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Objective: To determine the smoking abstinence rate at 3 months in Thai active smokers
who use nortriptyline combined with brief motivational counseling or brief motivational
counseling alone for smoking cessation.

Design: Double blind randomized controlled trial

Setting: smoking cessation clinic, faculty of medicine, Chulalongkorn University

Method: Active smoking (more than 10 cigarettes per day) who was older than 18 years
and are willing to quit smoking were randomized into control group and treatment group. Control
group received brief motivation counseling and placebo. Treatment group received nortriptyline
50 mg/day and brief intervention counseling. Patients were followed up for 3 months. Success
rate of smoking cessation and other secondary outcomes at 3 months were evaluated.

Result: There were 68 patients in control group and 69 patients in treatment group. There
were no statistically significant difference in baseline demographic data and smoking history in 2
groups. Smoking cessation rate at 3 month rate was higher in treatment group than in control
group 43.5% vs 26.5% respectively, p=0.014, OR=2.5-95% CI 1.19-5.25) . Patients received
nortriptyline experienced more side effect of dry mouth than in control group.

Conclusion: Nortriptyline and brief motivational ‘counseling was more effective in
smoking cessation treatment than brief motivational counseling alone at 3 months after treatment

and related with minor side effects from treatment.
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CHAPTER I

BACKGROUND AND RATIONALE

Tobacco is the agent most responsible for avoidable illness and death.worldwide [1].
Millions of world population consume this toxic product on a daily basis, its use brings premature
death to millions of people each year and contributes to profound disability and morbidities in
many others. Approximately one-third of all tobacco users will die prematurely because of their
dependence on tobacco. Unlike so many epidemics in the past, there is a clear, contemporaneous
understanding of the cause of this premature death and disability- the use of tobacco. It is a
testament to the power of tobacco addiction that millions of tobacco users have been unable to
overcome their dependence and save themselves from its consequences. Indeed, it is difficult to
identify any other condition that presents such a mix of lethality, prevalence and neglect, despite
effective and readily available interventions.[2]

In Thailand, cigarettes smoking are a major health problem. Approximately 10 millions
of Thai population are active smokers and the number is increasing especially in teenagers and
women.[3] Smoking cessation campaign has been introduced nationwide in our country in order
to prevent future health consequences of smoking since 1974. Epidemiological data suggest that
more than 70% of active smokers want to quit and have made at least one prior smoking cessation
attempt. Approximately 47% of active smokers- try to-quit-each year.[2] A study in Thai active
smokers shows that 66.2 % of male smokers in Ayutthaya province wanted to quit smoking.[3]
There are factors that lead an individual to want to quit such as beliefs about the benefits of
quitting, medical -advices, pressure from family or work related factors.[5] The first step in
treating tobacco users and dependence is to identify active smokers who are willing to quit.[4,5]
Willingness to quit is very crucial for smoking cessation and will lead to smoking cessation
attempts and success. However smokers who were willing to quit and attempted quitting process,
only 7% succeeded and remained smoking free at 1 year after quit attempt without any
intervention. Success rates can be increased to 30-40% by using guideline-recommended
treatment or participate in smoking cessation program.[4] However, despite extensive research,
accurate and consistent predictors of successful smoking cessation attempt have not been

identified.[6]
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Smoking cessation program can be divided into 2 phases: the initial phase and the
maintenance phase. The initial phase is the first 2 months after decision to quit smoking and the
goal of treatment in this period is to assist smokers to start smoking cessation and deal with
withdrawal symptoms and urge to smoke. The maintenance phase is to assist smokers who
already quit in the initial phase in prevention of smoking relapse. The key components of clinical
intervention for the initial phase of smoking cessation are counseling and pharmacotherapy.[5]
Only brief clinical intervention (3 minutes or less) can significantly improve success rate of
quitting attempt. The more intense clinical intervention can lead to higher success rate but may
not be practical in routine practice for most practitioners because of time constraint. The recent
guideline for treating tobacco use and dependence also recommend that all smokers attempt to
quit should receive pharmacotherapy, except in cases in which pharmacotherapy uses requires
special consideration (eg, those with contraindications, those who smoke fewer than 10 cigarettes
per day, pregnant/breast feeding woman and adolescent smokers). There are several medications
approved for smoking cessation in. First line pharmacotherapy approved by FDA are nicotine
supplement medications and sustained released bupropion hydrochloride. These medications have
been shown in clinical trials to increase success rate of smoking cessation.[7,8] But the cost of
these medications is quite substantial. Both nicotine supplement and slow released bupropion cost
approximately 120 bath/day in Thailand. The cost of treatment is one factor that can discourage
smokers from quit smoking.

Nortriptyline is an antidepressant medication that has also been used in smoking
cessation and has ‘been shown to increase success rate significantly compared to
placebo.[6,10,11,12,13] The present guideline from The United States has recommended
nortriptyline as a second line-therapy for smoking cessation because of concerns regarding side
effects of nortriptyline. Nortriptyline is' much cheaper than first-line smoking cessation
medications and widely available in Thailand (cost of nortriptyline is 4 baht/day).

The ministry of health-and Thai Thoracic Society have planned to develop a
practical guideline for smoking cessation in Thailand. We really in need of smoking
cessation guideline that is practical for primary health care providers. There is no
sufficient data of pharmacotherapy agent for smoking cessation in Thai smokers. If we
recommend first line medication approved by FDA, it can lead to a large medication
costs and many Thai smokers would not be able to afford these relatively expensive
medications. So we decided to conduct a clinical research to study effectiveness of
nortriptyline and brief motivational intervention for smoking cessation in Thai active

smokers.



CHAPTERII

LITERATURE REVIEW

Interventions to aid smoking cessation are among the most important treatments that can
be offered to smokers to improve their current and future health and reduce the risk of premature
death. In the year 2000, an estimated 4.83 million premature deaths worldwide were a direct
consequence of smoking. [26] Chronic obstructive pulmonary disease (COPD) accounted for one-
fifth of these deaths. Smokers who are susceptible to developing COPD suffer a progressive
decline in lung function, resulting in significant disability. For these people, smoking cessation is
the only intervention that has been proven to modify the course of airways obstruction, and can
result in improving pulmonary function, decreasing respiratory symptoms, and decreasing acute
respiratory tract infections.[27] International COPD guidelines recommend that smokers be
strongly advised to quit, and should be offered help in doing so0.[28]

Most smokers say they want to stop, and about two-thirds will make an attempt each
year. However, many will choose to make an unaided quit attempt; a method that has only a small
chance of long-term success. [29] The primary reason why many smokers find it difficult to quit
is because of their dependence on nicotine. Tobacco smoke provides rapid delivery of nicotine to
the central nervous system, where it facilitates the release of a number of neurotransmitters, such
as dopamine and noradrenaline .[30] In dependent smokers, nicotine deprivation precipitates a
withdrawal syndrome, consisting of symptoms such as irritability, low mood, poor concentration,
and urges to smoke that can undermine a smokers” attempt to quit. [31]

Nicotine is the substance in cigarettes smoke that is responsible for addictive effect of
cigarettes. Nicotine from inhaled smoke is absorbed at alveolar into alveolar capillary and reaches
central nervous system in seconds after inhalation. The dependence-producing effects of nicotine
are believed to be mediated in part through its action as an ‘agonist at neuronal nicotinic
acetylcholine receptors (nAChRs).[53,54] Activation of this receptors increases the releases of
dopamine and other neurotransmitters in the nucleus accumbens and prefrontal cortex, an effect

shared by most substances of abuse.[54] (see figure 1)
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Smokers who tried to quit by themselves without any intervention had low success rate

and high rate of relapse .[1,4,5] Smoking cessation techniques consist of two main interventions,

behavior modification and smoking cessation medications which have been demonstrated in a

number of studies to increase success rate in smoking cessation. [1, 4, 5, 6]

Smoking cigarette

l

Acute spike of arterial nicotine level (in seconds)

A

Nicotine binds nicotinic receptors in central nervous system

v

Dopamine release

v

Norepineprhine, endorphin, serotonin,

Vasopressin, glutamine release

Pleasurable sensations
Cognitive arousals

Relieve nicotine deprivation

Enhance concentration,
alertness, memory. Promote

feeling of well-being

Figure 1: Psychopharmacologic effects of nicotine

Two first-line smoking-cessation medications approved by FDA are in common use:

nicotine. replacement- therapy- (NRT),-of which-there-are-six different- products -available, and

bupropion slow released. NRT acts by replacing some of the nicotine smokers would have

received from their cigarettes, and in doing so reduces the severity of withdrawal symptoms. NRT

approximately doubles the chance of long-term abstinence (odds ratio [OR] 1.74; 95% CI: 1.64—

1.86), [32] although the absolute success rate depends upon the intensity of the additional support

provided and the type of smoker being treated.[33] Although effective, this medication is no

magic cure, and at least 70% of smokers who try to quit using NRT relapse within a year.[34]



Review of non-nicotine medications for smoking cessation

Bupropion (slow released)

Bupropion, an atypical antidepressant, is the first, and, so far, the only non-nicotine
treatment licensed for smoking cessation. There is good rationale for testing antidepressants for
smoking cessation, as a strong association exists between smoking and depression. A higher
prevalence of smoking exists among people who have, or have had a history of, depression.
Smokers who are depressed find it more difficult to quit, some smokers become depressed when
they stop smoking, and post-cessation depression is related to relapse. [37,38] However, not all
antidepressants have been shown to be helpful for smoking cessation.[9,35] Bupropion is
presumed to help smokers quit through its ability to inhibit the neuronal reuptake of dopamine
and noradrenaline, both important in nicotine dependence and withdrawal. It may also help
through its action as a non-competitive inhibitor of the nicotinic acetylcholine receptor, and
perhaps by way of its effect on serotonin reuptake. [39] Although the precise mechanism by
which this medication aids smoking cessation remains uncertain, bupropion has been proven to
increase abstinence rates [35, 36, 39, 40] and reduce the severity of withdrawal symptoms
experienced by smokers when they abstain.[41-44] Two pivotal outcome studies were published
in the late 1990s. The first compared the effect of three different daily doses (100, 150, and 300
mg) with placebo.[41] Results showed a linear effect of an increasing dose on point-prevalence
cessation, although no significant difference was found between 150 and 300 mg per day at 12
months follow-up. The second major study randomized smokers to receive either bupropion (300
mg/day), 21 mg/24 h nicotine patch, both bupropion and patch, or placebo.[43] The 1-year
continuous abstinence rates were 18%, 10%, 23%, and 6%, respectively. All active treatments
were significantly better than placebo, and bupropion was better than patch alone. There was no
added advantage of using a combination regimen compared with bupropion alone. Since these
studies, a number of other studies examining the efficacy of bupropion have been published. One
Cochrane review [35] identified a total of 24 that met their inclusion criteria. Nineteen studies,
which included more than 4000 smokers, looked exclusively at the efficacy of bupropion
compared with placebo. All studies used adjunctive behavioral support. The meta-analysis
showed that, compared with placebo, bupropion approximately doubled long-term abstinence
rates (OR: 2.06; 95% CI. 1.77-2.40). The efficacy of bupropion has also been examined in

smokers with smoking-related disease, a population typically more dependent and therefore



harder to treat. People with stable cardiovascular disease treated with bupropion, compared with
placebo, achieved higher 1-year continuous abstinence rates (22% vs. 9%).[46] When used in
smokers with mild to moderate COPD, bupropion was associated with significantly higher
abstinence rates at 6 months (16% vs. 9%)[45] but not at 1 year (10% vs. 9%).[35] Its use in
preventing smoking relapse has also been examined.[42,47] The results of one study investigating
the use of bupropion, compared with placebo, for a year showed no difference in continuous
abstinence rates between groups at 1 or 2 years after quitting.[42] Another study showed no
advantage of using bupropion over placebo for preventing relapse in patients successfully quitting
smoking using a nicotine patch.[47] Therefore, evidence currently available suggests there is little
benefit for using bupropion long-term to prevent relapse.[35] Few studies have compared
bupropion with other smoking-cessation medications. In one of the pivotal studies mentioned
earlier, bupropion was more effective than the nicotine patch. [43] Combining NRT and
bupropion significantly increased 1-year outcome compared with patch alone (23% vs. 10%).
However, more recent studies have not confirmed these results. [35] Further data are needed on
this issue. Bupropion is a safe treatment when used correctly. Contraindications should be
checked when prescribing this medication. In addition, some precautions need to be considered.
Smokers with a predisposition to seizures should not take bupropion unless the benefit of
smoking cessation outweighs any risks associated with using the medication.[48] Bupropion,
however, has been found safe to use in smokers with stable cardiovascular disease, without
adverse effects on blood pressure or heart rate.[46] Bupropion undergoes hepatic metabolism,
primarily by isoenzyme CYP2B6. Therefore, other drugs that affect this enzyme (e.g. cimetidine,
sodium valproate and cyclophosphamide) may affect bupropion metabolism. Bupropion inhibits
the activity of CYP2D6, and so there may be a reduced rate of metabolism of drugs such as
betablockers and Type 1C antiarrhythmics. A dose reduction in these medications may be
required. [49]

There were also some side effects related to bupropion therapy for smoking cessation.
Tracey JA et al reported cases of bupropion overdose and toxicities in Ireland. [13] Common
features included tachycardia, drowsiness, hallucinations and convulsions. Two patients
developed severe cardiac arrhythmias, including one patient who was resuscitated following a
cardiac arrest. All patients recovered without sequelae. There was also a report of acute
myocardial ischemia associated with ingestion of bupropion and pseudoephedrine in a 21-year-

old man. [18]



Jorenby DE et al conducted a controlled clinical trial comparing sustained-release
bupropion, a nicotine patch, or both for smoking cessation.[20] This was a double-blind, placebo-
controlled comparison of sustained-release bupropion (244 subjects), nicotine patch (244
subjects), bupropion and nicotine patch (245 subjects),and placebo (160 subjects) for smoking
cessation. Smokers with clinical depression were excluded. The abstinence rates at 12 months
were 15.6 percent in the placebo group, as compared with 16.4 percent in the nicotine-patch
group, 30.3 percent in the bupropion group(P<0.001), and 35.5 percent in the group given
bupropion and the nicotine patch(P<0.001).Seventy-nine subjects stopped treatment because of
adverse events: 6 in the placebo group (3.8 percent), 16 in the nicotine-patch group (6.6 percent),
29 in the bupropion group (11.9 percent), and 28 in the combined-treatment group (11.4 percent).
The most common adverse events were insomnia and headache.

Ahluwalia JS et al. conducted a clinical trial comparing a sustained-release form of
bupropion hydrochloride (bupropion SR) with placebo for smoking cessation among African
Americans.[15] Participants were randomly assigned to receive 150 mg of bupropion SR (n =
300) or placebo (n = 300) twice daily for 7 weeks. Brief motivational counseling was provided in-
person at baseline, quit day, weeks 1 and 3, end of treatment (week 6), and by telephone at day 3
and weeks 5 and 7. The confirmed abstinence rates at the end of 7 weeks were 36.0% in the
bupropion SR group and 19.0% in the placebo group (17.0 percentage point difference; 95%

confidence interval, 9.7-24.4; P<..001).

Nortriptyline

Nortriptyline is one of tricyclic antidepressants which were discovered and has been used
in clinical practice for management of depression since 1960’s.[21] It has been shown to increase
success rate of smoking cessation when used-as an adjunctive therapy in patients regardless of a
history of major depression.[6,7,9,11] Nortriptyline has an ability to inhibit neuronal uptake of
norepinephrine[21] and therefore increases level of norepinephrine in central nervous system
mimicking effect of nicotine. This is a possible mechanism of action of nortriptyline in smoking
cessation. Another possible mechanism of efficacy for nortriptylineis that its noradrenergic
actions substitute is that nortriptyline is a nicotine receptor antagonist. This possibility is raised

because the other antidepressant found effective for smoking cessation—bupropion—is a nicotine



receptor antagonist. [55] However, nortriptyline appears to be a weak nicotine receptor antagonist
[56] Nortriptyline may also prevent cessation related depression and therefore decrease chance of
smoking relapse. [57]

Side effects of nortriptyline is less than other tri-cyclic antidepressant. Minimal night
stimulation, low incidence of anticholinergic side effects, low incidence of orthostatic
hypotension, low risk of seizure. Most common side effects are constipation and dry mouth. [21,
57] Nortriptyline should be used with caution in patients with cardiovascular diseases because
risks of cardiac arrhythmia. In smoking cessation studies Hall et al studied nortriptyline for
smoking cessation and found that there was higher incidence of minor side effects (dry mouth and
lightheadedness) in nortriptyline treated group when compared to placebo but there was no
significant difference in drop out rate because of medication side effects between 2 groups.[10]
Da Costa et al conducted a clinical trial comparing nortriptyline and placebo for smoking
cessation and found that there was no statistically significant in adverse reactions between the two
groups and there was no serious side effects in nortriptyline treated group[14]

From Cochrane Database, Hughes JR et al reviewed clinical trials to assess the
effectiveness of antidepressant medications in adding long term smoking cessation.[13,35] They
stated that ”Some antidepressants (bupropion and nortriptyline) can aid smoking cessation. It is
not clear whether these effects are specific for individual drugs, or would occur with any
antidepressant.”

Hall SM et al examined the effects of nortriptyline and cognitive-behavioral therapy on
smokers with and without a history of major depression. 199 smokers who smoked more than 10
cigarettes/day received nortriptyline or placebo for 12 weeks. Patients also received cognitive-
behavioral therapy or health education therapy. Counseling began at week 4 and patients selected
quit date at week 5. Self reported, abstinence rates, verified by cotinine concentrations and
carbomonoxide level, were 31% for nortriptyline recipients and 21% for placebo recipients. The
positive effect of nortriptyline was observed regardless of a history of major depression. The
researchers also found that nortriptyline recipients experienced a greater reduction in depressive
symptoms and fatigue during the first week after quitting than placebo recipients.[7] But all
patients in this study received intensive counseling (either with small group session (ten 2-hour
group session(with 5-11 members) for 8 weeks or five 90-minute sessions (with 5-11 members)
for 8 weeks.). This type of counseling is not practical in our practice and probably has an additive

effect on nortriptyline treatment. There was over-all 24% drop-out rate in this study.



Hall SM and colleagues conducted another clinical trial, comparing efficacy of
bupropion, nortriptyline alone or combined with psychological intervention in the treatment of
cigarette smoking.[12] They compared these 2 drugs with placebo. They enrolled 220 smokers
and randomized into 6 groups (2 (medical management alone vs. combination with psychological
intervention) x 3 (bupropion vs. nortriptyline vs. placebo). They found that both nortriptyline and
bupropion were efficacious in producing abstinence in cigarette smokers. Similarly, psychological
intervention produces better abstinence rates than simple medical management. Both drugs, and
psychological intervention, have limited efficacy in producing sustained abstinence. The data also
suggested that combined psychological intervention and antidepressant drug treatment may not be
more effective than antidepressant drug treatment alone. Rate of abstinence at 12 weeks was 42%,
34% and 11% in Bupropion, nortriptyline and placebo group without psychological intervention,
respectively.

Costa CL et al recently studied the efficacy of nortriptyline in smoking cessation. They
enrolled 144 smokers and randomized to receive nortriptyline or placebo for smoking
cessation.[14] All patients also had behavioral orientation group for 5 weeks. Most of the patients
in this study were female. They found that at 6 weeks, patients receiving nortriptyline showed
significantly higher cessation rate (55.9%) compared to the group receiving placebo (23.3%; p
<0.001). In a univariate analysis on prognosis factors influencing the rate of cessation in this
study, the Fagerstrom test results (p = 0.005) and nortriptyline treatment (p < 0.001) were
identified. Logistic regression showed that a Fagerstrom test score of < 7 (odds ratio [OR], 3.1;
95% confidence interval [CI], 1.47 to 6.7; p = 0.003) and nortriptyline use (OR, 4.1; 95% CI, 2 to
8.3;p < 0.001) were independent factors impacting the rate of success for smoking cessation. No
significant complications were observed in the nortriptyline group.

Prochazka AV et al conducted a randomized, double blind, placebo-controlled trial
comparing between adding nortriptyline or placebo to behavior smoking cessation program.[9] A
total of 214 patients were randomized (108.to nortriptyline and 106 to placebo). There was a
significant reduction in several withdrawal symptoms including anxious/tense, anger/irritability,
difficulty concentrating, restlessness, and impatience by day 8 after quit day in the nortriptyline
group. The cessation rate at 6 months for those who received nortriptyline was 14% compared
with 3% among those who received placebo.

Summarization of randomized controlled trial and brief results are shown in table 1,

odds ratios and 95% confidence intervals in table 2



Table 1 randomized controlled trial of nortriptyline for smoking cessation
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study Number of Follow up Odds Dropouts due to
subjects (months) ration(95%CI) adverse effects
(%)
Hall et al. 1998"” 199 16 2.4(1.1-5.0) 4
Prochazka et al. 214 6 5.5(1.6-19.7) 9
1998"
Da Costa et al. 144 3 4.7(1.5-15.0) 7
2002
Hall et al. 2002 220 12 1.2(0.4-3.7) 4

Table 2: Odds ratios and 95% confidence intervals across validated medication for smoking

cessation treatments

(35)

medication Data from Cochrane
nortriptyline 2.1(1.5-3.1)
Bupropion 2.0(1.7-3.4)
clonidine 1.9(1.3-2.7)
Nicotine gum 1.7(1:5-1.8)
Nicotine patch 1.7(1.6-1.9)
Nicotine inhaler 2.1(1.7-3.0)
Nicotine nasal spray 2.3(1.6-3.2)
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Brief intervention (physician advice) for smoking cessation

There are several studies comparing different methods of counseling for smoking
cessation. In the recent review article to assess the effectiveness of advice from physicians in
promoting smoking cessation,[50] the results of this review confirm that brief advice from
physicians is effective in promoting smoking cessation. The pooled effect of a minimal
intervention equates with a difference in the cessation rate of about 2.5% between those who
received advice from a physician and those who did not. This means that, there would be one
extra quitter as a result of minimal intervention from a physician for every 40 people who receive
such advice. Absolute quit rates also depend on the period of follow up, the baseline rate, whether
point prevalence or sustained abstinence is used, and whether reported abstinence is
biochemically confirmed. Based on indirect comparisons, the effectiveness of physician advice
appears to be greater in patients with established disease compared with smokers in an unselected
population. Similarly, indirect comparisons indicate that use of various aids do not appear to
enhance the effectiveness of physician advice. Direct comparison of differing intensities of
physician advice suggested at best a small benefit from more intensive interventions in unselected
smokers. The marginal benefit of intensive advice in smokers unselected for smoking-related
disease translates into 50 smokers who would need to be treated to produce one extra quitter after
6 to12 months compared with smokers who receive minimal advice. Several strategies have been
shown convincingly to enhance the effectiveness of advice from a medical practitioner, including
provision of nicotine replacement therapy and/or bupropion[35,51] Addition of either of these
forms of therapy appears to approximately double the odds of quitting, and is a potentially
valuable adjunct to any advice provided. Both individual and group-based counselling are also
effective at increasing cessation rates amongst patients prepared to accept more intensive

intervention [52,53]

Predictor of success in smoking cessation

There are many factors that may have impact on smoking cessation success rate. Dale
LC et al conducted a multicenter clinical trial to identify predictors for a successful outcome in
smoking cessation with bupropion.[19] Logistic regression was used to identify predictors of

abstinence at the end of the medication phase. Univariate predictors included the following:
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bupropion dose (p < 0.001); older age (p =0.024); lower number of cigarettes smoked per day
(CPD) (p < 0.001); lower Fagerstrom Tolerance Questionnaire score (p = 0.011); longest time
previously abstinent that was < 24 h or > 4 weeks (p < 0.001); absence of other smokers in the
household (p = 0.021); greater number of previous stop attempts (p = 0.019). Multivariate
predictors of abstinence at the end of the medication phase were the following: higher bupropion
dose (p < 0.001); lower number of CPD (p < 0.001); longest time previously abstinent from
smoking (p = 0.002); male gender (p = 0.01). However lower Fagerstrom tolerance questionnaire
has not been shown to be predictive of long term success in others studies [26,28]

Other predictor of successful smoking cessation is a smoker’s motivation.
Saenghirunvattana [24] studied nicotine patch for smoking cessation in Thai smokers and found
that smokers with strong motivation had a higher success rate compared with smokers who were
referred to treatment because of pressure from relatives or spouses. Hurt and colleagues studied
smokers who attended community smoking cessation clinic and found that current smoking

related symptoms or illness was related to predicted outcomes for smokers trying to quit. [28]

Smoking cessation studies in Thai population

There are limited published studies about smoking cessation in Thai population.
Saenghirunvattana examined the effect of transdermal nicotine patch in Thai active smokers. In
treatment group, 37 Thai smokers received nicotine supplement for 4 weeks during smoking
cessation. [24] In control non-medicinal group, 40 smokers were enrolled in an organized
program which included physical rehabilitation, group therapy, psychotherapy, meeting with
chest specialists and ex-smokers for discussion for 5 consecutive evenings. Quit smoking rates at
3 months was 42.5% in control group and only 21.6% in nicotine supplement group. [24]

Tansaringkarn K. and colleagues examined the effect of herbal sweet, Bimin 2, for
smoking cessation in Thai active smokers. Patient with nicotine dependent (fagerstrom score >6)
were randomized to receive Bimin 2 or placebo. There were 18 patients in treatment group and 15
patients in control group. No formal counseling was provided. 45.5% of patients in treatment

group and 77.8% of patients in control group quitted smoking at 1 month. [25]
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Summaries of review of literatures

1. Nortriptyline is an effective pharmocotherapy intervention in smoking cessation with
success rate about 30% at 3 months after quit date.

2. There are minor side effects from nortriptyline used for smoking cessation but proportion
of patients who stopped medication due to side effect was low and was not different from placebo
in some studies.

3. Briefintervention (physician advice) is effective in smoking cessation.

4. There is no clinical trial comparing between brief motivation intervention alone or
combination with nortriptyline for smoking cessation.

5. Smoking cessation data in Thai active smokers are limited. From the available data, Thai
smokers may respond differently in smoking cessation treatment compared to other population.

Thai smokers seem to have high success rate even without pharmacotherapy intervention.



CHAPTER III

RESEARCH METHODOLOGY

3.1 Research Questions

31 Primary research question

Is the smoking abstinence rate at 3 months in Thai smokers using nortriptyline combined
with brief motivational counseling for smoking cessation different from smokers using brief
motivational counseling alone?

3.1.2 Secondary research question

1. What is the side effects of nortriptyline administered to smokers for smoking
cessation?

2. What is smoking abstinence rate at 3 months in Thai smokers using brief motivational
counseling alone for smoking cessation?

3. What are the predictors of smoking cessation success in Thai active smokers who are

willing to quit?

3.2 Research Objectives

3.2.1 To determine the smoking abstinence rate at 3 months in Thai active smokers who
use nortriptyline combined with brief motivational counseling or brief motivational counseling
alone for smoking cessation.

3.2.2 To determine side effects of nortriptyline in smoking cessation treatment.

33 Hypothesis
Research hypothesis

There are differences between the smoking abstinence rate at 3 months in patients
receiving nortriptyline plus brief motivational counseling and patients receiving brief

motivational counseling alone for smoking cessation.
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34 Statistical hypothesis

There is no significant difference between the smoking abstinence rate at 3 months in

patients receiving nortriptyline plus brief motivational counseling and patients receiving brief

motivational counseling alone.

Conceptual framework

Health status: related with smoking Family/social support

Other factors: financial, work place Adyvise from health care worker

v

Smoker’s motivation leading to willingness to quit

> +—a—>| Abstinence from smoking
cessation
, Counseling technique
Enabling factor: Nicotine addiction @ Pharmacotherapy: smoking

Trigger factors: stress, habits

cessation medicaitons

35 Keywords

Smoking cessation, nortriptyline, brief motivational intervention, active smokers
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3.6 Operation definition

3.6.1 Smoking: Using tobacco related product by lighting and inhale smoke

3.6.2  Active smoker: An individual who regularly smokes tobacco related products at
least 5 days/week in the past 4 weeks

3.6.3 Smoking cessation: A process for active smoker in order to refrain from
tobacco use permanently

3.6.4 Success of smoking cessation from medication: smoker who refrain from
smoking for at lease 2 consecutive weeks at the end of medication treatment period. In this study
the patient has to meet all of the following criterion

1) Self report total abstinence of tobacco smoking in the last 2 weeks of
medications

2) Urine for nicotine test is negative

3) Exhaled carbon monoxide lower than 10 ppm

4) Report from closed friends or relative of total abstinence of tobacco smoking
in the last 2 weeks of medications.

3.6.5 Brief motivational counseling: Counseling given to smoker during clinic visit
for smoking cessation. This counseling is brief (between 5-10 minutes) and is given by primary
health care provider and general nurse trained for smoking cessation counseling.

3.6.6 Past experience: Personal experience regarding previous quitting attempts in
term of success or failure, any obstacles during previous quit attempts.

3.6.7 Quit date: A Date that patient has chosen to give up smoking completely. Quit
date should be within 2 weeks after enrollment into the study.

3.6.8 * Willingness to quit: Active smoker who want to quit smoking and is willing to

start quitting attempt on the pre-specified quit date.

3.7 Research design: Double blind randomized controlled trial

Stratified by Fagerstrom score

L Nortriptyline and brief
block randomization

motivation counselin; )
. & Study endpoint
Smokers willing to l Abstinence rate at
quit - 12 weeks

Placebo and brief

motivation counseling
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3.8 Research methodology

3.8.1 Study location: Study will be conducted at King Chulalongkorn Memorial
hospital, Bangkok, Thailand

3.8.2 Target population: The target population in this study are all active Thai
smokers aged more than 18 years, who smoke > 10 cigarettes per day and have willing to quit
smoking.

3.8.3 Sample population: Adults (age >18 years) who are active smokers and smoke
more than 10 cigarettes per day and have willing to quit smoking and attend smoking cessation
clinic at department of Medicine, King Chulalongkorn Memorial hospital.

3.8.3.1 Inclusion criteria

3.8.3.1.1 Age>18-year and < 65-year old

3.8.3.1.2 Active smoking, smoking habit of an average >= 10 cigarettes
per day in the last 2 months

3.8.3.1.3 Good general health, as evaluated by a clinician

3.8.3.1.4 Had not taken any antidepressant during the past the last
month

3.8.3.1.5 Had not taken any antipsychotic drugs

3.8.3.1.6 Has willingness and want to enroll in smoking cessation
treatment program

3.8.3.1.7 Given informed consent to participate in the study

3.8.4 Exclusion criteria
3.8.4.1" Patient who is pregnant or lactation
3.8.4.2 Patient who has mental deficiency or demential syndrome
3.8.4.3. Patient with underlying cardiovascular disease: hypertension,
3.8.4.4 Coronary heart disease or history of cardiac arrhythmia
3.8.4.5 Patient known to have allergy reaction to nortriptyline
3.8.4.6 Patient with major psychiatric disorders, major depression
3.8.4.7 Patient uses thyroid or anticonvulsant medication

3.8.4.8 Patient who use other therapy for smoking cessation
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3.8.4.9 Patient who use other medication that might have drug interaction with

nortriptyline

3.8.5 Sampling of the population

The subjects will be screened for history of tobacco use and eligible subjects will be
approached by researcher. All subjects who are eligible and agree to participate will be enrolled to
the study.

3.8.6 Sample size
Sample size calculation on the basis of Ol=0.05, power of 80% with estimated rate of abstinence
in nortriptyline group of 35% and in control group 15% (two-tailed test)
(estimated abstinence rate from reference 9)
Ho: TT,-T0,=0
Ha: T-T,#0
T, =Abstinence rate at 12 weeks of patients receiving placebo and brief motivational counseling
TU,= Abstinence rate at 12 weeks of patients receiving nortriptyline and brief motivational
counseling
Estimate abstinence rate in placebo group=15% and in treatment group= 35%

N/group= ( Z, \2p (1-P) +7p \P1(1-P1)4P2(1-P2))" / (P1-P2)’

Total cases required= 50/group with estimated drop out 20% :N in each group= 60

3.8.7 Randomization and allocation technique
Stratified randomization will be used. The patients will be stratified into two groups by
Fagerstorm score (< 6 and > 6), then block (restricted) randomization will be performed by
drawing a card from a sealed envelope. The separate block of 4 randomization list will be used for
each subgroup. Both patient and the physician who is taking care of the patient do not know the
treatment for the patient. Placebo and treatment medications will be pre-packed in the sealed

containers. Both placebo and treatment medications have the same appearance.
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3.9 Intervention
Baseline measurements

Questionnaires to assess smoking history, previous quitting attempts, baseline
characteristics, history of medical illness, smoking related illness and symptoms and estimated
degree of nicotine dependence with the Fagerstrom Nicotine Dependence Questionnaire.[19]
(Appendix A) Following clinical evaluation, all patient will receive full information on the
protocol and sign the consent form. (Appendix B) Then they will be stratified by Fagerstrom
score in to two group and randomized to receive nortriptyline or placebo. Patient will pick quit

date within 2 weeks of randomization. (see patient CRF in Appendix C)

Brief motivation counseling

Brief motivational counseling will be provide by research nurse at baseline, weeks 2
and 4, and at end of treatment. The counseling will include identification of trigger factors, simple
coping skills. The nurse will also identify and review problems quitting and help to develop
strategies for abstinence from smoking. Patients will be contact by telephone on quit date and
research nurse or research physician will be available for telephone counseling during working
hours.

In each visit, patient will be assessed for nicotine withdrawal symptoms, side effects

from medication and detail of cigarettes use in that period.

Drug therapy

Medication will be placebo controlled and double blind. Patient will meet with study
physician at first visit and begin administration of medication. In nortriptyline group, patient will
take one 25 mg tablet before bed time and increase to 2 tablets after 7 days if there were no side
effects. Placebo group will be instructed to take pills with the same regimen. All patients will
continue on 2 tablets before bedtime until 2 weeks and return for follow up visit. After 8 weeks,
medication will be titrated and discontinue at week 12.

All possible side effects will be recorded at each visit. Patients will be allowed to stop

treatment at any time if they feel that they have side effects from the treatment.
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Study endpoint
All patients will be followed until 12 weeks. At 12 weeks, the success of treatment will
be assessed individually. It will be considered to successful if patient stopped smoking for at least

2 consecutive weeks at the end of treatment.

Monitoring of cigarette uses

At the end of study (week 12 visit), expired carbon monoxide will be determine by
expired carbon monoxide analyzer. Urine cotinine level will be measured using Urine cotinine
test strip (Craig Medical, USA with cut off point of 200 ng/ml) Patients closed friend or family
member will be interviewed randomly and at the end of treatment for patient history of smoking.
Patient will keep log book to record cigarette smoking during study period.
Patients will be considered to succeed in smoking cessation if they met all the following criterion

1) self report total abstinence of tobacco smoking in the last 2 weeks of medications

2) urine for nicotine test is negative

3) exhaled carbon monoxide lower than 10 ppm

4) report from closed friends or relative of total abstinence of tobacco smoking in the last

2 weeks of medications.

3.10  Data collection
The following data will be recorded

Demographics: age, sex, education, marital status, employment status

Nicotine dependency: Fagerstrom score

Motivation for smoking cessation: smoking related symptoms/diseases (self or
relatives), family related factors (new born baby, family member’s illness)

Smoking history: number of cigarettes per day, Pack-year smoking, previous quitting
attempts, longest previous abstinence periods, previous quitting techniques

Tobacco withdrawal symptoms: craving, irritable/angry, anxious/tense, restless,
insomnia, impatient, drowsiness, headache, increased eating

Side effects from medications: dry mouth, constipation, dizziness, postural hypotension,

cardiac arrhythmia
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Exhaled carbon monoxide : by portable CO analyzer at smoking cessation clinic
Urine cotinine level at the end of treatment: by using urine test for cotinine kit (Craig
Medical, USA) detecting cotinine in urine at cut off level of 200 ng/ml

Proportion of patients succeed in smoking cessation at the end of treatment

3.11 Statistical analysis

3.11.1 Basic and demographic variables

Baseline demographic data: sex, age, educational level, underlying medical illnesses and
symptoms will be described.

Baseline smoking history including cigarette per day, nicotine addiction score, past
quitting attempts and detailed. Factor related quitting attempt such as motivation will be
described.

3.11.2 Outcome variables

The primary outcome is sustained smoking abstinence at 12 weeks. Analysis will be
performed with the statistical software (SPSS version 11.5). X2 test will be used to compare
abstinence rate between two groups 95% CI will be calculated using Z statistics.

Tobacco withdrawal symptoms and adverse reaction in each group will be compared by using
Fisher exact test.

If there was a different in motivational factors between 2 groups, multiple logistic

regression will be used to identify adjusted odds ratio of each variable.

Outcomes of the patient will be calculated on the intention to treat basis

3.12 Ethical consideration

Although the recent guideline for treating tobacco use and dependence recommend that
all smokers attempt to quit should receive pharmacotherapy, this statement is not supported by
data available in Thailand. Patients in placebo group will also receive brief motivational

counseling which is one of the standard treatments for smoking cessation.



22

3.13  Limitation

Patients who are enrolled in this study may not represent Thai population. We may have
subgroup of urban population with specific characteristics other than patients participate in this
study.

There might be other factors which may have effect on smoking cessation such as
religious or personality of each patient etc. These factors may have an impact on the outcome of
the study. However we have tried to identify all known important confounding factors such as

nicotine dependency and use multiple logistic model to analyze the data.

3.14 Benefit of this study

The result of the study will give an important data about smoking cessation in Thai
population. We will have our own data to make suggestion for smoking cessation guideline in
Thailand. The result of this study will help us to understand more about smoking cessation in
Thai smokers, effectiveness of nortriptyline, which may be a drug of choice for our smoking

cessation guideline due to availability, cost

3.15  Obstacles
Patients who fail smoking cessation attempt has a tendency to loss to follow up. This
may result in high drop out rate in this study. We will have access to contact every patient directly

by phone or mail and will try to re



CHAPTER IV

RESULT OF THE STUDY

After being recruited and randomized in accordance to the protocol, there were 68
patients in control group and 69 patients in treatment group. Demographic data of these patients
were shown in Table 3. Among the patients enrolled in the study there were 3 women in control
group and 4 women in treatment group. Average ages were 38.0 years and 40.1 years in control

group and treatment group respectively.

Table 3: demographic data

Control (n=68) Treatment(n=69)
Male (%) 64 (96%) 63 (96%)
Age (mean, ange,SD) 39.9 (19-62,10.5) 38.6 (19-66,11.7)
Primary school 8 (11.8%) 9 (13.0%)
Secondary school 36 (52.9%) 31 (44.9%)
College 22 (32.4%) 25(36.2%)
Master degree 2.(2.9%) 4 (5.9%)

Mean age of both groups were 39.9 and 38.6-yr-old in control and treatment group
respectively. Age distribution of all subjects is shown in figure 1. Most of the patients aged
between 30-50 yrs old. Both control and treatment groups-have the same age distribution. Most of
the patients graduated from secondary school or high school. Small proportion had master degree

or higher. The oldest patient in treatment group is 66 yrs old and in control group is 66 yrs old.




Number

Figure 2: Age distribution
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Underlying diseases and patients’ symptoms are shown in table 4. Most common

underlying disease in both control and treatment group is chronic obstructive pulmonary disease

(COPD)( 19.1% and 14.5%, respectively. Some patients had either diabetes or dyslipidemia.

Pulmonary tuberculosis is the most common lung infection in both groups of the patients and

most of them is treated and inactive tuberculosis. Small proportion of both groups are HIV

positive.

Table 4: Underlying diseases of the patients

Control (n=68)

Treatment(n=69)

COPD 13 (19.1%) 10 (14.5%)
NIDDM 6 (8.8%) 4 (5.8%)
Tuberculosis 7(10.3%) 5(7.2%)
Asthma 5(7.4%) 2(2.9%)
HIV infection 3 (4.4%) 2(2.9%)
Hyper-cholesterol 9 (13.2%) 8(11.6%)
Chronic cough 29(42.6%) 23 (37.7%)

Shortness of breath

21 (30.9%)

27 (39.1%)

Relation with health

23 (32.4%)

27 (39.1%)




25

Most common symptoms of the patients in both groups are chronic cough and shortness
of breath (Table 4). In control group, 23.5% reported having chronic cough, 11.7% having
shortness of breath and 19.1% having both symptoms. There were 31 patients (45.6%) in control
group that were asymptomatic. (Figure 2) 6 patients (37.5%) who had only chronic cough and 4
patients (50%) who had only shortness of breath related their symptoms with cigarette smoking
but all 13 patients with both symptoms felt that their symptoms had relation with cigarette

smoking.

Number

351
30+
251
20
151
10+

Onot related to
smoking

M related to smoking

Figure 3: Symptoms of the patients in control group

In treatment group, 13.0% reported having chronic cough, 21.7% having shortness of
breath and 18.8% having both symptoms. There were 32 patients (46.4%) in treatment group that
were asymptomatic. (Figure 3) 4 patients (44.4%) who had only chronic cough and 10 patients
(66.7%) who had only shortness of breath related their symptoms with cigarette smoking but 12
patients (92.7%) with both symptoms felt that their symptoms had relation with cigarette

smoking.
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From figure 2 and 3, patients in both groups with more symptoms (both shortness of

breath and cough) related their symptoms with cigarette smoking more frequent that patients with

either symptoms only.
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Figure 4: Symptoms of the patients in treatment group

Average fagerstrom score in control group was 4.2 and in treatment group was 4.5.

Fagerstrom scores distributions in both groups are shown in Table 5. Patients were classified by

fagerstrom scores into 3 groups (figure 4) ,with score 1-4-(mild nicotine dependent), 5( moderate

nicotine dependent) and more than 5 (severe nicotine dependent). 57.2% of patients in control

group and 59.4% of patients in treatment group were classified by fagerstrom scores in mild

nicotine dependent. 12 patients in both groups (17.7% and 20.2 % in control and treatment group,

respectively) were in severe nicotine dependent group.



Table 5: Fagerstrom score

Control (n=68) Treatment(n=69)
Fargerstorm score 4.2 4.5
2 or less 2(2.9%) 2(2.9%)
3 15 (22%) 13 (18.8%)
4 22 (32.3%) 26 (37.7%)
5 17 (25.0%) 16 (23.2%)
6 4 (5.9%) 4 (5.8%)
7 7(10.3%) 7 (10.1%)
8 1(1.5%) 3 (4.3%)
451
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Figure 5 Classification of severity of nicotine dependent




Table 6: History of cigarette smoking and quit attempts
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Control (n=68) Treatment(n=69) P value

cigarette/day (Mean+=SD) 14.3 (£5.9) 13.9 (£7.05) 0.43
Previous quit attempts 0.64

® Never 22 (32.4%) 25 (36.2%)

® | 21 (30.8%) 24 (34.8%)

e ) 14 (20.6%) 12 (17.4%)

® 3 ormore 11 (16.2%) 8 (11.6%)
previous smoking cessation 12 (17.6%) 8 (11.6%) 0.63
treatment
Household active smokers 14 (20.6%) 9 (13%) 0.24

History of cigarettes smoking and previous quit attempts are shown in table 6. Mean

cigarettes smoked per day was not different in both group with average of 14.3 cigarettes per day

in control group and 13.9 cigarettes per day in treatment group. Both groups had the same rate of

previous quit attempt with 67.6% in control group and 63.8% in treatment group had previous

quit attempts which had failed or relapse prior to this current attempt. Most of previous quit

attempts were unassisted and only 17.6% in control group and 11.6% in treatment group had

received smoking cessation treatment before. 20.6% of patients in control group reported another

active smoker(s) in. the same house compared to 13% of patients in treatment group (no

statistically different).
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Table 7: reasons to quit smoking

Control (n=68) Treatment(n=69)
medical reasons 21(30.8%) 27 (39.1%)
Advise from doctor/healthcare worker 19(27.9%) 16 (23.2%)
Family/ social 9 (8.8%) 10 (14.5%)
Working pressure 5(7.4%) 7 (10.1%)
others 14 (20.6%) 9 (13.0%)

Motivations for patients to start quitting process are shown in table. 4 most common
motivations were medical reasons, advise from healthcare workers, family (social) or work place
pressure. Common family and social motivations were newly born baby in family, planning to get
marry or strictly non-smoking work-place. Other reported motivations were economic concern
(cigarettes are expensive), self improvement plan or motivated by anti-smoking campaign
especially around world anti-smoking day (May, 31°).

There were 7 patients in control group and 8 patients in treatment group who stopped taking
medications before completed one month of treatment. The common reasons for discontinuing
medications were reported side effects and did not feel that the medication was helpful. There is
no statistically different in patients who stopped medication in control and treatment group. There
was no other medications related side effects reported during the period of the study. There was

no mortality or any hospital admission in both groups of patients during study period of 3 months.

Table 8: outcome of treatment

Control (n=68) Treatment(n=69) P value
Stopped medications 7 (10.3%) 8 (8.6%) 0.8
Side effects 2(2.9%) 4 (5.8%) 0.8

Does not work 5(4.4%) 4 (5.8%) 0.8
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Patients reported side effects in both groups which include constipation, dry mouth and
drowsiness. (Table 9) There was statistically significant higher incidence of dry mouth (p=0.032)
but not for drowsiness (p=0.177) in treatment group when compared to control group but most

patients still tolerated treatment medication and continue using the treatment medication.

Table 9: side effects of medications

Control (n=68) Treatment(n=69) P value
Constipation 9 (13.2%) 7 (10.1%) 0.971
Dry mouth 11 (16.2%) 22 (31.9%) 0.032
drowsiness 13.(19.1%) 20 (29.0%) 0.177

During the study period, there was no other significant adverse event occurring in both

control and treatment group. One patient with COPD received treatment at emergency room due

to mild acute exacerbation and there was no mortality occurring during this study.

Table 10: withdrawal symptoms

Control (n=68) Treatment(n=69) P value
Agitation/ frustration 23 (33.8%) 16 (23.2%) 0.168
Anxiety 18 (26.5%) 13 (18.8%) 0.199
Insomnia 14 (20.65) 9 (13.0%) 0.237

In both group, patients reported withdrawal symptoms when they tried to stop smoking
(Table: 10). Most common symptom was agitation/ frustration. Some patients also reported
increase anxiety level and insomnia. There was no statistically significant different in rate of
withdrawal symptoms in both group. However, there were trends toward fewer patients in all
withdrawal symptoms in treatment group when compared with control group but did not reach

statistical significant.
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Table 11: Success rate at 3 months

Control (n=68) Treatment(n=69) P value
Stopped medications 7 (10.3%) 8 (8.6%) 0.8
Loss to follow up 2(2.9%) 3(4.3 %) 0.9
Quitted at 3 months 16 (26.5%) 30 (43.5%) 0.014

The primary outcomes of the study were shown in Table 11. There were 7 patients in
control group and 8 patients in treatment group stopped medications before 1 month but they
were still followed as scheduled by protocol and received brief intervention and suggestion during
clinic visit. One in each group can quit at 3 months after follow up despite stopped using
medication. Although the patients did not complete 1 month of treatment, we still included them
in statistical analysis as an intention to treat basis. 3 patients in control group and 2 patients from
treatment group could not be contacted after follow up for more than 1 month and were
considered loss to follow up.

At 3-month follow up, 16 patients in control group (26.5%) and 30 patients in treatment
group (43.5%) reported cigarettes abstinence for more than 2 weeks, confirmed by exhaled CO
level and urine cotinine test. All but 2 patients used study medications at least until quit date.
There is a statistically significant different in quit rate at 3 month between treatment and control
group (p=0.14, OR=2.5 95% CI 1.19-5.25).

Worst case scenario for loss to follow up cases was analyzed. If all patients in control
group could quit and all in treatment group failed, quit rate in treatment group is still significantly

higher than in control group (p=0.038, OR 2.13 95%CI 1.04-4.38) (Table 12)

Table 12 Worst case scenario analysis for loss to follow up

success failure P value
control 18* (16) 48 (50) P=0.038
treatment 30 (30) 39 (39)

* 2 case loss to follow up in control group were considered as success
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Other factors that might have effect in quit rate are shown in table 13. Chi-square test
was used to identify factors that might have association with quit rate. Of all the factors analyzed,
patients with shortness of breath, patients related their symptoms with cigarette smoking,
motivation factors were factors with p<0.2. These factors were entered into logistic regression
analysis and factors that have significant correlation with quit rate are medications used (placebo
vs. nortriptyline) (OR 2.7 95% CI 1.23-5.96), shortness of breath (OR 2.9. 95%CI 1.31-6.45),
related symptoms with smoking (OR 2.9. 95%CI 1.31-6.45). There was no statistical significant

difference between reasons for quit smoking and success rate.

Table 13 Factors that might have effect on quit rate

Failure Success P value
Treatment
Control 52 16 0.014
Nortryiptyline 39 30
Fagerstorm
1-3 17 15 P=0.69
4-8 74 31
Other Smokers
no house hold 75 39 P=0.727
house hold smoke 16 7
SOB
No 67 21 P=0.001
Yes 24 25
Previous quit
No 37 10 P=0.28
Yes 54 36
Related with health
problem
No 66 21 P=0.02
Yes 25 25
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Failure Success P value
Motivation
® Health 30 18 P=0.105
® Family 25 10
® Doctor 17 2
® Working 8 6
® Others 21 12
Cough
No 62 24 P=0.92
Yes 29 21




CHAPTER V

DISCUSSION

In this study, we found that in active smokers willing to quit smoking, treatment with
nortriptyline combined with brief motivational counseling resulted in higher abstinence rate at 3-
month than brief motivational counseling and placebo with odd ratio of 2.7 (95% CI 1.23-5.96).
This is similar with result from Cochrane review which Hugh et al reviewed available data of
nortriptyline compared with placebo for smoking cessation[13] and found that pooled results from
4 studies resulted in odd ratio of 2.79 (95% CI 1.70-4.59).

Wagena et al recently reported a randomized controlled trial comparing nortriptyline,
bupropion and placebo in active smoker with COPD[65], all of which also received cessation
counseling. The prolonged abstinence rate (defined as no smoking from week 4 to week 26 after
quit date) in nortriptyline group was 10.2% (95% CI -1.7- 22.2) and there was not statistically
different from placebo. In bupropion SR study, Tonessen reported an abstinence rate of 46% for
bupropion during week 4-7 after smoking cessation (OR 2.82 95% CI 1.89-4.28).[74] These
results are comparable with the result form our study.

Patients received nortriptyline in our study had a considerably high abstinence rate at 3
month (43.5%) when compared with previous studies which reported abstinence rate about 15-
30%.[9,10,12] Given the same odds ratio with previous study, one explanation is the high success
rate of patients received only motivational counseling only (26.5%) in this study. Physician
advice for smoking cessation alone has been shown to increase success rate when compared with
no treatment (odd ratio of 1.74 95%CI 1.48-2.05) [53] although a percent success rate increase
was low (2.5%). Previous studies showed a success rate in counseling alone between 3-15%
[61,62,63]. The factor associated with increase success rate of brief counseling is follow-up
appointment [53]. From available evidence, the intensity of counseling or other method of
counseling such as counseling aids did not seem to have significant impact on success rate. In our
study we scheduled patients for follow up with brief intervention in every visit which can explain
the high success rate of our control group. However there are other factors need to be considered
that might responsible for this high success rate. First, patients in our study did not receive only
counseling, but they also received placebo. This can result in placebo effect and increased
likelihood of success if the patients thought they received medications. Second, patients in our

study had considerably low fagerstrom score which might reflect low nicotine dependency and
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possibly high success rate of quitting with or without treatment. We did not have a control group
without any counseling to answer this question but from our analysis, fagerstrom did not have any
significant effect on success rate of studied patients so the fagerstrom itself might not solely
explain this finding. Third, our physician and nurses are specialized in smoking cessation and
have previous training and expertise in giving patients a brief and effective counseling. Lastly,
our patients might be highly motivated patient to attend to our smoking cessation clinic because
our clinic was a separate unit and patients needed to walk and tried to find clinic location. This
can be like a screening tool for selection of highly motivated patients.

Patients in this study were predominantly male patients with very few female
participants. This finding reflected the normal pattern of smokers in Thailand. From the latest data
of Thai smokers which 37% of male and only 2.2% of female are active smokers. Because of
this, result of the study might not be applicable for female patient. Furthermore, one clinical study
showed that male gender was one predictor of success in smoking cessation[73] According to
this, a high proportion of male patients in our study might partly responsible for high success rate
of both control and treatment groups. However there is a study of nortriptyline in smoking
cessation which 70% of participants were female and still reported a good efficacy of
nortriptyline when compared with placebo [9]. So we believe that female patients should also
benefit from nortriptyline during smoking cessation.

Some other psychological factor may have an effect on outcome of smoking cessation
[66, 67]Humflect et al. found that patients with history of childhood attention-
deficit/hyperactivity disorder had higher incidence of smoking cessation failure than patients
without this particular problem.[66] Patients with depression are likely to be addictive to cigarette
and may have beneficial effect from antidepressant during cessation period. Although recent
report from Killen et al demonstrated that major depression was not uncommon among adult and
adolescent seeking smoking cessation but abstinence and relapse rate after treatment was not
different between patients with or without major depression.[71] Study from Catley el al also
underscored these findings.[75] We excluded patients with history of major depression or obvious
psychological problem form our study. But we did not screen for minor depression or other
psychological problems so we can not definitely rule out possibilities that nortriptyline’s
effectiveness may partly due to anti-depressant effect. However, not all antidepressant
medications are effective in smoking cessation. Saules KK et al reported a clinical trial compared
fluoxetine with nicotine supplement and showed that fluoxetine did not improve cessation rate

even patients with major or elevated depression [68]. Lerman C et al showed that efficacy of
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bupropion in smoking cessation did not mediate by depressive symptoms at any time point during
cessation period[69] So this implies that the action of antidepressant in smoking cessation
mediated via other mechanisms, not only anti-depressant effect alone. Given all of these
evidences, we believed that underlying depression did not have any significant impact on the
outcome of our study.

There were 4 major reasons for patients to start quitting process in our study. There was
no different in abstinence rate between smokers with different motivation. Patients still motivated
by health problems, family and social concern, doctor advice and pressure from work place. Other
important factor was economical concern. This emphasized roles of family members and
physicians in motivating patients to start quitting process. In our study also showed that patients
with shortness of breath or had symptoms that they thought related to smoking had a higher
abstinence rate at 3 months. This is a strong evidence to suggest that when patients seek medical
advice for smoking related disease, physician should advise patients to quit smoking and educate
patients about relationship of the current illnesses and cigarette exposure.

The primary concern of using nortriptyline is a serious cardiovascular side effect. In this
study, we excluded patients with underlying cardiac problems or hypertension. Our patients did
not report any cardiovascular side effects and to our knowledge, there was no significant cardiac
complication in our patients. Blood pressure and heart rate and rhythm were recorded during
follow up and every patient was specifically asked for any symptoms suggested of cardiovascular
complications such as palpitation, syncope or chest pain. The other side effects found in our study
were similar with literature. The most common side effects found in our study were dry mouth
and drowsiness. Patients received nortriptyline had significantly higher incidence of dry mouth
when compared with placebo (31.9% and 16.2%, respectively) (OR 2.43 95% CI 1.07-5.51).
Although there were more patients with drowsiness in nortriptyline group than placebo this did
not reach statistically significant (29.0% and 19.1% respectively, p=0.177).. These symptoms,
although frequent, were well tolerated and only 5.8% stopped nortriptyline due to side effect
which was not different from placebo. Haggstram FM et al .[64] reported incidence of dry mouth
and drowsiness were 67.3% and 19.2% respectively in patients received nortriptyline for smoking
cessation and very few patients needed to stop medications because of side effects. Prochazka et
al reported 38% and 20% incidence of dry mouth and drowsiness respectively. [70] Our study

confirmed that patients who received nortriptyline tolerated this medication well.
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Prochazka et al reported a randomized trial compared between placebo and nortiptyline
to nicotine supplement. [70] The abstinence rate at 6-month were 23% in nortriptyline and 10%
for placebo (absolute difference 13% 95%CI 1.3-24.5% ,p=.052) Although the abstinence rate
was lower than using nortriptyline alone in our study, this possible due to longer period of follow
up ( 6 months period instead of 3 months in our study). But this study emphasized that
combination of nortriptyline with other smoking cessation medication can improve efficacy and
increase rate of abstinence.

In our study, there was no significant different in all withdraw symptoms in both groups.
This finding was quite surprising that despite the same rates of withdrawal symptoms, patients
treated with nortriptyline still had higher rate of success. This is similar to findings from some
other study, Haggstram et al. reported the same withdrawal score in patients received bupropion,
nortriptyline or placebo despite a higher quit rate in bupropion group. [64] This emphasize the
possibility that the method to estimate withdrawal symptoms may not be sensitive enough for the
accurate measurement of the withdrawal symptoms. There is another composite score that has
been used in assessing withdrawal symptoms such as Wisconsin Smoking Withdrawal Scale
(WSWS). This composite score had been demonstrated in one study to change slightly in
treatment with bupropion compared with placebo [74]. However, this score has not been validated
and test in Thailand yet. The other possibility is that in our patients; mean fagerstrom was
relatively low, suggesting possible low level of nicotine dependent. These might explain low
incidence of withdrawal symptoms during smoking cessation. This also emphasized that there
may be other factor not only nicotine addiction that can have influence on smoking cessation.

We used self-report, data from friends and family members, urine cotinine level and
exhaled CO to verify the true abstinence in our study. Exhaled CO is very convenient but has
limitation due to short half life of CO and only detects someone who has abstained for many
hours [72] and urine cotinine can detect nicotine exposure in the past 96 -hours. This raised a
concern whether the primary end point recorded (2 weeks abstinence at 3 months) were reliable
or not. From our study, we have good reasons to believe that these end point measurements were
reliable. First, patients were informed that urine and exhaled test will be performed to confirm
abstinence but they did not know how long nicotine persisted in the body and can be detected by
the tests. So if they still smoked, we believed they would report cigarette consumption. Second,
self reported abstinence rates had perfect concordance with friends and family members and urine
and exhalation test. We did not have any patients who reported 2 weeks of abstinence with

positive urine cotinine or exhaled CO.
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Some study had identified predictors of success in smoking cessation. Aubin et al.
studied in French patients comparing bupropion and placebo for smoking cessation. The six
months’ point prevalence abstinence rate was 31% in bupropion group (OR 2.3 95%CI 1.4-3.7)
compared with placebo. In this particular study, the factors that associated with success were low
level of nicotine dependent, high motivation, male gender, absence of smoking related disease
and living with couple [73] In our study the most important predictors are symptoms of patients
(especially shortness of breath), and patient’s perception that cigarette caused related health
problems.

Fagerstrom addiction score did not predict success rate in our patients. But most of our
patients were in low to moderate fagerstrom score. The fagerstrom score has not been widely used
in Thai active smokers and we have found that some questions in the scoring system may not
appropriate with Thai smoker (such as” do you have any problem stopping smoking while staying
in the hospital” which we almost got all negative response (No)). We have found that questions
regarding number of cigarette smoke and when smokers started their first cigarette seem to have
some correlation with perception of patient’s addiction by the treating physician. However,
fagerstrom score needs to be verified in Thai population before recommended as a tool for
patient’s assessment.

There are some weakness and limitations of this study. First, we only follow up patients
for 3 months. We anticipate that the abstinence rate at 1 year probably will be significantly lower
than at 3 months and should be an important question regarding effectiveness of nortriptyline in
long-term abstinence (more than 1 year). But we believe that quit rate at 3 month is also very
crucial for smokers before they can proceed with longer period of abstinence. We need a longer
follow up time to answer this important question. Second, in this study, high proportion of the
patients had low nicotine addiction score. We probably will need to study effectiveness of
nortriptyline in patients with more severe nicotine addiction which can be a difficult smoking
cessation case in clinical practice.. Third, we did not compare nortriptyline with available first-
line smoking cessation medications such as bupropion or nicotine supplement. But when
compared with previous study, effectiveness of nortriptyline in our study is comparable to other
first-line medications in previously published articles. The last, our study enrolled very few
female smokers, so the result of this study might not be applicable to Thai woman. We will need

to plan a study on female smokers who might have different response to smoking cessation.



CHAPTER VI

CONCLUSION AND RECOMMENDATIONS

6.1 Conclusion

1. Nortriptyline is an effective smoking cessation when combined with brief counseling
intervention in Thai active smokers.

2. There are significant minor side effects from nortriptyline such as dry mouth and
drowsiness which are usually tolerable.

3. Brief intervention alone in Thai active smokers is also effective in assisting smokers to

quit.

4. Concerning about health status, advice from physician, family concern and pressure from
work place were major motivation factor for the patients.

5. Patients with shortness of breath or health problems related to smoking had a higher

abstinence rate at 3 months.

6.2 Recommendations

1. Nortriptyline can be used in smoking cessation process to help smokers quit smoking.

2. Patients also should receive counseling from health care providers.

3. From this study, we can not recommend nortriptyline as first line anti-smoking
medications because there we did not compare nortriptyline with already available first-line
medications such as bupropion or nicotine replacement. But physicians should consider
nortriptyline for smoking cessations in appropriate smokers especially when there is a concern
regarding cost of treatment.

4. Physician has a major role in motivating and assisting smokers to quit smoking

effectively.



10.

11.

12.

13.

REFERENCES

British Thoracic Society. Smoking cessation guidelines and their cost-effectiveness.
Thorax 1998; 53 (Supply 5 part 1): S1-S38.

Center for Disease Control and Prevention. Cigarette smoking among adults- United States
1995. MMWR 1997; 46:1217-20.

‘Wﬁu 094V, Aainag qﬁ’mﬁ, Insusna tﬁﬁ‘?ﬁl Obstacles to smoking cessation among
head of the family in Ayutthaya province. J Heath Education 1999; 22: 3-13.

A Clinical Practice Guideline for Treating Tobacco Use and Dependency. A US public
health service report. JAMA 2000; 283: 3244-54.

LC Larabie. To what extent do smokers plan to quit attempts? Tobacco control 2005; 14:
425-28.

Dale LC, Glover ED, Sachs DP, et al. Bupropion for smoking cessation: predictors of
successful outcome. Chest 2001; 119: 1357-64.

Ahluwalia JS, Harris KJ, Catley D, et al. Sustained-release bupropion for smoking
cessation in African Americans: a randomized controlled trial. JAMA 2002; 288: 468-
74.

Dale LC, Glover ED, Sachs DP, et al. Bupropion for smoking cessation: predictors of
successful outcome. Chest 2001; 119: 1357-64.

Prochazka AV, Weaver MJ, Keller RT, et al. A randomized trial of nortriptyline for
smoking cessation. Arch Intern Med 1998; 158: 2035-39.

Hall SM, Reus VI, Munoz RF, et al. Nortriptyline and cognitive-behavioral therapy in the
treatment of cigarette smoking. Arch Gen Psychiatry 1998; 55: 683-90.

Covey LS, Sullivan MA, Johnston A, et al. Advances in non-nicotine pharmacotherapy for
smoking cessation. Drugs 2000; 59: 17-31.

Hall SM, Humfleet GL, Reus VI, et al. Psychological intervention and antidepressant
treatment in smoking cessation. Arch Gen Psychiatry 2002 ; 59: 930-6.

Hughes JR, Stead LF, Lancaster T. Antidepressants for smoking cessation. Cochrane

Database Syst Rev 2004; 1: CD000031.



14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

41

da Costa CL, Younes RN, Lourenco MT. Stopping smoking: a prospective, randomized,
double-blind study comparing nortriptyline to placebo. Chest 2002; 122: 403-8.

Ahluwalia JS, Harris KJ, Catley D, et al. Sustained-release bupropion for smoking
cessation in African Americans: a randomized controlled trial. JAMA 2002; 288: 468-
74.

Tracey JA, Cassidy N, Casey PB, et al. Bupropion (Zyban) toxicity. Ir Med J 2002 Jan;
95:23-4.

Hays JT, Hurt RD, Rigotti NA, et al. Sustained-release bupropion for pharmacologic
relapse prevention after smoking cessation. A randomized, controlled trial. Ann Intern
Med 2001; 135: 423-33.

Pederson KJ, Kuntz DH, Garbe GJ. Acute myocardial ischemia associated with ingestion
of bupropion and pseudoephedrine in a 21-year-old man. Can J Cardiol 2001;17:
599-601.

Dale LC, Glover ED, Sachs DP, et al. Bupropion for smoking cessation: predictors of
successful outcome. Chest 2001;119: 1357-64.

Jorenby DE, Leischow SJ, Nides MA, et al. A controlled trial of sustained-release
bupropion, a nicotine patch, or both for smoking cessation. N Engl J Med 1999 ;340:
685-91.

Hays JT, Hurt RD, Rigotti NA, et al. Sustained-release bupropion for pharmacologic
relapse prevention after smoking cessation. A randomized, controlled trial. Ann Intern
Med 2001;135: 423-33.

Fagerstrom KO. Measuring degree of physical dependence to tobacco smoking with
reference to individualization of treatment. Addict Behav 1978; 3: 235-41.

Covey LS, Sullivan MA, Johnson A, et al. Advances in Non-nicotine pharmacotherapy for
smoking cessation. Drugs 2000; 59: 17-31.

Saenghirunvattana S. Trial of transdermal nicotine patch in smoking cessation. Rama Med
J 1993; 16: 146-49.

Tunsaringkarn K, Havanond P, Srisookko P, et al. Herbal sweet for smoking cessation.
Thai J Hith Resch 1995; 9: 1-8.

Kenford SL, Fiore MC, Jorenby DR, et al. Predicting smoking cessation: who will quit with

and without nicotine patch. JAMA 1994; 271: 589-94.



27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

42

Hurt RD, Dale LC, Fredrickson PA, et al. Nicotine patch therapy for smoking cessation
combined with physician advice and nurse follow-up: One-year outcome and
percentage of nicotine replacement. JAMA 1994; 271: 595-600.

Hurt RD, Offord KP, Hepper NGG, et al. Long-term follow up of person attending a
community-based smoking-cessation program. Mayo Clin Proc 1988; 63: 681-90.
Ezzati M, Lopez AD.Regional, disease specific patterns of smoking-attributable mortality

in 2000. Tob Control 2004; 13: 388-95.

Anthonisen NR, Connett JE, Kiley JP, et al. Effects of smoking intervention and the use of
an inhaled anticholinergic bronchodilator on the rate of decline of FEV1. The Lung
Health Study. J Am Med Assoc 1994;272:497—1505.

Hurd S, Pauwels R. Global initiative for chronic obstructive lung diseases (GOLD). Pulm
Pharmacol Ther 2002;15:353-5.

Royal College of Physicians. Nicotine addiction in Britain. A report of the tobacco
advisory group of the Royal College of Physicians. London: RCP; 2000.

Haustein KO. Tobacco or health: physiological and social damages caused by tobacco
smoking. Berlin: Springer; 2003.

Hughes JR, Gust SW, Skoog K, Keenan RM, Fenwick JW. Symptoms of tobacco
withdrawal. A replication and extension. Arch Gen Psychiatry 1991;48:52-9.

Silagy C, Lancaster T, Stead L, Mant D, Fowler G. Nicotine replacement therapy for
smoking cessation. In: The Cochrane Library, Issue 3. Chichester, UK: Wiley; 2004.

Sutherland G. Evidence for counseling effectiveness for smoking cessation. J Clin
Psychiatr Monogr 2003;18:22-34.

Hughes “JR. Non-nicotine pharmcotherapies for smoking cessation. J Drug Dev
1994;6:197-203.

Hughes JR, Stead LF, Lancaster T. Antidepressants for smoking cessation. In: The
Cochrane Library, Issue 4.Chichester, UK: Wiley; 2004.

Fiore MC, Bailey WC, Cohen SJ, et al. Treating Tobacco use and dependence. Clinical
practice guideline. Rockville, MD: US Department of Health and Human Services,
Public Health Service; 2000.

West RJ, Hajek P, Belcher M. Severity of withdrawal symptoms as a predictor of outcome

of an attempt to quit smoking. Psychol Med 1989;19:981-5.



41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

43

Killen JD, Fortmann SP, Kraemer HC, Varady A, Newman B. Who will relapse?
Symptoms of nicotine dependence predict long-term relapse after smoking cessation. J
Consult Clin Psychol 1992;60:797-801.

Richmond R, Zwar N. Review of bupropion for smoking cessation. Drug Alcohol Rev
2003;22:203-20.

National Institute of Clinical Excellence. Guidance on the use of nicotine replacement
therapy (NRT) and bupropion for smoking cessation. NICE. March 2002.

Hurt RD, Sachs DP, Glover ED, et al. A comparison of sustained-release bupropion and
placebo for smoking cessation. N Engl J Med 1997;337:1195-202.

Hays JT, Hurt RD, Rigotti NA, et al. Sustained-release bupropion for pharmacologic
relapse prevention after smoking cessation. A randomized, controlled trial. Ann Intern
Med 2001;135:423-33.

Jorenby DE, Leischow SJ, Nides MA, et al. A controlled trial of sustained-release
bupropion, a nicotine patch, or both for smoking cessation. N Engl J Med 1999;340:
685-91.

Shiffman S, Johnston JA, Khayrallah M, et al. The effect of bupropion on nicotine craving
and withdrawal. Psychopharmacology (Berl) 2000;148:33—40.

Tashkin D, Kanner R, Bailey W, et al. Smoking cessation in patients with chronic
obstructive pulmonary disease: a double-blind, placebo-controlled, randomised trial.
Lancet 2001;357:1571-5.

Tonstad S, Farsang C, Klaene G, et al. Bupropion SR for smoking cessation in smokers
with cardiovascular disease: a multicentre, randomised study. Eur Heart J 2003;24:
946-55.

Hurt RD, Krook JE, Croghan IT, et al. Nicotine patch therapy based on smoking rate
followed by bupropion for prevention of relapse to smoking. J Clin Oncol
2003;21:914-20.

Committee on Safety of Medicines and the Medicines Control Agency. Zyban (bupropion
[amfebutamone])—safety reminder. Curr Probl Pharmacovigilance February 2001.

GlaxoSmithKline. Zyban (Bupropion hydrochloride) summary of product characteristics:

GlaxoSmithKline; 2001.



53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

44

Lancaster T, Stead LF. Physician advice for smoking cessation. The Cochrane Database
of Systematic Reviews, 4. 2004.

Silagy C, Lancaster T, Stead L, Mant D, Fowler G. Nicotine replacement therapy for
smoking cessation (Cochrane Review). In: The Cochrane Database of Systematic
Reviews, 3, 2004.

Lancaster T, Stead LF. Individual behavioural counselling for smoking cessation. In: The
Cochrane Database of Systematic Reviews, 2,2005. cessation.

Coe J, Brooks P, Vetelino M, et al. Varenicline: An alphad4beta2 nicotinic receptor partial
agonist for smoking cessation. J Med Chem 2005; 48: 3474-77.

Dani JA, De Biasi M. Cellualr. Mechanisms of nicotine addiction. Pharmacol Biochem
Behav 2001; 70: 439-46.

Cryan, J. F., Gasparini, F., van Heeke, G., et al. Nonnicotinic neuropharmacological
strategies for nicotine dependence: Beyond bupropion. Drug Discovery Today 2003;
8:1025-34.

Fryer, J. D., & Lukas, R. J. Antidepressants noncompetitively inhibit nicotinic
acetylcholine receptor function. Journal of Neurochemistry 1999; 72: 1117-1124.
Hughes J, Stead LF, Lancaster T. Nortriptyline for smoking cessation: A review. Nicotine

Tobacco Research 2005; 7: 491-9.

Slama K, Redman S, Perkins J, et al. The effectiveness of two smoking cessation programs
for use in general practice: a randomized clinical trial. British Medical Journal 1990;
300: 1707-9.

Schnoll RA, Zhang B, Rue M, et al. Brief physician-initiated quit smoking strategies for
clinical oncology settings : a rial coordinated by the Eastern Cooperative Oncology
Group. Journal of Clinical Oncology 2003; 21: 355-65.

Butler CC, Rollnick S, Cohen D, et al. Motivational consulting versus brief advice for
smokers in general practice: a randomized trial. British Journal of General practice
1999; 49: 611-6.

Haggstram FM, Chatkin JM, Sussenbach-Vaz E. A controlled trial of nortriptyline,
sustained-release bupropion and placebo for smoking cessation: preliminary results.

Pulmonary Pharmacology& Therapeutics 2006; 19: 194-8.



65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

45

Wagena EJ, Knipschild PG, Huibers MJ, et al. Efficacy of bupropion and nortriptyline for
smoking cessation among patients at risk for or with chronic obstructive
pulmonarydisease. Arch Intern Med 2005;165: 2286-92.

Humfleet GL, Proschaska JJ, Mengis M, et al. Preliminary evidence of the association
between the history of childhood attention deficit/ hyperactivity disorders and smoking
treatment failure. Nicotine Tob Res 2005; 7: 453-60.

Prochaska JO, Diclemente CC. In search of how people change: applications to addictive
behaviours. American Psychologist 1992; 47:1102-14.

Saules KK, Schuh LM, Arfken CL, et al. Double-blind placebo-controlled trial of
fluoxetine in smoking cessation treatment including nicotine patch and cognitive-
behavior group therapy. Am J Addict 2004; 13: 438-46.

Lerman C, Niaura R, Collins BN, et al. Effect of bupropion on depressive symptoms in a
smoking cessation trial. Psychol Addict Behav 2004; 18:362-6.

Prochazka AV, Kick S, Steinbrunn C, et al. A randomized trial of nicotine combined with
trandermal nicotine for smoking cessation. Arch Intern Med 2004; 164:2229-33.

Killen JD, Robinson TN, Ammerman S, et al. Major depression among adolescent smokers
undergoing treatment for nicotine dependent. Addict Behav 2004; 29:1517-26.

Acosta M, Buchhalter A, Breland A, et al. Urine cotinine as an index of smoking status in
smokers during 96-hy abstinence. Nicotne Tob Res 2004;6: 615-20

Aubin HJ, Lebargy F, Berlin L, et al. Efficacy of bupropion and predictors of
succesfuloutcome in a sample of French smokers: a randomized placebo-controlled
trial. Addiction 2004; 99:1206-18.

Tonnesen. P, Tonstad S, Hjalmarson A, et al. A -multicentre, randomized, double-blind,
placebo-controlled, 1-year study of bupropion SR for smoking. cessation. J Intern
Med 2003; 254:184-92.

Catley D, Ahluwalia JS, Resnicow K, et al. Depressive symptoms and smoking cessation
among inner-city African Americans using the nicotine patch. Nicotine Tob Res 2003;

5:61-8.



FONUUINYUINNS )
ANRINTUNIINENRE



APPENDIX A

HUUNATRUIAIEAUMIAAHIAAY (Fagerstrom score)

TasllnAnauguynInuIuao U

[1 10w vsedesnn
L1 1120 17w

L1 21-30 wou

O 31 wmdwhl

o A 9 ~ A 1
NI UUDUADULIY ﬂﬂ!quuﬂﬁu?uuﬁﬂ!uﬂqﬂﬁ

a0 A

I:‘ Mmelu s wInHasnn U
a oA
I:‘ 6-30 N HaAUUDU
A oA
I:I 31-60 1IN viaveHUBU
I:I 11NN 60 WInaR UL

[

4 2 o 4
aguHIIa TuFI TS nHan LU Y

I
L Tl

= ~ ' a ~
yrsu lvunaa ldeeni@ninniaa

P

L1 wuusnluaeush
(1 wudu g

YR o A Ay ' A s
ﬂmgﬁﬂﬁ’lﬂ’lﬂﬂi'f]q@fl’]ﬂul'ﬁllﬂﬁﬂﬂﬁ]QIUHJG]‘]JQ@@HW? LBU Ii\‘lﬂ'l‘WEl‘LlG]i 501@85'}5

o 9 ~ 9 ] U @
AUUINDIFULNI wilvzRveusunnaasalu lsane1uia

[Ty
L1 Ny



48

APPENDIX B

luuaasanuausen]lums s Inlasan1sIde

A a € a o A 1 a =
1384 ﬂﬂiﬁﬂﬂﬁﬂi:ﬁﬂﬁﬂﬂﬂﬂadEl"l%ﬂi‘ﬂ‘ill‘ﬂEl‘i%i%ﬂ’]‘i‘lﬂil!,aﬂg‘ulj.ﬁi

0o a [ Y i A (v aAa v a a
1. mymeadeInumslienuesnsdiesulumsyiednyns

] 9 [
uwamalumsaelidihednyws luilegiuiiiuuaman1dds: Tewinazannso

]
=l

] Yy 0o < dgl a ax Y] A Yo o A
e lngielszauanudusanniulumaanyys 2 3udn Aems lvd sz
v Y A A = 9 1 a - Yo o o A
nugihensungayrsuazms lsensiglumsaniyys M3 @Sy iz aun
4 A o Aaxl a vAa v d' ] Yy d‘ d'
YAAININWMIUNNdeuUz s Ms U Tadmangauszansas e INEgUY I Higa11s
9 dgl ! ~ Y (] ~ v A a Y 1 [ =
lawntiu  dawendldlumasongayns luilvgtuiivaresianes ldwauanarenu il
msanu lutlszmelnenazansaven lanesialaldrnanniinu
d a v a K 4 1< A~ = < Y A Yo 1
eU0TNTUNGTU  (nortriptyline) 1T UNNTYNTFI0AADIMIFULAZ UM 1T U
1 J 1 a T ~ Q‘,‘l 1 (=
unsvatelumamsunng  wuhewdetasoiigniyelidiieuenguiionmsesnguy
~ 9y a ~ 9y = 1 1 a dyQ' Y
Yv3tosawazamNIn@nguyys b mnmsane lualszmanunenstdatinglonald
Y [l == 0o < d? ~ % a9 A @ 9 dy
dihedunislszauanuduionniulumangayns  Pegiiulilideyamernuns1deil
A a ~ 9 ~ A 9 a A 9 1 =
o lumsi@nguyws Iudguywsyn lnelinnudesms@nyvineg ldwag199nmsdnu
Tugadszmeanso li
a o dyd
TAsamsIveuy
[ d'd'sJ A =
a

Y A P A A ' Yy ~ 9 '
ﬂUquuuﬁﬁﬂ@ﬂQﬂqil ﬂq‘l““ﬂ331%$Nﬂ§$ﬁm'ﬁﬂ1v‘|1uﬂ1iﬂf381ﬁmﬂ’)ﬂ!aﬂﬁuuﬁi"lﬂuqﬂﬂj']

Q L1 QU

AN 1 9 Jd A v A [ [ Yo o
ﬂﬂ‘ﬂﬁ3ﬁ\iﬂL‘Wf)ﬁﬂ‘]el"l'ﬂﬂTiGlG]ffJ'lu@iﬂiﬂﬂﬂﬁui'nJﬂ‘]JﬂWiiﬁﬂ”lLluZHT

Yo o ' = A ] A o AN Y Y o ya ~
mﬂwﬂmuzumﬂnmmma'lu L“IN’E)‘LHNﬁ'VIhlﬂilﬂslfﬁll‘!ﬂﬁ’ZINL!,‘L!’J‘VINﬂTiiﬂ‘]sJ"IWT]ﬁ“]J‘Uﬁﬁﬁlu

U U Q

Uszmalneas i

[
o A

a o a wva v Y 1 awv
2. mmmmmnumsﬂ{]mﬂmzmnmsmﬁwimamsmﬂ
4 Y 1 J o ' 9y Y 1 av 1
Lllﬁlﬁﬂaﬂlemi’]lliﬂiﬂﬂﬁ LLW‘V]ﬂi]g‘i/nﬂﬁﬁi’li]ﬁ\‘lﬂWEJGIJENQJ,LGUﬁ’JilIﬂNﬂﬁ’Ji]EJE]EJN

2 = 3 9 = ' va A = a
azven wMINUdeyaswazveadIuyana Uiz Iamaiguyns lueaa Ysziiunnugunss

a a

Tumsaaiiladu wazmrhnes s muzinenumsiaausznamsneemanguy

A 9 9

1 H Y
yns Gdnsmlnsemsszdmuaiuidesmsngayrinielunal 30 Tu wasniiuding

U

Yo A 1 I Yo Jd a (v a A ] 4
Iﬂi\iﬂ’li%gllﬂﬁ‘ﬂEﬂ?‘]’lllﬂ1ila@ﬂllﬂﬂ’quslﬁllﬂiﬂuaiﬂﬁﬂﬂﬂiuﬂﬁ@ﬂ’llﬂﬂﬁaﬂﬂ LUWNaLLaS

~

9 9 ' v 99 Y a Y Y 1 9 o
Liﬂ”ﬁuﬁ/ﬁwllll“Iflf.iTU’ﬂ@L"llTi’NJIﬂi\iﬂﬁi]zllﬂ81%1&@1@ EJL"UTE’HJIﬂi\‘iﬂﬁﬁﬂdi‘uﬂiz‘ﬂﬂlfﬂ

Ay Yo Yy o o ¢ o Y a A oA ¥y v A
@']Nﬂllﬂﬂ']ﬁu@]hl') Wa\iﬂ'lﬂuullwv'lﬂfﬂgu@@ﬂjﬂll']@ﬂ@']iliuﬂ’l‘ﬂ@ﬂ‘ﬂ 2,4, 8 LA 12 11MUIN

awv -4 o a Al AA Y ] @
’Ji]El!!,ﬁgLL‘W‘VIEli]%i/ﬂﬂﬁ@]ﬂ@f]ﬁﬂ?ﬂiuﬂimﬂﬁjﬂﬂﬂ],lhh1ﬁ1uuﬂ



49

o n‘:” a2 [ Y 2 Y ¢ a v a
3. M3wssngINUNatIaRBIINMs T IN3 U3 Y
9 = ~ Yy 1o o A 9 ] £ 1 [
padnafesiny 1@ ludeminninede 1hnude $aeuen deimsdiuun luduunn
A a a Y1 Ao
pImsnnagunsszina lugiensuenluvinaganng
[ dq’ d' % A 1 a v
4. AmaanInUMIz@aNazaTIfaaIzIzHIIMsIdY
J [ /A 1 1% ..
Tumswounwndluddeamin 12 dswlasemsez1d5umsasieilaannzyn cotinine
o |a 7 I A4 < A 1YY o o
uazialSuamsveuneunen lud luaumeluieidumsszdunfidrsuTasemsdgu
d' A ]
YNI0g150 |
¢ (Y X
5. dszlaminimaneglasuanlasamsi
Y 9 Yo o A g o Y g a =
AmdnsuTassmseg ldsumssnsndlunasgulumsindidesmsidanyvsuas
E4

o 1 1 a -4 awv o ]
llﬁi‘ﬂﬂﬁ@Jllmmzﬁi'Jﬁ]iNﬂTEJfJEJNGlﬂé}ﬂ)'ﬂiﬂﬂLLWV]fJ wammmia%ﬁmmmm"lﬂmsnw

[ 9 = [ S
HHUMSSNEGFUYHS Iuszaueaeao |

o dq’ d' U A A v a v

6. MBUAANEINVANT VDI GNIVE
9 Av dy o Y Ao A
YoyauazHan1sng 19l lngimsIveil wih I mmnz TuTassmsdaive
I a Sy ' o Y Y 2 MY o
TaUszaannaInms TaendoyadauniveediansaIasimsazguiny Iiluanuay

-
Iy o

1 o 4 ] o 4 [ I~ [ EEY
g1 luansoi ) Imiedagiseasdouuenainag Iasueynaduatednuaisnysang
571 1A59A15798
Y Y 1o & 9 =\ U 91 Y Y Aa wa S A
AdniTasamslusutudesdemlsneludumsasianesiesfiianisaivio
MIATIVINMYIEHIUT1IIN AT IV
[ yd v 1 a H ]
manswIasamstiiulidleeadasls  Adhswinsamsonvzlashazdns
A ™ Aw A Y Ay Yo Y} A
¥3000UAI0DNIININTINGIVY HTKYA 156 Id51 lanniiie
1 = o A9 [ a 1 YA o [ [ Aa A
mnmulilynmieveasdelsemala njanaaaedIteran W UW AUy ANd
o o d’ ] a 4 o J a [ [ I'd
Wug N1uelsndon MAIWILIYIMNAAT AUSUNNIANAAT PNAINTAUNKIINGIF TNIFANN
02-256-4252
YA o ] A 1 .d'dyal
AULAITIVBVO LAY 1NN INUVDINIUNT 1 NIAY

9 Y [ a = @ =
VTNLD Ul TUNTIDTUUNYINUINYALIDYAUDINIT

e De

E
A 9y Y

AWetlogensudIu nazfihnmsite ldneudamvesdiwd

A A o A
ANYUDYD UN
( )

Jd9Y o awv o A
UWANYRANINITIVY HUN
( )
o A
WU UN




50

APPENDIX C

Case Record Form Case No.

A Randomized, controlled trial to compare the effectiveness of nortriptyline plus brief motivation counseling and motivation

counseling alone for the treatment of smoking cessation in Thai active smokers.

Name HN / DOB___/_ [

Address phone

Contact person (family or closed friend)

Address phone

Visit 1 Date of enrollment___ / |/

Part 1 Demographic data

1. Gender [ 1. Male [ 2. Female 1]
2. Age ..ol years o[
3. Marital status 3]
[] 1) single [] 2) married
[] 3) divorced [] 4)  widow/widower
4. Occupation 4]
D 1) student D 2) government officer
[] 3) Employee [] 4) private business
[] 5) unemployed [] 6) others..................
5. Education 5[]
1) primary school [12) secondary school
[] 3) college/bachelordegree ] 4) master degree or higher

Part 2 smoking data

6. Age when start smoking:............. year 6]

7. Other family member who is an active smokers L] 1) yes D2) no 701

8. Number of cigarettes you smoke per day (average in the past month) s[]
[11) 1020 [12) more than 20

9. previous attempts to quit smoking L] 1) yes [] 2)no 9.1

How many times have you tried to quit before? times 9.2[]
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What of the following techniques have you tried for smoking cessation?
[] 1) attempt to quit by yourself [] 2) consult physician
D 3) smoking cessation medication D 4) herbal medications
[] 5) group therapy o311
longest period that you refrained from smoking in previous attempt ______ days9.4|:||:|
Part 3 medical history
10. Underlying medical illness o OO, ...

[] 1) COPD/emphysema/chronic bronchitis L] 2) asthma L] 3) cancer

[] 4) Cerebrovascular disease (stroke) [] 5) Cancer [] 6) Suﬂ .......................

11. Do you experience any of the following symptoms? OO0
[] 1) chronic cough [] 2) productive sputum [] 3) shortness of breath with exertion

[] 4) chest pain/chest discomfort

12. Do you think that any of you current iliness or symptoms related to smoking?

[] 1)yes|:|2) no|:|3) not sure 1201

Part 4 physical examination
13. vital sign BP mmHg HR /min RR /min BW Kg
general appearance HEENT

Heart/lung

Abdomen Extremities
EKG result

Patient has bee allocated to the treatment number

Patient has chosen the quit smoking date on / /

Investigator name signature date__ / |/

Next follow clinic visit date / /
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Follow up record Case No.
Visit2Date __ /[

vital sign BP mmHg HR /min RR /min BW __ Kg
general appearance HEENT

Heart/lung

Abdomen Extremities

1) Smoking [ none for days [ stil smoking
2) Study medication [ stil using regularly Dstop using
reasons for stop using medication

D does not work Dside effects Dothers

3) Withdrawal symptoms Dcraving, Dirritable/angry Danxious/tense,

[restiess [ insomnia [ impatient [ldrowsiness [Jothers

4) Side effects from medication
Ddry mouth Dconstipation [] dizziness Durinary retention L] other

Investigator name signature date__ /|

Next follow clinic visit date / /

Visit3Date /| |/

vital sign BP mmHg HR /min RR /min BW Kg
general appearance HEENT

Heart/lung

Abdomen Extremities

1) Smoking [ none for days st smoking

2) Study medication O stin using regularly Dstop using
reasons for stop using medication

D does not work Dside effects Dothers

3) Withdrawal symptomsljcraving, Dirritable/angry Danxious/tense,
[restiess [ insomnia [ impatient [Jdrowsiness [lothers

4) Side effects from medication
Ddry mouth Dconstipation [ dizziness Durinary retention ] other

Investigator name signature date_ |/ |/

Next follow clinic visit date / /
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