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The number of cancer survivors is significantly increasing, thereby prioritizing
the importance of identifying and preventing adverse health outcomes within
this high-risk population. Cigarette smoking is of particular salience as it places
both adolescents and adults with a cancer history at risk for various health pro-
blems, including second malignancies. The purpose of this article is to provide a
comprehensive review of the smoking literature as it relates to adolescents and
adults on-treatment and surviving cancer. In particular, the article reviews the
prevalence, risk factors, and health outcomes associated with smoking, in addi-
tion to the prevention and smoking cessation interventions available to adoles-
cent and adult oncology patients. Furthermore, efficacious cessation strategies
have recently emerged from the smoking literature in healthy populations, and
their application to oncology populations is discussed. Cancer 2007;110:2408-
19. © 2007 American Cancer Society.
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c igarette smoking is the number 1 preventable cause of morbid-
ity and mortality in the U.S., and despite large public health
efforts, nearly 21% of the population still smokes.! In addition to
targeting adolescent and adult populations for prevention and inter-
vention efforts in general, particular interest has been placed on
aggressively targeting those at greater medical risk for smoking-
related diseases.” Two such high-risk groups include adolescents
and adults receiving treatment and surviving cancer. In 2000, the
National Cancer Institute estimated that there were approximately
10 million cancer survivors in the U.S. Currently, the 5-year cure
rate for pediatric cancers exceeds 75% and outcomes for adult
patients are improving as well.> As a result, the number of cancer
survivors is dramatically increasing, thus prioritizing the importance
of identifying efficacious prevention and smoking cessation pro-
grams.

The purpose of this article is to provide a comprehensive review
of the smoking literature as it relates to adolescents and adults on-
treatment and surviving cancer, and to highlight tobacco findings
emerging from healthy populations and apply them to patient care
issues within the cancer context. The first goal of this review is to
examine the prevalence of smoking among cancer patients. Second,
the adverse health outcomes associated with smoking within the
context of cancer treatment and survival will be addressed, followed
by a description of the established and emerging factors associated
with smoking. Empirically supported treatments for smoking
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prevention and cessation in cancer survivors will be
discussed, along with a review of the emerging areas
that may eventually be promising smoking cessation
components. Finally, limitations and directions for
future research are highlighted, followed by sugges-
tions for clinician-based interventions. This review
addresses the above issues in adolescents with can-
cer and adult-onset cancer survivors separately. This
is necessary because tobacco control efforts in ado-
lescents with cancer generally focus on smoking
prevention, while the literature on adult cancer survi-
vors focuses primarily on cessation.

Adolescents Receiving Treatment and Surviving Cancer
Smoking prevalence

Although 23% of high school students are current
smokers, self-reported rates of smoking among ado-
lescents receiving treatment and surviving cancer
appear to be significantly lower. Mulhern et al.®
first reported that 8.2% of adolescent survivors of
childhood cancer used tobacco. Other studies based
on self-reports found that 2% to 14% of adolescents
with a history of cancer engage in cigarette smok-
ing.>” In what to our knowledge is the only study
to date to examine tobacco use in preadolescents,
Tyc et al. (unpublished data) found no differences
in tobacco use among children ages 8 to 11 years
with and without cancer, with zero reports of
tobacco use being endorsed among the preadoles-
cent patients. (See Limitations and Future Direc-
tions for a discussion on threats to the validity of
self-reported smoking in this population.)

Adverse health outcomes associated with tobacco use

Early health consequences for young smokers gener-
ally include respiratory symptoms and infections,
reduced rates of lung growth and function, increased
cough and phlegm production, compromised physi-
cal activity, and adverse changes in lipid profiles
resulting in cardiovascular sequelae.? High school
students who regularly smoked for at least 4 years
are 2.4 times more likely to report poor overall health
and up to 2.7 times more likely to report wheezing
or gasping, cough with phlegm or blood, and short-
ness of breath when not exercising, as compared
with their nonsmoking peers.” These tobacco-related
complications may be particularly damaging for
adolescents who are receiving treatment for cancer.
For example, acute complications of smoking include
predisposition to respiratory infections due to com-
promised mucosal defenses and increased symptoms
of acute radiation mucositis. These complications
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may be especially problematic for those patients who
are immunocompromised due to cancer treatment.
Smoking may also delay rates of healing after sur-
gery, thus compromising rehabilitation efforts and
return of the patients’ optimal daily functioning.'’

Adolescents with a history of cancer are already
at higher risk for developing smoking-related compli-
cations (including second cancers); thus, the long-
term sequelae of smoking must also be considered.
For example, antineoplastic therapies are associated
with future cardiopulmonary toxicities and organ
compromise that can be potentiated by smoking.'!
Specifically, patients treated with carmustine and
bleomycin and/or pulmonary radiotherapy (RT) are
more likely to develop serious respiratory problems
and restrictive lung disease if they smoke.'*" Like-
wise, long-term smoking for patients treated with
anthracyclines is associated with higher risk of con-
gestive heart failure.'* RT and smoking are independ-
ently associated with decreases in bone density;
therefore, the cumulative effect of RT and smoking
may place these patients at high risk for osteoporo-
sis.'®> Emphasis must be placed on preventing smok-
ing so that the aforementioned health complications
can be avoided in this high-risk group.

Emerging issues in smoking-related risk

factors in adolescents with a cancer history

Compared with the literature concerning healthy
adolescents, factors influencing tobacco use among
adolescents with a history of cancer have received
little attention. Yet current research suggests that
the sociodemographic and cognitive-motivational
variables predictive of tobacco use are similar to
those of healthy youths. For example, Tyc et al.’
compared 90 patients receiving treatment for cancer
with 279 healthy adolescents with regard to factors
such as intentions to smoke, instrumental value (ie,
the relative value associated with smoking), tobacco
knowledge (ie, knowledge of the risks associated
with tobacco use), perceived vulnerability (ie, the
extent to which one believes he/she is vulnerable to
tobacco-related health risks), etc. Although non-
smoking adolescents with cancer were one-third
less likely to report intentions to smoke, no other
significant differences were identified between
groups. With regard to adolescents surviving cancer,
older age, past tobacco use, lower tobacco knowl-
edge, and greater perceived value of smoking have
been found to predict increased intentions of future
tobacco use, which is similar to the findings in
nonsmoking healthy adolescents.'®'” These results
suggest that smoking prevention and cessation
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interventions currently developed for healthy ado-
lescents should generalize to adolescents with a his-
tory of cancer.

Genotyping. In addition to sociodemographic and
psychosocial factors, smoking initiation, age at
smoking onset, and smoking escalation may be
associated with genetic variation of the dopamine
pathway.'® Support for this theory has developed
from studies linking smoking behavior with dopa-
mine receptor and transporter genes, specifically
the Al and BI alleles of the DRD2 gene and the 10-
repeat allele of the SLC6A3 gene.'®?° The 9-repeat
allele, SLC6A3, for example, has been associated
with a 22% reduction in dopamine transporter pro-
tein, resulting in less clearance and greater bioavail-
ability of dopamine. Thus, individuals who carry the
more common 10-repeat allele may achieve greater
reward from nicotine’s effects on dopamine activity.
Because DNA-based tests for susceptibility to nico-
tine addiction have been developed, we may soon
be in a position to accurately predict which indivi-
duals will become nicotine-dependent, which has
enormous implications for identifying and targeting
high-risk patients for smoking prevention before
nicotine exposure. This tobacco-control approach is
particularly promising in that 61% of adolescents
with a history of cancer report interest in under-
going nicotine-addiction susceptibility genetic test-

ing.?!

Psychological distress. Psychologic distress is a well-
established factor that influences smoking among
adolescents. Regular adolescent smokers are re-
ported to be 3 times more likely to have seen a phy-
sician for psychologic complaints compared with
their nonsmoking peers.” The correlation is even
more pronounced among those adolescents geneti-
cally predisposed for nicotine addiction. Specifically,
Audrain-McGovern et al.*> found a multiplicative
effect of nicotine-addiction genetic polymorphisms
and affective distress, with smoking progression
being most extreme among those adolescents who
were both depressed and genetically susceptible for
smoking. The proposed mechanism explaining this
correlation lies in the direct pharmacologic effects of
nicotine, which reportedly moderates psychologic
distress.?® Although the findings are mixed, evidence
suggests that survivors of childhood cancer experi-
ence greater levels of psychologic distress in adoles-
cence and young adulthood than do unrelated or
sibling controls, thus placing them at high risk for
smoking onset and progression.**

Inattention. Associations between tobacco use and
inattention have been well documented among those
experiencing attention deficit/hyperactivity disorder
(ADHD).?® Survivors of childhood cancer are at high
risk for experiencing similar symptoms of inattention
due to cancer treatment including cranial irradiation
and high-dose antimetabolite therapy.”®” Recently, the
correlation between increased inattention in childhood
and later smoking has been evidenced among adults
with a childhood history of cancer.?® The use of stimu-
lant medication (ie, methylphenidate) in reducing inat-
tention among children treated for cancer has
primarily examined intervention-related cognitive out-
comes in the context of improving academics and
social skills. Should further relations be identified
between inattention and health behaviors such as
smoking in this population, the utility of these pharma-
cologic interventions could also be tested with regard
to prevention/reduction of smoking.

Empiric support for smoking prevention interventions

Although smoking cessation has been the focus of
adult interventions, smoking prevention has been
emphasized in adolescent oncology. To our knowl-
edge, there have been 3 interventions targeting
smoking outcomes among adolescents with a history
of cancer that have utilized randomized experimental
designs. Hudson et al.*? initially reported that a be-
havioral risk-counseling intervention was unsuccess-
ful in producing significant changes in the areas of
health knowledge, perceptions, and a composite of
health behaviors (including tobacco use). Yet in a
secondary analysis of the data, Cox et al.** analyzed
the behavioral health outcomes individually and
found significant intervention effects. At 12 months’
of follow-up, smoking abstinence remained consist-
ent in the treatment group, while decreasing in the
control group. Similarly, in a randomized 2-group
brief tobacco risk-counseling intervention for adoles-
cent survivors of childhood cancer, Tyc et al.*! found
that those in the intervention group had greater
changes in tobacco knowledge, tobacco-related per-
ceived vulnerability, and intentions to smoke com-
pared with those in the control group. Finally, Hollen
et al.” tested the efficacy of an educational/social
support intervention designed to improve decision-
making and behavioral risk-taking. Intervention par-
ticipants significantly improved behavioral health de-
cision-making skills at 1, 6, and 12 months after
intervention, and marginally improved smoking
behavior at 6 months after intervention. Collectively,
these interventions suggest that educational and be-
havioral risk-counseling interventions are beneficial



in reducing smoking risk among adolescents with a
history of cancer up to 12 months after intervention.
Long-term follow-up studies are needed to establish
whether such interventions are effective in prevent-
ing smoking onset and progression to a consistent
and/or heavier tobacco use during the high-risk ado-
lescent and young adult years.

Emerging issues in smoking cessation among

adolescents with a cancer history

As noted previously, smoking prevention has been
the focus of intervention research among those
researchers studying tobacco use in adolescents with
a history of cancer, presumably due to the low preva-
lence of smoking in this population. Yet among the
interventions reviewed, 11% to 14% of adolescents
self-reported smoking, suggesting that active smok-
ing is a clinically significant problem. Furthermore,
this rate of self-reported smoking may be spuriously
low due the perceived consequences associated with
smoking disclosure and parent/medical staff reac-
tion. As a result, effective strategies, such as the fol-
lowing emerging areas, are needed to maximize the
success of smoking cessation interventions delivered
by health care professionals.

Pharmacotherapy. In 2000, the Public Health Service
Clinical Practice Guidelines for Treating Tobacco Use
and Dependence released specific recommendations
for tobacco use treatments in children and adoles-
cents.** According to one recommendation, clini-
cians treating adolescents may consider prescriptions
for sustained-release bupropion or nicotine replace-
ment therapy (NRT) when there is evidence of nico-
tine dependence and a desire to quit tobacco use. In
addition, because no evidence exists that sustained-
release bupropion or NRT is harmful to children and
adolescents, these agents may be used when tobacco
dependence is obvious. Although it may be prema-
ture to recommend the use of pharmacotherapy in
treating smoking and nicotine dependence in adoles-
cents with a history of cancer, the following repre-
sents a review of the evidence for nicotine
replacement therapies and sustained-release bupro-
pion with additional commentary on their use within
the context of pediatric cancer.

Nicotine replacement therapy. Several studies have
examined the efficacy of NRT in reducing smoking
among healthy adolescents, with generally mixed
findings. Smith et al.** examined the efficacy of an 8-
week nicotine patch intervention plus individual/
group therapy and found that 13.6% of teens had
biochemically validated smoking cessation at trial
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conclusion, but this fell to 5% at 6-month follow-up.
Similar results were obtained in a 6-week nicotine
patch therapy plus behavior intervention conducted
among 101 smoking adolescents ages of 13 to 17
years.>® The biologically verified smoking cessation
rate was 10.9% after the NRT trial, but only 5% at 6
months of follow-up. Finally, 18% of the adolescent
smokers in the study by Hanson et al.** did achieve
abstinence while utilizing NRT plus cognitive behav-
ioral therapy (CBT) intervention; however, this rate
did not differ from the placebo group.

Despite these findings, to our knowledge there is
at least 1 well-designed study that found that NRT is
effective in reducing smoking among medically at-
risk adolescents. Moolchan et al.*® designed a dou-
ble-blind, randomized trial that tested the efficacy of
12-week NRT and CBT intervention in achieving bio-
logically verified smoking cessation among 3 groups:
nicotine patch (21 mg), nicotine gum (2 mg and
4 mg), and placebo patch or gum. At 17.6%, the
3-month postintervention smoking abstinence rate
was highest among teens in the nicotine patch group
(compared with 6.5% in the group using gum and
2.5% in the placebo group), with significant differ-
ences being identified between the patch and pla-
cebo groups.

To our knowledge, no studies to date have
reported significant or dangerous side effects related
to the use of NRT among healthy adolescents, but
NRT has not yet been tested among adolescents with
a history of cancer. Contraindications for the use of
NRT include serious cardiac arrhythmias, severe or
worsening angina, recent myocardial infarction, and
hypersensitivity or allergy to nicotine.*” Although
those surviving childhood cancer are not at signifi-
cantly higher risk than their healthy peers in experi-
encing these events in adolescence, it is possible that
they could experience acute cardiovascular or pe-
ripheral vascular disease while receiving treatment.
As a result, it is essential that these health issues be
considered by prescribing clinicians before the initia-
tion of NRT.

Burpropion. To our knowledge, only 2 clinical trials
have been published to date examining the efficacy
of sustained-release bupropion in adolescents with
nicotine dependence. In 2004, Upadhyaya et al.*®
reported the results of an open-label pilot examining
the efficacy of sustained-release bupropion plus brief
counseling in achieving smoking cessation among 16
adolescents, 11 of whom were diagnosed with
ADHD. After a 4-week trial of sustained-release
bupropion, the authors reported a biologically veri-
fied point prevalence abstinence rate of 31.3%.
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Furthermore, the number of cigarettes smoked sig-
nificantly decreased over the length of the study.
Killen et al®® conducted a larger clinical trial
(N = 211) in which adolescent smokers were rando-
mized to 1 of 2 conditions: nicotine patch plus sus-
tained-release bupropion (at a dose of 150 mg/day)
or a nicotine patch plus placebo. Both groups also
received group-based skills training. Abstinence rates
did not differ significantly between groups; however,
the majority of adolescents reduced their daily ciga-
rette consumption with smoking abstinence rates of
23% (patch + sustained-release bupropion) and 28%
(patch + placebo) at 10 weeks. To explain these find-
ings, the authors suggested that the dose of sus-
tained-release bupropion was too low compared with
the recommended dose of 300 mg/day for adults,
and that medication adherence was low.

Contraindications for sustained-release bupro-
pion include known central nervous system (CNS)
tumor, current or previous history of seizures, history
of bulimia or anorexia nervosa, having used an mon-
oamine oxidase (MAO) inhibitor within the last 2
weeks, and/or abrupt withdrawal from alcohol or
tranquilizers.”® As a result, sustained-release bupro-
pion is not an option for treating nicotine depend-
ence for those adolescents receiving active treatment
or those surviving brain or other CNS tumors.
Furthermore, the use of this agent must be carefully
considered among those patients actively receiving
chemotherapy with direct CNS effects due to the
increased potential for seizure. Otherwise, there do
not appear to be clear contraindications for the use
of sustained-release bupropion in the adolescent
cancer population, but further research addressing
this issue is warranted.

Limitations and future directions

Recent population-based estimates of active smoking
among adolescents are reported to be approximately
23%." However, the average rate of tobacco use
among active adolescent cancer patients as reported
in the literature is 4%, with tobacco use rates ranging
from 2% to 14% among adolescents with cancer his-
tory.®” These significantly lower rates of tobacco use
is surprising given that 20% of adolescents receiving
active cancer treatment report past tobacco use, and
levels of perceived vulnerability to general health
problems and tobacco-related illness are similar to
that of their healthy peers.® Adolescents differentially
disclose engagement in risky behaviors based on the
setting of disclosure, with perceived anonymity
impacting the validity of the behavioral report.*!
Kann et al.*? found that the behavioral prevalence
estimates, which were primarily affected by setting

among adolescents, were health behaviors that are
illegal (eg, smoking for those age younger than 18
years) or socially stigmatized. These findings, along
with the social benefits of underreporting smoking
within a cancer context, question the validity of self-
reported tobacco use among adolescents with a his-
tory of cancer. It is essential that future studies be
conducted in which the validity of self-reported
smoking (compared with biologic measures of smok-
ing) is established in this high-risk population.

The optimal timing for implementing tobacco
risk education in pediatric cancer patients necessi-
tates further research. Unlike with adult oncology
patients, the delivery of these interventions to pedi-
atric patients at or soon after diagnosis may preclude
receptivity to smoking-related interventions (unpub-
lished data). Studies need to elucidate whether ado-
lescent patients may be more amenable to receiving
health risk counseling early during treatment and di-
agnosis. Furthermore, the treatment context for ado-
lescent oncology is ripe for addressing tobacco issues
within the patient’s family. Parents are often distressed
at the time of their child’s cancer diagnosis and smok-
ing cessation efforts may not be appropriate at this
time. Yet parent-delivered interventions designed to
reduce the patient’s secondhand smoke exposure may
be an appropriate alternative. This way the family
could assist in reducing their child’s risk of tobacco-
related disease while increasing their self-efficacy
related to changing their tobacco behaviors.

Establishing predictive models of smoking initia-
tion among nonsmoking adolescent cancer patients
is also critically important to the development of
effective smoking prevention interventions. To our
knowledge, there have been 3 smoking prevention
trials to date conducted among adolescent survivors
that have positively affected smoking-related risk fac-
tors. However, none of these studies included follow-
up periods beyond 12 months after intervention.
Long-term studies are needed to demonstrate the
utility of these established interventions in prevent-
ing smoking as these teens progress through their
high-risk smoking years. Preadolescent and early-ad-
olescent studies examining the predictive validity of
intentions to smoke (as it relates to later smoking)
would also be beneficial. Should this relation be
established in adolescents with a history of cancer,
much as it has in healthy adolescents, interventions
could target nonsmoking patients who waver in their
commitment to remaining tobacco free.

The use of pharmacotherapy in treating young
nicotine-dependent patients should also be the focus
of future research. There is preliminary support in
demonstrating the safety of NRT and sustained-



release bupropion, and limited support for these
therapies in reducing tobacco use among healthy
adolescents. There also appears to be particular pro-
mise in the use of these methods in reducing smok-
ing among adolescents with attention deficit
hyperactivity disorder. As a result, these interventions
may be particularly useful for pediatric patients
experiencing inattention and/or slowed processing
speed, 2 common cognitive late effects experienced
by those treated for childhood cancer. Once the
safety of these products is established, researchers
may also examine the utility of other NRTs (ie, gum,
lozenges, and inhalers) that may assist in reducing
the lack of adherence often cited in these studies.

Adults Receiving Treatment and Surviving Cancer
Smoking prevalence

Several large studies have been conducted to estab-
lish the prevalence of tobacco use in adult cancer
patients. In 2003, Samant and Tucker*® reviewed the
medical records of 15,850 adult cancer patients
and found that 26% of men and 23% of women
were current smokers after cancer treatment. These
patients smoked approximately 1 pack per day, with
men smoking more than women. In the largest
study of 25,436 cancer patients, 56% of patients
reported having a smoking history, with 5-year sur-
vival rates being 55.4% and 43.5% for nonsmokers
and smokers, respectively.** In contrast, only 17% of
adult survivors of childhood cancer report current
smoking.*®

Adverse health outcomes associated with tobacco use

Cancer patients who smoke are at extremely high
risk for tobacco-related morbidity and mortality not
only due to the carcinogenic effects of smoking but
to the side effects of cancer treatment as well. Head
and neck patients who continue to smoke after a di-
agnosis of cancer, for example, experience an
increased rate and duration of symptoms,*® dimin-
ished efficacy of RT,*” reduced survival time,*® and a
greater risk of disease recurrence or a second pri-
mary tumor.*® The adverse effects of smoking may
also impede treatment-related recovery. For example,
Goodwin et al.®® found that overall complications,
reconstructive failure, mastectomy flap necrosis, and
infectious complications were higher in smokers
undergoing postmastectomy reconstruction than
nonsmokers. Cigarette smoking and RT have a multi-
plicative effect on the risk of subsequent lung cancer
in survivors of Hodgkin disease.”’ Among adult survi-
vors of childhood cancer who smoke, for example,
those who received alkylating agents are at higher
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risk for pulmonary fibrosis,” urinary tract toxicity,>*

and bladder malignancy®* compared with nonsmok-
ing cancer patients.

Benefits associated with smoking cessation

postcancer diagnosis

Smoking cessation results in multiple health benefits
among those diagnosed with cancer. Primary benefits
include increased survival rates, decreased subse-
quent malignancies, and reduced medical complica-
tions. Among patients with nonsmall cell lung cancer
patients, a longer duration of smoking abstinence af-
ter diagnosis was associated with a lower risk of mor-
tality among females.”> Smoking cessation has also
been associated with reduced toxicity and increased
respiratory functioning, 2 health features that are
associated with positive health outcomes in cancer
patients.’®>” The recent literature indicates that con-
tinued smoking after cancer treatment is also asso-
ciated with significant reductions in quality of life in
physical, cognitive, and social domains.’® Patients
who abstained from smoking after treatment of oral/
oropharyngeal malignancy, for example, experienced
decreased depression and anxiety compared with
continued smokers.>® Overall, the evidence suggests
that smoking cessation after a diagnosis of cancer is
beneficial in terms of increased survival and quality
of life, and decreased subsequent malignancy and
psychologic distress.

Factors associated with continued tobacco use
or cessation postcancer diagnosis
Although we have not yet established well-developed
models that predict smoking behavior after the diag-
nosis of cancer, specific demographic, medical, and
psychologic/behavioral variables have been impli-
cated. Being male, younger age, lower educational
level, and smoking among family/social network
members appear to place one at smoking risk.%*%2
Medically speaking, continued smokers are less likely
to have extensive disease, oral cavity disease, or post-
operative treatment with RT® and more likely to have
completed cancer treatment.’ Psychologic factors
such as lower levels of perceived health risk, quitting
self-efficacy and tobacco knowledge, higher levels of
self-reported quitting cons, fatalistic beliefs, and alco-
hol use have all been associated with continued
smoking among adults with a cancer history.5%54756
Although tobacco use after cancer diagnosis
remains a clinically significant problem, research
suggests that many of these continued smokers
desire to quit. Ostroff et al.®® found that 93% of
continuous smoking patients treated for bladder car-
cinoma were contemplating or preparing to stop
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smoking. Male survivors, those diagnosed at older
age, those who had a higher perceived vulnerability
for smoking-related illness, and those with increased
social support to quit were more confident in their
ability to quit and more ready to change their smok-
ing behaviors.®”®® These findings are encouraging in
that higher patient motivation (or ‘readiness’) to stop
smoking appears to predict smoking cessation in
these continued smoking patients. Medically, more
extensive disease, tumor site, increased severity of
toxicity, and increased physical barriers to continued
smoking have all been associated with smoking ces-
sation.®®"! Patients diagnosed at later cancer stages
appear to be nearly 3 times more likely to be contin-
uous abstainers compared with those with earlier
staged disease.®® The number of quit attempts before
and after diagnosis and counsel at the time of diag-
nosis have also been associated with higher rates of
smoking cessation among continued smokers.®®%°

Emerging issues in smoking cessation among

adults with a cancer history

Despite being the non-NRT agent of choice in 100%
of the oncology smoking cessation trials, the use of
bupropion is contraindicated among those with a
history of CNS tumors due to an increased risk of
seizures, thereby limiting its usefulness in adult on-
cology populations. As a result, additional smoking
cessation options need to be explored for these high-
risk patients. Nicotine vaccine and vareliciline are 2
emerging treatments for smoking that may prove to
be useful for adult oncology patients in the future.

Nicotine vaccine. NicVAX (Nabi, Boca Raton, Fla),
TA-NIC (Xenova, Berkshire, UK), and Nicotine-Qbeta
(Cytos, Zurich, Switzerland) are examples of nicotine
vaccines currently under development. Although
these vaccines are not yet approved by the U. S.
Food and Drug Administration (FDA), preliminary
data from phase 1 and phase 2 trials examining the
efficacy and safety of the nicotine vaccine appear
promising.”””! These vaccines differ from traditional
pharmacologic therapies in that the body’s immune
system is utilized to produce antibodies that effec-
tively block nicotine from crossing the blood-brain
barrier. The resulting reduction in nicotine-related
reinforcing effects is proposed to lead to smoking
extinction. Because the nicotine vaccine does not
interact directly with the brain, smoking patients
with CNS tumors may not be at increased risk of
experiencing adverse side effects such as seizures.
Further studies examining the safety and utility of
nicotine vaccines in both adults with and without
cancer are warranted.

Varenicline. Although all smoking cessation trials
conducted with adult oncology patients have exam-
ined the usefulness of bupropion, emerging research
suggests that varenicline is more effective in achiev-
ing smoking cessation. Varenicline (Chantix; Pfizer,
New York, NY), a recently FDA-approved smoking
cessation aid, is a selective nicotine receptor partial
agonist designed to reduce nicotine-related withdra-
wal and craving while concurrently blocking the rein-
forcing effects of nicotine.”” Among 3 randomized
controlled clinical trials, varenicline was found to be
significantly more effective than bupropion at
achieving both short-term and long-term carbon
monoxide-confirmed smoking cessation rates.”>”"®
Furthermore, there are no known contraindications
associated with varenicline, although it is not recom-
mended for those who are pregnant, nursing, or age
younger than 18 years.”®”” This suggests that, unlike
bupropion, this drug is more appropriate for adults
with a history of CNS tumor and seizure, and may
have better overall safety and generalizability to the
cancer population.

Empirically supported interventions for smoking

cessation by discipline

Medical providers. To our knowledge few studies
conducted over the past 10 years have utilized a ran-
domized or matched case-control design to evaluate
the effectiveness of smoking interventions among
patients with cancer. Regarding the efficacy of a
nurse-based minimal contact smoking intervention,
Griebel et al.”® did not find significant differences in
abstinence rates between those in usual care and
those who were part of intervention groups. Simi-
larly, Schnoll et al.” also did not identify significant
differences among patients assigned to either a
National Institutes of Health physician-based brief
intervention or usual care. It is interesting to note
that the authors found increased levels of quit moti-
vation among those with tobacco-related illnesses,
with lung or head/neck cancer patients having com-
paratively higher smoking cessation rates at both 6
months and 12 months. These findings suggest that
oncology patients with tobacco-related cancers may
have the best smoking cessation outcomes due, at
least in part, to increased quit motivation. Duffy
et al.®" assessed the efficacy of a nurse-based CBT
intervention for smoking cessation among patients
with head and neck cancer. At the 6-month follow-
up, 47% of the intervention participants reported
smoking cessation compared with 31% in the usual
care group. Cessation rates continued to be signifi-
cantly higher among smokers with comorbid alcohol
problems and/or depression in the intervention group
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TABLE 1

Recommendations for Clinicians in the Assessment and Intervention of Tobacco Use Among Adolescents and Their Families With a
Cancer History

Directives Steps

ASK about tobacco use

1. If current past tobacco use is denied, ask about future intentions concerning tobacco use.

2. Also ask about the tobacco use among family members or others living in the home, and secondhand smoke exposure.

ADVISE

1. Provide a clear, strong, and personalized message of total tobacco abstinence to pediatric cancer patients and their families.

2. Discuss the patient’s heightened vulnerability to tobacco-related disease as a survivor of childhood cancer.
3. Individualize messages specific to the patient’s treatment history, current clinical condition, and organs most
vulnerable to treatment, along with the possibility of second cancers as it relates to tobacco use.

ASSESS

1. Determine if the patient and other tobacco users in the family are willing to make a quit attempt.

2. 1f the patient or family member is willing to make a quit attempt, provide developmentally appropriate tobacco cessation counseling.

ASSIST in tobacco cessation
hospital-based intervention program.

1. Clinicians should prepare adolescents to quit their tobacco use while considering a referral to a community-, school-, or

2. Consider pharmacotherapy for adolescents 18 years of age and older. NOTE: Clinicians should be confident of the patient’s tobacco
dependence, intention to quit, and health status as it relates to agent contradictions prior to instituting the use of pharmacotherapy.

ARRANGE

1. Schedule a follow-up contact in person or by telephone within the first week after the quit date.

Adapted from: Fiore MC, Bailey WC, Cohen, 8], et al. Treating Tobacco Use and Dependence. Quick Reference Guide for Clinicians. Rockville, MD: U.S. Department of Health and Human Services, Public Health

Service; 2000.

than among those in usual care, highlighting the util-
ity of holistically treating comorbid presentations as
opposed to treating each problem independently.®

1.81 1‘82

Peer-delivered. Emmons et a and Park et a
evaluated the efficacy of a peer-based smoking cessa-
tion intervention delivered to adult survivors of
childhood cancer. Smokers were randomly assigned
to receive a telephone-based motivational interven-
tion, and NRT if indicated. At 8 months, 14.5% of the
participants quit smoking, with smoking cessation
rates being higher among those in the intervention
group. Similar results were found at the 12-month
follow-up.?! The study by Park et al.** focused on the
differences between the participants in the interven-
tion group and found that smoking cessation rates
improved to 20% among those who received 5 to 6
telephone calls. Of the participants who received
NRT, 36% made at least 1 quit attempt compared
with 26% of those who did not, suggesting that NRT
is a useful adjunctive to smoking cessation interven-
tions in cancer populations.

Mental health associates. Cox et al.®® examined the
effectiveness of a nicotine dependence intervention
among patients diagnosed with and those without
lung cancer. The 7-day point prevalence tobacco ab-
stinence rates at 6 months were 22% for patients
diagnosed with lung cancer and 14% for matched
controls. The results were no longer statistically sig-
nificant after adjusting for age, sex, mean number of
cigarettes smoked per day 6 months before interven-
tion, and stage of change. Despite this, there was evi-
dence supporting the utility of early cessation

treatment efforts after a diagnosis of lung cancer.
Similarly, Garces et al.** found that smoking cessa-
tion in head/neck cancer patients was significantly
associated with shorter time between cancer diagno-
sis and intervention, suggesting that adults newly
diagnosed with cancer may be more receptive to ces-
sation efforts.

Limitations and Future Directions
Findings from studies investigating smoking beha-
viors of cancer patients should be interpreted in the
context of their limitations. Several studies reviewed
rely on the patient’s self-report of smoking, which
may underestimate actual smoking prevalence.*!
Furthermore, some studies used archival data from
medical records that may not discriminate between
onset of tobacco use, smoking status during treat-
ment, and smoking status after treatment. Therefore,
it is difficult to pinpoint both onset and possible ces-
sation of tobacco use throughout the course of treat-
ment.** Many of the studies in the literature have
also been conducted with relatively small sample
sizes, limited ethnic diversity, referral bias, and lack
of control groups, which can undermine their inter-
nal validity and adversely affect generalizability.
Finally, interventions for cancer patients may need to
be tailored to the person’s level of readiness to quit
and incorporate a familial social support component
to enhance treatment outcomes.®

As this article suggests, smoking cessation inter-
ventions as delivered to adult cancer patients are
frequently ineffective and have been generally under-
studied. In addition to improving the aforementioned
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FIGURE 1. Stop-smoking algorithms for patients with cancer. Adapted from Fiore et al.2 *FTND indicates Fagerstrom test for nicotine dependence. TNRT indi-
cates nicotine replacement therapy. *Only in rare cases will low nicotine-dependent, ready-to-quit smokers have to resort to nicotine replacement therapy or

prescription (Rx) medications for smoking cessation.

methodologic limitations, future cessation trials
should examine the efficacy of pharmacotherapies
due to their demonstrated efficacy at increasing
smoking cessation among healthy populations.
Furthermore, tailored interventions taking into
account sex, race, readiness to quit, and individual
differences such as disease site, disease type, stage of
disease, and treatment need to be tested.®® Once
smoking cessation is achieved, additional research is
needed to examine the factors predictive of lapse so
that appropriate relapse prevention interventions can
be developed. Further identification of the benefits of
smoking cessation will assist clinicians as they de-
velop persuasive arguments as to why the cancer
patient should quit smoking. Finally, research addres-
sing the context (ie, inpatient vs outpatient setting,
individual vs familial) and method of presentation of
risk information (eg, health care provider vs peer,
group vs individual, computer vs provider-delivered,

telephone quit line vs smoking literature) is also war-
ranted to identify the most effective mechanism for
the delivery of antismoking messages. In this regard,
particular interest has developed in smoking cessation
programs that involve families of cancer patients. Spe-
cific issues that should be examined include the role
of the family in supporting smoking cessation in can-
cer patients, how a diagnosis of cancer affects familial
smoking behavior, and whether family-based smoking
interventions would be beneficial. Finally, examination
of interventions that address patient exposure to sec-
ondary tobacco smoke would provide a comprehen-
sive approach to tobacco control in this population.

Recommendations for Clinician-Delivered

Tobacco Counseling

It is crucial that healthcare providers involved in the
diagnosis, treatment, and/or long-term care of cancer
patients take a primary role in counseling patients



regarding the dangers of tobacco use and encourage
tobacco abstinence because brief physician-delivered
counseling has a documented beneficial impact on
smoking behaviors.®” However, healthcare providers
do not routinely engage in tobacco control screening
and counseling® due to time constraints, lack of com-
pensation by third-party payers for smoking cessation
counseling, and limited training in how to deliver
antitobacco messages. At a minimum, practice guide-
lines®* suggest that healthcare providers should routi-
nely incorporate the “5 As” into the patient’s routine
medical care, as implementation of the Public Health
Service recommendations has been shown to double
smoking cessation rates compared with those in
standard care conditions.?®> Table 1 contains directives
that are based on the Public Health Service recom-
mendations but are adapted for use in assessing and
intervening in tobacco use among adolescents with a
history of cancer and their families. The algorithm in
Figure 1 was developed to provide clinicians with an
aid to promote smoking cessation among adult cancer
patients. This algorithm was adapted from Fiore
et al.'s* “screen for tobacco use status” to better fit the
needs of cancer patients in a clinical environment.

Conclusions

As outlined in this review, 2% to 26% of adolescents
and adults receiving treatment and surviving cancer
are engaged in smoking behaviors. That these beha-
viors are occurring despite the existence of heigh-
tened health risks associated with tobacco use within
the context of cancer treatment is of significant im-
portance. As such, research targeting smoking issues
among those with a cancer history is critical to
address the assessment, prevention, and intervention
limitations that currently exist in this population.
Furthermore, emerging treatments, such as sus-
tained-release bupropion for adolescents and vareni-
cline for adults, warrant consideration, as do the
contributions of genotyping and psychologic distress
in smoking onset and maintenance. Together, these
considerations may one day yield the development
of the efficacious prevention and smoking cessation
programs needed in this high-risk population.
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