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Abstract

Various forms of nicotine replacement therapy and bupropion have been found
to be efficacious and well tolerated for treating patients dependent on tobacco.
However, the currently recommended duration of treatment with pharmacother-
apy may be insufficient for some smokers to achieve sustained abstinence from
tobacco. Extending the use of pharmacotherapy beyond the recommended
timeframe may be an effective strategy for helping tobacco users achieve absti-
nence and for preventing relapse to tobacco use, especially among those who are
highly dependent and those who are concerned about bodyweight gain following
cessation.

Several studies have reported on long-term use of various pharmacotherapies.
These studies have demonstrated that such long-term use is not harmful. More-
over, compared with continued smoking, long-term use of pharmacotherapy exposes
patients to relatively small amounts of nicotine and none of the cancer-causing
chemicals found in cigarettes and other tobacco products. However, more re-
search is needed to further clarify questions regarding the ideal duration of ther-
apy. Two questions have yet to be answered: In what populations of smokers is
long-term therapy an effective strategy for achieving abstinence and preventing
relapse? Does wider availability of nicotine replacement therapy lead to initiation
of nicotine addiction by children and others not using tobacco products? Also, as
with all medications, additional documentation of the safety of prolonged use of
pharmacotherapy is important.

The aim of this review is to present the current evidence supporting the notion
that long-term therapy for treating tobacco dependence may be appropriately
considered for some tobacco users.

Pharmacotherapy is an essential cornerstone of
treatment for tobacco dependence. Various forms of
nicotine replacement therapy (NRT) and buprop-
ion have been found to be efficacious and well tol-
erated for treating individuals dependent on to-

bacco. However, a significant number of former
smokers have difficulty maintaining abstinence and
thus relapse even after use of pharmacotherapy.
Relapse rates up to 80% have been reported in the
first year following cessation.!'?! Therefore, re-
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lapse management is an essential component for
promoting long-term treatment success following
tobacco cessation.

Among the reasons cited for relapse in quitters
using pharmacotherapy is that the smoker was not
maintained for a sufficient period on the medica-
tion.[33! The optimum duration of pharmacotherapy
to aid smoking cessation is unclear, and a consensus
has not been reached. The current recommenda-
tions for the duration of therapy to treat smokers
trying to quit are based on trials designed to deter-
mine effectiveness and safety of the medications:
‘Increased efficacy may require deviating from the
protocols of clinical trials that were designed pri-
marily to determine whether the medications were
of sufficient benefit to merit approval by regula-
tory agencies, not necessarily to optimize effi-
cacy’.!%l For some former smokers, long-term use
of pharmacotherapy may be an effective strategy
to prevent relapse to tobacco use.

In determining whether long-term therapy should
be recommended for nicotine replacement medica-
tions and/or bupropion in tobacco dependence
treatment, some general concepts must be taken
into consideration. First, given that there is no uni-
versally accepted definition of ‘long-term’ therapy,
for the purposes of this review, long-term refers to
any use of medication beyond that recommended
by product labelling as noted in the Physicians’
Desk Reference.l”l Second, the concept of increas-
ing efficacy by optimising the duration of therapy
must include consideration of the time course of
nicotine withdrawal symptoms, abuse liability of
the medication, evidence of added benefit and the
safety of prolonged use. Third, the concept of harm
reduction through nicotine maintenance involves
weighing the relative risk of the extended use of
these medications with that of continued smoking.

This paper will attempt to weigh the evidence
for the prolonged use of pharmacotherapy for op-
timising smoking cessation and preventing re-
lapse. We will present the various forms of phar-
macotherapy currently recommended as adjuncts
for treating tobacco use and dependence in the US
Public Health Service Clinical Practice Guide-
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line.[¥! We will summarise the current forms and
availability of the medications, the recommended
dosages and duration of treatment, and the current
recommendation concerning long-term use. Also,
we will review information about the time course
of nicotine withdrawal symptoms, the abuse liabil-
ity of the medications and any evidence of added
benefit of prolonged use beyond the recommended
timeframe. Information about the safety of pro-
longed use of the drug relative to the risk of harm
resulting from relapse to tobacco use without long-
term therapy will be explored. Finally, we will
present an argument for, as well as against, ex-
tended use of pharmacotherapy to treat tobacco de-
pendence.

1. Current Recommendations
for Therapy

In order to provide perspective on long-term use
of pharmacotherapy, it is important to review the
current recommendations for the duration of ther-
apy based on labelling as reported in the Physi-
cians’ Desk Reference.l’V All product labels advise
that use beyond the recommended period has not
been tested in clinical trials and is not recom-
mended, and that users should consult a doctor be-
fore using the medication beyond the recom-
mended time period. We recognise that different
medications and prescribing instructions may ap-
ply to different countries. Therefore, readers are
advised to refer to local prescribing sources and
instructions. The recommendations as detailed in
the US for use of the various pharmacological aids
for treating tobacco dependence are outlined below
in sections 1.1 to 1.5.

1.1 Nicotine Gum

Nicotine gum is available over-the-counter
(OTC) in the US in two doses (2 or 4mg per piece).
The dosage recommendation is to chew one piece
every 1 to 2 hours for weeks 1 to 6, one piece every
2 to 4 hours for weeks 7 to 9 and one piece every
4 to 8 hours for weeks 10 to 12. The maximum
dosage is 24 pieces per day. The recommended du-
ration of treatment is 12 weeks.["]
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1.2 Nicotine Patch

Nicotine patches are available both OTC and by
prescription. The recommended OTC and pre-
scription nicotine patch dosage is 21 mg/day for
weeks 1 to 6, tapered to 14 mg/day for weeks 7 and
8 and then tapered to 7 mg/day for weeks 9 and 10.
Those smoking <10 cigarettes per day are advised
to start at 14 mg/day instead of 21 mg/day. The
recommended duration of treatment with nicotine
patches is 8 to 10 weeks. The Nicotrol®! patch is
available OTC as a 15mg dose to be worn for 16
hours per day for 6 weeks.[”]

1.3 Nicotine Nasal Spray

Nicotine nasal spray is available by prescription
only. Each 10ml spray bottle contains 100mg of
nicotine (10 mg/ml). One dose of nicotine nasal
spray (two sprays, one in each nostril) is consid-
ered to contain 1mg of nicotine. The recommenda-
tion is one to two doses per hour, which may be
increased to a maximum of 40 doses per day for 3
months followed by tapering down of the daily
dose. The recommended minimum dosage is eight
doses per day, and the recommended duration of
treatment is up to 6 months.”]

1.4 Nicotine Inhaler

Nicotine inhalers are available by prescription
only. The recommended dosage of nicotine inhal-
ers is 6 to 16 cartridges per day (each contains
10mg of nicotine). The recommended duration of
treatment is 12 weeks followed by a 6- to 12-week
period of weaning. Therefore, 6 months is the max-
imum recommended length of therapy.[”]

1.5 Bupropion

Bupropion is available by prescription only.
The recommended dosage of bupropion is 300
mg/day for 7 to 12 weeks. Maintenance therapy of
300 mg/day for up to 6 months has been proven
efficacious.!”) Bupropion usage may be continued

1 Use of tradenames is for product identification only and
does not imply endorsement.
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for up to 6 months in the US or up to 1 year in
Canada.l”]

2. Time Course of Nicotine
Withdrawal Symptoms

Nicotine withdrawal symptoms vary from indi-
vidual to individual, but usually involve unpleas-
ant effects such as subjective anxiety, irritability,
difficulty concentrating, restlessness, impatience,
hunger, tremor, racing heart, sweating, dizziness,
nicotine craving, insomnia, drowsiness, headaches,
digestive disturbances and depression./19]

It has traditionally been believed that the nicot-
ine withdrawal syndrome, in the aggregate, fol-
lows a predictable timeline and is nonvariable
among different smokers and only weakly related
to relapse. However, new research indicates that
this is probably not the case for individuals, and
that relapse risk is predictable by looking at the
distinct patterns, severity and timing of withdrawal
symptomatology.l'12] Relapse may be predict-
able by looking at the duration, severity and graph
shape (i.e. the configuration of peaks and valleys
in withdrawal when severity is plotted against
time) of withdrawal. Piasecki et al.l'!l found that
individuals with ‘atypical’ patterns of smoking
withdrawal were more likely to relapse than those
who showed a gradual elimination of withdrawal.
Individuals who experience withdrawal symptoms
that increase with time or remain elevated over an
extended period of time are at higher risk for re-
lapse than those who have withdrawal symptoms
that steadily decline.l!!-1?]

Given the observed heterogeneity of with-
drawal patterns over time, it follows that therapy
to treat withdrawal must likewise be heteroge-
neous and individualised, not relying on the ‘one
size fits all’ principle. Some tobacco users may
require long-term therapy to achieve and maintain
abstinence. For example, since heavy smokers
tend to report more difficulty quitting and experi-
ence more withdrawal symptoms, which thus puts
them at increased risk for relapse, perhaps long-
term therapy with nicotine replacement medica-
tions and/or bupropion should be considered. On
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the other hand, if less-dependent smokers report
fewer withdrawal symptoms, they might not nec-
essarily require long-term pharmacotherapy to pre-
vent relapse but may maintain abstinence through
behavioural strategies such as skills training and
coping strategies.

3. Using Long-Term Pharmacotherapy
to Improve the Efficacy of Tobacco
Dependence Treatment

A number of factors must be taken into consid-
eration when determining whether nicotine re-
placement medications and/or bupropion should
be used long term as a way to optimise the duration
of therapy and improve the efficacy of tobacco de-
pendence treatment. Factors to consider include
the abuse liability of the medication, whether there
is evidence of added benefit with long-term ther-
apy and the safety of prolonged use of the medica-
tion. All of these factors will be considered for each
of the pharmacotherapies currently available.

3.1 Abuse Liability

As defined by West et al.,!'3! ‘abuse liability
refers to the extent to which a product will be used
for other than therapeutic purposes. Dependence
potential refers to the extent to which users become
dependent, subjectively, physically or behavior-
ally, and may involve the inability to stop or con-
trol use’. Factors thought to mediate the abuse lia-
bility of NRTs are rapid onset of action, achieving
high blood nicotine concentrations, low number of
adverse effects, easy availability, high frequency
of use and social acceptability.!!4]

Bupropion has been shown to have very low
abuse potential according to surveillance data in-
volving over 6 million people.*]

West et al.['31 compared the abuse liability and
dependence potential of nicotine patches, nicotine
gum, nicotine nasal spray and nicotine inhalers
among smokers motivated to quit by looking at the
continued use of products at 15 weeks after the quit
date despite advice to cease use at 12 weeks. They
found that the abuse liability of all four NRT prod-
ucts was low, with 2% of patch users, 7% of gum
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and inhaler users and 10% of nasal spray users con-
tinuing to use the NRT product at week 15. Among
those people who were abstinent from smoking at
15 weeks, the incidences were 8% for patch users,
25% for gum and inhaler users and 37% for nasal
spray users. They also found little evidence of
withdrawal discomfort related to discontinuing use
of the NRT products. However, individuals using
the inhaler reported increased strength of urges to
smoke after discontinuing use.!']

In another study!!’>! examining combination
therapy for smoking cessation using the nicotine
inhaler and nicotine patch, investigators found no
evidence of abuse liability with the nicotine inhaler
because there was no increase in inhaler use noted
during or after the 12-week treatment period. The
abuse liability of the patch was not evaluated in this
study.

Previous studies!'® 1! have found that abrupt
discontinuation of nicotine gum resulted in with-
drawal symptoms. In one study among smokers
who had used nicotine gum to stop smoking,291 30
to 40% used the gum beyond the recommended 3
months, and 15 to 20% used it for more than 1 year.
Another study found that decreased cost increased
nicotine gum usage beyond the recommended pe-
riod.[?!1 These results, however, may be less infor-
mative for real-world situations where nicotine
gum is not provided free for an extended period of
time. On the other hand, research indicates that in-
creasing the cost of nicotine gum may decrease
appropriate use, thus making the gum less effective
than it should be for smoking cessation.[2!]

Sutherland et al.[??! found that 43% of partici-
pants abstinent from smoking who had used the
nicotine nasal spray (11% of all those assigned ac-
tive spray) continued to use the spray at 12 months
compared with none of the individuals who were
abstinent from smoking in the placebo group. They
also found that the amount of nicotine nasal spray
used per day increased over time among those who
used it beyond the recommended 3 months, sug-
gesting the development of tolerance to the medi-
cation. However, another explanation for the in-
creased amount used per day is that the spray’s
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adverse effects lessen with time and therefore per-
haps the spray becomes less irritating to use. These
findings may be viewed as evidence that there is
some abuse liability associated with nicotine nasal
spray.

Similarly, Hjalmarson et al.l'*! found that 10%
of all participants (29% of those abstinent from
smoking) continued to use the nasal spray at 12
months despite advice to use it for only 3 months.
However, unlike in the study by Sutherland et
al.,[?2l Hjalmarson et al. did not find escalating use
of nasal spray over time. They found that the num-
ber of doses used per day was stable over time even
up to 1 year later.

Reports of escalating use were not found with
the nicotine patch, nicotine inhaler or nicotine
gum, which all have different pharmacodynamic
profiles to the nicotine nasal spray.!°]

3.2 Added Benefit of Prolonged Use

In the Lung Health Study,/?3 it was observed
that participants who used nicotine gum liberally
and for a longer period of time were more success-
ful at quitting than those who used the gum in cau-
tious amounts and for a shorter period of time. In
a study to examine the predictors of smoking ces-
sation at the end of treatment and relapse over the
first 2 years in the Lung Health Study, Nides et
al.?* found that extended use of nicotine gum
probably prolonged the abstinence of more de-
pendent smokers, thereby increasing their post-
treatment quit rates. However, they also found that
extended nicotine gum use (at 4 months) predicted
relapse for men at 12 months, and extended use to
12 months predicted relapse for both men and
women at 24 months. A possible explanation for
these apparently conflicting findings is that those
who used the gum long term were more dependent
smokers and would have relapsed sooner if not for
long-term gum use. The authors also speculate that
individuals who were late relapsers had less confi-
dence in their ability to quit smoking and in their
ability to quit gum use without relapsing. The au-
thors concluded that the extended use of nicotine
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gum without the development of additional coping
skills might lead to late relapse to smoking.[?*]

In another study, Murray et al.[*’! found that
gum use at 1 year was inversely associated with
sustained abstinence from smoking over 5 years
for all age and gender subgroups of participants.
They concluded that long-term gum use did not
predict long-term abstinence from smoking. They
also speculated that those individuals still using
the gum at 1 year were possibly more nicotine ad-
dicted, more insecure about becoming and remain-
ing smoke free and at risk for relapse.

Hajek et al.[2¢] studied the occurrence, determi-
nants and effect on bodyweight gain of long-term
nicotine gum use, defined as any use of nicotine
gum at 1 year. They found that long-term use of
the gum was an essential ingredient of treatment
success for some smokers and that long-term gum
users gained less bodyweight. They also found that
long-term gum users tended to be heavier smokers
and tended to use more gum per day during the
treatment period than those who failed treatment
and those who successfully quit without using the
gum long term.

A meta-analysis by Fiore et al.[*’! found no ap-
parent treatment benefit in extending the use of the
nicotine patch beyond 8 weeks. Also, Tgnnesen et
al.?8 completed a study to determine whether a
higher dosage and longer duration of nicotine
patch therapy would increase success rates as part
of a European multicentre, randomised, double-
blind, placebo-controlled smoking cessation trial.
They found that continuation of treatment beyond
8 to 12 weeks did not increase success rates at 1
year.

Stapleton et al.”?1 found no difference in risk of
relapse to smoking after 1 year in participants who
were abstinent from smoking and who used nicot-
ine nasal spray for 1 year compared with those who
stopped use at the recommended 3 months or at
some other point prior to 1 year. Another study of
nicotine nasal spray found that prolonged use for
12 months resulted in less bodyweight gain.[22]

Hays et al.3% conducted a study to determine if
long-term therapy with bupropion would decrease
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the rate of relapse among smokers who had re-
cently quit. They noted that 12 months after begin-
ning medication, 55.1% of bupropion recipients re-
mained abstinent from smoking compared with
42.3% of those taking placebo. In addition, 6
months after the end of treatment, the point preva-
lence abstinence rate remained significantly higher
in those taking bupropion compared with those tak-
ing placebo. An additional benefit observed with
long-term use of bupropion was significantly less
bodyweight gain than in individuals taking pla-
cebo.[301

3.3 Safety of Prolonged Use

Data on the safety of prolonged use of buprop-
ion and NRT products other than gum are ex-
tremely sparse. Several studies have reported the
long-term use of nicotine gum and have not found
such use to be harmful.?%-24-26311 West and col-
leagues!'3! speculate that long-term use of NRT is
considered safer than continued smoking, so if the
choice is between continued smoking and pro-
longed use of NRT, the latter is preferred from a
health standpoint. Likewise, Hughes et al.?9T argue
that nicotine gum may be safer than cigarettes be-
cause of the lower levels of nicotine and the ab-
sence of carbon monoxide and carcinogens. In the
Lung Health Study,!! there was no evidence of
significant adverse outcomes for people who used
nicotine gum for up to 1 year. In addition, there was
no evidence of significant adverse outcomes for
those who used nicotine gum and concomitantly
smoked cigarettes. The Lung Health Study also
found that follow-up with intensive instruction and
monitoring of individuals using nicotine gum re-
sulted in fewer adverse effects.

Hughes et al.?Y found that even individuals
who used nicotine gum for up to 10 months had no
withdrawal symptoms with gradual reduction of
use. In addition, the probability of relapse to smok-
ing following cessation of nicotine gum was not
increased after prolonged use. They attributed the
dependence on the long-term use to the psychoac-
tive properties of nicotine in the gum, because
study participants continued using the gum beyond
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the recommended 4 months. However, participants
were also told to use the gum until they felt confi-
dent that they had conquered the withdrawal from
tobacco, and free gum was made available beyond
the recommended stopping point. The authors con-
cluded that long-term use is prevalent but rarely
persists, so physicians can defer intervening for pa-
tients exhibiting long-term use unless it extends
more than 1 year beyond the quit date.l?%! The au-
thors also stated that there were not enough scien-
tific data at that time to suggest that physicians
should routinely encourage long-term use of nicot-
ine gum.

Hurt et al.32! conducted a randomised trial to
compare three different methods of cessation from
long-term nicotine gum use by individuals who had
used the gum for 14 to 56 months (median duration
of 36 months). They found no significant differ-
ences in the three methods examined (abrupt ces-
sation, taper with placebo gum and taper with
nicotine gum) in terms of helping participants be-
come abstinent from gum use while maintaining
abstinence from smoking. They concluded that
motivated individuals could stop long-term nicot-
ine gum use without relapse to gum use or smoking
by either brief tapering or abrupt cessation. The
authors also noted that long-term use of nicotine
gum still exposes these people to a relatively small
amount of nicotine compared with continued
smoking given the usual pattern of gum use noted
among study participants.[32]

Some studies have found evidence of depend-
ence on nicotine gum such as increased withdrawal
symptoms during abstinence of gum use, cravings
for nicotine gum and other symptoms consistent
with nicotine withdrawal 161819331 Studies have
shown that abrupt cessation of nicotine gum use
can produce withdrawal symptoms that are similar
to those occurring after smoking cessation but that
are less intense.!'®! West and Russell!!®] examined
withdrawal from long-term nicotine gum (2mg)
use among former heavy smokers (average ciga-
rette consumption was 34 per day) where the aver-
age duration of gum use was 20 months. In this
study they found that abrupt withdrawal from long-
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term nicotine gum use could lead to subjective
withdrawal effects similar to those of cigarette
withdrawal. Thus, it can be argued that the with-
drawal symptoms experienced by participants in
these studies were the result of previous depend-
ence on tobacco that had been present long before
nicotine gum use. Moreover, there are no known
reports of nicotine gum abuse by nonsmokers.[7]

In conclusion, a number of studies point to the
use of nicotine beyond the recommended time-
frame as evidence of abuse liability. However, in
most studies, the gum was made available at no
cost even beyond the advised stopping point. This
may be an indication that people were receiving
mixed or contradictory messages and as a result
simply chose to extend the therapeutic use of the
products. Also, in most studies, participants who
used the gum for longer periods tended to have
been the more dependent smokers.

4. Harm Reduction Through Nicotine
Maintenance Therapy

Harm reduction through nicotine maintenance
therapy may be considered a mechanism for de-
creasing the risks associated with continued smok-
ing and involves weighing the relative risk of ex-
tended use of NRT against the numerous health
risks associated with continued smoking or to-
bacco use. Nicotine itself is relatively safe com-
pared with tobacco products that deliver a number
of other toxic substances in addition to nicotine.
These other toxic substances are felt to be respon-
sible for tobacco-attributable morbidity and mor-
tality. In addition, NRT products deliver lower
doses of nicotine at slower rates compared with
smoking. There is no evidence that NRT confers
more risk than cigarettes and tobacco in terms of
cardiovascular events, respiratory disease and car-
cinogenic risk. Several studies have documented a
lack of an association between nicotine patches
and gum and acute cardiovascular events, even in
those who continued to smoke while using the
nicotine replacement product.’8! Most tobacco
control experts would agree that prolonged use of

© Adis Infernational Limited. All rights reserved.

pharmacotherapy is preferable to continued to-

bacco use from a health standpoint.[8:13:20.34.35]
For a comparison of the risks and benefits asso-

ciated with prolonged use of NRTs, see table 1.

5. Discussion

5.1 Argument for Long-Term Use
of Pharmacotherapy

Pharmacotherapy has proven very effective for
treating tobacco use and dependence. The benefits
of prolonged use of pharmacotherapy are evident
and seem to outweigh the potential harms. The
abuse potential of bupropion and NRT products is
low, as demonstrated in a number of studies, and
these products are less harmful than cigarettes and
tobacco as they do not contain all of the cancer-
causing chemicals found in tobacco. Moreover,
long-term use of some of the pharmacotherapies
available may help prevent relapse in a number of
former tobacco users. However, since some stud-
ies show that those individuals who did not con-
tinue to use NRT after 1 year were more likely to
sustain smoking cessation over 5 years, long-term
use of NRT might be beneficial only to a certain
point beyond which it is associated with relapse.
On the other hand, this may be attributable to the
characteristics of those who continue to use NRT
beyond a year (i.e. more dependent smokers, those
with less confidence in their quitting ability).
There is clearly a need for more research in the area
of the long-term use of pharmacotherapy for treat-
ing tobacco dependence and preventing relapse.

Russell®7! argued that in order to make real
strides towards eliminating tobacco use, we must
not focus on the efficacy of new nicotine delivery
systems as temporary aids to cessation but con-
sider their potential as long-term alternatives to to-
bacco. If our main concern is to reduce tobacco-
related diseases and not necessarily eliminate
addiction to nicotine, we should promote mecha-
nisms of nicotine delivery that are free of the many
cancer-causing compounds found in tobacco. He
proposes that certain nicotine replacement prod-
ucts be made readily available and palatable and
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Table I. Comparison of the risks and benefits of the prolonged use of pharmacotherapies for treating tobacco dependence

Nicotine patch Nicotine gum Nicotine nasal spray  Nicotine oral inhaler ~ Bupropion
Recommended duration Up to 6-10 weeks, Upto 12 weeks Up to 6 months, Up to 6 months, Upto6
of treatment including tapering including tapering including tapering months
period period period
Abuse potential Minimal Low Moderate Low? Minimal
Benefits of prolonged use
improved abstinence No Yes Unclear Yes Yes
decreased relapse risk No No® No No evidence Yes
less bodyweight gain No evidence Yes Yes No evidence Yes

Relative risk of cardiovascular
events, respiratory disease or
cancer compared with smoking

Markedly less

Markedly less

Markedly less Markedly less Markedly less

a Few studies are available.%¢!

b There is evidence that prolonged use of nicotine gum is associated with relapse.

that they be deliberately promoted on the open
market for long-term use in order to compete with
tobacco products. He argues that active promotion
of nicotine replacement will help many countries
achieve sustained declines in smoking prevalence,
with the added bonus of decreasing environmental
tobacco smoke exposure.3”] Warner et al.[38] ques-
tion whether the healthcare community should
continue to regard abstinence as the only therapeu-
tic goal, or if perhaps we should consider a ‘harm-
reduction’ strategy using long-term nicotine main-
tenance products that deliver nicotine without the
other toxic substances found in tobacco products.
McNeill et al.[3) argue that NRTs should be made
as widely available as cigarettes and that they
should be designated and used for smoking reduc-
tion, to support temporary abstinence and for long-
term maintenance use.

5.2 Argument Against Long-Term Use
of Pharmacotherapy

Readily available nicotine-containing products
might induce children and others who are not using
tobacco to initiate nicotine use resulting in sub-
sequent addiction. For example, there is concern
that a ‘nicotine mint lozenge’, to be marketed by a
tobacco company, will be attractive to children and
possibly lure them into a lifetime of nicotine addic-
tion.[*01 Another concern is that readily available
nicotine-containing products will help people
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without the intention of quitting to maintain their
cigarette smoking by providing nicotine in situa-
tions where they are not allowed to smoke.?8! In
addition, a number of studies have shown that a
course of long-term NRT (particularly gum) ap-
pears to be negatively associated with maintenance
of long-term cessation of smoking.!?#23! Finally,
although NRTs are well tolerated when used for
the short term, more data are necessary on the
safety of their long-term use.

6. Conclusions

Arbitrary limitations on the duration of use of
medications to treat tobacco dependence may
serve to prevent a number of people from achieving
and maintaining lifelong abstinence from tobacco
products.*!l Since tobacco dependence is and
should be treated like a chronic disease, we should
not limit the duration of treatment or the number
of treatment courses when our desired goal is to
reduce harm, promote health and ultimately assist
the patient in achieving long-term cessation of to-
bacco use. Currently, there is not a sufficient evi-
dence base to recommend long-term or mainte-
nance pharmacotherapy for all smokers trying to
quit, because neither the safety nor efficacy of such
use has been unequivocally established. However,
given the varied temporal course of nicotine with-
drawal and considering prior patient experience
with quitting, long-term maintenance therapy should
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be considered an appropriate therapeutic plan for
selected individuals.

Acknowledgements

This research was supported in part by the National

Cancer Institute P5S0-CA84724 centre grant and minority
supplements.

1.

References

Lichenstein E, Glasgow RE, Abrams DB. Social support in
smoking cessation: in search of effective interventions.
Behav Ther 1986; 17 (5): 607-19

. Murray RP, Voelker HT, Rakos RF, et al. Intervention for re-

lapse to smoking: the Lung Health Study restart programs.
Addict Behav 1997; 22 (2): 281-6

. Benowitz NL. Nicotine replacement therapy: what has been

accomplished — can we do better? Drugs 1993; 45 (2): 157-70

. Fagerstrom KO. Nicotine replacement: present and future.

CVD Prev 1999 Jun; 2 (2): 145-9

. Hughes JR, Higgins ST, Bickel WK. Common errors in the

pharmacologic treatment of drug dependence and with-
drawal. Compr Ther 1994; 20 (2): 89-94

. Henningfield JE. Nicotine medications for smoking cessation.

N Engl J Med 1995 Nov; 333 (18): 1196-203

. Physicians’ Desk Reference. 56th ed. Montvale (NJ): Medical

Economics Company, Inc., 2002

. 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 Jun

. Holm KJ, Spencer CM. Bupropion: a review of its use in the

management of smoking cessation. Drugs 2000 Apr; 59 (4):
1007-24

. Brigham J, Henningfield JE, Stitzer ML. Smoking relapse: a

review. Int J Addict 1991; 25 (9A, 10A): 1239-55

. Piasecki TM, Fiore MC, Baker TB. Profiles in discouragement:

two studies of variability in the time course of smoking with-
drawal symptoms. J Abnorm Psychol 1998; 107 (2): 238-51

. Piasecki TM, Niaura R, Shadel WG, et al. Smoking withdrawal

dynamics in unaided quitters. J Abnorm Psychol 2000; 109
(1): 74-86

. West R, Hajek P, Foulds J, et al. A comparison of the abuse

liability and dependence potential of nicotine patch, gum,
spray and inhaler. Psychopharmocology (Berl) 2000 Jan;
149: 198-202

. Hjalmarson A, Franzon M, Westin A, et al. Effect of nicotine

nasal spray on smoking cessation: a randomized, placebo-
controlled, double-blind study. Arch Intern Med 1994; 154:
2567-72

. Bohadana A, Nilsson F, Rasmussen T, et al. Nicotine inhaler

and nicotine patch as a combination therapy for smoking ces-
sation: a randomized, double-blind, placebo-controlled trial.
Arch Intern Med 2000; 160: 3128-34

. Hughes JR. Dependence on and abuse of nicotine replacement

medications: an update. In: Benowitz NL, editor. Nicotine
safety and toxicity. New York: Oxford University Press,
1998: 147-57

. Hughes JR. Dependence potential and abuse liability of nicotine

replacement therapies. Prog Clin Biol Res 1988; 261: 261-77

© Adis Infernational Limited. All rights reserved.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

. Hughes JR, Hatsukami DK, Skoog KP. Physical dependence

on nicotine in gum: a placebo substitution trial. JAMA 1986;
255:3277-9

. West JR, Russell MA. Effects of withdrawal from long-term

nicotine gum use. Psychol Med 1985; 15: 891-3

Hughes JR, Gust SW, Keenan RM, et al. Long-term use of
nicotine versus placebo gum. Arch Intern Med 1991 Oct; 151:
1993-8

Hughes JR, Wadland WC, Fenwick JW, et al. Effect of cost on
the self-administration and efficacy of nicotine gum: a pre-
liminary study. Prevent Med 1991; 20: 486-96

Sutherland G, Stapleton JA, Russell MA, et al. Randomised
controlled trial of nasal nicotine spray in smoking cessation.
Lancet 1992 Aug; 340: 324-9

Murray RP, Daniels K. Long-term nicotine therapy. In: Benowitz
NL, editor. Nicotine safety and toxicity. New York: Oxford
University Press, 1998: 173-82

Nides MA, Gonzales D, Tashkin DP, et al. Predictors of initial
smoking cessation and relapse through the first 2 years of the
Lung Health Study. J Consult Clin Psychol 1995; 63 (1): 60-9

Murray RP, Gerald LB, Lindgren PG, et al. Characteristics of
participants who stop smoking and sustain abstinence for 1
and 5 years in the Lung Health Study. Prevent Med 2000; 30:
392-400

Hajek P, Jackson P, Belcher M. Long-term use of nicotine
chewing gum: occurrence, determinants, and effect on weight
gain. JAMA 1988 Sep; 260 (11): 1593-6

Fiore MC, Smith SS, Jorenby DE, et al. The effectiveness of
the nicotine patch for smoking cessation: a meta-analysis.
JAMA 1994 Jun; 271 (24): 1940-7

Tgnnesen P, Paoletti P, Gustavsson G, et al. Higher dosage
nicotine patches increase one-year smoking cessation rates:
results from the European CEASE trial. Eur Resp J 1999; 13:
238-46

Stapleton JA, Sutherland G, Russell MA. How much does re-
lapse after one year erode effectiveness of smoking cessation
treatments? Long term follow up of randomised trial of nicot-
ine nasal spray. BMJ 1998 Mar; 316 (7134): 830-1

Hays JT, Hurt RD, Rigotti NA, et al. Sustained-release buprop-
ion for pharmacologic relapse prevention after smoking ces-
sation. Ann Intern Med 2001 Sep; 135 (6): 423-33

Murray RP, Bailey WC, Daniels K, et al. Safety of nicotine
polacrilex gum used by 3,094 participants in the Lung Health
Study: Lung Health Study Research Group. Chest 1996 Feb;
109: 438-45

Hurt RD, Offord KP, Lauger GG, et al. Cessation of long-term
nicotine gum use: a prospective, randomized trial. Addiction
1995; 90: 407-13

Hatsukami D, Huber M, Callies A, et al. Physical dependence
on nicotine gum: effect of duration of use. Psychopharmacol-
ogy (Berl) 1993; 111 (4): 449-56

Stratton K, Shetty P, Wallace R, et al. Clearing the smoke: assess-
ing the science base for tobacco harm reduction: Institute of
Medicine. Washington, DC: National Academy Press, 2001

Hurt RD. Clinical implications of long-term nicotine use. In:
Ferrence R, Slade J, Room R, et al., editors. Nicotine and
public health: the American Public Health Association.
Washington, DC: United Book Press, 2000: 389-428

Schuh KJ, Schuh LM, Henningfield JE, et al. Nicotine nasal
spray and vapor inhaler: abuse liability assessment. Psycho-
pharmacology (Berl) 1997; 130: 352-61

CNS Drugs 2002; 16 (10)



662

Sims & Fiore

37. Russell MA. The future of nicotine replacement. Br J Addict
1991; 86: 653-8

38. Warner KE, Slade J, Sweaner DT. The emerging market for
long-term nicotine maintenance. JAMA 1997 Oct; 278 (13):
1087-92

39. McNeill A, Foulds J, Bates C. Regulation of nicotine replace-
ment therapies (NRT): a critique of current practice. Addic-
tion 2001; 96: 1757-68

40. National Center for Tobacco-Free Kids: petition for Food and
Drug Administration regulation of Activa tobacco lozenges
[online]. Available from URL: http://tobaccofreekids.org/
reports/newproducts/petition.pdf [Accessed 2002 Jul 16]

© Adis Infernational Limited. All rights reserved.

41. Henningfield JE. Tobacco dependence treatment: scientific
challenges, public health opportunities. Tob Control 2000; 9
Suppl. I: i3-i10

Correspondence and offprints: Dr Tammy Harris Sims, Uni-
versity of Wisconsin Medical School, Center for Tobacco
Research and Intervention, 1930 Monroe Street, Suite 200,
Madison, WI 53711-2027, USA.

E-mail: ts2@ctri.medicine.wisc.edu

CNS Drugs 2002; 16 (10)



	Abstract 653
	1. Current Recommendations for Therapy 654
	1.1 Nicotine Gum 654
	1.2 Nicotine Patch 655
	1.3 Nicotine Nasal Spray 655
	1.4 Nicotine Inhaler 655
	1.5 Bupropion 655

	2. Time Course of Nicotine Withdrawal Symptoms 655
	3. Using Long-Term Pharmacotherapy to Improve the Efficacy of Tobacco Dependence Treatment 656
	3.1 Abuse Liability 656
	3.2 Added Benefit of Prolonged Use 657
	3.3 Safety of Prolonged Use 658

	4. Harm Reduction Through Nicotine Maintenance Therapy 659
	5. Discussion 659
	5.1 Argument for Long-Term Use of Pharmacotherapy 659
	5.2 Argument Against Long-Term Use of Pharmacotherapy 660

	6. Conclusions 660
	Acknowledgements 661
	References 661
	Correspondence and offprints 662
	E-mail 662

