The Clinical Assessment "™

and Treatment
of Nicotine Dependence

Abstract: In the United States and around the world, nicotine dependence is a leading cause of preventable death.

Smoking cessation results in immediate and enduring health benefits. A wide range of clinical interventions have been
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shown to facilitate smoking cessation and to have a favorable cost-benefit profile. Practice guidelines and national re-
ports have issued calls to action and have made smoking cessation resources readily available. Yet utilization of smoking
cessation interventions and resources is lagging. Health care systems and providers have a shared responsibility to ensure

that all smokers are offered appropriate interventions. This article summarizes the epidemiology and pathophysiology of

nicotine dependence as a background for reviewing the central components of clinical evidence-based smoking cessa-

tion interventions: screening, assessment, advice, assistance, and follow-up. Specific patient populations are discussed, as

well as emerging strategies to address nicotine dependence.

An impressive body of evidence demonstrates the
effectiveness of evidence-based smoking cessation
interventions. Nonetheless, every day a large num-
ber of smokers slip through the fingers of health
care providers with unaddressed nicotine depen-
dence. Many factors contribute to the disparity be-
tween smoking prevalence and smoking interven-
tion. This article will review the clinical assessment
and treatment of nicotine dependence in the gen-
eral population, as well as in special populations
such as individuals with mental illness.

EPIDEMIOLOGY

Statistics on the prevalence and destructiveness
of tobacco use are often cited, but their significance
warrants repetition. Tobacco use remains a global
epidemic. Worldwide, tobacco is estimated to kill
more than 5 million people each year (1). At cur-
rent rates, tobacco-related mortality is expected to
grow to 8 million by 2030 (2).

In the United States, tobacco use has decreased
from a peak 0f 42.0% of adults in 1965 to a current
rate of 20.6% (3). The decrease is largely attribut-
able to a multimodal public health and policy cam-
paign targeting tobacco use cessation. Nevertheless,
tobacco use continues to be the leading cause of
preventable death, accounting for one in five pre-
mature deaths, mostly due to cardiovascular dis-
ease, cancer, and pulmonary disease (4). The total
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economic burden of tobacco use in the United
States, including both lost productivity and health
care costs, is more than 193 billion dollars (5). Put
another way, for every pack of cigarettes smoked,
the cost to society is $10.47 (6).

Individuals with low educational attainment,
low socioeconomic status, and mental health prob-
lems are disproportionately affected by tobacco-re-
lated morbidity (3). Among individuals with men-
tal illness, the prevalence of nicotine dependence is
two to threefold higher than that for the general
population (7). Mental illness is associated with
more severe nicotine dependence and a greater bur-
den of smoking-related medical illness (7). Approx-
imately 7% of the U.S. population have both a
psychiatric illness and nicotine dependence, yet this
population consumes more than 34% of all ciga-
rettes (7).

The Benefits of quitting smoking are immediate
and enduring. The risk of acute myocardial infarc-
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tion falls shortly after discontinuation (8), and car-
diovascular risk continues to decrease such that 15
years after quitting smoking the risk of coronary
artery disease or stroke is equivalent to that of a
nonsmoker (9). Lung function also improves after
smoking cessation, leading to improved mucus
clearance and decreased risk of infection and can-
cer. Ten years after smoking cessation the risk of
lung cancer is half that of someone who continued
smoking (9).

Within any given year, 70% of smokers express
the desire to quit, and approximately 40% make an
attempt to quit (4). Unassisted, only 2.5%-7% of
smokers are successful each year (4, 10, 11). Self-
help increases quit rates slightly, but patients who
receive a tobacco cessation intervention from a cli-
nician are approximately twice as likely to quit
smoking as those who do not (4).

There appears to be a dose-response relationship
between quantity of smoking cessation assistance
and success in quitting (4). With comprehensive
extended treatment, integrating psychological
counseling, pharmacological management, and
long-term follow-up, as many as half of smokers
can achieve long-term abstinence (12). Thus, when
implemented systematically, smoking cessation in-
terventions are effective. This article will review the
pathophysiology and treatment of nicotine depen-
dence.

PATHOPHYSIOLOGY

There are more than 4000 chemicals in tobacco
smoke (13), and more than 250 of these have been
demonstrated to be harmful (14). Nicotine, an al-
kaloid compound with stimulant properties, does
not appear to have significant toxicity at the doses
present in cigarettes. However, nicotine depen-
dence sustains tobacco smoking, and in that capac-
ity its actions are a critical underpinning of tobacco
dependence.

Nicotine readily diffuses into the brain, where it
binds to the nicotinic cholinergic receptor, mim-
icking the actions of acetylcholine (15). Binding of
nicotine to the nicotinic cholinergic receptor opens
voltage-gated calcium channels by inducing a
change in the conformation of « and B subunits
(16), resulting in altered brain concentrations of
dopamine, serotonin, noradrenaline, y-aminobu-
tyric acid, glutamate, acetylcholine, and endor-
phins (17). Nicotinic cholinergic receptors are
widespread in the central and peripheral nervous
systems; however, nicotine dependence is particu-
larly affected by receptors localized in the ventral
tegmental area, which promote release of dopamine in
the nucleus accumbens and prefrontal cortex (18).

Initially, the pleasurable sensations produced
by nicotine are positively reinforcing. Prolonged
exposure to nicotine leads to neuroadaptation, a
process by which the number of binding sites on
the nicotinic cholinergic receptor change (19),
contributing to physical dependence. Physical
dependence is characterized by desensitization to
elements of nicotine intoxication (tolerance),
sensitization to nicotine-induced incentive sa-
lience (craving), and withdrawal after pharmaco-
kinetic elimination (16, 20). As stated in DSM-
IV-TR, withdrawal symptoms include depressed
mood, insomnia, irritability, anxiety, difficulty
concentrating, restlessness, and weight gain or
increased appetite.

The repetitive use of nicotine, compelled by
positive reinforcement (pursuit of pleasure) and
negative reinforcement (avoidance of with-
drawal), also becomes a psychologically condi-
tioned behavior (21). Over time, an ever-widen-
ing number of associated moods, environments,
behaviors, and sensations become conditioned
cues that independently trigger the craving to
smoke.

Studies of twins suggest that more than 50% of
the risk for nicotine dependence is genetically
transmitted (22). Genome-wide association and
candidate gene studies have implicated genes affect-
ing the nicotine receptor, nicotine metabolism, the
dopamine transporter, dopamine metabolism, and
opioid receptors (23, 24). The effort to identify
specific genetic determinants is complicated by the
fact that individuals appear to be predisposed to
nicotine dependence by cumulative small gene ef-
fects, with both gene-gene and gene-environment
interactions.

APPROACH TO THE PATIENT WHO
SMOKES

Over the past decade, a wide range of reviews,
reports, and practice guidelines addressing smok-
ing cessation have been developed (2, 4, 25-30).
The consistent recommendations emerging from
these reports comprise a standard of care for the
screening and treatment of nicotine dependence
(31, 32). Among protocols, the 5 A’s has been
particularly influential; it stands on a robust ev-
idence-based platform, as well as being simple,
comprehensive, and easy to use (Figure 1). For
practice settings in which treatment interven-
tions are not feasible, the AAR model (Ask, Ad-
vise, and Refer to a national quit-line) has been
recommended as an alternative (33). The central
components common to clinical smoking cessa-
tion interventions are as follows.
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ASSESSMENT

The first phase of any clinical smoking interven-
tion is assessment. Assessment involves screening
for tobacco use, determining the current level of
nicotine dependence, assessing the current motiva-
tion to stop smoking, and evaluating patient-spe-
cific factors that affect selection of an intervention.
Merely having a screening intervention in place is
associated with increased odds of smoking cessation
(4).

Establishing a diagnosis of nicotine dependence
can be done with a clinical interview eliciting
DSM-IV-TR dependence criteria. Inquiring about
“time to first cigarette” is particularly effective for
determining severity of dependence (34): in the
morning, when nicotine has been largely elimi-
nated from circulation during sleep, nicotinic cho-
linergic receptors are in a sensitized state, and
highly dependent smokers experience intense crav-
ing (35). The Fagerstrom Test for Nicotine Depen-
dence is a brief clinician-administered question-
naire with excellent reliability and validity for
measuring nicotine dependence (34). When defin-
itive confirmation is sought, biological indicators
such as breath carbon monoxide can detect smok-
ing within the last few hours, and urine cotinine
levels can detect smoking within the past 7 days
(30, 306).

Assessment of motivation to stop smoking can be
done using the “stages of change” model. This
model posits that for any volitional lifestyle modi-
fication, individuals go through phases of precon-
templation, contemplation, preparation, action, and
maintenance (37). Movement through these phases
need not be linear; however, frequently assessing
where on the continuum a patient lies facilitates a
determination of how best to encourage and sup-
port him or her. For patients who are preparing to
stop smoking, a targeted assessment of key areas
facilitates individualization of smoking cessation
interventions. These areas include experiences with
past quit attempts, severity of nicotine dependence,
vulnerability to withdrawal symptoms, social re-
sources, cultural orientation, medical comorbidi-
ties, weight gain propensity, pregnancy status, po-
tential drug interactions, and stability of any
mental illness (4, 30).

EpbucATioN

Education is a central component of all smoking
cessation interventions. Many smokers are misin-
formed about the health risks of nicotine and the
safety and efficacy of smoking cessation interven-
tions. For instance, in a study examining what sub-
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jects know about nicotine replacement, it was
found that as many as half of smokers believed that
nicotine itself was the cause of cancer (38). Such
beliefs may undermine adherence with nicotine re-
placement therapy. Likewise, whereas many smok-
ers view cessation as overcoming the period of acute
withdrawal, education about long-term relapse risk
may facilitate engagement in an ongoing follow-up
plan.

Smokers should understand that withdrawal
symptoms peak in the first 1-2 weeks but may per-
sist for months. Even a single puff increases the risk
of relapse. In addition to reviewing common symp-
toms of withdrawal, clinicians should explore pa-
tient-specific obstacles to smoking cessation.
Weight gain is a frequent concern. Nicotine sup-
presses appetite and increases metabolism (39) such
that on average, smokers gain 3-5 kg within the
first 6 months of smoking cessation (4, 40). Both
behavioral weight reduction interventions and
smoking cessation medications prevent weight gain
while being used; however, neither has been shown
to generate enduring reductions in weight (41).

Results of studies regarding whether, in the ab-
sence of clinician assistance, the provision of self-
help information alone reduces smoking have been
inconsistent (42). Provision of educational materi-
als is always advisable, but there is a need for the
development of more effective self-help materials
and strategies.

COUNSELING

Counseling for smoking cessation should always
occur within a supportive framework. The core fea-
tures of any counseling approach include

1) establishing a therapeutic alliance and
treatment frame,

increasing motivation,

overcoming barriers,

eliciting patient preferences about treatment,
determining timing and quit date,

deciding method for smoking cessation,
problem solving, and

monitoring and follow-up (30).

o N O\ W W N
oD

A number of distinct psychotherapies have been
manualized and studied for smoking cessation.
These include contingency management, relax-
ation techniques, aversive therapy, cue exposure,
problem solving, skills training, motivation en-
hancement, supportive psychotherapy, and inter-
ventions to increase social support in the smoker’s
environment (4). Studies of these approaches have
rarely compared them with each other, making it
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Figure 1. The 5 A’s. PHS-sponsored Clinical Practice Guideline, “Treating
Tobacco Use and Dependence.”

ASK - Systematically Screen for Tobacco Use
“Do you smoke cigarettes or use tobacco?” NO

* YES*
ADVISE to Quit
“Quitting smoking/tobacco use is the most
important thing you can do to protect your
health now and in the future. The clinic staff
and I will help you.”

v

o Congratulate

Have you ever

¢ Encourage continued
)/' abstinence
smoked or used

tobacco?

o Congratulate on not
smoking/using tobacco
now

© Review benefits from
cessation and successes

o Discuss problems
encountered/threats to
maintaining abstinence

ASSESS Willingness to Make a Quit Attempt
*Are you willing to make a quit attempt in the
next 30 days?”

[

Provide Motivational Intervention (SRs):
® Relevance of quitting

NO o Risks of tobacco use

® Rewards of quitting

© Roadblocks to quitting

e Repetition

ASSIST in Quitting
1. Help develop a quit plan
© Set a quit date within the next 2 weeks
o Tell friends and family of intent to quit and request support
e Anticipate challenges to quit attempt, including withdrawal
symptoms, triggers and high risk situations; problem —solve
how teen will deal/cope with them
o Remove cigarettes/tobacco products from environment
2. Give key advice to successful quitting
o Abstinence - total abstinence is essential
® Past quit experience — review what helped and what hindered
past quit attempts :
o Alcohol - limit or abstain
3. Consider usc of nicotine replacement therapy or bupropion SR in
adolescents with symptoms of nicotine dependence and desire to
quit

ARRANGE Follow-up

1. Refer to intensive services: help lines, website, and tobacco treatment programs *

2. Follow-up to review progress
If abstinent:
o Congratulate success
e Address problems encountered and challenges anticipated
e Monitor pharmacological aids used

If tobacco use occurred:

o Review circumstances leading to use

o Elicit recommitment to total abstinence

o Address problems encountered and challenges anticipated
o Review appropriate use of pharmacological aids

o Consider referral to more intensive, specialized treatment

Adapted from Fiore et al. (4) and Pbert et al. (87)
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difficult to infer superiority of any treatment over
another. By and large, the therapies can be grouped
into three overlapping classifications. Behavioral
approaches focus on changing behaviors through
techniques such as conditioning, desensitization,
behavior modification, and reinforcement. Cogni-
tive approaches attempt to modify dysfunctional
thoughts and beliefs that underlie maladaptive be-
haviors, as well as using skill acquisition to deal with

triggers and cravings. Supportive approaches em-
phasize patient-centered goal setting, empathy, es-
tablishment of intrinsic motivation, and problem
solving. In practice, the above-stated counseling ap-
proaches may have substantial areas of overlap.

In the meta-analysis conducted for the U.S. Pub-
lic Health Service (PHS) report, four therapy tech-
niques provided significant increases in abstinence
compared with untreated control conditions: prac-
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tical counseling, intratreatment social support, ex-
tratreatment social support, and aversive smoking
procedures (29). The latter two treatments were
dropped from PHS recommendations after analysis
of subsequent Cochrane reviews (4). The APA
guideline recommends behavioral therapies as first-
line treatment for smoking cessation because of the
quantity of studies supporting their effectiveness
(30).

Cognitive behavior therapies may be particularly
helpful in treating nicotine dependence among pa-
tients with co-occurring disorders (30). Counseling
can and should be integrated with medication man-
agement, because there are synergistic benefits (4,
43). Group therapy doubles quit rates and is sub-
stantially more effective than self-help alone, al-
though results of studies have been mixed with re-
spect to how it compares with individual therapy
(44).

Telephone counseling, a widely available but un-
derused resource, has also been shown to be effec-
tive. The U.S. national quit-line (1-800-QUIT
NOW) uses a “proactive” model for intervention,
whereby calls to smokers are initiated by cessation
counselors based on a prearranged schedule (45). A
recent meta-analysis of 22 randomized controlled
trials  investigating computer-based programs
found that such programs increased quit rates, but
that effects dissipated 1 year out of treatment (46).

BIOLOGICAL INTERVENTIONS

Three classes of medication are considered first-
line for smoking cessation: nicotine replacement
therapies (NRTs), of which there are five U.S. Food
and Drug Administration (FDA)-approved agents,
the atypical antidepressant bupropion, and the par-
tial agonist varenicline. Each of these agents has
been shown to be effective in multiple systematic
meta-analyses (4, 47-52). Whereas the optimal du-
ration of treatment with smoking cessation phar-
macotherapies has not been determined, most
medications are used for periods ranging from 6
weeks to 6 months, and studies generally reveal a
dose-response relationship between duration of
treatment and long-term abstinence (54-56). Ta-
ble 1 summarizes the PHS meta-analyses on
6-month quit rates with various cessation medica-
tions compared with placebo.

NRTs function by alleviating nicotine with-
drawal symptoms, as well as by interfering with the
behavioral ritual of smoking. Short-acting agents,
such as gum, inhaler, spray, or lozenge, simulate the
periodic burst of nicotine associated with smoking.
The nicotine patch produces much more constant
nicotine levels, and its ease of administration facil-
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itates high adherence. The combination of the
patch with a short-acting agent (to attenuate break-
through craving) is more effective than the patch
alone (56). NRTs should be initiated on the quit
date and titrated upward to alleviate subjective
craving, as higher doses have been associated with
lower relapse (57).

There are few contraindications to use of NRTs.
Pregnancy is discussed below. Light smokers (<10
cigarettes/day) and adolescents may benefit from
reductions in the dosing of NRTs, although overall,
the evidence base for NRTs in this population is
less strong, and an individualized risk-benefit anal-
ysis must be undertaken (4, 58). Given the mild
stimulant characteristics of nicotine, patients with
unstable cardiac disease should also be carefully
evaluated before initiation (59). Most recently,
electronic cigarettes have been developed to better
mimic the pharmacokinetics of smoking; however,
this method of nicotine administration has not
been well studied (60), and the FDA has issued
warnings pertaining to safety and quality control
(61).

Sustained release bupropion, a dopamine and
norepinephrine reuptake inhibitor, has been shown
to double the likelihood of smoking cessation (50).
Bupropion can be used in combination with an
NRT, as the two appear to have additive benefits
(62). Bupropion should be started 7 days before the
quit date to enable stabilization of serum levels.
Given the effectiveness of bupropion for depres-
sion, it is a reasonable choice for patients with nic-
otine dependence in the setting of depression. The
dose-dependent effect of bupropion on seizure risk
poses a relative contraindication among patients
with conditions that lower seizure threshold.

Varenicline, a partial nicotinic cholinergic recep-
tor agonist, is thought to work by blocking the
reinforcing effects from smoking, while stimulating
sufficient release of dopamine to reduce craving and
withdrawal. Varenicline has consistently demon-
strated efficacy in clinical trials, both in comparison
with placebo and with the first-line agents nicotine
patch and bupropion (48). Notably, postmarketing
surveillance data has revealed a correlation between
varenicline and neuropsychiatric decompensation
(63). Although this correlation has not yet been
demonstrated in randomized controlled trials, a
black box warning has been placed, and it is pru-
dent to ensure that psychiatric disorders are stabi-
lized before initiation of varenicline and to monitor
patients closely throughout treatment. As with bu-
propion, varenicline titration should be started 1
week before the quit date such that serum levels are
sufficient before nicotine withdrawal develops. As
with all smoking cessation pharmacotherapies, dose
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Table 1. Meta-Analysis: Effectiveness and Abstinence Rates for Various
Medications and Medication Combinations Compared with Placebo at 6
Months after Quitting (N=83 studies)

Number of Estimated Odds Estimated Abstinence
Medication Arms Ratio (95% CI) Rate (95% Cl)
Placebo 80 1.0 13.8
Monotherapies
Varenicline (2 mg/day) 5 3.1 (2.5-3.8) 33.2(28.9-37.8)
Nicotine nasal spray 4 2.3 (1.7-3.0) 26.7 (21.5-32.7)
High-dose nicotine patch (>25 mg) (these 4 2.3 (1.7-3.0) 26.5 (21.3-32.5)
included both standard or long-term duration)
Long-term nicotine gum (>14 weeks) 6 2.2 (1.5-3.2) 26.1 (19.7-33.6)
Varenicline (1 mg/day) 3 2.1 (1.5-3.0) 25.4 (19.6-32.2)
Nicotine inhaler 6 2.1 (1.5-2.9) 24.8 (19.1-31.6)
Clonidine 3 2.1(1.2-3.7) 25.0 (15.7-37.3)
Bupropion SR 26 2.0(1.8-2.2) 24.2 (22.2-26.4)
Nicotine patch (6—14 weeks) 32 1.9 (1.7-2.2) 23.4 (21.3-25.8)
Long-term nicotine patch (>14 weeks) 10 1.9 (1.7-2.3) 23.7 (21.0-26.6)
Nortriptyline 5 1.8 (1.3-2.6) 22.5(16.8-29.4)
Nicotine gum (6—14 weeks) 15 1.5(1.2-1.7) 19.0 (16.5-21.9)
Combination therapies
Patch (long-term; >14 weeks) + ad libitum NRT 3 3.6(2.5-5.2) 36.5 (28.6—45.3)
(gum or spray)
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 + second generation antidepressants 3 2.0 (1.2-3.4) 24.3 (16.1-35.0)
(paroxetine, venlafaxine)
Medications not shown to be effective
Selective serotonin reuptake inhibitors 3 1.0 (0.7-1.4) 13.7 (10.2-18.0)
Naltrexone 2 0.5 (0.2-1.2) 7.3(3.1-16.2)

Adapted from Fiore et al. (4).
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modification may be indicated to achieve an appro-
priate balance between tolerability and reduction in
nicotine craving.

The tricyclic antidepressant nortriptyline ap-
pears to have efficacy similar to that of NRTS;
however, the side effect profile of nortriptyline
and its toxicity in overdose relegate it to second-
line status (4). Other antidepressants, such as the
selective serotonin reuptake inhibitors, have not
been found to increase smoking cessation (50).
Clonidine, a centrally acting a2 receptor agonist,
has shown some efficacy compared with placebo.
However, its relatively low efficacy and frequent
side effects (dry mouth and sedation) limit its
role in the treatment of smoking, primarily for

individuals in whom multiple other pharmaco-

therapies have failed (49).

COMPLEMENTARY INTERVENTIONS

A number of complementary alternative ther-
apies have been used for smoking cessation, in-
cluding acupuncture, acupressure, relaxation,
hypnotherapy, yoga therapy, exercise therapy, la-
ser therapy, and electrostimulation. There is a
dearth of methodologically robust research on
these interventions. Acupuncture is probably the
best studied, and thus far meta-analyses have not
revealed persisting benefits compared with pla-
cebo (sham acupuncture) (64, 65). However, nei-
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ther have existing studies shown any harm. Patients
should be informed about the state of the evidence,
but not discouraged from pursuing alternative thera-
pies for smoking cessation (66). Those who perceive
or experience benefits from alternative therapies
should receive encouragement and support (4).

SPECIAL POPULATIONS

MENTAL ILLNESS

Smokers with mental illness want to quit at the
same rate as that of smokers in the general popula-
tion (67), and although cessation rates are in fact
lower than those for the general population, smok-
ers with mental illness can successfully quit (68).
Given the potential impact of smoking cessation
interventions, the observation that psychiatrists of-
ten neglect to discuss smoking with their patients is
alarming (69). The smoking cessation interven-
tions discussed in this review represent a standard of
care that should be adopted by all physicians (31).
Effective smoking interventions among smokers
with mental illness must account for common ob-
stacles, including impairments in cognitive func-
tion, a higher prevalence of smoking among peers
and supported housing environments, and reliance
on nicotine to self-medicate psychiatric symptoms
(70). Smoking cessation has been associated with
exacerbations in underlying psychiatric disorders
(71). However, this association is strongest among
patients with unstable psychiatric disorders, and
how this acute risk should be balanced against the
chronic risk of untreated smoking has not been
fully resolved because patients selected for treat-
ment studies tend to be psychiatrically stable pa-
tients, among whom the incidence of psychiatric
decompensation is low (30).

Psychiatric status should be monitored closely
throughout quit attempts. Particular attention
should be paid to pharmacokinetic interactions
with other medications, as well as the potential for
either nicotine withdrawal or smoking cessation
agents to exacerbate psychiatric symptomatology.
Both alone and in combination with medications,
counseling is an effective smoking cessation inter-
vention (72). Modified cognitive behavior therapy
protocols addressing specific needs among patients
with mood disorders and psychotic disorders may
be particularly advantageous (73).

INPATIENTS

The recognition that there is no safe level of ex-
posure to environmental tobacco smoke (27) has
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prompted the adoption of smoke-free policies
across many medical campuses (74, 75). Hospital
campus smoking bans protect nonsmoking patients
and personnel, prevent environmental degradation
related to environmental tobacco residue, and pro-
vide vital opportunities for enduring smoking ces-
sation intervention. Clinical benefits of inpatient
smoking cessation interventions may be sustained
provided that follow-up continues at least 1 month
postdischarge (76).

Eliminating smoking from inpatient psychiatry
units has at times met resistance because of clinical
concerns and civil rights assertions (77); however, a
wide range of stakeholders, including the National
Alliance on Mental Illness, now support and en-
courage smoke-free environments in treatment and
communal settings (75). Staff surveys from inpa-
tient psychiatric units suggest that smoking bans
tend to be preceded by skepticism but followed by
support (70). Extensive preparation is warranted,
although even after abrupt bans, significant corre-
lation between nicotine withdrawal and psychiatric
symptoms is seldom detected (78). As in nonpsy-
chiatric inpatient settings, successful transitions are
facilitated by consistent screening of all patients for
nicotine dependence, availability of efficient proto-
cols for implementing pharmacotherapy to attenu-
ate withdrawal, staff training related to smoking
and mental illness, consistent enforcement of
smoke free policies, clear leadership, and cohesive
team work (79). The National Association of State
Mental Health Program Directors has published a
best practice tool kit proving guidance and re-
sources for implementation of systems-based smok-
ing cessation initiatives (80).

PREGNANCY

Maternal smoking during pregnancy causes dose-
dependent effects on fetal growth, birth defects, pre-
mature labor, and pregnancy complications (81, 82).
Smoking during pregnancy is the single biggest factor
affecting birth weight in developed countries (83) and
has been linked with long-term adverse cognitive and
behavioral outcomes (84). Both nicotine and tobacco
smoke have a pathogenic role. All women should be
screened for tobacco use, and pregnant women should
also be screened for exposure to environmental to-
bacco smoke.

Pregnant smokers should receive counseling and
close monitoring, with reassessment of tobacco use
at every clinical visit. Although none of the FDA-
approved smoking medications are safe in preg-
nancy or breast feeding, the relative risk of smoking
is sufficiently great that if counseling is inadequate,
pharmacotherapy may be considered. Among the
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FDA-approved pharmacotherapies for smoking
cessation, varenicline and bupropion are pregnancy
class C drugs, with no studies demonstrating safety
in pregnant women. NRT’s are class D, as nicotine
has been shown to cause toxicity (85). Use of as-
needed dosing of immediate release NRTs may re-
sult in decreased total nicotine exposure compared

with that with the patch (30).

ADOLESCENTS

Nicotine dependence is a disease with childhood
onset. Nine of 10 adult smokers had their first cig-
arette before age 18, and most were daily smokers
by that time. In contrast with adults, underaged
smokers tend to smoke less heavily, and psychoso-
cial factors such as image and peer group tend to
have greater influence over smoking patterns. Like
adults, most adolescent smokers report that they
want to stop smoking but are unable to do so (86).

Given the comparative lack of randomized con-
trolled trials, guidelines for smoking cessation
among youth tend to be driven by expert opinion
rather than empirical data. Pediatricians are en-
couraged to use brief, office-based counseling inter-
ventions based on the 5A’s PHS protocol, to pre-
scribe smoking cessation medications if counseling
is inadequate, and to offer ongoing follow-up (87).
Community-wide prevention efforts are particu-
larly effective among youth, including increasing
price of cigarettes, enforcing minors’ access laws,
school-based prevention programs, and mass media

campaigns (80).

FUTURE DIRECTIONS

Obtaining a substantial reduction in smoking-
related morbidity and mortality will require contin-
ued efforts in the realms of primary prevention,
legislative regulation, pharmaceutical develop-
ment, strategic health system initiatives, and pa-
tient care. New policy and health initiatives are nec-
essary to increase availability of effective smoking
cessation interventions and to achieve greater pen-
etration in segments of the population in which
smoking remains highly prevalent. The growth of
smoke-free medical campuses, the adoption of sys-
tematic tobacco screening, and the availability of
evidence-based treatment protocols promises to
provide a strong foundation for effective clinical
intervention.

A series of investigations has already begun to
identify genetic markers as predictors of medication
response (23). The nicotine vaccine promises to
immunize recipients against the reinforcing effects
of nicotine by impairing its diffusion across the

blood-brain barrier (88). Genetic polymorphisms
also point the way toward novel targets for pharma-
ceutical development (22). In addition, patients
with mental illness are often excluded from treat-
ment studies, and more research is needed to im-
prove clinical interventions within this population
(73).

Recognition of the persisting toxic effects of en-
vironmental tobacco smoke has made protecting
nonsmokers a new public health frontier (27). The
concept of third-hand smoke (89) has been devel-
oped to educate the public about the fact that toxic
residues remain in the environment long after dis-
sipation of first- and second-hand tobacco smoke
(90). We are likely to see increasing regulation of
environmental tobacco smoke in public spaces

91).

CONCLUSION

In the United States and around the world, nic-
otine dependence continues to be a leading cause of
preventable mortality. Most smokers want to quit.
For those not ready to make a quit attempt, coun-
seling strategies can increase intrinsic motivation. A
number of smoking cessation interventions have
been shown to be clinically effective, cost-effective,
and feasible in the busy office practice. Combining
treatment interventions improves outcomes, as
does ongoing monitoring and follow-up. Relapse is
common, but with multiple quit actempts and clin-
ical assistance, smokers can successfully quit.
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