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ABSTRACT: Smoking cessation is the one of the most important ways to improve the prognosis

of patients with respiratory disease. The Task Force on guidelines for smoking cessation in

patients with respiratory diseases was convened to provide evidence-based recommendations on

smoking cessation interventions in respiratory patients.

Based on the currently available evidence and the consensus of an expert panel, the following

key recommendations were made. 1) Patients with respiratory disease have a greater and more

urgent need to stop smoking than the average smoker, so respiratory physicians must take a

proactive and continuing role with all smokers in motivating them to stop and in providing

treatment to aid smoking cessation. 2) Smoking cessation treatment should be integrated into the

management of the patient’s respiratory condition. 3) Therapies should include pharmacological

treatment (i.e. nicotine replacement therapy, bupropion or varenicline) combined with behavioural

support. 4) Respiratory physicians should receive training to ensure that they have the

knowledge, attitudes and skills necessary to deliver these interventions or to refer to an

appropriate specialist. 5) Although the cost of implementing these recommendations will partly be

offset by a reduction in attendance for exacerbations, etc., a budget should be established to

enable implementation.

Research is needed to establish optimum treatment strategies specifically for respiratory

patients.
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INTRODUCTION
Tobacco smoking is an important contributor to respiratory
diseases; it is the major aetiological factor for the development
of chronic obstructive pulmonary disease (COPD) and lung
cancer, and adversely affects control of asthma [1]. These
diseases constitute a large part of the burden of respiratory
mortality and morbidity in Europe, but tobacco smoking also
negatively affects several other respiratory diseases, e.g.
pneumonia and tuberculosis (TB). Smoking also contributes
to the progression of some rare diseases, such as a1-antitrypsin
deficiency and histiocytosis X.

Smoking cessation is the most important intervention in COPD
and one of the goals of this European Respiratory Society (ERS)
Task Force on guidelines for smoking cessation in patients
with respiratory diseases is to ensure that pulmonary
physicians act to ensure that patients with COPD and other
respiratory diseases quit smoking.

Encouraging and supporting smoking cessation appears to be
a low priority among pulmonary physicians, even though this
intervention is highly cost-effective and is the only intervention
that reduces the risk of developing COPD and slows its
progression [2–4].

Smoking cessation should be an integral part of every service
for pulmonary patients and every pulmonary physician should
have an appropriate level of knowledge of smoking cessation.
Smoking cessation should be an integral component of
rehabilitation courses for COPD patients. One model study,

the Lung Health Study, enrolled 5,887 smokers with mild
COPD and delivered repeated smoking cessation advice over a
5-yr period [5]. The reported quit rate after 5 yrs was ,35%,
which is an encouraging outcome. Other studies have found
lower quit rates in COPD patients compared with ‘‘healthy’’
smokers, emphasising that there may be more obstacles to
quitting in COPD patients and that more effort is needed to
persuade these patients to stop smoking [6–8].

Several smoking cessation guidelines have been published in
recent years. Probably the best known and most widely used
guideline is the US Agency for Health Care Policy and
Research’s Clinical Practice Guidelines for Treating Tobacco
Use and Dependence, published in 1996 [9] and updated in
2000 [10, 11]. This guideline is primarily based on meta-
analyses of 6,000 studies, which included many randomised
clinical trials and addressed the treatment of tobacco use in
healthy smokers, as well as special populations, such as
pregnant females, hospitalised smokers, children, adolescents
and older smokers. In accordance with the above guideline, an
American College of Chest Physicians’ position paper [12] was
published in 2002, highlighting the key strategies and
recommendations for chest clinicians.

The ERS published a position paper on smoking cessation in
1995 [13]. The American Psychiatric Association (APA)
published guidelines in 1996 [14], based on a meta-analysis
and intended primarily for psychiatrists; however, these
guidelines might be useful to all clinicians caring for nicotine-
dependent patients.
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As existing guidelines for smoking cessation are more general,
the present recommendations focus on patients with respira-
tory diseases, in order to set standards in this area and to
increase the implementation of smoking cessation in this
population.

Owing to a lack of scientific evidence regarding patients with
respiratory diseases and smoking cessation, several of the Task
Force’s recommendations are not based on randomised
controlled trials (RCTs) but more on expert opinions derived
from clinical experience from many years of working in the
field of smoking cessation with healthy smokers and patients
with respiratory disorders.

The recommendations are classified according to the strength
of evidence as follows. A: many well-designed RCTs. B: some
evidence from randomised trials, but not optimal, for instance
due to a different study population. C: no RCTs but evidence
based on published data or expert opinion.

The major objectives of this ERS Task Force are: 1) to present
recommendations for smoking cessation that focus on patients
with respiratory diseases; 2) to increase the implementation of
smoking cessation services in pulmonary departments; and 3)
to stimulate research in this area.

To limit the size of the present paper, the effects from passive
smoking have not been reviewed. Also omitted is smoking
prevention, which plays an integral part in decreasing the
adverse health effects from the pandemic of tobacco smoking.

KEY POINTS OF THE RECOMMENDATIONS
The key points of the present paper are as follows.

1. Patients with respiratory disease have a greater and more
urgent need to stop smoking than the average smoker. They
should be encouraged to stop but many often find it more
difficult to do so (evidence level B).

2. Respiratory physicians must take a proactive and continuing
role with each smoker in motivating him or her stop, provide
treatment to achieve smoking cessation, however long this
might take, and deal with relapses when these occur. Smoking
cessation treatment must be considered integral to the
management of the patient’s respiratory condition. The role
includes the following. (i) Regular assessment of smoking
status using methods that can objectively detect smoking, such
as expired-air carbon monoxide (CO) tests (evidence level C).
(ii) Pharmacological treatment for nicotine dependence,
including bupropion and/or, where necessary, using high-
dose and/or prolonged nicotine replacement therapy (NRT). It
could also include giving combinations of different forms of
NRT (evidence level A). Varenicline is a promising second-line
agent (evidence level B). (iii) Behavioural support, which
should be intensive and multi-sessional, and provided by
someone who has been appropriately trained (evidence
level B).

3. To carry out this role effectively, respiratory physicians must
have adequate knowledge and appropriate attitudes and skills;
this requires training and continuing medical education, which
should be provided according to professional standards and
should be accredited (evidence level C).

4. The cost of this strategy will partly be offset by a reduction in
attendance for exacerbations etc., but a budget must be
established to enable implementation of treatment protocols
and to provide medication and behavioural support (evidence
level A).

5. It is important to check lung function regularly in order to
chart disease evolution, and to use this as a motivational tool
(evidence level C).

6. Smokers not motivated to stop should be offered NRT to
reduce smoking and as a gateway to cessation (evidence level
B).

7. Smokers who are not interested in stopping or reducing
should be advised that the physician will return to the question
at a later visit (evidence level C).

TOBACCO DEPENDENCE/NICOTINE ADDICTION

Tobacco smoke
Tobacco smoke contains .4,000 different constituents, includ-
ing toxic substances such as carcinogens (N-nitrosoamines,
aromatic hydrocarbons), ammonia, nitrogen oxide, hydrogen
cyanide, CO and nicotine [1]. The temperature in the burning
zone of a cigarette is ,900uC, with a vapour phase and a
particulate phase containing particles of ,0.2 mm (range 0.1–
1.0 mm). The CO and tar content of cigarettes have been
reduced during the last decade, but assessing these using
‘‘smoking machines’’ greatly underestimates the intake of CO
and tar in smokers [15].

Tobacco dependence
Dependence on tobacco is a complex behaviour, with both
environmental and genetic influences [16]. Nicotine is the main
component in cigarettes that contributes to addiction, although
psychological factors and habituation also play a role. Nicotine
acts on specific nicotinic acetylcholine receptors in the brain,
stimulating the release of dopamine that is believed to be
associated with the acute rewarding effect of nicotine [17].
Chronic smoking leads to an upregulation of nicotine
receptors.

Definition of tobacco dependence
In 1988, the US Surgeon General issued a report titled
‘‘Nicotine Addiction’’ [18]. The major conclusions were that
cigarettes are addictive, that nicotine is the drug in tobacco that
causes addiction and that tobacco addiction is similar to
addiction to drugs such as heroin and cocaine [18]. The World
Health Organization (WHO) International Classification of
Diseases 10 (ICD-10) classifies tobacco smoking under ‘‘Mental
and behavioural disorders’’ as F17, Mental and behavioural
disorders due to use of tobacco [19]. Subdivisions are: F17.0,
Acute intoxication; F17.1, Harmful use; F17.2, Dependence
syndrome; F17.3, Withdrawal state; F17.8, Other mental and
behavioural disorder; F17.9, Unspecified mental and beha-
vioural disorder, and Z72.0, Tobacco use (which excludes F17.2
Tobacco dependence). F17.2 Tobacco dependence can be
defined ‘‘as a cluster of behavioural, cognitive and physiolo-
gical phenomena that develop after repeated use and typically
include a strong desire to smoke, difficulty in controlling its
use, persisting in its use despite harmful consequences,
increased tolerance to nicotine, and a (physical) withdrawal
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state.’’ The APA defines dependence on tobacco smoking as
nicotine addiction [20].

Approximately 4-12 h after quitting smoking, varying degrees
of withdrawal symptoms begin to appear. These may include
irritability, anxiety, nervousness, restlessness, dysphoria (or
depressed mood), difficulty concentrating, craving for cigar-
ettes, increased appetite and sleep disturbance. Symptoms
often peak within a week and then decline over several weeks
to months [21, 22]. Weight may increase by 2–3 kg during the
first 3 months post-cessation.

The pattern of relapse after smoking cessation is comparable to
that of alcohol and heroin cessation, which is highest during
the first 3–6 weeks and then gradually declines [18].

Thus, tobacco smoking/nicotine addiction can be regarded as
a chronic, recurrent disease or disorder with an expected
successful cessation rate after treatment of 15–35% after 1 yr,
similar to other addictive disorders. Several failed cessation
attempts may occur before permanent abstinence is achieved.
However, even if a smoker is able to stop smoking, nicotine
addiction remains present for many years as shown by relapse
in ex-smokers who try a single cigarette a few years after
quitting.

Very simply, most smokers who smoke .10 (or 15) cigarettes
every day and smoke their first cigarette within 1 h of waking
are significantly addicted to tobacco, i.e. nicotine.

EPIDEMIOLOGY OF SMOKING-RELATED RESPIRATORY
DISEASES

Tobacco smoking: the extent of the problem
According to the World Bank, in 1995 there were ,1.1 billion
smokers aged o15 yrs worldwide (29% of the global popula-
tion; 47% of males, 12% of females) [23]. This number is
estimated to grow to 1.6 billion by 2025 [23]. During the period
2002–2003, the European Union (EU) average smoking
prevalence was estimated at 29% (35% of males and 22% of
females; table 1) [24, 25].

Smoking is the main cause of many respiratory diseases and
one of the most important risk factors for cardiovascular
diseases, cancers of various organs and many other patholo-
gical conditions [26, 27].

The burden of smoking-related diseases on society is enor-
mous. It has been estimated that ,100 million people world-
wide were killed by tobacco in the 20th century, and that
number will increase to 1 billion in the 21st century [28]. In
particular, recent data have shown that in the year 2000,
,4.83 million deaths worldwide were attributable to tobacco
smoking (12% of the estimated total global mortality among
adults aged o30 yrs), with ,2.43 million of these in indus-
trialised countries (19% of total adult mortality) [29]. The
leading causes of death from tobacco smoking were cardio-
vascular diseases (1.69 million deaths), COPD (0.97 million),
and lung cancer (0.85 million) [29]. Among the 50 million male
smokers in the EU, 500,000 smoking-attributable deaths
occur each year. At the same time, among 35 million female
smokers, ,105,000 smoking-attributable deaths occur annually
[30]. After a 50-yr observation of male British doctors, DOLL

et al. [31] concluded that smokers die ,10 yrs younger than

nonsmokers. Cessation at ages 60, 50, 40 or 30 yrs gains about
3, 6, 9 or 10 yrs of life expectancy, respectively [31].

Lung cancer
Several epidemiological studies have shown that cigarette
smoking is the primary factor in causing lung cancer and death
from lung cancer [31].

In the EU, the incidence of lung cancer ranges 8–62 per 100,000
persons, while prevalence ranges 26–242 per 100,000 persons
[32]. In Europe, death rates from lung cancer increased by 58%
between 1960 and 1988, but they declined by 14% in 1998,
mainly due to the decreased incidence and mortality in males
[33]. At present, lung cancer is the biggest cancer killer in the
EU, accounting for ,20% of all cancer deaths [33]. However,
DOLL et al. [31] have found that stopping smoking at age 50 yrs
halves the risk of death from lung cancer and many other
diseases, while stopping by age 30 yrs almost eliminates the
risk [31].

The scientific evidence showing the relationship between
active smoking and lung cancer is considerable [27, 34]. The
risk of developing lung cancer seems to be affected by the
duration of smoking and the number of cigarettes (or cigars, or
pipes) smoked daily [34]. The relative risk ratio between the
occurrence of lung cancer among smokers and nonsmokers is
,15 overall and ,25 for heavy smokers [31]. However, very
recently, the US Cancer Prevention Study II has shown that the
number of years of tobacco smoking is far more critical in
predicting lung cancer risk than the number of cigarettes
smoked daily [35]. The age of smoking start is another
characteristic affecting the increment in lung cancer risk [34].
The number of pack-yrs (a dimensionless index defined as
number of cigarettes smoked daily 6 yrs of active smoking/20),

TABLE 1 Smoking prevalence in the European Union
during the period 2002–2003 (except where
otherwise stated)

Country Total

smokers %

Male

smokers %

Female

smokers %

Austria 29 32# 26#

Belgium 27.5 33 22

Czech Republic 30.5 38 23

Denmark 27 30 24

Finland 22.5 26 19

France 30.5 36 25

Germany 32.5 37 28

Greece 45 51" 39"

Ireland 27 28 26

Italy 26.2+ 30+ 22.5+

The Netherlands 30 33 27

Poland 31 39 23

Spain 32 39 25

Sweden 17.5 16 19

UK 25 26 24

EU average 29 35 22

#: during 2000; ": during 2001; +: during 2004.
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which takes into account the duration and the amount of
smoking, is probably the most accurate variable in assessing the
relationship between active smoking and lung cancer. An
increasing trend of lung cancer risk with an increasing number
of pack-yrs has been found in many European epidemiological
studies [36].

Giving up cigarette smoking reduces the risk of developing
lung cancer compared with continuing to smoke, the risk
becoming lower and lower as the period of abstinence from
smoking increases. However, even after long periods of
abstinence, the risk among former smokers remains higher
than among never-smokers [27, 32].

Since the 1980s, a degree of genetic susceptibility for the
disease in smokers has been recognised [34]. Recent studies
seem to indicate that females are more susceptible than males
to the carcinogens in tobacco smoke in the development of
lung cancer [34].

COPD
According to the WHO Global Burden of Disease study,
COPD, which in 1990 was the sixth leading cause of death
worldwide, is expected to rank third by 2020 [37]. In the EU,
mortality rates due to COPD are estimated to be two or three
times higher in males than in females [38].

In the EU, prevalence rates of clinically relevant COPD differ
widely between countries [38]. Surveys carried out in Europe
have indicated that o4–6% of the adult population suffer from
clinically relevant COPD, and the prevalence increases sharply
with age [39].

Cigarette smoking is the most important risk factor for COPD
and it can also promote the onset of exacerbations [40]. Data
collected in European countries have found that self-reported
diagnosis of chronic bronchitis/emphysema [41] or spiro-
metric signs of airflow obstruction [42] are more frequent in
smokers than nonsmokers.

The risk of developing COPD may be increased not only by the
average daily number of cigarettes smoked but even more by
cumulative pack-yrs [43]. Moreover, a Spanish study has
shown that smokers with COPD have higher tobacco con-
sumption, higher CO levels in exhaled air and higher
dependence on nicotine than healthy smokers [44].

In recent years, many studies have suggested that females
could be more susceptible to the harmful effects of tobacco
smoke in developing COPD [45]. In the Copenhagen City
Heart Study, the estimated excess loss of forced expiratory
flow in one second (FEV1) per pack-yr was 7.4 mL in female
smokers and 6.3 mL in male smokers. Female smokers also
had an increased risk of hospitalisation for COPD. Similar
results were noted when the end-point was deaths from
COPD. This phenomenon has been explained with the more
frequent and severe airway hyperresponsiveness detected in
female smokers [45].

Moreover, genetic factors, such as a1-antitrypsin deficiency,
may promote the development of COPD. Smoking signifi-
cantly increases the risk of the disease in subjects characterised
by this Mendelian genetic pattern [46].

Smoking cessation is the most effective means of preventing or
decreasing the progression of COPD [47, 48]. Smoking
cessation programmes seem likely to lead to a significant
reduction in mortality in patients with COPD [49].

Smoking and respiratory symptoms
Data collected from general population samples have con-
firmed that respiratory symptoms occur more frequently
among smokers than nonsmokers, in both males and females
[41, 50]. A contemporary family history for COPD showed an
additive effect for the presence of bronchitis symptoms [51].
Smoking cessation significantly reduces the presence of
respiratory symptoms [52].

Smoking and lung function
Both cross-sectional and longitudinal studies have demon-
strated that active smoking affects lung function [53]. Smoking
reduces the growth velocity of FEV1 during adolescence,
causing a lower maximal attained FEV1 [54]. Smoking brings
forward the time of onset of FEV1 decline in early adulthood,
thus shortening the plateau phase during which lung function
remains almost constant [55]. Furthermore, smoking acceler-
ates the decline of FEV1 in late adulthood and the elderly [3, 53,
56]. This decline seems to be more rapid in females than in
males once COPD is established [57]. In the Lung Health Study
(LHS) the average annual loss of FEV1 was ,60 mL?yr-1

among continuing smokers at the 11-yr follow-up point [58].
Many studies have reported a dose–response relationship
between smoking and accelerated decline of FEV1 [3].

Longitudinal studies have shown that stopping smoking
reduces the rate of decline of FEV1 approximately to that of
the never-smoker [3, 59]. FEV1 may increase somewhat after
smoking cessation but it will not achieve the level expected for
a never-smoker [55]. There is contrasting evidence for
intermittent smokers who cease smoking and then restart
(so-called ‘‘restarters’’). It has been observed that restarters
have a more rapid decline in FEV1 than continuous smokers
and ex-smokers [60]. However, data from the LHS show that
those who made several attempts to quit smoking had a
reduced loss of lung function at comparable cumulative doses
of cigarettes than those who continued to smoke [61]. Smoking
reduction i.e. halving daily cigarette consumption for a 2-yr
period, while using a nicotine inhaler, had no effect on FEV1

[62].

Active smoking also affects lung-function indices other than
FEV1. An association has been observed between decrease in
diffusing capacity of the lung for carbon monoxide (DL,CO) and
cumulative cigarette consumption, even in healthy subjects
[63] and DL,CO can improve in subjects who quit smoking [64].

Smoking promotes a greater degree of airway hyperrespon-
siveness. In subjects without chronic respiratory symptoms or
COPD, smoking cessation reduces airway responsiveness as
measured by methacholine challenge testing. In COPD
patients, smoking cessation reduces airway responsiveness to
methacholine, but it does not revert to normal levels [48].

Smoking and other respiratory diseases
There are relatively few data regarding the relationship
between smoking and respiratory diseases other than COPD
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or lung cancer. However, according to emerging scientific
evidence, active smoking may play an important role in
promoting their onset or in exacerbating their natural course.
Active smoking has been associated with augmented bronchial
hyperresponsiveness and total immunoglobulin (Ig)E level
[64]. It is well known that asthmatic subjects have a larger
decline in FEV1 than nonasthmatics; this decline appears to be
larger in those who smoke [65, 66]. Although the role of active
smoking as a risk factor for asthma remains to be elucidated,
symptoms are more serious and exacerbations more frequent
and severe among asthmatic smokers than among asthmatic
nonsmokers [64, 67]. Active smoking can alter the response to
corticosteroids, thus reducing the beneficial therapeutic effects
of these drugs [67]. Active smoking also increases the risks of
asthma-related hospital admissions and asthma deaths [65, 68].

In asthmatics, smoking cessation, compared with unchanged
smoking, improved histamine airway reactivity and respira-
tory symptoms after 4 months [69].

Many studies have shown that cigarette smoking is an
important risk factor for community-acquired pneumonia
(CAP) in adults [70]. Spanish data have allowed population-
attributable risk (PAR) of tobacco smoking for the develop-
ment of CAP to be estimated at 32.4% (95% confidence interval
(CI) 14.8–50.1). An augmented risk of CAP was found for
increase in the duration of the smoking habit, higher average
number of cigarettes smoked daily and greater cumulative
cigarette consumption [71]. Additionally, mortality from CAP
is correlated to cigarette consumption in a dose–response
manner [68].

Current cigarette smoking is the most important risk factor for
invasive pneumococcal disease among healthy adults, with a
PAR of 51%. A dose–response relationship has been found
between this disease and the number of cigarettes smoked
daily and pack-yrs [72, 73].

Active smoking has been found to promote the onset of
pulmonary TB, mainly in developing countries [73, 74], and
also to increase the risk of death from TB [68].

A multi-centre case–control survey has shown that current
(odds ratio (OR) 1.9, 95% CI 1.3–2.9) and former smokers (2.3,
1.3–3.8) present a higher risk of developing idiopathic
pulmonary fibrosis [75]. Epidemiological studies have not yet
clarified the influence of smoking on the natural history of the
disease. However, a positive smoking history, along with
advanced pathological stage, male sex and increasing age, was
found to be an important risk factor for long-term mortality
from interstitial lung disease [76].

With regard to the onset of pneumothorax, the scientific
literature has shown that the lifetime risk of developing this
disease in male healthy smokers is ,12%. In male non-
smokers, the risk is 0.1%. Such a trend is present in female
‘‘healthy’’ smokers but to a lesser extent [77].

ASSESSMENTS
Certain assessments of the smoker are important in order to
understand what sort of help he/she needs. For that purpose it
is important to understand what motivation the patient has for
changing smoking behaviour, his/her degree of dependence
on tobacco and any possible comorbidity that interacts with

smoking cessation. The instantaneous measurement of CO
from exhaled air is another assessment that can be very helpful
to increase motivation and check progress.

Smoking status
Usually a direct question is enough. If the patient claims to be a
nonsmoker but the therapist is uncertain, CO in exhaled air,
cotinine from saliva, urine or blood and inspecting the
patient’s fingers and breath can yield valuable information.
Smoking status should be noted prominently in the patient’s
record, including the type of tobacco use (cigarettes, cheroots,
cigars or pipe) and quantity-inclusive pack-yrs.

Motivation to give up
A willingness or strong motivation to quit seems to be crucial
for successful smoking cessation. There is no good, validated
measure for assessing degree of motivation. However a
straightforward way to assess the patient’s willingness to give
up smoking can be to ask the patient to rate, on a 10-point
scale, ‘‘How important is it for you to give up smoking’’? The
physician can help the patient by anchoring the scale, with 10
representing ‘‘extremely important’’ and 0 being of ‘‘no
importance’’.

In the clinical situation it is also useful to have an idea of
perceived self-efficacy. It may therefore be informative to ask:
‘‘If you were to decide to stop smoking, how confident are you
that you would succeed?’’, with 10 points being ‘‘entirely
certain that I would succeed’’ and 0 ‘‘entirely certain I would
fail’’ [78].

If readiness to give up is good, the patient should rate highly
on both variables. If motivation is high but self-efficacy is low,
treatment and support are critical for success. If self-efficacy is
high but willingness to try is low, effective health education is
critical. If a patient scores highly on both questions, a quit date
can be set immediately. If both scores are low, then motivation
and self-efficacy need to be built up.

Most lung physicians have too little time to spend with their
patients, often only a few minutes per patient. In order to
maximise the limited time available, the doctor feels a need to
use that time to convey important information to the patient,
often in an authoritative, one-direction manner. This style is
also generally the most effective way to transfer information
when time is limited. But what if the target is to change
attitudes? In this case (increased willingness and motivation to
change smoking behaviour), the strategy may not be ideal.
Attitudes to smoking can be more difficult to change than, for
instance, learning to avoid allergens. Thus a different strategy
is needed, particularly since lung patients do not usually
approach the physician primarily to ask for help to stop
smoking. Unfortunately, a common situation is that the patient
has already been advised several times by the physician or
other colleagues and has failed repeatedly. These repeated
failures might have affected the patient’s self-esteem and self-
confidence so badly that in order to have a better balance
between attitude and behaviour, they may say they are no
longer willing to stop. This can just be seen as an accommoda-
tion to reality: ‘‘Why try again when I will fail anyway?’’

In order to best help such smokers, the physician needs to
establish a good relationship with the smoker. Normally the
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patient expects to be told to stop smoking in a direct and clear
way, but this may make the patient embarrassed, and some-
times covertly, if not overtly, aggressive and defensive.
Therefore, an approach where smoking can be discussed in
an unthreatening, respectful and emphatic way is required.

Dependence
The vast majority of smokers smoke for the effects of nicotine
and most are addicted to nicotine delivered by cigarettes. The
level of dependency varies considerably. Historically, the
number of cigarettes smoked daily has served as the only
measure of dependence. However, research has shown that
number alone is not an optimal measure of nicotine depen-
dence [79].

Biochemical measures such as nicotine and its major metabo-
lite, cotinine, have more recently been used as indicators of
dependence. However, as nicotine has a short half-life of ,2 h,
nicotine concentrations are dependent on time of day and
when the last cigarette was smoked. Cotinine, with a half-life
of 15–20 h, is therefore often recommended. Both can be
analysed from blood plasma, saliva and urine. For plasma
cotinine, a concentration ,15 ng?mL-1 is considered a non-
smoking level, but the majority of nonsmokers not exposed to
second-hand smoke have concentrations from unmeasurable
up to 10 ng?mL-1. The smoker’s average level is around
200 ng?mL-1, but it can reach 1,000 ng?mL-1 [80]. Several
laboratories can measure plasma cotinine and it could easily
be set up in most hospitals.

An indication of degree of dependence can also be obtained
using questionnaires. The Fagerström Test for Nicotine
Dependence (FTND) is a widely used and researched short
(six-item) questionnaire [81]. The information can be obtained
in an interview or the smokers can complete the questionnaire
themselves (table 2). The score ranges from 0–10 and the
average in representative samples of smokers is usually
3–4 points. The two most important questions are time to first

cigarette in the morning and number of cigarettes smoked
daily. These two questions give almost as much information as
the whole questionnaire. If time is extremely limited, time to
first cigarette can be used as a proxy [79]. Another strong, but
relatively infrequent, indicator of dependence is nocturnal
smoking. These smokers usually score very highly on the
FTND. The higher the score, the stronger is the dependence
and the more difficult it is to give up. The FTND score also
predicts severity of withdrawal and need for pharmacological
treatment [82, 83] and is related to genetic determination of
certain nicotinic receptors [84]. In table 2, smokers are roughly
characterised according to severity of dependence.

In ICD-10 [19], seven criteria (strong desire to smoke,
difficulties in controlling the amount, continued use despite
harmful consequences, influencing priorities of other activities,
increased tolerance, physical withdrawal) are used to diagnose
tobacco dependence. Three of the seven criteria need to be
fulfilled for the diagnosis. With this system, tobacco depen-
dence can only be determined qualitatively. Some work has
been done to use it as a quantitative scale [85] but no
standardised data exist for such use.

Earlier smoking cessation experience
It can be valuable to ask about experiences from earlier quit
attempts; for instance, about the longest period without
smoking, the difficulties and withdrawal symptoms, any
methods used that helped, what trigged relapse and whether
anything positive was experienced during abstinence. This can
give an idea of what the difficulties will be and provides an
opportunity to address them better.

Carbon monoxide
Cigarette smoking leads to absorption of many toxins. CO is
one of very few that can be easily monitored. The assessment
of CO can be seen as an indicator of total smoke intake. The CO
concentration can be obtained easily by asking the smoker to

TABLE 2 The Fagerström Test for Nicotine Dependence (FTND)

Question Response Points

1 How soon after you wake up do you smoke your first cigarette? Within 5 min 3

6–30 min 2

31–60 min 1

After 60 min 0

2 Do you find it difficult to refrain from smoking in places where

it is forbidden?

Yes 1

No 0

3 Which cigarette would you hate most to give up? The first one in the morning 1

Any other 0

4 How many cigarettes per day do you smoke? f 10 0

11–20 1

21–30 2

o 31 3

5 Do you smoke more frequently during the first hours after

waking than during the rest of the day?

Yes 1

No 0

6 Do you smoke if you are so ill that you are in bed most of the

day?

Yes 1

No 0

Total score (0–10)
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exhale into a CO analyser. The measurement unit is CO in
ppm, which can be converted easily to carboxyhaemoglobin
(COHb). In the absence of a CO monitor, COHb can be
obtained from analysis of a blood sample. Demonstrating the
‘‘CO effect’’ in smokers is of great motivational value. The
recommended procedure is that the therapist first exhales into
the device, showing the normal CO concentration of 1–3 ppm.
Then the smoker blows into the machine where she/he
immediately and invariably sees much higher readings of
,10–20 ppm (2–5% COHb). Under normal environmental
conditions, a nonsmoker’s CO value should not exceed
4 ppm [86].

The half-life of CO is ,4 h, but this is somewhat exercise-
dependent. Readings in the morning are therefore lower than
in the afternoon [86]. Within 1–2 days after the last cigarette,
the CO level will be normal. This rapid normalisation is very
rewarding for the subject to see. After normalisation of the CO
level, assessment can be used to monitor progress during
follow-up. An abnormal CO value can be used to inform the
smoker of the mechanisms by which smoking, and particularly
CO, contributes to cardiovascular disease.

If the target is reduced smoking, rather than cessation, CO
monitoring is essential. The number of cigarettes smoked can
be reduced but often the smoker compensates for the potential
reduction in nicotine intake by inhaling more effectively from
each of the remaining cigarettes, decreasing the possible
benefit of smoking fewer cigarettes. CO readings, preferably
taken in the afternoon, are also an indicator of dependence. As
there is relatively little variation in the emission of CO from
different cigarettes (contrary to what might be printed on the
packs) the differences obtained can largely be ascribed to
nicotine-seeking and dependence. COPD patients have been
found to have higher CO readings in expired air. Whether this
is the result of differences in the half-life of CO, inflammatory
production of CO, other intrinsic factors or simply heavier
smoking is not clear, but heavier smoking and different
inhalation patterns appear the most likely explanations for
the higher CO levels in COPD patients [87].

Spirometry and smoking cessation
Lung function tests are strongly advised during baseline
assessment of smokers from the general population. The aims
are to detect lung diseases in susceptible smokers [88–91] and
to increase smoking cessation rates, as a consequence of a
reinforced motivation to quit caused by the objective demon-
stration of lung function impairment [92].

Pulmonary patients probably minimise their own perceived
risk of disease, and lung function tests may offer health
professionals a tool to show objectively the effects of smoking,
tailored to the individual patient.

The evidence that assessment of biomedical risk could have an
effect on future smoking has been reviewed [93]. As only eight
trials could be used, owing to insufficient data no firm
conclusions could be drawn. However, using assessment of
CO, lung function testing, genetic risk of lung cancer or
ultrasonography of carotid and femoral arteries, either
separately or in combination, had no effect on abstinence
rates. Nonetheless, spirometry is advised during baseline

assessment of smokers from the general population, in order
to detect lung diseases in susceptible smokers.

Comorbidity
Smoking can be seen as a way of coping with life’s daily
stresses and hassles. It has been observed that in heavy
smokers there is an aggregation of clinical and subclinical
problems such as schizophrenia, attention deficit hyperactive
disorder, other drug dependence and abuse. However, the
most researched and relevant psychiatric disorder in associa-
tion with smoking is depression [94]. A history of depression
and smoking often go together and may share genetic
mechanisms [95] and if a smoker presents with a history of
depression it is more difficult to give up smoking [96].
Depression and anxiety are very common among respiratory
patients, particularly those with COPD [97]. In order to better
understand and to treat depressed patients it is recommended
that the physician asks the following two questions to assess
depression. 1) During the past month, have you been bothered
by feeling down, depressed or hopeless? 2) During the past
month, have you often been bothered by having little interest
or pleasure in doing things? Answering ‘‘yes’’ to either of the
two questions is a strong sign of depression [98].

A single question to assess depression (‘‘Did you feel down
during most days of the past 2 weeks?’’) has also been used
and found to be reasonably valid [99]. About 25% of relapses to
smoking are caused by depression [84]. Those patients who
have a previous history of depression or had depression in
other attempts to give up smoking are more likely to suffer
from depression in a new attempt. It is more common to suffer
from negative mood than from real depression. These
conditions usually appear between the fourth and seventh
weeks of abstinence, but counselling and encouragement are
usually enough to resolve them. The use of adequate
medication and referral of the patient to a specialist can
sometimes be necessary [79, 84].

CHARACTERISTICS OF RESPIRATORY PATIENTS WHO
SMOKE
People smoke for many different reasons. Some may smoke to
conform to a predominating behaviour and others are alone in
their social environment with the smoking behaviour. Some
may smoke for the same reason that most people drink alcohol,
to experience a positive effect, while others may be trapped in
their smoking so they experience withdrawal symptoms if they
try to stop. In this section some of the characteristics of
respiratory patients, particularly those with COPD, that can
influence their smoking behaviour, will be discussed.

Why respiratory patients are a difficult target
The commonest and strongest motivation factor for giving up
smoking is concern for health. As smokers grow older,
motivation to give up increases or at least manifests itself in
more quit attempts [100]. Smokers with respiratory complaints
seem more motivated to stop smoking than those with no such
complaints [8], particularly if they believe that smoking is a
cause of their respiratory symptoms [101]. Some smokers
succeed in quitting and thus drop out of the smoking
population, but the majority fail. As symptoms worsen, they
may try to quit again. Those who fail are likely to be those who
have most difficulty giving up, for various reasons discussed
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later. At some stage in the development of respiratory
symptoms, advice from a general practitioner (GP) is likely
to have been given, perhaps repeatedly, and so the selection
process goes on, with more and more recalcitrant smokers
remaining in the population. It is also possible that respiratory
patients at some stage develop ‘‘tolerance’’ to the quit advice,
particularly if the same procedures or treatments are suggested
repeatedly. It follows from this selection hypothesis that the
more severe the lung disease, the more difficult it is to give up
smoking. For example, in advanced stages of COPD quality of
life is low and the smoking patient considers cigarettes one of
the few things left that improve quality of life.

Self-medication for comorbidity
Another factor that can contribute to the difficulties faced by
respiratory patients who smoke is the relatively high pre-
valence of depression or low mood [102, 103]. Depression is
independently associated with smoking and failure to give up
[104, 105]. Depressed mood is also one of very few withdrawal
symptoms that predicts relapse to smoking [106, 107]. There is
some evidence that anxiety level, which is often a part of
depression, is higher among COPD smokers [108]. It has also
been suggested that these patients suffer from alexithymia, or
lack of emotional expression [109]. They have been charac-
terised, strikingly, as ‘‘living in emotional straitjackets’’ and it
has been proposed that the more severely ill COPD patients
can no longer become angry, depressed or even unhappy
because any significant emotional change can lead to distress-
ing symptoms and sometimes to physiological decompensa-
tion [110]. In this situation, smoking may be helpful as a kind
of self-medication that controls anxiety and emotions: relaps-
ing after a quit attempt may be a way to escape from
depressive mood and anxiety. In an interesting study,
WAGENA et al. [97] investigated the association between
depression and COPD/asthma. An employment register was
used to conduct a prospective, population-based cohort study,
in which COPD/asthma and depressed mood were both self-
rated by questionnaire. It was found that 10% of the
nonsmoking COPD/asthma workers were depressed, while
29% of the smokers rated themselves as depressed. In the
COPD/asthma group, depressed mood was twice as common
as in the control group of smokers with other chronic disorders
(heart and rheumatoid disease) and four times as common as
in healthy smokers [97].

Dependence
Degree of dependence measured by the FTND [81] has fairly
consistently been found to predict outcome in quit attempts,
particularly when no pharmacological treatment is used [82].
With appropriate pharmacological treatment, the extra burden
of high dependence can be alleviated to a certain extent.

The evidence that smokers who are respiratory, and particu-
larly COPD, patients have higher dependence on tobacco is
relatively strong and consistent. Smokers with COPD have a
higher FTND score than average smokers [111, 112]. The same
has been found of lung cancer patients [113, 114]. In Spain, a
representative population study showed that smokers with
COPD were more dependent on nicotine than healthier
smokers (FTND scores 4.7 versus 3.1, respectively; p,0.001).
The same study found that only 10% of healthy smokers had

high dependence whereas 28% of smokers with COPD were
highly dependent. Also, almost 60% of healthy smokers had
low dependence, against only one-third of smokers with
COPD [87]. Each additional point on the FTND score has been
significantly associated with an increase of 11% in the
probability of developing COPD [115]. It is quite plausible
that those with higher dependence, as reflected by higher
cigarette consumption and/or by higher cotinine and CO
concentrations, are more likely to end up with increased
morbidity from smoking. In the Spanish study [87], smokers
with COPD had higher concentrations of CO in exhaled air
than healthy smokers (19.7 versus 15.4 ppm, respectively;
p,0.0001). This higher dependence contributes to an increased
risk of contracting a respiratory disease and also makes it more
difficult to give up, further reinforcing the selective attrition of
smokers to leave a ‘‘hard core’’ of highly dependent smokers.

Smoke inhalation pattern
Smokers with COPD tend to inhale more deeply and rapidly
compared to healthy smokers [111, 116]. Whereas smokers in
general tend to inhale smoke in two steps, firstly taking the
smoke into the mouth and upper airways and then inhaling it
into the lungs, smokers with COPD seem to inhale the smoke
more directly into the lungs. This practice may expose the
lungs to smoke with a higher temperature. It is also possible
that an increase in particle deposition can result from the
physiological defects that are characteristic of COPD [117].
Remodelling of the small airways that results in airway
obstruction and an increase in resistance is the primary
component of airflow limitation. This means that emptying is
incomplete during tidal breathing and the lung volume fails to
decline to its natural equilibrium point. As a result, air
trapping occurs. It could be hypothesised that with increasing
severity of airflow obstruction, the deposition of particles from
smoke further increases and accelerates the decline in
expiratory airflow limitation.

Weight control
Managing body weight is an important issue for respiratory
patients [118, 119]. Low body mass index (BMI) is a problem
for many end-stage COPD patients and is associated with a
poorer prognosis. For this group of patients, the weight gain of
4–5 kg typically observed during the first year after quitting
smoking might be an advantage. Theoretically, this might also
be beneficial in lung cancer patients with decreased appetite.
Although many females report fear of gaining weight after
quitting, prevention of post-cessation weight gain does not
increase success rates. For COPD patients with high BMI, the
advantage of quitting smoking with regard to preservation of
lung function is much more important than adverse effects
from weight gain. As approximately one-third of post-
cessation weight gain is due to decrease in basal metabolic
rate and two-thirds to an increase in caloric intake [120],
dietary restrictions can be applied 2–3 months after the quit
date, thereby avoiding extra hardship during the early quitting
process. Advice to increase exercise is also important in
helping to prevent post-cessation weight gain.

PSYCHOLOGICAL AND BEHAVIOURAL INTERVENTIONS
This section focuses on psychological and behavioural inter-
ventions and their efficacy for smoking cessation. It concludes
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by discussing the application of these interventions for
smokers with COPD.

Three interventions can be included as psychological and
behavioural strategies to aid smoking cessation: self-help
interventions, brief advice and counselling.

Abstinence rates or success are reported as: 1) continuous
(sustained) quit rates, i.e. no smoking (not even a single
cigarette) usually from the quit date (with a grace period of 1
or 2 weeks) up to the end-point after 6 months or 1 yr; and 2)
point prevalence quit rates, i.e. subjects not having smoked
during the last 24 h or 1 week as defined. Point prevalence
rates are usually a little higher than sustained abstinence, but
sustained abstinence rates reflect the long-term quit rate more
accurately.

Self-help programmes
Self-help is defined as structured programming for smokers
trying to quit, without intensive contact with the therapist. A
review of the literature on the effectiveness of self-help
materials for smoking cessation reveals increasing evidence
that materials tailored for an individual smoker have an effect
[121–124]. According to these data, tailored self-help materials
can be recommended for smoking cessation (evidence level A).

Brief advice
Brief advice given by physicians or nurses can be defined as
routinely providing smokers with some information to help
them quit smoking and increase their motivation to make quit
attempts. Reviews of the effectiveness of brief advice given by
physicians or nurses [125, 126] suggest that brief advice from a
doctor has a significant, although small, effect. Studies have
shown a small but significant increase in the odds of quitting
(OR 1.69, 95% CI 1.45–1.98) [125]. This equates to an absolute
difference in the cessation rate of ,2.5% in smokers who
received medical advice compared with those who did not.
Thus, after brief advice is given to 50 patients, there will be one
extra quitter after 6–12 months. A comparison of smoking
cessation studies performed by the British Thoracic Society
(BTS) has shown that brief advice does work in smokers with
COPD [127].

Increasing the number of brief advice sessions does not
significantly increase efficacy [128]. Advice to quit given by
nurses improves cessation by 1% compared with control
groups [126]. According to these data, it can be recommended
that physicians give brief advice on smoking cessation to
smokers, including respiratory patients who smoke. Nurses
should do the same (evidence level A). However, when
dealing with most pulmonary patients, brief advice cannot
stand alone and much more intensive intervention is required.
It is mostly the lighter smokers that respond to brief advice.

Counselling
There are three types of counselling (individual, group and
telephone), which vary in terms of the manner of providing
counselling and the time taken.

Individual counselling
Individual counselling is defined as a face-to-face encounter
between a patient and a trained smoking cessation counsellor.

According to the most recent review, there is enough evidence
to support individual counselling for smoking cessation: 25
patients need to receive individual counselling to gain one
extra quitter [128]. There is a strong dose–response relationship
between the session length of person-to-person contact and
successful treatment outcomes. Intensive interventions are
more effective than less intensive interventions (evidence level
A). The evidence also suggests a dose–response relationship
between number of sessions and treatment efficacy, i.e.
treatments lasting more than eight sessions are significantly
more effective than interventions lasting up to three sessions
(evidence level A).

In conclusion, individual counselling is effective in helping
patients stop smoking (evidence level A).

Group counselling
Group therapy offers individuals the opportunity to learn
behavioural techniques for smoking cessation and to provide
each other with mutual support. This kind of support allows
more people to be treated by one therapist and could be more
cost-effective than individual counselling.

Group therapy is better for helping people stop smoking than
no intervention (OR 2.17; 95% CI 1.37–3.45) and than self-help
therapy (2.04, 1.60–2.60). There is insufficient evidence to
evaluate whether group therapy is more effective, or cost-
effective, than intensive individual counselling [129].
However, several placebo-controlled trials with group therapy
and NRT show relatively high 1-yr sustained quit rates (,30%)
with NRT combined with group therapy [129]. There is no
evidence about the efficacy of group therapy in respiratory
patients.

The following conclusion can be drawn: group counselling is
effective for smoking cessation (evidence level A). It is unclear
whether group counselling is more or less effective than
individual counselling (evidence level A).

Telephone counselling
Telephone counselling may have the potential to supplement
face-to-face interventions or to substitute for face-to-face
contact as an adjunct to self-help interventions. It can also be
timed to maximise the level of support around a planned quit
date and scheduled in response to the needs of the recipient.
Telephone counselling can be proactive or reactive [130]. In the
proactive approach, the counsellor initiates the calls to provide
the smoker with support to make an attempt at quitting (OR
1.41, 95% CI 1.27–1.57). Reactive counselling is provided via
helplines or hotlines that take calls from smokers (1.33, 1.21–
1.47) [130].

Analyses of the latest systematic review and other trials
revealed that proactive telephone counselling increased effec-
tiveness when compared with standard self-help materials.
However, telephone counselling as an adjunct to pharma-
cotherapy, or as an adjunct to face-to-face intervention without
pharmacotherapy, does not improve on the effect of those
interventions in healthy smokers [131–133].

The findings suggest that proactive telephone counselling is
effective compared with other minimal interventions (evidence
level A).
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Behavioural therapy
A comprehensive treatment should also address the beha-
vioural/psychological part of tobacco dependence. Some form
of behavioural therapy, sometimes also referred to as counsel-
ling, is therefore important in an optimal treatment approach.

Aversive smoking
Aversion therapy pairs the pleasurable stimulus of smoking a
cigarette with some unpleasant stimulus. The most frequently
examined procedure has been rapid smoking, which usually
results in nausea. Although the latest systematic Cochrane
review has found that rapid smoking might be effective, the
single study that fulfilled current criteria for methodological
adequacy yielded a nonsignificant trend [134]. The results
suggest that there is insufficient evidence to support the use of
aversive smoking to quit.

Exercise therapy
The arguments for using exercise in smoking cessation are
supported by the evidence that shows that exercise has a
moderating effect on many of the variables negatively affected
by nicotine withdrawal. There is also evidence that exercise
can have a positive effect on factors that may protect against
smoking relapse [135–138]. However, the most recent systema-
tic review suggests that there is insufficient evidence to
support exercise for smoking cessation. [139].

Procedures for psychological and behavioural
interventions in smoking cessation
A crucial part of the programme to help smokers quit is to
arrange scheduled visits after quit day. There are different
types of arrangements. Doctors must recognise that increasing
the number of visits up to eight can boost the success rate. The
following visit schedule can be recommended: weeks 1, 2, 4, 8
and 12, and 6 and 12 months after quit day. Some considera-
tions should be taken into account in order to provide the
smoker with the best help during the follow-up period.

At times, ex-smokers feel that they need to smoke again even
more than during the first days after quitting. This feeling is
very distracting for the smoker and can lead to relapse.
Smokers should be advised that such feelings are common and
should be encouraged to rethink their motivation to quit. The
practice of rewarding activities during this phase can be very
useful to alleviate this feeling [9].

Sometimes, abstinent smokers can suffer from withdrawal
symptoms for long periods. Therapists should understand that
it is crucial to explain the evolution of the different symptoms
to patients. Smokers must understand the symptoms, duration,
intensity and the evolution, as this knowledge helps them to
maintain abstinence. Also, physicians should consider extend-
ing the use of pharmacotherapy beyond the recommended
treatment period or use a combination of different types of
pharmacological treatment. Alternatively, higher doses of NRT
should be considered to alleviate the withdrawal syndrome.
There is no evidence that these procedures increase health
risks [140, 141].

In special situations (social occasions, eating and drinking,
meeting friends, etc.), smokers can feel confident enough to try
smoking just one cigarette. Often this ‘‘innocent cigarette’’ can

immediately lead to taking up smoking again. Doctors must
explain clearly to the patient that to begin smoking, even one
puff, will increase urges to smoke, make quitting more difficult
and put the patient at a high risk of relapse [9]. Smokers should
know that an isolated lapse usually leads to failure.

Smokers who continue smoking daily 2–3 weeks after receiv-
ing adequate treatment for their addiction should be consid-
ered unsuccessful. The treatment approach for these patients
could be as follows. 1) The doctor should congratulate the
smoker for having made a serious quit attempt. He should
explain to the smoker that, despite having failed, she/he has
learnt skills that can be used in other attempts. The more
attempts made, the higher the possibility of success. Doctors
must encourage failed smokers to make another appointment
in 2–3 months in order to make another serious attempt. 2) In
some cases, the possibility of starting a harm-reduction
approach can be considered.

Psychological and behavioural interventions in patients
with respiratory diseases who smoke
Three studies have evaluated the efficacy of behavioural
interventions for smoking cessation in patients with COPD
[142–144]. The first, a small pilot study, evaluated whether use
of the words ‘‘smoker’s lung’’ instead of traditional terminol-
ogy when talking with smokers with COPD had any influence
on their smoking behaviour [142]. Although use of the term
smoker’s lung increased abstinence, the effect was not
significant. In fact, the current authors dislike the term
smoker’s lung, as it is often used to blame the COPD smoker
and put guilt on the patient.

Another study compared the efficacy of different behavioural
reinforcement schedules [142]. There was no difference
between prolonged abstinence rates when contingent reinfor-
cement with lottery tickets for reduced breath CO was
compared with contingent reinforcement with lottery tickets
for self-report of reduced smoking. Also, no significant
difference was found for prolonged abstinence when con-
tingent reinforcement with lottery tickets for reduced breath
CO was compared with reimbursing patients when they came
for their scheduled visits. The third study showed that
individual counselling responsive to the patients’ needs and
questions, combined with the use of a self-help smoking
cessation manual, was not significantly more effective than
physician advice to quit smoking [143].

Three older large chest clinic studies that tested the effect of
different interventions on smoking cessation in outpatients
with respiratory diseases, without reporting data on lung
function, were published by the BTS in 1983 and 1990 [127,
145]. The first trial comprised 1,618 outpatients who attended a
chest clinic. Four methods were evaluated: physician advice
alone, advice plus a booklet, advice plus booklet plus placebo
gum, and all three plus nicotine 2 mg chewing gum with four
follow-up visits. The overall 1-yr success rate was 9.7% (95% CI
8.3–11.3%), with no significant difference between the four
treatment groups [127]. However, FAGERSTRÖM [79] has
suggested that there might have been several methodological
flaws in this study. The second and third BTS smoking
cessation studies were multi-centre trials of 2,854 outpatients
(87% suffering from respiratory diseases) who attended
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hospital or chest clinics [145]. Study A compared the effect of
the physician’s advice to stop smoking with the same advice
plus a signed agreement to stop smoking by a target quit day,
plus two visits by a health visitor and several encouraging
letters from the physician to the patient. These two interven-
tions were found to be of equal effect. Study B compared four
groups: physician advice versus advice plus a signed agree-
ment versus advice plus letters versus advice plus letters plus a
signed agreement. Signed agreement did not affect outcome,
while letters increased outcome from 5.1 to 8.7%. A secondary
stratification and pooled analysis of the two studies found that
5% would stop with advice alone and that postal encourage-
ment would increase the success rate by more than half as
much again. Also, outpatient visits seemed to increase the
success rate (table 3).

Implementation of routine smoking cessation in a lung clinic
was reported in a Danish study [146] that enrolled 197 light
smokers (,10 cigarettes?day-1) and 310 smokers (.10 cigar-
ettes?day-1) who were not interested in participating in a
formal smoking cessation programme. The lung clinic nurses
applied minimal intervention consisting of nurse advice to quit
(5-min duration), CO assessment, a booklet and an encoura-
ging letter after 4–6 weeks. The control group was asked a few
questions about smoking and had a CO assessment but no
feedback. One-year point prevalence abstinence was 8.7%
versus 3.6% (p50.025), while the sustained success rate was
3.1% versus 1.2% (not significant) [146]. In conclusion,
physician and nurse advice, supported by encouraging letters,
have been found to be more effective than advice alone in

outpatients with respiratory disease, with a 1-yr abstinence
rate of ,10%.

PHARMACOLOGICAL TREATMENT FOR SMOKING
CESSATION

First-line treatment
Pharmacotherapy is an important cornerstone in the treatment
of tobacco dependence. NRT and/or sustained-release bupro-
pion, in conjunction with behavioural intervention, are
recommended as first-line pharmacotherapy in current guide-
lines for smoking cessation [10, 147–150]. Except in the
presence of contraindications, these drugs should be used in
almost all patients attempting to quit smoking. Smokers of
o10 cigarettes?day-1 who are ready to stop should be
encouraged to use NRT or bupropion to aid cessation.
Health professionals who deliver smoking cessation interven-
tions should give smokers accurate information and advice on
these products.

Nicotine replacement therapy
Nicotine dependence is a significant element of tobacco
addiction, so a standard approach to pharmacologically based
smoking cessation has been the use of NRT. This treatment
aims to replace the nicotine obtained from cigarettes, thus
reducing withdrawal symptoms when stopping smoking.
Various forms of NRT (chewing gum, transdermal patches,
oral inhalers, nasal spray, sublingual tablets and lozenges) are
effective and well tolerated (table 4) [140, 151–154].

A Cochrane meta-analysis found that NRT helps smokers to
quit [140] (table 5). A total of 105 placebo-controlled, rando-
mised trials of NRT found an odds ratio of 1.8 (95% CI 1.7–1.9)
in favour of NRT versus placebo. In absolute figures, this means
an incremental increase in quit rate after 6–12 months of 7% by
using NRT for 3 months, and adding behavioural support to
NRT increased the quit rate by a further 7–8%. In the Cochrane
meta-analysis, the 1-yr quit rate was 17% for NRT and 10% for
the control group.

Early relapse is common in studies of NRT and is a predictor
that the cessation attempt will fail. The recommended dosages
of NRT vary depending on the degree of dependence. Use
should normally be restricted to the licensed duration, but may
continue for up to and beyond 3 months in instances of

TABLE 3 One-year outcome of physician advice, letters
and visits

Outpatient visits Physician advice Intervention (letters)

None 5 9

One or more 9 13

Data are presented as % quit rates following secondary stratification of two

studies (n52,854) to estimate the effects of intervention and outpatient visits.

Data are taken from [144].

TABLE 4 Available nicotine replacement therapy formulations

Formulation Marketed product

Nicotine transdermal patches 5 mg, 10 mg, 15 mg/16 h (Nicorette1, Pfizer)

7 mg, 14 mg, 21 mg/24 h (Nicotnell1 TTS 10, TTS 20, TTS 30, Novartis)

7 mg, 14 mg. 21 mg/24 h (NiQuitin1 CQ, GSK)

Nicotine chewing gum 2 mg, 4 mg (Nicorette1, Pfizer; Nicotinell1, Novartis)

Nicotine oral tablets 2 mg sublingual tablet (Nicorette1 Microtab1, Pfizer)

1 mg lozenge (Nicotinell1, Novartis)

2 mg and 4 mg lozenge (NiQuitin1 CQ, GSK)

Nicotine ‘‘oral’’ inhaler 10 mg inhalation cartridge, plus mouthpiece (Nicorette1 Inhalator, Pfizer)

Nicotine nasal spray 0.5 mg per spray into each nostril (Nicorette1 Nasal Spray, Pfizer)

TTS: transdermal therapeutic system; GSK: GlaxoSmithKline
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continuing nicotine dependency. NRT should be discontinued
if the user restarts smoking [151, 152, 154].

There is little direct evidence that one NRT product is more
effective than another, so the decision about which product to
use should be guided by individual preferences. Higher
success rates have been reported in highly dependent smokers
using nicotine 4 mg gum instead of 2 mg gum. In some heavily
dependent smokers, it may be beneficial to combine two NRT
products. Combination NRT has been reported to improve
outcome but long-term results are conflicting. No differences
have been found between 16-h and 24-h nicotine patches and
prolongation of treatment for .3 months did not increase quit
rate, while higher doses of nicotine patches have resulted in
modest increases in success rates. Tapering of patch dosage is
not more effective than abruptly ceasing use.

Relative contraindications given for NRT are cardiovascular
disease, hyperthyroidism, diabetes mellitus, severe renal or
hepatic impairment and peptic ulcer. However, NRT has been
shown to be safe in patients with coronary heart disease and it
should be used in those patients for whom quitting smoking is
one of the most important factors influencing prognosis. A
risk–benefit assessment should be made as to using NRT in
breastfeeding or pregnant females, taking into account the fact
that continuing smoking will deliver more nicotine than NRT.
Nicotine replacement is generally well tolerated. The most
common adverse effects are localised irritation from nicotine,
such as local skin irritation with the patch, or mucous
menbrane irritation in the mouth and throat with oral prepara-
tions, which generally lessen or disappear due to development
of local tolerance after a few days. In Europe, NRT is available on
prescription, over the counter and on general sale.

Efficacy of NRT in smokers with respiratory diseases

Although smoking cessation is seen as the most important
therapeutic measure in patients with COPD, few studies have
examined the efficacy of different smoking cessation treatments
in these patients. Studies in patients with COPD and in other
respiratory disorders are summarised in table 6 [155–163].

One open randomised study investigated four different NRT
regimens used in a daily routine in COPD patients in a lung
clinic [146]. The 446 subjects had been referred to the clinic by
their GP for routine chest radiography, lung function testing
and evaluation of COPD diagnosis. Smokers (.10 cigarettes.

day-1) were allocated to a nurse-conducted smoking cessation
programme, with follow-up visits after 2 and 6 weeks and 3, 6, 9
and 12 months. The 12-month sustained success rates were 1.8%
for the nicotine 5-mg patch group (who acted as ‘‘placebo’’
control), 8.7% for the nicotine 15-mg patch group, 5.1% for the
nicotine inhaler group and 3.5% for the combined nicotine
inhaler plus nicotine 15-mg patch group [146]; the average
success rate for the three active treatments was 5.6% (p,0.01).

In another double-blind, randomised, placebo-controlled trial,
seven pulmonary outpatient clinics enrolled 370 COPD
patients who smoked a mean of 19.6 cigarettes?day-1 (mean
of 42.7 pack-yrs) and with a mean FEV1 of 56% predicted [161].
Subjects were treated with nicotine 2-mg sublingual tablet or
placebo for 12 weeks, combined with either low support (four
visits plus six telephone calls) or high support (seven visits
plus five telephone calls), provided by nurses. Smoking
cessation rates were statistically significantly superior with
sublingual nicotine versus placebo for 6-month (23 versus 10%)
and 12-month (17 versus 10%) point prevalence abstinence.
There was no significant difference in effect between low versus
high behavioural support. The St George Respiratory
Questionnaire (SGRQ) score improved significantly in abstain-
ers versus non-abstainers; changes in mean scores after 1 yr
were -10.9 versus -2.9 for total score, and -28.6 versus 2.3 for
symptom score, respectively. This trial demonstrated the long-
term efficacy of NRT for cessation for the general population of
COPD smokers, regardless of daily cigarette consumption,
as patients smoking ,10 cigarettes?day-1 were included.
Cessation success rates were in the same range as in healthy
smokers, and abstinence improved SGRQ scores [161].

The Lung Health Study [152] was a multi-centre, random-
ised, controlled trial designed to investigate a programme
incorporating a smoking cessation intervention and regular

TABLE 5 Cochrane meta-analysis of effect of nicotine replacement therapy (NRT) formulations

Smoking cessation therapy NRT versus placebo Abstinence rate

NRT Control

All NRT formulations 1.77 (1.7–1.9) 17 10

Nicotine gum 1.66 (1.5–1.8) 17

Nicotine patch 1.81 (1.6–2.0) 14

Nicotine inhaler 2.14 (1.4–3.2) 17

Nicotine nasal spray 2.35 (1.6–3.4) 24

Nicotine sublingual tablet/lozenge 2.05 (1.9–3.3) 17

4 mg gum versus 2 mg gum 2.20 (1.5–3.3)

Fixed gum versus ad libitum gum 1.29 (0.90–1.9)

Combination of two NRT versus single NRT 1.42 (1.1–1.8)

Bupropion SR# 2.06 (1.8–2.4)

Data are presented as odds ratio (95% confidence interval) or %. Total number of subjects in analysis n539,503. SR: sustained release. Data are taken from [140] except
#, taken from [141].
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use of an inhaled bronchodilator in 5,887 smokers with mild-
to-moderate COPD, with a mean¡SD FEV1 of 2.7¡0.6 L (75%
pred). Subjects had a mean age of 48 yrs and a smoking history
of 40 pack-yrs. An initial intensive 12-session smoking cessa-
tion programme was provided, with nicotine chewing gum
plus adjunctive behavioural modification, followed by a
relapse prevention programme every 4 months for 5 yrs. At
entry, strong physician advice to quit was given and a target-
quit day was set. Nicotine gum was used aggressively. The
sustained quit rate was high in the intervention group and
declined as usual over the study period i.e. from 35% after 1 yr
to 22% after 5 yrs, compared with 10% and 5%, respectively, in
the usual care group. The cross-sectional quit rate increased
slightly during the 5 yrs to 39% in the intervention group and
22% in the usual care group (fig. 1). The other important
finding was that smoking cessation significantly reduced the
age-related decline in FEV1 and mortality. However, as
nicotine gum was not administered in a randomised way, it
was not possible to test its efficacy in this study.

Overall, this long-term approach showed that aggressive,
intensive and repeated smoking cessation programmes can
produce high long-term quit rates in smokers with mild airway
obstruction.

Sustained-release bupropion
Bupropion hydrochloride is an antidepressive drug (an
aminoketone), which has been shown to be an effective aid
to cessation in smokers who smoke .10 cigarettes?day-1

and who are motivated to stop. Bupropion inhibits neuronal
re-uptake of noradrenaline and dopamine, with minimal effect
on the re-uptake of serotonin and no inhibitory effect on
monoamine oxidase. It has been shown to reduce the activity
of these dopamine-releasing neurones and thereby may
deactivate the reward circuit and reduce craving. Besides
inhibiting noradrenaline and dopamine re-uptake, recent

in vitro data indicate that bupropion may be a noncompetitive,
functional inhibitor of nicotinic acetylcholine receptors.

Sustained-release (SR) bupropion is considered a useful option
for smokers attempting to stop smoking for the first time,
especially those who cannot tolerate NRT, who prefer non-
nicotine treatment or who have failed to quit with NRT [2–6,
16–19]. For smoking cessation the recommended dose of
bupropion SR is 150 mg?day-1 for the first week, thereafter
increasing to 300 mg?day-1 (150 mg b.i.d.). Smokers using
bupropion SR are advised to continue to smoke until the
target quit day, which is set usually after 1 week of treatment.
A reduced maintenance dose (150 mg?day-1) is recommended
in elderly smokers, or those with liver or renal impairment or

TABLE 6 One-year success rates from smoking cessation studies in patients with respiratory diseases who smoke.

First author/society [Ref.] Patients n Sustained success % p-value

Intervention Control/usual care

Hospitalised patients

CAMPBELL [156] 111 20 (+NRT/placebo) 20 NS

CAMPBELL [157] 234 21 (+NRT/placebo) 14 NS

MILLER [158] 1402# 14 (+NRT) 13 NS

1482# 19 (+NRT) 13 ,0.01

LEWIS [159] 185" 6.5 (+Placebo) 4.9 NS

9.7 (+NRT) 4.9 NS

Ambulatory patients

British Thoracic Society [127] 1550 9.8 (+NRT/placebo) 8.9 NS

MURRAY [61] 5887 28 (+NRT) 7 ,0.001

TØNNESEN [160] 446 5.6 (+NRT/placebo+) 1.8 ,0.01

TASHKIN [8] 404" 23 (bupropion/placebo) 16 ,0.01

HAND [6] 245 15 (+NRT) 14 NS

TØNNESEN [161] 370 17 (+NRT/placebo) 10 ,0.001

NRT: nicotine replacement therapy; NS: not significant. #: low and high intervention in same study; ": 6-month success rate; +: 5 mg nicotine patch used as ‘‘placebo’’.

Data reproduced and modified from [155], with permission from the publisher.

FIGURE 1. Point prevalence smoking cessation in the Lung Health Study

(n55,587) h: intervention group; &: usual care group. Reproduced from [152],

with permission from the publisher.
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,45 kg in bodyweight. The recommended duration of treat-
ment for smoking cessation is 7–12 weeks. Treatment should
be accompanied by a motivational support programme, high-
lighting additional information on quitting and relapse
prevention.

Bupropion SR is a prescription-only medicine. The most
common side-effects are sleep disturbances and dry mouth.
A serious but rare side-effect (,1:1,000) is seizures [141]. The
drug is contraindicated in patients with current or past
epilepsy, and should be used with extreme caution in smokers
with conditions predisposing to a low threshold for seizure,
such as history of head trauma or alcohol abuse. Bupropion
interacts with a number of commonly used drugs, including
some antidepressants, type 1c antiarrhythmics and antipsy-
chotics; caution is needed regarding the dose in patients with
diabetes treated with hypoglycaemic agents or insulin, and in
patients taking drugs that lower the seizure threshold (e.g.
antipsychotics, antidepressants, theophylline and systemic
corticosteroids). Bupropion is also contraindicated in patients
with a history of anorexia nervosa and bulimia, severe hepatic
necrosis, or bipolar disorder. Bupropion should not be used
with a monoamine oxidase inhibitor, and o14 days should
elapse between stopping such treatment and starting bupro-
pion [9, 140, 164–167].

Efficacy of bupropion SR in patients with COPD who smoke
The clinical efficacy of bupropion SR in the general smoking
population has been established in several well-controlled
trials. [8, 162, 163, 168–170]. A meta-analysis of 19 studies
reported an OR of 2.06 (95% CI 1.8–2.4) in favour of bupropion
SR versus placebo [163]. Beyond randomised clinical trials, the
effectiveness of bupropion SR has been shown in clinical
practice and managed-care settings. A treatment period of 7–
12 weeks with bupropion SR seems an adequate treatment
duration for smoking cessation, although longer treatment
prolongs time to relapse. Recycling (i.e. repeated treatment
with bupropion in smokers treated previously with bupro-
pion) should be tried as this has been shown to increase
successful outcome [171]. Treatment with bupropion SR
should be accompanied by a motivational support programme
highlighting additional information on quitting and relapse
prevention [9–12, 147, 162].

Very few studies have used bupropion SR for smoking
cessation in patients with chronic diseases such as COPD or
cardiovascular diseases. A multi-centre, placebo-controlled
study by TASHKIN et al. [8] examined the effectiveness of
bupropion SR for 12 weeks plus weekly visits for smoking
cessation among 404 patients with mild-to-moderate COPD
who were smoking a mean of 28 cigarettes?day-1. These
subjects were relatively highly dependent, with a mean
FTND score of 7. Continuous smoking abstinence rates from
weeks 4–7 were significantly higher in subjects who received
bupropion SR than those who received placebo (28 versus 16%,
p50.003). Continuous abstinence rates from weeks 4–12 (18
versus 10%) and weeks 4–26 (16 versus 9%) were also higher in
the bupropion SR group (p,0.05). Point prevalence quit rates
at 6 months were higher in those treated with bupropion SR
than in those receiving placebo (23 versus 16%), but the 12-
month continuous abstinence rates were not different statisti-
cally. Approximately one-third of a study population who

were initially unwilling or unable to quit smoking were able to
reduce their smoking by o50% during therapy with bupro-
pion SR; 14% of these went on to achieve abstinence. These
abstinence rates are much lower than those observed in similar
studies with bupropion SR in healthy subjects, suggesting that
COPD patients may be relatively hard core. Considering the
urgent need for COPD patients to quit, a more intensive
programme that results in higher quit rates seems to be
required for this high-risk population.

Bupropion SR was tolerated well in these trials and seems to
have a good safety profile in COPD patients. Importantly, it
had no clinically significant effect on mean blood pressure in
smokers, including those with hypertension, and attenuated
the weight gain associated with smoking cessation, particularly
in females.

Few studies have compared bupropion SR with NRT for
cessation or investigated the effect of combination treatment.
However, the combination of bupropion SR plus NRT seems
safe and is used by many clinicians for hardcore smokers [172,
173], although comprehensive studies are missing. The choice
of combinations could be based on patient preference and
consideration of adverse effects and comorbidity. Market
availability and cost of purchasing the medications may also
influence treatment choice.

Second-line treatment
Nortriptyline, a tricyclic antidepressant, is the only other
antidepressant that has demonstrated evidence of efficacy for
smoking cessation. The dose of nortriptyline for smoking
cessation is 75–150 mg?day-1. A meta-analysis of four trials
found an OR of 2.8 (95% CI 1.7–4.6) for 1-yr quit rates for
nortriptyline versus placebo [141]. However, there are many
contraindications with nortriptyline, including common anti-
cholinergic side-effects and particularly cardiac conduction
disturbances and orthostatic blood-pressure drop.

Several other antidepressants, including selective serotonin re-
uptake inhibitors (i.e. doxepin, fluoxetine, sertraline, moclobe-
mide and venlafaxine) have not been found to be effective in
smoking cessation.

Clonidine, an imidazoline used in the management of
hypertension, has limited efficacy as a smoking cessation
therapy [174, 175]. It has been recommended as a second-line
therapy in US smoking cessation guidelines [10]. However,
adverse effects associated with clonidine, such as drowsiness,
fatigue and dry mouth, may limit its use [174], and the present
authors consider it to be obsolete.

New medications
Varenicline has been approved in the EU, is marketed in the
USA and will go on the market in late 2006 to early 2007 in
most European countries. Rimonabant is on the US and
European markets but is approved as a weight-loss drug
rather than a smoking cessation agent.

Varenicline
Varenicline is a partial agonist of the subtype of neuronal
nicotinic receptors composed of a4 and b2 subunits. Recent
research suggests that a4b2 nicotinic receptors play a pivotal
role in nicotine dependence and craving. Results suggest that
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varenicline initially stimulates the a4b2 receptors that mediate
the effects of the nicotinic agonist on dopamine release in the
nucleus accumbens (the agonist function). If nicotine is added
to varenicline treatment, no increase in dopamine response is
seen (the antagonist function). As varenicline combines both
agonist and antagonist functions, it can reduce nicotine
dependence and can also attenuate the effects of nicotine
withdrawal [176, 177]. Varenicline is well absorbed and
primarily excreted unchanged (92%) in urine. It has a half-
life of 17 h and takes 4.3 h to reach maximum concentration
[176, 177]. Smokers are asked to up-titrate their dose to
varenicline 1 mg twice daily during the first 7 days of
treatment, to stop smoking on day 8, and to continue treatment
for 12 weeks.

Three phase III clinical trials of varenicline have been reported.
Two studies, which had identical protocols, compared vareni-
cline with placebo and with bupropion SR (table 7). The phase
III results are similar to those obtained in phase II clinical trials.

The most common side-effects reported for the varenicline,
bupropion SR and placebo groups were: nausea (28, 10 and 9%,
respectively), headache (14, 11 and 12%, respectively), and
abnormal dreams (12, 6 and 4%, respectively). Although
nausea in particular was reported more commonly for
varenicline, the drop-out rate due to side-effects was not
higher for varenicline (10%) compared with bupropion (14%)
and placebo (8%) [176, 177].

A third study tested duration of treatment with varenicline, 12
versus 24 weeks; a slight, but significant, effect of 24-week
treatment was obtained [177].

Varenicline employs a new and interesting mechanism for the
treatment of tobacco dependence. In a maintenance study,
1,927 smokers were treated open-label with varenicline for
3 months, with a 3-month point prevalence quit rate of 64.1%.
Successful quitters continued with varenicline for another
3 months in a double-blind design with a quit rate from week
13–52 of 43.6 versus 36.9% (p50.02), suggesting that some
smokers may benefit from 6 months’ therapy with varenicline
to maintain abstinence [178].

The phase III results suggest that varenicline may be an
improvement on the current treatments for smoking cessation.
Owing to the small number of studies published with

varenicline and the absence of studies outside smoking
cessation specialist settings, of studies conducted in general
practice settings with minimal support, of studies in COPD
and of post-marketing experience, the present authors consider
varenicline a second-line agent in smoking cessation. It is
expected that with more documentation and experience
varenicline will be a first-line drug in smoking cessation.

Rimonabant
Another approach in smoking cessation pharmacotherapy is to
employ non-nicotinic drugs that may influence the effects of
nicotine on neural pathways within the brain that have been
implicated in nicotine/tobacco dependence. It has been shown
in experimental animals that blockade of the cannabinoid CB1

receptors with rimonabant diminishes feeding behaviour and
decreases the self-administration of nicotine and dopamine
turnover in the nucleus accumbens after nicotine stimulation
[179]. In addition, rimonabant attenuates the reinstatement of
nicotine-seeking behaviour, evoked by noncontingent expo-
sure to a conditioned stimulus after extinction of nicotine self-
administration [179]. As a result, scientists have recently
proposed that the stimulation of CB1 receptors by endocannabi-
noids within the brain plays an integral role in the development
and maintenance of nicotine and tobacco dependence, and
rimonabant exerts its effects in addicted individuals by inhibiting
this role of the endocannabinoid system [179].

Results are available from two large, multi-centre phase III
trials (Studies with Rimonabant and Tobacco Use (Stratus) US
and Europe) [180, 181] with similar protocols. Rimonabant
5 mg and 20 mg daily were tested against placebo and active
treatment was given for 10 weeks. In the US study, quit rates at
10 weeks were 28% for rimonabant 20 mg, 16% for rimonabant
5 mg and 16% for placebo [180]. The difference between the 20-
mg dose and placebo was highly significant (p,0.005). In the
European study the 10-week abstinence rates were 25, 24 and
20%, respectively (not statistically significant). At 10 weeks,
abstinent subjects in the 20-mg and 5-mg and placebo groups
had gained 0.7, 2 and 3 kg of weight, respectively.

The most frequent side-effects reported with rimonabant were
nausea, diarrhoea, vomiting, urinary tract infections, anxiety
and upper respiratory tract infections.

Although rimonabant has shown some short-term efficacy, its
effects do not seem to be significantly better than currently

TABLE 7 Continuous quit rates from week 9–52 in two phase III trials of varenicline for smoking cessation

First author [Ref.] Quit rate % p-value

Placebo Varenicline 2 mg?day-1 Bupropion SR 300 mg?day-1

GONZALEZ [176] 8.4 22.1 16.4 Varenicline versus placebo p,0.001

Varenicline versus placebo p,0.001

Varenicline versus bupropion p,0.07

Bupropion SR versus varenicline p,0.001

JORENBY [177] 10.3 23.0 15.0 Varenicline versus bupropion p,0.001

Bupropion SR versus placebo p,0.001

Varenicline versus placebo p,0.001
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available cessation treatments. However, with its better-
documented efficacy on obesity treatment [181], it might be
speculated that rimonabant could be useful in overweight
smokers for whom weight gain is a major barrier to quitting.

Key points: pharmacotherapy and smoking cessation
1. NRT and bupropion SR are first-line treatments for smoking
cessation (evidence level A). Smokers attempting to quit
should be encouraged to use these drugs to aid cessation,
except in the presence of contraindications (evidence level A).

2. Different NRTs (gum, patch, inhaler, nasal spray, lozenge
and sublingual tablets) are equally effective as smoking
cessation treatments (evidence level A).

3. Combining the nicotine patch with a self-administered form
of NRT can be more effective than a single form of NRT
(evidence level B).

4. NRT should be used to aid cessation in all smokers with
COPD, regardless of disease severity and number of cigarettes
smoked (evidence level B).

5. Combined treatment with bupropion SR and NRT might be
more effective in heavy smokers (evidence level C).

6. Both NRT and bupropion SR are effective and well tolerated
in smokers with stable cardiovascular disease and in COPD
patients (evidence level A).

7. Nortriptyline may be used as second-line medication to treat
tobacco dependence (evidence level B).

8. There is no evidence that selective serotonin re-uptake
inhibitors (SSRIs) have any effect in smoking cessation.

9. Varenicline might have an additional therapeutic effect as
smoking cessation treatment and is considered a second-line
agent until more documentation and experience occur (evi-
dence level B).

10. Regular follow-up visits are important and are linked with
longer-term successful outcome (evidence level B).

On the basis of these conclusions and recommendations, a
treatment algorithm for smoking cessation is shown in
figure 2.

OTHER INTERVENTIONS

Acupuncture and laser therapy
A Cochrane review of 20 trials found no benefit of acupuncture
compared with sham acupuncture [182]. A single study has
been published about laser therapy in 320 adolescents, but it
did not report any effect of laser therapy [183]. Thus,
acupuncture and laser therapy cannot be recommended as
aids to smoking cessation.

Hypnotherapy
The Cochrane review of nine small trials of hypnotherapy
found it no more effective than other behavioural interventions
[184]. Hypnotherapy is difficult to evaluate in the absence of a
sham procedure to control for nonspecific effects and there is
no evidence to support that hypnosis per se has any effect as an
aid to smoking cessation.

There is no evidence that hypnosis, acupuncture or laser
therapy have any effect in smoking cessation.

SMOKING REDUCTION

Definition
It is recommended that smokers quit cigarettes completely on
the target quit day as most smokers who reduce to a few
cigarettes per day have a high probability of relapse. This has
been documented in several smoking cessation trials, for
example the Collaborative European Anti-Smoking Evaluation
(CEASE) trial [165]. Complete abstinence during the first week
after quitting was a very strong predictor of sustained
abstinence at 1 yr; 25% for smokers who quit completely,
compared with 4% for those who smoked in the first week [165].

However, many smokers would prefer to reduce the number
of cigarettes smoked daily rather than quitting completely. The
aim of smoking reduction is to widen access to cessation by
engaging smokers who are currently unable or unwilling to
stop abruptly, but who want to reduce smoking. As shown
below, the concept of smoking reduction makes it possible to
recruit a new group of smokers, who are not interested in
abrupt cessation. The reduction process should be viewed as a
gateway to complete cessation.

The definition of smoking reduction is a decrease in the
number of cigarettes (or amount of tobacco) smoked daily. A
50% reduction or more in daily cigarettes has been chosen
arbitrarily in most studies, confirmed by any decrease in
exhaled CO levels [185, 186].

Population studies
In one US multi-city public health intervention study
(Community Intervention Trial for Smoking Cessation;
COMMIT) that focused on assisted cessation, 40% of smokers
reduced their smoking and maintained their reduction for
3 yrs [187]. A much lower reduction rate at 5 yrs was reported
in a Danish observational population study (the Copenhagen
Population Study), which included 3,791 smokers; no inter-
ventions or help to quit or reduce were offered [188]. In males,
a reduction in smoking of 13% was found after 5 yrs, with a
decrease from a mean¡SD of 31¡12 to 16¡9 cigarettes?day-1.
The male cessation rate was 9%, while 78% were stable with
regard to smoking behaviour. In females, the reduction rate
was 9%, from 27¡11 to 13¡7 cigarettes?day-1. The female
cessation rate was 7%, and 84% did not change their smoking
behaviour.

Randomised controlled studies of assisted smoking
reduction
Several RCTs of smoking reduction have been published. In six
studies (two using nicotine inhaler and four using nicotine
chewing gum for 6 months to 1 yr) that enrolled a total of 2,424
smokers who were unwilling or unable to stop abruptly, a
reduction in daily cigarette smoking (.50%) was reported in
15.9% of smokers using NRT compared with 6.7% using
placebo [189]. After 1 yr, smoking cessation rates were 8.4%
among NRT users versus 4.1% in placebo users. A reduction in
daily cigarette smoking of .50% after 3–4 months had a strong
predictive value for quitting at 1 yr. Participation in reduction
trials increased motivation to quit.
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Although the number of cigarettes?day-1 after 18 months
decreased to 36% of baseline in the active nicotine group, the
CO level only declined to 71% of baseline, suggesting a
moderate degree of compensation by more effective smoking
of each cigarette (deeper, longer and more inhalations per
cigarette) [189].

An analysis of 19 trials of NRT for smoking reduction found
reductions in cigarettes?day-1 ranging from 25% (absolute
reduction of eight cigarettes?day-1) to 55% (23 cigarettes?day-1)
in the NRT group compared with reductions of 13% (three

cigarettes?day-1) to 26% (eight cigarettes?day-1) in the placebo
groups [190, 191].

Harm reduction
Another way to reduce the harm of smoking could be through
tobacco product modification [192, 193]. For those smokers not
motivated to quit, smoking a less hazardous cigarette might be
beneficial. Also, smokeless tobacco (chewing tobacco and
snuff) might be an alternative to tobacco smoking, with
reduced health risk compared with smoking [194].
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FIGURE 2. An illustration of the recommended smoking cessation steps and approved first-line interventions.
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Implementation of smoking reduction
The smoking reduction concept should be offered to patients
with respiratory disorders who smoke and who are not
motivated to quit. They should be prescribed NRT (nicotine
gum or inhaler) for 3 months and recommended to reduce
their number of cigarettes?day-1 by o50% during the first 1–
2 weeks and then to try to reduce further. If the smoker has not
reduced by o50% after 3 months, NRT should be stopped as
the chance of subsequent quitting is low. In smokers who have
reduced by o50% at 3 months, NRT should be continued for
up to 1 yr, but after 6 months the patient should be
recommended to try to stop smoking completely. The aim is
that successfully reducing smoking will motivate this group of
recalcitrant smokers to quit. However, to date the smoking
reduction approach to cessation has only been tested in healthy
smokers.

In summary, smoking reduction seems to have a role for
smokers not currently motivated or able to quit as a gateway to
complete cessation. There is limited evidence that smoking
reduction per se is followed by an improvement in health.

ORGANISATIONAL ANCHORAGE AND EDUCATION
The above evidence and recommendations firmly place
smoking cessation as an important and essential intervention
in most patients with respiratory diseases. Smoking cessation
services should be an integral part of a chest unit, in the same
way as lung function testing and bronchoscopy, offering
advice and help to all smokers with respiratory diseases
independently of the smoker’s motivation, but focusing
primarily on those who want to try to quit. Smokers who are
unable to quit should be supported to reduce smoking. As a
minimum, chest departments should offer smoking cessation
support, NRT and/or bupropion SR and at least four follow-
up visits to all smokers. The precise details of each service are
likely to depend on local factors and national differences,
taking into account the fact that individual clinicians fail to
intervene with more than one-third of smokers [9].

Smoking cessation can be performed individually or in groups,
but manpower and time need to be integrated into the chest
unit’s staffing and clinic schedule, together with a budget for
pharmacotherapy.

Systematic identification of smokers
Focusing on hospitals (either in-patients or outpatients), there
should be an organisational plan for identifying smokers,
documenting smoking data in patients’ records and delivering
brief advice with an offer of referral to the smoking cessation
service [9, 195].

The US Agency for Health Care Policy and Research guideline
[9] suggests that every medical setting should implement a
system for identifying smokers. Meta-analysis of nine studies
showed that the estimated intervention rate by clinicians with
their patients who smoke increased from 39 to 66% (95% CI 58–
73%) when a screening system was in place to identify
smoking status. Regarding cessation rate, the impact of an
identification system versus none (n53 studies) reported
estimated cessation rates of 6.4% (1.3–11.6%) versus 3.1% (not
significant), although these statistics are based on a small
number of studies [9].

Equipment and staffing
Certain requirement and expertise should be available in each
clinic unit to perform the assessments described above. It
should be possible to assess CO level, nicotine dependence and
motivation to quit [80, 196, 197].

One or two staff members should be responsible for the
smoking cessation programme, staff training, and manage-
ment of the practical aspects. If the clinic cannot offer smoking
cessation services, there should be written flowcharts stating
where to refer the patients.

It is also important to engage GPs in smoking cessation, as
many COPD patients consult their GP frequently.

Education
It has been difficult to demonstrate that guidelines alter clinical
practice [198]. Education over a few days seems ineffective and
multiple implementation tools are more effective than single
ones. The following tools have been shown to alter physicians’
behaviour [199]: Education by physician ‘‘opinion leaders’’;
computerised concurrent feedback on clinical decisions; aca-
demic detailing (i.e. one-on-one education, often by a pharma-
cist); and physician incentives, but also patient education or
information and patient incentives.

Guidelines should be simple, pragmatic, usable and flexible
with an increasing focus on implementation [198, 200].

Smoking cessation should be part of the core curriculum of the
undergraduate and postgraduate education and training of
physicians.

It is the current authors’ experience that knowledge about
smoking dependence and cessation varies among healthcare
workers. There seems to be a need to update knowledge in this
area among physicians, particularly about the available
pharmacotherapy for smoking cessation. As smoking plays
so large an aetiological role for a majority of pulmonary
disorders, the pulmonary clinician’s knowledge of smoking
cessation must be at a level similar to their knowledge about
other respiratory therapies, e.g. bronchodilators and inhaled
steroids.

Formal training courses are needed to educate smoking
cessation counsellors and courses must be repeated to take
account of turnover among staff members. It would be optimal
if all pulmonary clinicians participated in the above education.
There should also be postgraduate smoking cessation courses
at the annual ERS conference.

The personal smoking habits and attitudes towards smoking of
chest physicians and healthcare staff do not appear to interfere
with their ability to cope with smoking cessation, but advice to
quit might be seen as less reliable by the patient [201].

Smoke-free healthcare
Smoking should be banned in hospitals, both for hospitalised
and ambulatory patients and for staff. All hospitals in the USA
went smoke-free a decade ago without severe problems.
Europe is far behind. The most important value of smoke-free
healthcare is the signal it gives patients, relatives and the
community as a whole. For the individual smoker, the lung
clinic might appear more trustworthy if it is ‘‘no smoking’’.
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Working in a smoke-free environment also avoids the adverse
health effects of passive smoking.

When a smoker with respiratory disease is hospitalised in a
smoke-free ward, this is an extra opportunity for intervention,
independent of the patient’s motivation to quit. The ward
should support the smoker with advice and behavioural
support from a smoking cessation counsellor, plus NRT or
bupropion SR.

The European Smoke-Free Hospital Network consists of 16
member countries. This organisation has created implementa-
tion guidelines for turning a hospital smoke-free, as well as
training guidelines and material for healthcare workers [202].

Also, some chest clinics could offer the local community
expertise for training, education, research, advocacy and
lobbying, as well as developing and testing new therapies.

THE COSTS OF SMOKING AND ECONOMICS OF
SMOKING CESSATION

Costs of smoking-related diseases
One recent US study, considering the entire population of the
USA, reported the annual difference in medical expenditure
for people with smoking-related diseases compared with those
without to be US$6 billion [203]. In The Netherlands, when
inflated to 1997 prices, the lifetime cost for smoking-related
diseases for the entire population was estimated to be US$7.27
billion for males and US$9.47 billion for females [204]. These
figures do not include the economic costs associated with lost
working days caused by smoking-related morbidity or
premature mortality.

A cost-of-illness study carried out in Germany [205], with
figures expressed in 1996 values, estimated the total smoking-
related healthcare costs in 1996 for COPD to be J5.471 billion
(attributable fraction due to smoking 73%), lung cancer J2.593
billion (89%), cancer of the mouth and larynx J996 million
(65%), stroke J1.774 billion (28%), coronary artery disease
J4.963 billion (35%) and atherosclerotic occlusive disease J761
million (28%). The total economic burden of smoking-related
healthcare costs for Germany in 1996 was J16.6 billion.

The annual costs to the UK National Health Service (NHS) of
adult smoking-related disease approach J2.3 billion [206, 207]
in 1998 values. In 2000, costs related to lost working days in the
UK due to smoking are estimated to be J130 billion; lung
cancer is associated with 5.7% of all smoking-related NHS
costs. Of the healthcare costs, 90% of lung cancer costs are from
hospital rather than primary care [207].

Healthcare costs related to smoking were calculated for Italy as
a contribution to the development of an international,
deterministic population-based model termed Economic
Consequences of Smoking (ECOS), endorsed by the WHO in
line with the 1999 Action Plan for a Tobacco-Free Europe [208].
In 1998, the total burden of smoking-related healthcare costs
for Italy was estimated to be J4.31271 billion (cardiovascular
disease J2.46419 billion; COPD J451.53 million; small-cell
lung cancer J58.06 million; nonsmall cell lung cancer J232.25
million; stroke J1.10667 billion) [209].

When non-healthcare-related costs are considered, losses from
fires caused by smoking materials are estimated at ,J6

million?yr-1 in Scotland [210] and J218 million?yr-1 in England
and Wales [207].

As far as costs related to loss of productivity are concerned, a
recent Scottish survey showed absenteeism to be higher among
smokers than nonsmokers [210]. The estimated cost of
smoking-related absence in Scotland is J60 million?yr-1 [210],
whereas total productivity losses are estimated at ,J660
million?yr-1 [207].

Cost-effectiveness of smoking cessation interventions
Interventions aimed at stopping smoking are highly cost-
effective compared with other healthcare programmes.
According to one of the most famous examples of league
tables, directories of healthcare programmes ranked from the
lowest to the highest cost per year of life [210] or, more often,
per quality-adjusted life-year (QALY) gained [211–213], giving
up smoking following a GP’s advice (cost per QALY of J400 at
1990 prices) was considered good value for money and ranked
third in a list of 21 medical and surgical interventions aimed at
preventing or treating different diseases [213].

Among healthcare programmes aimed at COPD patients,
when expressed in 1990–1991 prices, the cost per year of life
gained following smoking cessation therapy was US$6,500
[214], whereas the costs per year of life gained following a
pulmonary rehabilitation programme or an a1-antitrypsin
deficit therapy approach US$24,300 and US$50,000, respec-
tively [215]. When expressed in 1997 prices, smoking cessation
interventions are more cost-effective (US$2,700 per year of life
saved) than other healthcare programmes targeted at different
diseases, such as mammography screening (US$50,000 per
year of life saved) and treatment of high cholesterol level
(US$100,000 per year of life saved) [216, 217].

According to one of the most important contributions on the
cost-effectiveness of smoking cessation interventions carried
out in the UK, the cost per year of life saved ranged from J354
(GP’s brief advice to stop smoking) to J1,458 (GP’s advice plus
self-help plus advice to purchase NRT with specialist services),
when inflated to 1998 prices. Even accepting that these figures
were calculated when smoking cessation clinics were not
operating (so that the second cost could be slightly higher) it is
still a very economical intervention. All these figures included
healthcare and non-healthcare resource-related cost [206, 207].
According to a UK cost-effectiveness model comparing
different smoking cessation interventions from the NHS
viewpoint, the incremental cost per life-years saved is
,J1,500–3,500 for NRT, J935–2,200 for bupropion SR and
J1,300–2,900 for NRT plus bupropion SR [218]. As part of a set
of guidelines on smoking cessation for Italian GPs, a cost-
effectiveness analysis was performed to compare two hypothe-
tical interventions aimed at smoking cessation in a GP setting
[219]. The selected alternatives were primary care (i.e. GP’s
advice about quitting smoking) and cessation clinic (i.e. GP’s
advice plus NRT). When inflated to 2000 prices, the healthcare-
related costs were J87.18 and J266.89 for primary care and
cessation clinic, respectively. On the grounds of previous
evidence [207], the effectiveness of primary care and cessation
clinic considered in the model was 7% and 17%, respectively.
When compared to the option of doing nothing, the incre-
mental cost-effectiveness ratio (the incremental cost of
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obtaining a quitting smoker versus a less costly and less
effective alternative) was J1,245.43 for primary care and
J1,797.10 for cessation clinic.

Smoking cessation and financially better-off patients
Because of certain social factors (such as living in a healthy
environment, pursuing a good level of education, being aware
that smoking is harmful), the better-off are probably less prone
to becoming dependent on tobacco and more compliant than
poorer people with interventions aimed at stopping smoking.
According to an extensive enquiry into inequalities in health
carried out in the UK [217, 220], the biggest reductions in
smoking prevalence have been in the better-off, while in the
least well-off there has been comparatively little benefit [221].

Smoking cessation and price elasticity of current cigarette
smokers
Price elasticity (the expected reduction in cigarette consump-
tion following an increase in cigarette price) is inversely related
to smoker’s age. US empirical research on this topic reported
the lowest price elasticity (-0.095) among smokers aged 27–
29 yrs and the highest price elasticity (-0.831) among smokers
aged 15–17 yrs [222].

The theory of rational addiction [223–225] may explain these
results. It claims that smoking addiction, like a stock of capital,
increases with time. Thus, the longer the duration of smoking
addiction, the lower the probability that the smoker will give
up following an increase in cigarette price. Again, the relevant
role of cigarette price in preventing transition from experi-
mental smoking (teenagers) to more regular smoking (adults)
[226, 227] should be conveniently highlighted, since, quoting
the above-mentioned results [222], an increase of 1% in
cigarette price may result in a reduction in cigarette consump-
tion of 0.83% among teenagers.

A recent study based on data from several European countries
demonstrated that all first-line therapies for smoking cessation
are highly cost-effective compared to other preventive inter-
ventions [228].

Key points
Due to wide differences in price elasticity and according to the
theory of rational addiction, high cigarette taxes and prices
play a role in reducing future smoking among teenagers, but
less so among adult smokers.

Interventions aimed at smoking cessation show a low cost per
QALY (or per year of life) gained. Enrolling low-income
people, the poorly educated low-schooling population and
manual workers who are addicted to tobacco in ad hoc smoking
cessation programmes (e.g. workplace-delivered tobacco dis-
suasion sessions) will possibly increase the cost per QALY of
these interventions at the start but could probably reduce to a
greater extent the global prevalence of smokers in the future.

Among the currently available smoking cessation interven-
tions, GP’s or specialist’s advice, NRT and bupropion SR seem
to be good value for money. Owing to its cost-effectiveness,
NRT was allowed on prescription in primary care in the UK
from April 2001.

RESEARCH PROSPECTS
1) Examine the efficacy of nicotine replacement therapy and
bupropion sustained release and combinations for smoking
cessation in patients with respiratory diseases, particularly
chronic obstructive pulmonary disease and asthma. Smoking
cessation studies are also needed for smokers with several other
respiratory disorders, such as tuberculosis, a1-antitrypsin defi-
ciency, histiocytosis X and candidates for lung transplantation.

2) Examine the efficacy of different re-treatment interventions
as well as long-term treatment for smoking cessation in
patients with respiratory diseases.

3) Examine the efficacy of smokeless tobacco as a smoking
cessation tool in recalcitrant smokers.

4) Examine the efficacy of lung-function screening in asymptom-
atic and symptomatic smokers, combined with different
smoking cessation approaches.

5) Explore the characteristics of tobacco dependence/nicotine
addiction and barriers and motivation to quit in patients with
respiratory diseases.

6) Examine whether reduced smoking in patients not moti-
vated to give up can increase self- confidence and motivation
to quit.

7) Examine the relationship between chronic obstructive
pulmonary disease and depression and evaluate whether
treatment for depression can help dependent respiratory
patients to quit.

8) Evaluate the efficacy of new drugs for smoking cessation in
respiratory patients.

9) Evaluate the efficacy of smoking cessation programmes in
rehabilitation courses.

10) Evaluate the efficacy of internet-based programmes, quit-
lines and other ‘‘mass-media’’ methods for smoking cessation.
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