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T obacco use continues to be a major 
public health problem and a major risk 

factor for deaths from heart disease and several 
types of cancer such as lung, head and neck, 
and colorectal cancers.1 The prevalence of 
smoking has declined over the last 6 decades, 
to an all-time low of 13.7% in adults in 2018.2  
However, nicotine dependence is still consid-
ered a common and signifi cant clinical prob-
lem. 
 A number of effective therapies exist, yet 
treating patients for tobacco cessation remains 
a challenge, not only for patients, but also for 
clinicians, who may not be aware of effective 
therapies available and may fail to offer treat-
ment. Therefore, it is important for clinicians 
to familiarize themselves with treatment op-
tions they can offer to every smoker.
 In this article, we review behavioral inter-
ventions and pharmacotherapy to treat nico-
tine dependence associated with tobacco use. 
We also discuss the role of e-cigarettes.

 ■ A PROACTIVE APPROACH
TO TOBACCO CESSATION 

The 2008 US Public Health Service guide-
lines outlined an evidence-based behavioral 
intervention to manage tobacco treatment in 
primary care called the 5-A (ask, advise, assess, 
assist, and arrange) framework, which is still 
used today.3  Its aim is to identify every smoker, 
provide counseling, assess readiness to quit, of-
fer treatment options, and arrange follow-up.
 Nicotine dependence is a chronic, relaps-
ing disease driven by addiction to nicotine. A 
proactive approach is needed, offering treat-
ment to all smokers regardless of their level 
of readiness to quit. Treatment should be in-
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ABSTRACT
Nicotine addiction and dependence is a chronic relapsing 
disease driven by addiction to nicotine. Proactive treat-
ment for all tobacco users, regardless of their readiness to 
quit, is recommended. First-line tobacco cessation medi-
cations include nicotine replacement therapy, bupropion, 
and varenicline. Comprehensive treatment with behav-
ioral interventions and pharmacologic therapy increases 
success rates of smoking cessation. Although there are 
many popular alternative treatments, they should not 
replace or delay the use of known effective therapies. 

KEY POINTS
An individualized treatment for tobacco cessation is 
necessary and should be based on severity of nicotine 
dependence, probability of developing withdrawal symp-
toms, comorbidities, local resources, and patient prefer-
ences.

Comprehensive smoking cessation treatment provides 
counseling, assesses the patient’s readiness to quit, offers 
treatment options, and arranges follow-up.

Evidence is lacking to support the use of smart phone 
“apps” for smoking cessation as monotherapy.

E-cigarettes are not used in tobacco cessation treat-
ment as they can also cause nicotine addiction and other 
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dividualized based on the severity of nicotine 
dependence and the probability of developing 
withdrawal symptoms, as well as on comorbid-
ities, local resources, and patient preferences.3

 Pharmacotherapy for tobacco treatment 
is based on alleviating symptoms of nicotine 
withdrawal with nicotine replacement thera-
py (NRT) and on optimal use of medications 
such as varenicline and bupropion. The best 
results are obtained when pharmacotherapy is 
combined with behavioral interventions.3 

 ■ EVALUATION OF NICOTINE DEPENDENCE

The severity of nicotine dependence, risk of 
developing withdrawal symptoms, and risk of 
relapse should be determined. The Heaviness 
of  Smoking Index is a simple and validated test 
to assess the strength of a smoker’s nicotine 
dependence. It consists of 2 questions, making 
it a quick and practical tool to administer (Ta-
ble 1).4 Other indicators of nicotine depen-
dence include early initiation of tobacco use, 
diffi culty attaining prolonged abstinence from 
smoking, history of withdrawal symptoms, and 
continued use despite knowledge of harm.

 Nondaily smokers may use cigarettes com-
pulsively in certain situations but may not 
have withdrawal symptoms. Factors that in-
fl uence the risk of relapse include the degree 
of motivation to quit, presence of comorbid 
psychiatric disorders, other substance use (eg, 
heavy alcohol use), and living with other 
smokers. Nondaily smokers should be advised 
to quit smoking completely and should be of-
fered assistance to do so. The need for phar-
macotherapy should be evaluated on a case-
by-case basis.
 On the other hand, daily smokers with 
high nicotine dependence benefi t from com-
bination therapies including pharmacothera-
py and behavioral interventions.

 ■ BEHAVIORAL INTERVENTIONS

Behavioral support can be provided in face-
to-face meetings, group sessions, and text mes-
sages. It is typically provided by specialists in 
tobacco cessation counseling. Interventions 
that combine pharmacotherapy and behav-
ioral support increase tobacco cessation rates 
compared with minimal intervention or usual 
care.5,6 Intensive support, especially when 
it involves in-person contact, increases the 
chance of abstinence by about 10% to 20%.7 

Advice and counseling
Providing advice about quitting is the most 
common form of behavioral intervention. 
Even a brief verbal exchange can increase ces-
sation rates.8 Ideally, the advice should be tai-
lored to individual circumstances. 
 Self-help materials with additional advice 
and information may also be benefi cial. Stan-
dardized, print-based, self-help materials in-
crease quit rates compared with no interven-
tion.9 However, individual counseling is more 
effective than self-help materials in promot-
ing smoking cessation, and a more intensive 
counseling intervention is more effective than 
a less intensive intervention.10 Table 2 lists  
messages that can be used when giving advice 
to quit.

Motivational interviewing
Motivational interviewing is a more intense 
form of behavioral intervention,11 though less 
commonly used due to lack of knowledge or 
training. The aims are to increase motivation 

The Heaviness 
of Smoking
Index is a simple
way to assess 
the level
of nicotine
dependence

TABLE 1
The Heaviness of Smoking I ndex

How many cigarettes do you smoke a day?

10 or fewer
11–20
21–30
31 or more

Score

0
1
2
3

How soon after waking up do you smoke your fi rst cigarette
of the day?

60 minutes
31–60 minutes
6–30 minutes
Within 5 minutes

Score

0
1
2
3

Level of nicotine dependence by total score:

0–2 = low

3–4 = moderate

5–6 = high
 Based on information in reference 4.

 on May 24, 2023. For personal use only. All other uses require permission.www.ccjm.orgDownloaded from 

http://www.ccjm.org/


CLEVELAND CLINIC JOURNAL OF MEDICINE  VOLUME 88  • NUMBER 7  JULY 2021 395

CHOI AND COLLEAGUES

in smokers who do not intend to quit, to en-
hance self-control over smoking behavior, and 
to assist in structuring a plan and techniques 
to control urges and cues.
 Motivational interviewing is a collabora-
tive, patient-focused counseling technique. It 
is designed to help people to explore and re-
solve ambivalence about behavior change.11

Group therapy or classes
Group therapy or classes offer individuals the 
opportunity to learn behavioral techniques 
and provide them with mutual support.12

 ■ FIRST-LINE THERAPEUTICS

Nicotine replacement therapy
NRT delivers nicotine in place of smoking or 
tobacco use to reduce the urge to smoke, as 
well as associated withdrawal symptoms.13

 Clinical guidelines recommend NRT as 
a fi rst-line treatment for tobacco cessation.14 
All commercially available forms (gum, 
transdermal patch, nasal spray, inhaler, and 
lozenges) are effective in helping smokers in-
crease their chance of quitting successfully.15 
Each product has about the same effi cacy, in-
creasing quit rates by 50% to 70% compared 
with placebo. However, NRT is most effective 
when the nicotine patch is used in conjunc-

tion with a more rapidly absorbed form of 
NRT (eg, gum).15

 In the United States, nicotine replace-
ment products are available  over the counter 
or by prescription (Table 3). The initial dos-
ing of most products is based on the number of 
cigarettes smoked daily or on the time to the 
fi rst cigarette after waking. 
 Nicotine patches deliver nicotine in a sus-
tained manner throughout the day.16 More 
rapidly absorbed forms of NRT such as gum, 
lozenges, inhalers, and spray relieve withdraw-
al symptoms more quickly than patches. None 
of the available nicotine delivery systems re-
produces the rapid and high levels of arterial 
nicotine achieved when cigarette smoke is in-
haled.16 This partially explains why nicotine 
replacement does not completely eliminate 
the symptoms of withdrawal. A rapid-release 
of nicotine gum has been formulated and may 
achieve faster withdrawal relief.17,18

 In general, NRT is recommended for 2 to 
3 months after smoking cessation. However, it 
may be used through the period when patients 
are at high risk for relapse. Some smokers may 
need to use nicotine replacement products 
indefi nitely. There is no evidence to show 
that gradual withdrawal of NRT is better than 
abrupt withdrawal. 

Motivational 
interviewing is 
a collaborative, 
patient-focused 
counseling
technique

TABLE 2

Suggested messages to use when giving advice on tobacco cessation

Brief advice:
“Quitting is the best way to improve your health.”

Develop discrepancy: 
“How do you think your smoking is affecting your loved ones?”

Express empathy: 
“Many people worry about managing without cigarettes.”

Manage resistance:
“You are worried about how you would manage withdrawal symptoms.”

Personalized messages:
“The best way to prevent lung cancer is to quit smoking.”
“The best way to prevent another heart attack is to quit smoking.”

Connect to resources:
“There are many effective options. I can help you fi nd the best effective treatment for you.”

Support self-effi cacy:
“Would you like information about the benefi ts and strategies of quitting?”
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TABLE 3

First-line pharmacologic options for tobacco cessation

Drug,
available 
doses Dosing Administration a

Common side 
effects Comments

Nicotine patch
(7 mg, 14 mg, 
21 mg)

≤ 10 cigarettes/day: start 
with nicotine patch 14 
mg/day

> 10 cigarettes/day: start 
with  nicotine patch 21 
mg/day

Apply one patch each morning to any non-hairy, 
clean, dry skin on upper body or outer arm. Rotate 
the site daily to avoid skin irritation.

After 6 weeks, taper to lower doses for 2–4 weeks.

Skin irritation
Insomnia
Vivid dreams

Consider removing patch at bedtime in case of 
insomnia and vivid dreams.  

Nicotine gum
(2 mg, 4 mg)

Smokers wait > 30 min 
after waking to smoke: 
use 2 mg

Smokers smoke within 30 
min of waking: use 4 mg

“Chew and park” is recommended: chew until tin-
gling sensations occurs, then “park” until tingling 
disappears. Then chew again to repeat.

Chew one piece of gum every 1–2 hours or when-
ever there is an urge to smoke.

Use up to 24 pieces of gum/day per day for 6 
weeks.

Gradually reduce use over a second 6 weeks, for a 
total duration of 3 months.

Mouth irritation
Esophageal and 
  gastric irritation
Hiccups
Jaw pain
Nausea/vomiting
Excess salivation
Headache
Palpitations

Avoid acidic beverages (eg, coffee, carbonated 
drinks) 15 minutes before and during gum use, as 
they reduce nicotine absorption. 

Nicotine lozenge
(2 mg, 4 mg)

Smokers wait > 30 min 
after waking to smoke: 
use 2 mg

Smokers smoke within 30 
min of waking: use 4 mg

Place lozenge in the mouth and allow it to dissolve 
for 30 minutes. 

Use 1 lozenge every 1–2 hours for 6 weeks.

Maximum fi ve lozenges every six hours or 20 
lozenges per day.

Gradually reduce number of lozenges used per day 
over a second 6 weeks.

Mouth irritation
Mouth ulcers
Abdominal pain
Hiccups
Nausea/vomiting
Diarrhea
Headache
Palpitations

Do not chew lozenge.

Avoid acidic beverages (eg, coffee, carbonated 
drinks) 15 minutes before and during gum use, as 
they reduce nicotine absorption.

Nicotine inhaler
(10 mg/car-
tridge)

Puff into mouth as needed; 
use 6–16 cartridges per day 
(at least 6 cartridges per 
day for the fi rst 3–6 weeks) 
for up to 12 weeks

Inhale deeply into back of throat or puff in short 
breaths.

Maximum 16 cartridges per day.

Gradually reduce dose over 6–12 weeks

Mouth irritation
Throat irritation
Cough

Required frequent use. 

Each cartridge lasts about 20 minutes if continu-
ously puffi ng.

Inhaled nicotine may cause bronchospasm.

Nicotine nasal 
spray
(10 mg/mL)

Use 1 spray in each nostril 
1–2 times per hour

Maximum of 10 sprays per hour or 80 spray per 
day.

Adjust dose as needed based in response.

Gradually reduce dose after 12 weeks.

Side effects are 
common (headache, 
throat irritation, 
cough, rhinitis).

Nasal irritation may 
be a reason to stop.

Provides a more rapid rise in plasma nicotine con-
centration than that produced by agents absorbed 
via the oral mucosa.

Bupropion SR 
(sustained
release)
(150 mg)

150 mg once daily for 3 
days, then increase to 150 
mg twice daily

Begin at least 1–2 weeks before target quit date.

May use longer than 12 weeks if needed for 
maintenance.

Consider combination therapy, discontinuation, or 
alternative agent if no progress is made by seventh 
week. 

Insomnia
Headache
Dizziness
Diaphoresis
Weight loss
Xerostomia
Nausea/vomiting

Consider lowering dose to 150 mg daily if full dose 
not tolerated.

Decreases seizure threshold.

Varenicline 
(0.5 mg, 1 mg)

Days 1–3: 0.5mg once daily

Days 4–7: 0.5 mg twice 
daily

Day 8 and later: 1 mg twice 
daily 

Treatment should be continued for 12 weeks
but can be extended.

Consider dose reduction if usual dose is not 
tolerated.

Insomnia
Nausea/vomiting
Abnormal dreams
Headache
Nasopharyngitis
Xerostomia

Varenicline does not increase the risk of depression, 
suicidal ideation, or cardiovascular disease.

a Nicotine replacement therapy is recommended for 2 to 3 months after smoking cessation. However, it may be used through the period when the patient is at 
high risk for relapse. Some smokers may need to use nicotine replacement products indefi nitely.

 on May 24, 2023. For personal use only. All other uses require permission.www.ccjm.orgDownloaded from 

http://www.ccjm.org/


CLEVELAND CLINIC JOURNAL OF MEDICINE  VOLUME 88  • NUMBER 7  JULY 2021 397

CHOI AND COLLEAGUES

 Side effects of nicotine replacement prod-
ucts include nausea, vomiting, abdominal 
pain, diarrhea, headache, and local irritation 
depending on the delivery method.13 These 
can be managed by titrating or changing prod-
ucts. Long-term use is not associated with any 
serious harmful effects, and the risk of depen-
dence on nicotine replacement products is 
small.13 

Bupropion
Bupropion is an antidepressant. Its mecha-
nism of action in the treatment of nicotine de-
pendence is not well understood.19 The main 
hypothesized effect is the attenuation of with-
drawal symptoms (eg, irritability, anxiety) by 
mimicking nicotinic effects on dopamine and 
noradrenaline receptors.20 
 Sustained-release bupropion is an effective 
aid to help smokers quit with or without de-
pression.21 It is effective as monotherapy and 
comparable to the nicotine patch in effi ca-
cy.3,22 However, the combination of bupropion 
with NRT is more effective than bupropion or 
NRT alone.23 

 Bupropion is typically started 1 to 2 weeks 
before a patient’s planned quit date, at a dose 
of 150 mg daily. After 3 days, the dose should 
be increased to 150 mg twice daily for 7 to 12 
weeks. After this period, bupropion can be 
continued for up to 12 months, as long as ab-
stinence is attained (maintenance dosage 300 
mg/day).14 
 Common side effects are insomnia (de-
creased if medication given at least 8 hours 
before bedtime), headache, dizziness, dia-
phoresis, weight loss, xerostomia, nausea and 
vomiting, and pharyngitis.24 There is no in-
crease in the incidence of neuropsychiatric 
adverse events with bupropion compared with 
placebo in psychiatric and nonpsychiatric co-
horts.21 
 Bupropion is contraindicated in patients 
with seizure disorder and high-risk conditions 
such as brain arteriovenous malformation, 
severe head injury, severe stroke, and central 
nervous tumor or infection. Other contrain-
dications include the presence of anorexia or 
bulimia; abrupt discontinuation of ethanol; 
current use of benzodiazepines, barbiturates, 
or antiepileptic drugs; use of monoamine oxi-
dase inhibitors in the previous 2 weeks; and 

as concomitant use of linezolid or intravenous 
methylene blue, a reversible monoamine oxi-
dase inhibitor.

Varenicline
Varenicline is a partial agonist on 2 nicotinic 
acetylcholine receptors.25,26 These receptors 
mediate the release of dopamine, the main 
neurotransmitter underlying nicotine ad-
diction. The partial agonist action decreases 
the intensity of withdrawal symptoms. It also 
reduces nicotine binding to nicotinic acetyl-
choline receptors that generates rewarding 
effects, thus reducing the perceived pleasure 
generated by nicotine consumption. This ex-
plains why patients on this medication reduce 
their cigarette consumption even before their 
quit date.14

 Although it is recommended to start var-
enicline dosing at least 1 to 2 weeks before the 
target quit date (the “fi xed target quit date” 
approach), other approaches are acceptable:
• Medication preloading: ie, starting phar-

macotherapy while the smoker is still 
smoking

• Flexible quit date: patient chooses a quit 
date within 1 month of starting medica-
tion

• Reduce-to-quit approach: gradual smoking 
reduction with the goal of eventually quit-
ting completely.27

 Dosing titration starts with 0.5 mg orally 
once daily for 3 days, with up-titration every 
3 days to 1 mg orally twice daily until the end 
of treatment. In patients who develop adverse 
effects, lower doses of varenicline (eg, 0.5 mg 
twice daily) can be used. If well tolerated, va-
renicline may be used up to 6 months for con-
tinued abstinence.28

 Effi cacy. Varenicline is effective in help-
ing smokers achieve tobacco abstinence. It is 
superior to placebo, bupropion, and NRT.29 
Clinical guidelines recommend varenicline as 
fi rst-line treatment in conjunction with behav-
ioral therapy for a minimum of 12 weeks.3,14,30 
It may be used in combination with NRT to 
achieve higher rates of abstinence.31 
 The additive effi cacy of combining vareni-
cline and NRT may be due to the partial ago-
nism of individual drugs leading to synergistic 
effects when combined, or to NRT binding to 
different or additional receptors not stimulat-

Bupropion is
an effective aid
to tobacco
cessation
in smokers with 
or without
depression
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ed by varenicline. It is also possible that short-
acting nicotine replacement products add to 
the effect by allowing as-needed dosing and 
relief of withdrawal symptoms.32

 Contraindications are a history of severe 
hypersensitivity reactions and skin reactions 
to varenicline. Seizure disorder is not a con-
traindication, though occurrence of seizures 
during therapy warrants medication cessation. 
 Common side effects of varenicline use 
are nausea, insomnia, abnormal dreams, head-
ache, nasopharyngitis, and xerostomia.21 
 Postmarketing reports of neuropsychiatric 
adverse effects have included suicidal ideation 
and behavior, completed suicide, changes in 
mood, psychosis, aggression, and hostility; 
these have been reported in smokers with 
and without previous psychiatric conditions, 
prompting drug label warnings in many coun-
tries.33,34 Observational studies, randomized 
clinical trials, and meta-analyses have not 
confi rmed these concerns, leading the US 
Food and Drug Administration to remove the 
boxed warning in 2015 for both varenicline 
and bupropion.34,35

 In summary, varenicline does not increase 
the risk of depression, suicidal ideation, or car-
diovascular disease.36,37 

 ■ SECOND-LINE THERAPEUTICS

Nortriptyline and clonidine are second-line 
pharmacotherapies. Nortriptyline is a tricyc-
lic antidepressant that has a benefi cial effect 
in smoking cessation.38 As with bupropion, its 
effect on smoking cessation is unrelated to its 
antidepressant activity. It should be used care-
fully in patients with chronic heart disease due 
to potential for QT-segment prolongation.19,38

 Clonidine is a selective alpha-adrenergic 
receptor agonist used to treat hypertension. 
It has been used off-label to treat withdrawal 
symptoms due to its effect in the central ner-
vous system. It is effective for smoking cessa-
tion when compared with placebo, but side 
effects such as dry mouth and sedation limit 
its use.19,39 
 It is not clear whether one second-line 
therapy is more effective than the other. Sec-
ond-line therapies can be considered when 
fi rst-line treatments fail or are contraindi-
cated. 

 ■ DRUG INTERACTIONS

When prescribing a tobacco cessation drug, it 
is important to consider the potential for drug 
interactions (Table 4).24,40,41

Nicotine
Nicotine from NRT is generally absorbed more 
slowly and gradually than nicotine from ciga-
rettes, leading to lower nicotine blood levels.42 
Nicotine may cause tachycardia regardless of 
the source, so it is possible that nicotine could 
enhance the tachycardic effect of certain 
drugs with similar effects on heart rate, such 
as adenosine.43 Drugs that inhibit cytochrome 
P450 enzymes (eg, cimetidine), which partici-
pate in nicotine metabolism, could decrease 
the clearance of nicotine, thereby increasing 
the physiologic effects of nicotine.44

Varenicline
Because varenicline is a substrate of the kid-
ney transport protein organic cation trans-
porter 2 (OCT2), medications that inhibit 
OCT2 could increase the serum concentra-
tion of varenicline and therefore increase the 
risk for adverse effects, especially in patients 
with renal disease.24 
 Neuropsychiatric adverse effects such as 
aggressive behavior and amnesia have been 
reported with the combination of alcohol 
and varenicline.33 Because varenicline may 
increase the intoxicating effect of alcohol, 
patients should be counseled to reduce their 
alcohol intake while on varenicline until they 
know how varenicline affects their alcohol 
tolerance.33

Bupropion
Bupropion should not be prescribed for to-
bacco cessation in patients taking drugs that 
lower the seizure threshold. The combination 
may enhance neuroexcitatory effects, there-
by increasing the risk of seizures.40 Alcohol 
should be used with caution in patients tak-
ing bupropion: it not only lowers the seizure 
threshold, but also may reduce alcohol toler-
ance. Patients should be advised to minimize 
or avoid alcohol consumption while taking 
bupropion.40

 Bupropion is a strong inhibitor of the 
enzyme cytochrome P450 2D6 (CYP2D6), 
which increases the concentration of drugs 
that are CYP2D6 substrates and the risk for 

Preoperative 
counseling
and nicotine
replacement
therapy
can improve
surgical
outcomes
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adverse effects for many of these agents.43 

However, certain CYP2D6 substrates such as 
codeine, tramadol, hydrocodone, and tamoxi-
fen rely on CYP2D6 for the metabolic con-
version of these drugs to their active metabo-
lites.45,46 Concurrent use of bupropion may 
lead to an inadequate therapeutic response to 
these agents that are activated by CYP2D6. 
 Bupropion is contraindicated in patients 
taking monoamine oxidase inhibitors, which 
can enhance the hypertensive effect of bupro-
pion. These drugs should not be used concom-
itantly or within 14 days of one another.47 
 Selective serotonin reuptake inhibitors. 
Reports suggest that concurrent use of selec-
tive serotonin reuptake inhibitors with bupro-
pion may increase the risk for serious toxic-
ity such as serotonin syndrome; however, the 
mechanism is unclear because the antidepres-
sant effects of bupropion are largely dopa-
mine-based, with less-pronounced effects on 

serotonin activity.48 Antiparkinson agents 
may enhance the adverse effects of bupro-
pion through cumulative dopamine agonist 
effects. 
 Patients taking bupropion for tobacco 
cessation who are currently taking other do-
paminergic agents should be monitored for 
evidence of central nervous system toxicities 
such as restlessness, agitation, tremor, ataxia, 
gait disturbance, vertigo, and dizziness.40 
 Digoxin. Bupropion may decrease the se-
rum concentration of digoxin. Thus, digoxin 
levels should be monitored if these drugs are 
used concomitantly.
 Finally, drugs that inhibit or induce 
CYP2B6, the major enzyme involved in the 
metabolism of bupropion, can interact with 
bupropion by increasing or decreasing its con-
centration, respectively.24

Effects on drug metabolism after quitting
In addition to considering the potential drug 

TABLE 4

Drug interactions to consider in tobacco cessation treatment 

Agent Potential drug interactions

Nicotine 
replacement 
therapies

Adenosine, cimetidine, varenicline

Varenicline Alcohol, nicotine, OCT2 inhibitors (eg, histamine-2-receptor blockers, quinolones, tafeno-
quine, trimethoprim)

Bupropion Drugs that lower seizure threshold (eg, alcohol, selective serotonin reuptake inhibitors, 
tricyclic antidepressants, systemic steroids)

CYP2D6 substrates (eg, aripiprazole, atomoxetine, brexpiprazole, clozapine, codeine, 
duloxetine, fesoterodine, galantamine, hydrocodone, iloperidone, metoprolol, meto-
clopramide, nebivolol, pimozide, primaquine, selective serotonin reuptake inhibitors, 
tamoxifen, tamsulosin, thioridazine, tramadol, tricyclic antidepressants, valbenazine, 
vortioxetine)

Dopaminergic medications (eg, amantadine, levodopa)

CYP2B6 inducers (eg, carbamazepine, efavirenz, nelfi navir, nevirapine, phenobarbital, 
phenytoin, primidone, rifampin, ritonavir)

CYP2B6 inhibitors (eg, clopidogrel, mifepristone; ticlopidine)

Digoxin, monoamine oxidase inhibitors

Cigarette smoke CYP1A2 substrates (eg, clozapine, fl uvoxamine, olanzapine, tacrine, theophylline) 

OCT2 = organic cation transporter 2

Based on information in references 24, 43, and 49. 

Bupropion may
lower serum
digoxin levels;
monitor digoxin
levels if these
drugs are used
concomitantly
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interactions between a selected smoking ces-
sation product and a patient’s current medica-
tions, it is also important to note that success-
ful smoking cessation can alter the metabolism 
of medications once the effects of cigarette 
smoke are eliminated.
 Tobacco smoke is known to induce cyto-
chrome P450 enzymes, particularly CYP1A2. 
Therefore, smokers more rapidly metabolize 
certain medications that are substrates of this 
enzyme.41,49 When tobacco use ceases, the 
concentration of these drugs can increase, 
raising the potential for adverse drug events.
 Clozapine, olanzapine, and theophylline  
may cause clinically signifi cant adverse effects 
upon smoking cessation, including seizures 
with clozapine, extrapyramidal effects with 
olanzapine, and tachycardia with theophyl-
line.49,50 Thus, it is important to closely moni-
tor patients taking these drugs when they quit 
smoking and adjust the dosage.

 ■ OTHER INTERVENTIONS

Smart phone app-based interventions
The widespread use of smart phones and the 
advent of health-related apps have the poten-
tial to make smoking cessation interventions 
more accessible. Smart phone apps offer the 
opportunity to provide tailored behavioral 
support and real-time responses to smoking 
urges and cues.51 They may help adolescents 
and young adults adhere to treatment. How-
ever, there are concerns regarding their qual-
ity and effectiveness,52,53 as most apps do not 
follow existing smoking-cessation treatment 
guidelines, and the quality of the content is 
variable.51,53,54 
 While apps could be a successful strategy 
for specifi c patients, evidence is lacking to 
support their use as monotherapy, and they 
should not replace interventions known to be 
effective. More research and innovation are 
needed to evaluate the role and effi cacy of mo-
bile apps as a smoking cessation intervention.

Alternative interventions
Hypnotherapy is widely promoted as a method 
for aiding smoking cessation. However, there 
is currently insuffi cient evidence to determine 
whether hypnotherapy is effective.55 Electro-
stimulation is not effective for smoking ces-
sation.56 

 Acupuncture is promoted as a treatment 
for smoking cessation that can control with-
drawal symptoms.56 Acupuncture combined 
with counseling and an educational smok-
ing cessation program may be benefi cial.57 
However, there is very limited high-quality 
evidence to support acupuncture as mono-
therapy in smoking cessation.56 Well-designed 
research into these alternative therapies is 
necessary, especially since these are popular 
interventions. 

 ■ OPPORTUNITIES TO ENCOURAGE
TOBACCO CESSATION

Pregnancy
Female patients of childbearing age and preg-
nant patients represent an opportunity for cli-
nicians to encourage smoking cessation. All 
pregnant patients should be counseled to quit. 
Patients should be counseled about the ad-
verse effects of tobacco use and about effects 
such as subfertility and miscarriage risks.58,59

 The American College of Obstetricians 
and Gynecologists recommends that NRT be 
considered for pregnant women with a strong 
resolution to quit. Bupropion is also a reason-
able fi rst-line therapy.60 However, there is lim-
ited evidence supporting the subsequent ad-
dition of bupropion in patients as a fi rst-line 
treatment in female patients unable to toler-
ate NRT or as an addition to counseling and 
NRT. Varenicline is typically not used in this 
setting due to the limited data supporting its 
safety.60

Inpatients
Hospital admission requires temporary to-
bacco abstinence, providing an opportunity 
to initiate treatment. The primary reason for 
hospitalization may serve as an opportunity to 
provide personalized advice and motivation to 
quit, especially if surgery is undertaken during 
the same admission.61 
 Smokers are far more likely to quit if they 
are provided close follow-up after inpatient 
discharge (eg, during follow-up appointments) 
vs traditional provision of postdischarge phar-
macotherapy and recommendations alone.62

Cardiovascular disease
The increased risk of cardiovascular disease 
from tobacco use is well known. In patients 
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with known atherosclerotic cardiovascular 
disease, the approach to tobacco cessation is 
the same as for patients without cardiovascu-
lar disease. Data  show that NRT, bupropion, 
and varenicline do not signifi cantly increase 
the risk of adverse cardiovascular events.63 
 The lack of evidence regarding the effi cacy 
and safety of NRT in acute coronary syndrome 
and the theoretical concern for nicotine’s va-
soconstrictive properties may explain why cli-
nicians tend to avoid recommending it. How-
ever, NRT is a fi rst-line therapy for the relief 
of withdrawal symptoms in inpatients with 
acute coronary syndrome, according to expert 
consensus.14 NRT or varenicline can be pre-
scribed at hospital discharge.14

Preoperative evaluation
Because cigarette smoking increases the risk 
for poor postoperative outcomes, formal pre-
operative counseling and use of NRT are rec-
ommended because they result in greater rates 
of preoperative cessation and lower rates of 
postoperative complications than no treat-
ment.64 
 Concerns that quitting shortly before 
surgery could increase the risk of pulmonary 
complications have been found to be unsub-
stantiated.65 Patients should be advised to quit 
at any time before surgery. Although the op-
timal duration of abstinence is not known, a 
greater reduction in risk of complications is 
associated with longer periods of abstinence.66 
As with hospitalized patients undergoing 
surgical procedures, postdischarge cessation 
rates were found to be highest in those who 
received formal perioperative counseling and 
pharmacotherapy.67

Psychiatric and mental health
considerations
Nicotine dependence is known to exacerbate 
concurrent mental illnesses and psychiatric 
disorders. However, patients with psychiat-
ric needs are less likely to be provided with 
tobacco cessation counseling or pharmaco-
therapy.68 Recent studies have shown that the 
safety of NRT, varenicline, and bupropion are 
comparable between patients with and with-
out psychiatric disorders.21 It is reasonable to 
offer varenicline and NRT alongside formal 
tobacco cessation counseling, followed by use 
of bupropion as a second-line agent in the ab-

sence of a documented seizure history.69

 ■ ELECTRONIC CIGARETTES

E-cigarettes have been proposed as a method 
to reduce the harms of tobacco use and as a 
nicotine replacement product.70 However, e-
cigarettes can also cause nicotine dependence, 
so users may need treatment for nicotine de-
pendence similar to that for tobacco users.71

Studies in tobacco cessation
E-cigarettes have been promoted as safe al-
ternatives to combustible cigarettes, and they 
have been studied in randomized controlled 
trials as a treatment for tobacco cessation.72

 One randomized trial compared nicotine-
containing e-cigarettes with NRT.72 The e-
cigarette group abstinence rate was 18% at 12 
months, though 80% continued use of e-ciga-
rettes, compared with a 9% abstinence rate in 
the NRT group and a 9% rate of continued use 
of NRT.72  
 Although e-cigarettes were benefi cial in 
achieving abstinence, the concern is that in-
dividuals continued to use them. It is not clear 
whether e-cigarettes truly reduce harm as they 
are not as safe as they are promoted to be. 
While nicotine inhalation with e-cigarettes 
is thought to release fewer toxic by-products 
than combustible cigarettes, there are con-
cerns regarding their safety.73 Carcinogens and 
toxins have been found in the liquid used for 
vaporization and in the aerosols emitted, and 
e-cigarettes have been associated with an out-
break of cases of acute lung injury that caused 
hospitalizations and even deaths.74,75 
 The long-term consequences are un-
known, but several studies have shown the 
potential of e-cigarettes to cause chronic lung 
and heart disease and to increase the risk of 
infection and of cancer.76

 The potential for nicotine addiction with 
e-cigarettes is also concerning. Pod systems 
(eg, JUUL brand) are popular devices that 
can deliver high concentrations of nicotine 
through the use of nicotine salts.77,78 For ex-
ample, each JUUL pod may contain a nico-
tine concentration of 3% (equivalent to 35 
mg/mL) or 5% (equivalent to 59 mg/mL).79 
A combustible cigarette has a nicotine con-
centration between 1.5% and 2%.80 It is wor-
risome that e-cigarette users are often unaware 
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of or underestimate the nicotine content.81,82

Managing nicotine dependence
related to e-cigarettes
It is not clear whether nicotine dependence 
from e-cigarette use should be managed dif-
ferently than that from combustible cigarette 
smoking. Because the addiction is to the same 
substance, it is likely that the same strategies 
and tools could be applied with careful atten-
tion to the unique aspects of e-cigarette use. 
 The pattern of use with e-cigarettes is dif-
ferent. An e-cigarette does not need to be lit; 
it can be used any time and with a potentially 
higher frequency than combustible cigarettes; 
and nicotine concentrations can be higher in 
e-cigarettes. Thus, this pattern of use can pose 
a higher risk of withdrawal symptoms.
 This highlights the need for clinicians to 
familiarize themselves with different e-ciga-
rette products and their nicotine content, as 
well as the need for further investigation into 
whether higher doses of NRT are necessary in 
these patients.

E-cigarettes use by adolescents:
A public health concern
Another important aspect is the high preva-
lence of e-cigarette use among adolescents. 
Adolescent e-cigarette usage is now a major 
public health concern, with 1 in every 6 high 
school students reporting current e-cigarette 
use.83,84 
 Treatment options for adolescents are more 
limited than those for adults. Neither vareni-
cline nor bupropion has shown benefi t in the 
adolescent population based on limited stud-
ies of nicotine dependence associated with 

combustible cigarettes.85 NRT combined with 
cognitive-behavioral interventions has been 
shown to be effective in adolescent cigarette 
smokers.86 However, further research is need-
ed to determine the most effective treatment 
of nicotine dependence in adolescents, espe-
cially when it is associated with e-cigarette 
use.

 ■ THE BOTTOM LINE

Nicotine dependence is a chronic relapsing 
disease. Every tobacco user should be offered 
treatment for tobacco cessation regardless of 
their level of readiness to quit.
 Treatment should be based on the sever-
ity of nicotine dependence, the probability of 
developing withdrawal symptoms, risk of re-
lapse, comorbidities, local resources, and pa-
tient preferences. 
 Comprehensive tobacco treatment that 
combines pharmacologic and behavioral ther-
apy signifi cantly increases successful tobacco 
cessation. Although there are many popular 
alternative treatments, they should not re-
place or delay the use of known effective ther-
apies.
 E-cigarettes have been proposed as a meth-
od of reducing the harms of tobacco use, but 
they also can cause nicotine addiction. More-
over, their effectiveness in tobacco cessation 
treatment has not been determined, and con-
cerns related to their safety preclude their use 
in tobacco cessation treatment at this time.  ■
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