CLINICAL FOCUS

Recent developments In smoking cessation

SERENA TONSTAD

Abstract

moking cessation substantially reduces the risk of
Scardiovascular disease in the prevention of primary

and secondary cardiovascular events. Current
first-line therapies include nicotine replacement therapy
and bupropion, that approximately double a smoker’s
chances of long-term success. Both therapies are safe in
patients with cardiovascular disease. Novel treatments
include rimonabant, nicotine vaccines and varenicline.
To date, varenicline, an a4p2 nicotinic acetylcholine
receptor partial agonist has been approved for smoking
cessation and has been shown to be efficacious and
well tolerated in clinical studies conducted in healthy
smokers.
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wealth of data has shown that kingspr %sboses Ily
every clinical manifestation of cardl dis dlng
myocardial infarction (Ml) and other e cor, dromes
stable angina, sudden death, ischaemic emorrhagic
stroke, aortic aneurysm and peripheral% lar disease. The
Framingham Heart Study demonstrat% men and women
who had never smoked lived 6.2 and years longer, respec-
tively, free of cardiovascular disease than cigarette smokers.*
Among smokers with a history of cardiovascular disease, men
and women who had never smoked lived 2.4 and 2.7 years
longer, respectively, than smokers.* These differences are the
result of the increased rate of cardiovascular disease, the
increased rate of mortality when cardiovascular disease is estab-
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nd the higher rate of mortality from non-cardiovascular
ses associated with smoking.

Smoking interacts synergistically with blood lipid levels result-
ing in markedly increased rates of cardiovascular disease in pop-
ulations with high cholesterol levels.? The recent INTERHEART
study demonstrated that the risk of acute MI associated with
smoking is consistent across a wide range of populations with
diverse lifestyles and socioeconomic development.® This risk is
closely related to the number of cigarettes smoked, even at low
smoking levels.® Previous studies have shown that the risk of fatal
and non-fatal coronary artery disease is doubled among very
light smokers of one to four cigarettes a day, especially in
women.*Smoking may be relatively more damaging for women
than for men.®* Smoking cigarettes with filters or low-tar ciga-
rettes does not ameliorate the harm because smokers obtain
their preferred amount of nicotine (and accompanying carbon
monoxide and pro-oxidant gases) by taking more frequent and
deeper puffs, or by blocking the ventilation holes in the filter.

In terms of attributable risk, the impact of smoking on coro-
nary artery disease is most marked in young and middle-aged
individuals. In smokers younger than 50 years, about one-half of
non-fatal Ml is due to smoking.® Attributable risk decreases in
older age groups and about one-fifth of non-fatal Mis are attrib-
utable to smoking in men and women aged 60-64 years.®
Smoking cessation, even at the age of 60 years or later, reduces
cardiovascular risk substantially.®* Cohort studies have generally
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shown that most of the drop in the excess risk of coronary artery
disease mortality among former smokers occurs in the first two
to three years of cessation. Thereafter, the rate of decline slows
and it may take up to 10 to 15 years for former smokers to reach
the same risk level as that of lifelong non-smokers. In patients
with coronary artery disease, stopping smoking is associated
with an estimated 36% reduction in mortality compared with
continuing smokers.” Such a large decrease in risk is similar to
that observed with statin therapy. It occurs on top of such ther-
apy® and is extremely cost-effective.®

Currently available therapies
The chief obstacle to quitting smoking is the smoker’s depen-
dence on tobacco. Though about one-half of smokers say that
they wish to quit within a foreseeable timeframe, most quit
attempts do not succeed for more than a few days. Among
smokers quitting on their own, less than 5% succeed in remain-
ing smoke free for 12 months. Structured behavioural or moti-
vational support programmes boost quit rates significantly.
Nicotine replacement therapy (NRT) in its various forms (gum,
patch, nasal spray, inhaler, lozenges and sublingual tablets) and
bupropion enhance quit rates further. These medications approx-
imately double the smoker’s chances of success whether use
independently or as part of a formal quit programme. The mos
substantial quit rate is achieved by combining medication
some form of behavioural support. NRT and bupr
recommended by clinical practice guidelines as fir -|j
ments.

Most forms of NRT are easily available ov nter
should be used at regular intervals and als eI|or c e
st ho

craving. NRT products are safe, have d|ca-
tions, and may be taken by patlents Ni ardlova |seas
While NRT is usually started on th te ht before

in the case of the patch, effic y m ar
the patch before the quit date :

Bupropion is an antldepressant t at tously
found to reduce smoking. Buproplo crea; drenallne
and dopamine levels in the central nervous @‘mt its precise
mode of action in aiding smoking cessa% s not been clari-
fied. Bupropion was more effective t@\ nicotine patch in
one study* but, overall, its effectiveness, is about the same as
that of NRT.**** As many as one-third of smokers interested in
using bupropion may have contraindications or conditions that
limit its use.*”® A target quit date is set at eight to 13 days after
the start of treatment to allow steady state blood levels to be
achieved. The dose should be limited to 150 mg daily, rather
than 150 mg twice daily, in the elderly and also in individuals
using medications with conditions that lower the seizure thresh-
old. The main drawback of bupropion is a very low risk of seizure
of one per 1,000, similar to that of other antidepressants in its
class. There is also a risk of angioedema or psychosis. Bupropion
blunts post-cessation weight gain during its use and is safe in
patients with stable cardiovascular disease.*

Another antidepressant that has been used for smoking ces-
sation is nortryptiline. Nortryptiline is a noradrenergic tricyclic
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antidepressant that is considered a second-line intervention
because of its side effects.

New treatments for tobacco addiction
Rimonabant
Chronic use of nicotine seems to overactivate the endocannabi-
noid system.*” Blocking the system with a cannabinoid receptor
antagonist could potentially inhibit nicotine’s stimulation of
reward circuits associated with limbic dopaminergic transmis-
sion. Findings in rats that were trained to self-administer nicotine
were consistent with this concept.*® In a phase Il clinical trial,
smokers wishing to quit were randomised to 5 mg/day or 20
mg/day of rimonabant or placebo. Abstinence from smoking
during the final four weeks of the treatment period was boost-
ed from ~16% in the placebo and low-dose rimonabant groups
to ~28% in the. 20 mg/day rimonabant group.* No long-term
abstinence r &?ave been published Rimonabant is only
tréatment of obesity in Europe and the US and
sation by the US Food and
abant may be a useful
ion weight gain.*®

ved okmg

L
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ptors.>® Current vaccines do not induce

- st|n y titres and are not likely to be available for

teat @o e tlrQ

& Ilne is an orally administered a4p2 nicotinic acetylcholine
sceptor partial agonist that was expressly developed by scien-
tists at Pfizer Inc. to treat nicotine addiction.* The a4p2 recep-
tors are necessary for nicotine dependence to develop.?# The
binding of varenicline to these receptors may limit the reinforc-
ing effects of nicotine on brain reward pathways and activate
dopaminergic neurons in the ventral tegmental area to a lesser
degree than nicotine. The agonist effect of varenicline on
dopamine release is about 35-60% of the comparative nicotine
response.? These effects have been shown to translate into
changes in animal behaviour. Varenicline significantly reduced
nicotine intake in rats trained to self-administer nicotine under a
fixed ratio schedule, at doses that did not decrease food-main-
tained control responding. Results from nicotine self-administra-
tion tests under a progressive ratio schedule, which require an
animal to work harder for each successive nicotine infusion and
is considered an index of the drug’s reinforcing properties, sug-
gest that varenicline is a less efficacious reinforcer than nicotine,
possibly because of its partial agonist properties.*

Preclinical data have now been extended to a series of stud-
ies conducted among smokers who were ready to make a quit
attempt. In a phase Il study healthy smokers were randomised
evenly to varenicline 0.3 mg once daily, 1.0 mg once daily or 1.0
mg twice daily for six weeks plus one week of placebo, 150 mg
sustained release bupropion twice daily or to placebo for seven
weeks.” During the last four weeks of treatment, continuous
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Figure 1. Continuous quit rates during the last four weeks of treatment
in a seven-week study with different therapies for smoking
cessation. Varenicline treatment was discontinued after six
weeks and replaced by placebo. Based on reference 25
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quit rates were 25.4%, 31.0%, 40.8%, 28.6% and 13.8% in
the varenicline 0.3 mg, 1.0 mg, 2.0 mg, bupropion and placebo
groups, respectively, demonstrating a clear dose response 0O
varenicline on quit rates (figure 1). After one year, the 1.0 m
twice-daily dose of varenicline retained its advantage over, pl

bo. This dose of varenicline significantly reduced th e to
smoke and the craving for a cigarette. In subjects o NEr stlll
smoking the reinforcing effects of cigarettes (i en 0
ment of respiratory tract symptoms) were d
cline compared to placebo. There was a d
nausea, insomnia, abnormal dreams
varenicline-treated subjects but t

tions due to adverse events was n e eIa was |
than among bupropion- treat 0 ects ther trm@as
designed to study the effect of e titration’on tol ge"
this trial, the quit rates were agai
reports of nausea were lower for the\titrate
titrated dosing. Q\

The effect of varenicline on cessaU%%es compared to
placebo and bupropion was further % in two identical
phase lll studies.?? In each study, over 0 smokers were ran-
domised to varenicline 1.0 mg twice daily after titration, bupro-
pion 150 mg twice daily after titration, or to placebo for 12
weeks. Eligible subjects were 18 to 75 years of age, smoked 10
or more cigarettes daily and were motivated to quit. The study
protocol excluded individuals with contraindications to bupropi-
on, chronic diseases, alcohol or drug abuse or dependency,
uncontrolled hypertension, or with prior exposure to bupropion
or varenicline. In both studies, varenicline proved to be superior
to placebo and to bupropion at the week 9-12 continuous absti-
nence end point (i.e. not a single puff of a cigarette allowed) and
to placebo at the week 9-52 continuous abstinence end point.
In one study, varenicline was superior to bupropion at the week
9-52 end point,? while in the other study, this comparison did
not achieve statistical significance.?” Bupropion showed its

ta e p .) |n
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%) Key messages

® Current medical therapies for smoking cessation —
nicotine replacement therapy and bupropion —
approximately double the odds of success in a given
quit attempt

® \Varenicline is a new treatment for nicotine addiction
that targets the nicotine receptor in the brain

® \Varenicline has no contraindications, is well tolerated,
and may be more effective than bupropion

expected advantage to placebo.?”?® Nausea was the most com-
erse event for varenicline and was reported
subjects. Its severity was mostly mild or mod-

erate of lin duratl tudy drug discontinuations
dz\ A re r varenicline, 11-15% for

for,&s . Adverse events responsible
- conti n of atments were nausea for vareni-
(2< fsubje insomnia for bupropion (2-3% of
as shown that the administration of
ne year was generally as well tolerated as
sh ter t ies.
A fur y addressed the question of whether extended
en ) use of varenicline helped smokers who had quit
L%DE 12-week course of open-label varenicline) to stay absti-
m smoking.* Almost two-thirds of subjects that entered
r|aI did quit during week 12 or longer and were eligible for
r ndomisation to a further 12 weeks of varenicline or to place-
bo. About 44% versus 37% of subjects that received varenicline
or placebo, respectively, were continuously abstinent after one
year. Here, as in previous studies,?” varenicline reduced the urge
to smoke and the craving for cigarettes. The effect of varenicline
on other withdrawal symptoms was less consistent. It is particu-
larly noteworthy that in several studies, the point prevalence quit
rate (i.e. abstinence from smoking during the past week)
increased slightly during the first few weeks of treatment®**° per-
haps because varenicline prevents the reinforcing effects of a
lapse to smoking. No adverse cardiovascular effects of varenicline
were reported and vital signs were unchanged during treatment.
The effect of varenicline on post-cessation weight gain is similar
to placebo.

nic r

Conclusion
The addictiveness of nicotine delivered in cigarettes, together
with a host of psychological and social cues to smoke, hamper
the attempts of smokers to quit despite clear benefits. NRT in
various forms and bupropion are the only medical treatments to
date.

Varenicline is a novel non-nicotine medication with a defined
mode of action that has recently received approval by the
European Medicines Evaluation Agency (EMEA) and the US FDA.
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It is now available on perscription in the UK. Varenicline seems to
be more efficacious than bupropion, and in contrast to bupropi-
on, has no contraindications or serious side effects. Studies, to
date, indicate no cardiovascular safety concerns. Many smokers
have tried current medications and the availability of a novel pre-
scription medication provides physicians with the opportunity of
offering smokers medical and motivational support towards a
new quit attempt. Assessment and prescription by a physician
and follow-up are integral parts of a medical model of smoking
cessation treatment.*

Conflict of interest
ST has received honoraria for lectures and/or consulting and
research grants from Pfizer Inc, GlaxoSmithKline and Novartis.

References

1. Mamun AA, Peeters A, Barendregt et al., for NEDCOM, The Netherlands
Epidemiology and Demography Compression of Morbidity Research
Group. Smoking decreases the duration of life lived with and without
cardiovascular disease: a life course analysis of the Framingham Heart
Study. Eur Heart J 2004;25:409-15.

2. Verschuren WMM, Jacobs DR, Bloemberg BPM et al. Serum total cho-
lesterol and long-term coronary heart disease mortality in different cul-

tures. Twenty-five year follow-up of the Seven Countries Study. JAMA 9;
1995;274:131-6. <</ appe!

3. Teo KK, Ounpuu S, Hawken S et al. Tobacco use and risk of myocardi
infarction in 52 countries in the INTERHEART study: a case-control s
Lancet 2006;368:647-58.

of coronary heart disease among women who smoke cigare
J Med 1987;317:1303-09.

5. Prescott E, Hippe M, Schnohr P et al. Smoking a Q@ myoc
infarction in women and men: longitudinal popuiato . 2
316:1043-7.

ol

6. Mahonen MS, McElduff P, Dobson Al Qb r the

Project. Current smoking and the risk of -fatal myoe
in the WHO MONICA Project popula Cont

7. Critchley JA, Capewell S. Mortalityri guction s
ing cessation in patients with @ry heafft~diseqase. A systematic
review. JAMA 2003;290:86-97. ?

8. Isles C, Norrie J. Lipid lowering drugs f@ nts o nue to
smoke? Heart 2000;83:619-20. \ ‘

9. Woolf SH. The need for perspective in evidence-bas gdicine. JAMA

1999;282:2358-65.

10. Ford CL, Zlabek JA. Nicotine replacement thegapy &nd cardiovascular dis-
ease. Mayo Clin Proc 2005;80:652-6.

11. Rose JE, Behm FM, Westman EC et al. Pre ion treatment with nico-
tine skin patch facilitates smoking cessation.*"Nic & Tob Res 2006;8:89-
101.

12. 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.

13. Hughes JR, Stead LF, Lancaster T. Antidepressants for smoking cessation
(review). Cochrane Database Syst Rev 2004;4:CD00031.

410

306
24

4. Willett W, Green A, Stampfer MJ et al. Relative and absolut é&é risks part -

’&?\ N Engl@s 006

14. Silagy C, Lancaster T, Stead L et al. Nicotine replacement therapy for
smoking cessation (review). Cochrane Database Syst Rev 2004;3:
CD000146.

15. Jack LM, Swan GE, Thompson E et al. Bupropion SR and smoking cessa-
tion in actual practice: methods for recruitment, screening, and exclusion
for a field trial in a managed-care setting. Prev Med 2003;36:585-93.

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

17. Gonzalez S, Cascio MG, Fernandex-Ruiz J et al. Changes in endo-
cannabinoid content in the brain of rats chronically exposed to nicotine,
ethanol or cocaine. Brain Res 2002;954:73-81.

18. Cohen C, Perrault G, Voltz C et al. SR141716, a central cannabinoid
(CB1) receptor antagonist, blocks the motivational and dopamine-releas-
ing effects of nicotine in rats. Behav Pharmacol 2002;13:451-63.

19. Anthenelli R, Dale L. Rimonabant helps cigarette smokers stop smoking
and prevents post-cessation weight gain: results from the STRATUS-US
trial. In: Final Program and Abstracts of 6th Annual Conference of the
SRNT Europe; Tubingen, Germany, 2004, p. 35.

20. Fagerstrom K, Balfour DJK. Neuropharmacology and potential efficacy of
new treatmerqs for tobacco dependence. Expert Opin Investig Drugs

tial agr@or smoki essation. J Med Chem 2005;48:
%e? M, @t al. Effects of nicotine in the
it systent of mi€e\Jacking the alpha4 submunit of neuronal
holine r m Eur J Neurosci 2003;17:1329.
inney, % i R et al. Nicotine activation of a4 recep-
tors: i olerance, and sensitization. Science 2004;
1029-32.
ollera H, C iscovery and pharmacology of varenicline: an o432

al a moking cessation. Int J Neuropsychopharmacology

21. Coe JW,

Smokingcessation with varenicline, a selective a4$2 nicotinic receptor
agonist. Arch Intern Med 2006;166:1561-8.
ken C, Gonzales D, Nides M et al. for the varenicline study group.
icacy and safety of the novel selective nicotinic acetylcholine receptor
partial agonist, varenicline, for smoking cessation. Arch Intern Med
2006;166:1571-7.

27. Gonzales D, Rennard S, Nides M et al. for the varenicline phase 3 study
group. Varenicline, an a4p2 nicotinic acetylcholine receptor partial ago-
nist, vs sustained-release bupropion and placebo for smoking cessation:
a randomized controlled trial. JAMA 2006;296:47-55.

28. Jorenby DE, Hays JT, Rigotti NA et al. for the varenicline phase 3 study
group. Efficacy of varenicline, an a4f2 nicotinic acetylcholine receptor
partial agonist vs placebo or sustained-release bupropion for smoking
cessation: a randomized controlled trial. JAMA 2006;296:56-63.

29. Reeves K, Watsky E, Williams K et al. The safety of varenicline taken for
52 weeks for smoking cessation (poster). 12th Annual Meeting of the
Society for Research on Nicotine and Tobacco, February 15-18, 2006,
Orlando, Florida.

30. Tonstad S, Tannesen P, Hajek P et al. for the varenicline phase 3 study
group. Effect of maintenance therapy with varenicline on smoking ces-
sation. A randomized controlled trial. JAMA 2006;296:64-71.

31. Tonstad S, Johnston JA. Does bupropion have advantages over other
medical therapies in the cessation of smoking? Expert Opin Pharm 2004;
5:727-34.

THE BRITISH JOURNAL OF CARDIOLOGY



