding stimuli. 
A 2008 Cochrane review of four trials assessing the 
efficacy of nicotine vaccines for tobacco cessation 
found that none showed efficacy.34

Naltrexone, an opioid antagonist, has shown effi-
cacy in helping those with opioid or alcohol depen-
dence achieve abstinence from these substances, 
raising the possibility that it might aid in smoking 
cessation as well. A 2013 Cochrane review of eight 
trials found that this was not the case: Compared 
with placebo, naltrexone was not beneficial when 
used alone (RR, 1.00) or as an adjunct to NRT com-
pared with NRT alone (RR, 0.95).35

Cytisine,  an extract from plants in the Faboideae 
family, has been used in Eastern Europe for decades 
for smoking cessation. It appears to work as a nico-
tine receptor partial agonist similar to varenicline. 
The extract does not have FDA approval, but the Na-
tional Institutes of Health’s Center for Complemen-
tary and Integrative Health is sponsoring early-stage 
safety trials that could lead to its approval in the US.36

A 2012 Cochrane review identified two recent 

RCTs evaluating cytisine and found it to be effective 
in increasing smoking cessation rates, compared  
with placebo (RR, 3.98).13                                                                                  CR
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part 2 Tumor biology and  
genomics: The first element

➤ Look for future installments in the months to come!

By Bobby Daly, MD, MBA, and Olufunmilayo I. Olopade, MD, FACP, OON

 AVAILABLE NOW   Part 2 of “A Perfect Storm,” a five-part series that discusses the pathologic, 
genomic, and clinical factors that contribute to the racial survival disparity in breast cancer. 

The series was adapted from an article originally published in CA: A Cancer Journal for 
Clinicians (a journal of the American Cancer Society) and reviews innovative interventions to 
close this survival gap. Part 2, which reviews tumor biology and genomics, is available online at 
clinicianreviews.com. Simply type “Perfect Storm” into the search tool.


