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Abstract

Tobacco smoking as the major cause of cancer is unrivalled and as
western countries come to terms with its toll and smoking rates
decline, the burden of tobacco-caused disease is far from reaching
its peak in developing countries. Tobacco smoking causes cancer
of the lung, as well as cancer of the oral cavity, naso-, oro- and
hypopharynx, nasal cavity and paranasal sinuses, larynx,
oesophagus, stomach, pancreas, liver, kidney (body and pelvis),
ureter, urinary bladder, uterine cervix and bone marrow (myeloid
leukaemia).

For lung cancer, incidence is almost precisely correlated with
mortality and the only option currently available to markedly
reduce the burden of lung cancer in the community is to reduce
tobacco consumption.

For the cancer patient, continued smoking carries an increased
risk of treatment complications or a second malignancy at the
same or another site and the increased risk of a new primary can-
cer for many years after the original diagnosis. There is substantial
medical evidence that continued smoking may reduce the effec-
tiveness of treatment or worsen side effects of treatment.
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The risk of death from smoking is substantial: about half of
all cigarette smokers are eventually killed by their habit.
Physicians and health professionals are in a unique position to
capitalise on the teachable moment presented by the diagnosis of
a smoking-caused disease and advise all smokers to quit. Unless
these and other effective measures are implemented to prevent
people from smoking and to help current users quit, tobacco will
kill one billion people in the 21st century.

Keywords: Tobacco, environmental tobacco smoke, teachable
moment, treatment effects.

1. The Need to Eliminate Tobacco-Induced Cancer

Reference to tobacco occupies a singular position in any overview
of cancer biology and clinical oncology. Theoretically, exogenous
causative factors may be considered with reference to any tumour
type and any such discussion has ramifications for prevention and
the possibility of reducing the burden of incidence and mortality.
Exogenous carcinogens include tobacco, alcoholic beverages, ultra-
violet light and a range of occupational and environmental
exposures.

In the classic appraisal made by Doll and Peto in 1981' regard-
ing the causation of cancer in the USA, 30% of all cancer deaths
were attributable to tobacco, with no other single agent of compa-
rable standing with regards to cancer causation.” Lung cancer is
the leading cause of cancer-related mortality worldwide, with
almost 1.2 million deaths per year’ In delineating the role of
tobacco smoking in lung cancer, many studies are directed to a het-
erologous grouping identified as non-small-cell lung cancer
(NSCLC, comprising 80% of lung cancers), which includes adeno-
carcinoma, bronchioloalveolar, squamous, anaplastic and large-cell
carcinomas.

1.1 Causation proven

The overwhelming body of epidemiological evidence indicates
that the risk of lung and other cancers is determined by the dura-
tion of smoking, the amount of tobacco smoke inhaled (usually
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expressed in ‘pack years’) and the intensity of exposure, as indi-
cated by the depth of inhalation. The carcinogenicity of tobacco
smoke is clear both from such epidemiological studies and also
from a huge spectrum of experimental data. The vital contribution
of experimental studies has come through detailed analyses of the
processes whereby the multiple carcinogens in tobacco smoke
cause malignant transformation of respiratory and other epithelial
tissue.

The particulate phase of tobacco smoke contains nicotine,
nitrosamines, N-nitrosonornicotine, metals (cadmium, nickel and
polonium-210), polycyclic aromatic hydrocarbons and carcino-
genic aromatic amines (4-aminophenyl). The vapour phase
contains carbon monoxide, carbon dioxide, benzene, ammonia,
formaldehyde, hydrogen cyanide, and nitrosamines. Approximately
60 recognised carcinogens are present, along with toxic agents
likely to induce tissue injury and consequent proliferative activity
in respiratory epithelium.* Nicotine may contribute directly to
carcinogenesis by stimulating cell proliferation and inhibiting
apoptosis, thereby mediating promotion and progression of lung
cancer.’

In the face of such a carcinogenic insult, which may continue
over several decades, the lung is remarkably resistant to tumouri-
genesis. Only a minority of heavy smokers — 16% of men and
9.5% of women — develop lung cancer.

1.2  Multiple target organs

The most authoritative statements on the carcinogenicity of par-
ticular agents are evaluations made in the context of IARC
Monographs on the Evaluations of the Carcinogenic Risks to Humans,
edited by the International Agency for Research on Cancer, an arm
of the World Health Organization (WHO). IARC Monographs on
Tobacco Smoking and on Involuntary Smoking were published in
2004 and are the definitive publications in relation to a range of
matters.® Tobacco smoking causes cancer of the lung, as well as
cancer of the oral cavity, naso-, oro- and hypopharynx, nasal cavity
and paranasal sinuses, larynx, oesophagus, stomach, pancreas,
liver, kidney (body and pelvis), ureter, urinary bladder, uterine
cervix and bone marrow (myeloid leukaemia). Available data
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indicate that tobacco smoking does not cause cancers of the female
breast and endometrium.

The IARC Monograph on tobacco smoking provides compre-
hensive information in relation to each of the tumour types caused
by smoking. Such details include the relationship of risk to expo-
sure, the proportion of disease attributable to tobacco and the
extent of reversibility of risk consequent upon smoking cessation.
The causation of each of the tumour types known to be a conse-
quence of tobacco smoking may be analysed with reference to the
route of exposure to tobacco smoke or related metabolites, organic-
specific metabolism of particular carcinogens and the cell biology
of relevant tumours.

In respect of tobacco-induced lung cancer, the basics have been
known for decades, though even in relation to lung cancer, new
insights regarding tobacco continue to be revealed. The most
important matter resolved in recent years concerns the carcino-
genicity of so-called ‘light’ or ‘mild” cigarettes. Cigarettes formu-
lated to deliver less tar when subjected to ‘smoking machine’
analysis were marketed and advertised as presenting a lesser risk
of ill-health than regular cigarettes. It is now established that smok-
ers of light or mild cigarettes are essentially subject to the same risk
of lung cancer as smokers of regular cigarettes.” The data indicate
that smoking behaviour is dominated by the smoker’s need to
achieve a given intake of nicotine. Low or mild cigarettes provoke
changes in smoking behaviour: more frequent inhalation, deeper
inhalation and/or consumption of a greater number of cigarettes
per day.’® It is hypothesised that the usage of light or mild cigarettes
accounts for an increasing proportion of adenocarcinoma by com-
parison with other histological types of non-small cell lung cancer.

Despite early implications, recent data suggest that women are
no more susceptible than men to the carcinogenic effects of ciga-
rette smoking to the lung.” Paradoxically, in the same study
amongst those reporting having never smoked tobacco in any
form, women had slightly higher rates of lung cancer than men.
Lung cancer is a lethal disease and although some progress has
been made in recent years, the five-year survival rate in developed
countries remains less than 15%. For lung cancer, incidence is
almost precisely correlated with mortality, which is not the situa-
tion for the other common cancers in developed countries: breast,
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colon and prostate cancer. As a consequence, the only option
currently available to markedly reduce the burden of lung cancer
in the community is to reduce tobacco consumption.

2. The Genetics of Susceptibility

Knowledge of the genes mediating metabolism of tobacco smoke-
derived carcinogens and those genes accounting for the repair of
such damage was vigorously pursued. A specific stimulus for this
research was the hypothesis that individual susceptibility to lung
cancer may be revealed by genetic variation amongst such genes.
Information concerning genetic determination of susceptibility to
lung cancer independent of smoking behaviour and for suscepti-
bility to nicotine addiction is available,'’ but will not be considered
here. On the specific issue of genetic determination of susceptibil-
ity to tobacco smoke carcinogenesis, there has been no consistent
association between specific SNPs in XRCC1 and risk of lung
cancer.

2.1  Lung cancer is a different disease in smokers

The characteristics of lung cancer in smokers, as distinct from lung
cancer in never smokers, are sufficiently marked as to justify char-
acterising these as two different tumour types with reference to
both aetiology and clinical course." A difference between the puta-
tively distinct tumour types is most clearly indicated by mutation
in epidermal growth factor receptor (EGFR). EGFR mutations are
much more common in lung cancers afflicting people who have
never smoked (45%), by comparison with those with tobacco-
associated disease (7%)." This scenario is correlated with markedly
increased responsiveness to the corresponding low molecular
weight kinase inhibitors erlotinib and gefitinib. Patients likely to
respond to these kinase inhibitors are those who are non-smokers,
women and those of Asian ancestry; smokers with lung cancer
show little response.” Lung cancers in smokers exhibit distinct
patterns of TP53 and KRAS mutations, with KRAS mutations
almost unknown in never smoker lung cancers. Indeed, it appears
that EGRF and KRAS mutations are mutually exclusive.™
Histologically, adenocarcinomas are considered to be less commonly

Cancer and Tobacco 5

WHEN CANCER CROSSES DISCIPLINES - A Physician's Handbook
© Imperia College Press
http://www.worldscibooks.com/medsci/p629.html



attributable to tobacco smoking than squamous or large cell lung
cancers. The distinction being drawn between apparently different
lung tumour types affecting smokers and never smokers means
that smoking status and history are not only relevant to public
health, but to the clinical management of lung cancer. In a recent
Japanese study, the never-smoking NSCLC’ patient group exhib-
ited significantly superior overall and cancer-specific survival than
the ‘smoking NSCLC’ group.'

2.2 Evidence of reversibility

Elucidation of the molecular processes resulting in cancer causa-
tion by tobacco smoke has contributed directly to proving that the
epidemiological association between smoking and lung cancer is
causal. A decreased risk of cancer amongst former smokers indi-
cates the degree to which carcinogenesis is reversible, which is
consistent with both cellular and molecular data.'*"

Once direct exposure to tobacco smoke ceases, the tissue and
molecular injury, which may otherwise contribute to cancer devel-
opment, tends toward normal.'® Accordingly, the aetiology of
tobacco-induced lung cancer strongly favours smoking cessation
as the most immediate, and effective, preventive measure. Both
public health policy and primary health care are properly based on
smoking cessation as a central tenet of cancer control.

3. Prospects for Population-Based Screening

In developed countries, risk factors for lung cancer are clear. As
summarised by Spitz and her colleagues, for never smokers they
include regular exposure to environmental tobacco smoke and a
family history of cancer in two or more first-degree relatives. For
former smokers, risk factors are emphysema, no prior hay fever,
dust exposure, and family history of cancer in two or more first-
degree relatives. For current smokers, additional risk factors
include asbestos exposure, and the family history variable involves
one or more first-degree relatives with a smoking-related cancer.”

With criteria which clearly establish persons at high risk of
lung cancer being evident over decades, and the clinical prospect
of extremely poor survival once diagnosis is made, the context
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and benefits of population-based screening for lung cancer are
immediately clear, and have been so for years.

In the 1950s autopsy studies showed that the lungs of heavy
smokers were affected by multiple sites of preinvasive and early
invasive cancer associated with the clinical disease leading to
the patients” death. Protocols for lung cancer screening initially
involved chest X-rays and sputum cytology and prior to 1980, eval-
uation of such procedures was undertaken in multiple studies. The
results of these trials were uniformly negative, insofar as none
showed any reduction in lung cancer mortality in the group subject
to X-ray, with or without sputum cytology.* Chest X-ray was effec-
tive at identifying many additional small tumours in the lung that
could be removed. However, that intervention did not reduce the
likelihood that individuals would be diagnosed with new cases of
advanced lung cancer or would die of lung cancer.

3.1  Current status of computed tomography (CT)
screening

Current approaches to lung cancer screening are totally focused on
CT because this technology is demonstrably more sensitive for the
detection of very small nodules. That said, the titles of recent edi-
torials — referring to ‘are we ready?’, ‘spiraling into confusion” and
‘yet another problem’** — clearly indicate that no basis has been
established for the widespread introduction of CT screening for
lung cancer. A central consideration is that the available data do
not reveal a consistent reduction in lung cancer mortality as a con-
sequence of CT-based screening. As might be anticipated from the
earlier X-ray studies, many more patients with stage one disease
are identified amongst those at risk as subjected to CT than
amongst controls. Some insight into the challenge posed by data
currently available is posed by Black and Baron,” who asked “How
is it possible that two large studies published within six months of
each other could lead to such dramatically different conclusions
about the effectiveness of CT screening?” The best explanation for
the paradox is the difference in the primary outcome measure-
ments. One study® concluding that asymptomatic individuals
should not be screened, relied on mortality. The other,” which
focused on survival, suggested that CT screening of high-risk
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individuals could prevent 80% of lung cancer deaths. Prolonged
survival need not imply reduced mortality in the population.

There is direct evidence that, by comparison with chest X-ray
and sputum cytology, spiral CT is a more effective screening
methodology, and has the potential to detect disease more accu-
rately. However, the potential for over diagnosis is also evident.”®
For lung cancer screening purposes, publications involving CT
include 11 observational studies and six randomised trials.”’ Taking
these data into account, Field and Duffy conclude that “we still do
not have experimental evidence for or against the implementation
of this screening modality”. It may be, however, that lung cancer
screening predicated on the detection of early stage lesions is an
inherently flawed approach. The notion that for a period before
advanced disease, lung cancer is localised and treatable may be
wrong. Perhaps the early stage lesions currently detected in trials
are not the precursors of advanced disease, which otherwise devel-
ops via a different pathway” and attempts are being made to
characterise subsets of early disease in order to clarify this matter.
A significant fraction of patients (30-40%) with stage one disease
who undergo surgery die of recurrent disease. Such patients
appear to be characterised by methylation of the promoter regions
of four particular genes.”

3.2  Genetic profiling of pre-malignant tissue

Gene expression profiling has been extensively assessed in relation
to clinical disease, specifically as a possible means to predict
metastatic behaviour.”” The same technology has been applied to
bronchial epithelium at risk of tobacco smoke-induced malignant
transformation. Spira and colleagues® analysed histologically nor-
mal large-airway cells obtained at bronchoscopy from smokers, to
determine whether gene expression data might be used for bio-
marker purposes. They identified an 80-gene biomarker that
distinguished smokers with and without lung cancer (80% sensi-
tive, 84% specific). Combining cytopathology of lower airway cells
with the biomarker suggested a means of assessing cancer-specific
airway-wide responses to cigarette smoke, as a means of indicating
individuals at highest risk. In a further study, the independence of
the biomarker from other clinical risk factors was demonstrated,
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suggesting that use of a ‘clincogenomic’ model may expedite more
invasive testing and definitive therapy for smokers with lung
cancer and reduce invasive diagnostic procedures for individuals
without lung cancer.”

4. Chemoprevention

Granted the ready identification of persons at high risk for lung
cancer (i.e. current and former smokers), chemoprevention has
been, and continues to be, an immediately attractive and obvious
consideration. Cancer chemoprevention is, in large part, predicated
on epidemiological data indicating above average consumption of
fresh fruit and vegetables as reducing cancer risk for multiple
tumour types, and the efficacy of micronutrients in reducing, if not
preventing, carcinogenesis in rodents.” However, attempts to pre-
vent lung cancer by relatively short-term consumption of certain
vitamins and antioxidants met with spectacular failures: a slightly
increased incidence of lung cancer was recorded by comparison
with relevant control groups in a trial context. In the case of a trial
based in Finland, B-carotene-induced lung cancer elevation was
most pronounced in men who smoked heaviest and drank the
most.” In the US trial a similar effect was most pronounced in cur-
rent (as opposed to former) smokers and in participants with the
highest alcohol intake.* Better results might be obtained using dif-
ferent agents over a longer timeframe, and using biomarkers rather
than cancer diagnosis as an end point.* For the moment, there
appears to be few if any attempts to present chemoprevention as a
credible response to the burden of tobacco-induced lung cancer.

5. Passive Smoking

No level of exposure to environmental tobacco smoke may be
regarded as safe. Apart from cancer, passive smoking can cause
heart disease in non-smoking adults and increase the risk of
sudden infant death syndrome, acute respiratory infections, middle-
ear disease and exacerbation of asthma in children. This discussion
of the hazard is limited to cancer causation.

As established in active smokers, tobacco smoke is carcino-
genic, with the polycyclic hydrocarbons and nitrosamines therein
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exhibiting a genotoxic mechanism of action. On this basis, any level
of exposure to such a biological toxin would be anticipated to
present a carcinogenic risk. Accordingly, good public health
practice would dictate that preventable exposure to any level of
tobacco smoke should not occur. The present discussion of passive
smoking (which is synonymous with exposure to environmental
tobacco smoke, or to secondhand smoke) might therefore proceed
directly to the implementation of practicable measures to prevent
exposure. In practice, however, the social and economic considera-
tions which surround tobacco smoking have dictated that specific
research be conducted to establish that exposure to environmental
tobacco smoke — investigated in its own right — does present a
carcinogenic hazard to humans.

5.1. Chemical composition

Environmental tobacco smoke consists of a mixture of exhaled
mainstream smoke and smoke emitted from the burning tip of
the cigarette (or its equivalent in relation to other smoking tech-
niques), called sidestream smoke, all diluted with ambient air.
Environmental tobacco smoke consists of a particulate and a
gaseous phase, and the chemical composition of mainstream
and sidestream smoke have been extensively documented.®
Carcinogens that occur in environmental tobacco smoke include
benzene, 1,3-butadiene, benzola]pyrene, 4-(methyl-nitrosamino)-1-
(3-pyridyD-1-butanone and many others. Such compounds may
mediate specific mutations of genes encoding for cell cycle and
growth control, thereby leading to tumourigenesis. Moreover, epi-
genetic mechanisms, which could result in gene silencing without
any effect on the coding sequence of the gene in question, may also
be involved in malignant transformation occurring as a result of
passive smoking.”’

Cotinine, and its parent compound nicotine, are highly specific
for exposure to secondhand smoke; cotinine is currently the most
suitable biomarker for assessing recent exposure to environmental
tobacco smoke.* Several studies have shown that concentrations of
smoke-derived carcinogen adducts, including haemoglobin
adducts of aromatic amines, are higher in adult involuntary smok-
ers and in the children of smoking mothers than in individuals not
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exposed to secondhand smoke. Metabolites of the tobacco-specific
carcinogen, 4-(methylnitrosamino)-1-(3-pyridyl)-1-butanone, have
been found to be consistently elevated in passive smokers.*”

Exposure to secondhand smoke may occur in many contexts,
but has been most extensively investigated in relation to smoking
by spouses at home, and in the workplace. Before various smoking
restrictions were adopted, particularly high levels of environ-
mental tobacco smoke were encountered by flight attendants and
hospitality workers.

5.2 ETS and cancer causation

In its 2002 evaluation of ‘Involuntary Smoking’, the IARC noted
more than 50 relevant studies concerning risk of lung cancer, con-
cerning which there are a limited number of meta-analyses.® These
show a statistically significant and consistent association between
lung cancer risk in spouses of smokers and exposure to second-
hand smoke from the smoking spouse. The excess risk is of the
order of 20% for women and 30% for men, and the excess risk
increases with increasing exposure. Lung cancer in never-smokers
subject to passive smoking at work exhibits an increase in risk of
12-19%. The evidence is sufficient to conclude that involuntary
smoking is a cause of lung cancer (IARC Group one carcinogen).
Evidence in relation to other cancers, specifically including
breast cancer and childhood cancer, is equivocal in relation to
establishment of causation.

In the United States, exposure to secondhand smoke declined
approximately 70% from the late 1980s through 2002.* Restrictions
placed on smoking indoors in jurisdictions throughout the world
have reduced exposure to environmental tobacco smoke. However,
it is evident that not all options are equally effective in this regard.
Within single buildings, the banning of smoking in particular areas
or rooms is markedly ineffective so far as protecting non-smokers
is concerned, with levels of smoke-related pollutants and particu-
lates in such areas sometimes being comparable to those where
smoking is allowed.* The US Surgeon General has concluded that
protecting non-smokers from environmental tobacco smoke can
only be accomplished by completely eliminating smoking in
indoor places.
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Measures to prevent involuntary exposure to secondhand
smoke have been developed and adopted widely and recently,
IARC assessed the evidence for effectiveness of such policies.*
Where studied, smoke-free workplace policies consistently decrease
exposure to secondhand smoke in high-exposure settings by
80-90%, and can lead to widespread decreases in exposure of up to
40%. Studies of workers affected by workplace smoking restric-
tions reveal individual decreased cigarette use of two to four
cigarettes per day. The weight of evidence suggests that smoke-free
work places do not result in increased smoking at home.

6. Cancer Patients Who Smoke
6.1  The effects of smoking on survival

The diagnosis of cancer provides an incentive for many patients to
make a serious attempt to quit smoking.* The diagnosis provides
a ‘teachable moment’ for clinicians. Assisting smokers to quit may
also have a favourable outcome on their long term prognosis.* In
contrast, continued smoking carries an increased risk of treatment
complications or a second malignancy at the same or another site
and the increased risk of a new primary cancer for many years after
the original diagnosis. There is substantial medical evidence that
continued smoking may reduce the effectiveness of treatment or
worsen side effects of treatment. This section focuses on the out-
comes expected for those current and former smokers who have a
cancer diagnosis and how their cancer prognosis is affected by
their ability to quit.

Both current and former smokers may be expected to have an
increased number and severity of tobacco-related co-morbid con-
ditions that would adversely affect their general health status,
symptom experience and quality of life.** The long term effects of
smoking in cancer patients are uniformly negative, although risk
will decline with time since cessation.* Independent of the
aetiologic effects of tobacco carcinogens in relation to numerous
tumour types, a growing literature also documents the direct and
indirect adverse effects of smoking on oncologic treatment efficacy
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(short and long term outcomes), treatment-related toxicity and
consequent morbidity, quality of life, recurrence of primary dis-
ease, second primary tumours and survival time.*

Specifically for NSCLC patients, smoking is both the cause of
lung cancer and, when it continues following diagnosis, is also a
cause of worse prognosis.** Smoking is an important independent
predictor of poor lung cancer prognosis, increasing the hazard of
dying by approximately one third compared to former or never
smokers.** With regards to overall survival, the outcome is
significantly more positive for former smokers (RR = 0.543), recent
quitters (RR = 0.340) and non-smokers (RR = 0.447), when compared
to current smokers.* This adverse effect on patients with lung can-
cer occurs relatively late in the course of management and may in
part be due to the ongoing smoking that occurs after diagnosis.”
The effect of smoking on survival has also been studied among
breast cancer patients. A history of smoking increased mortality fol-
lowing diagnosis from causes other than breast cancer, but not
mortality from breast cancer.**** However, one study found con-
flicting associations between hormone receptor status and smoking,
where women with oestrogen receptor (ER) and progesterone
receptor (PR) positive tumours who were current smokers had an
increased risk of breast cancer death, compared with never smok-
ers.” Another study has suggested that the lower survival rate of
smokers with breast cancer may be the result of an impairment of
immunity or that smoking may promote the development of more
aggressive, oestrogen-receptor negative tumours. Further, exposure
to HRT before diagnosis was associated with an improved progno-
sis among smokers.*

6.2  Smoking as a risk factor for increased cancer
stage at diagnosis

The effects of smoking on the spread of cancer have not been
widely studied. However there is some evidence that smoking is
associated with an increased stage at diagnosis and an adverse
affect on metastatic behaviour.”
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6.2.1 Increased secondary primary tumours

The information reported about second lung cancers in patients
treated for NSCLC is quite different from that reported about
patients treated for SCLC. Patients with NSCLC develop second
primary cancers at a rate of approximately 1-2% per year. Patients
successfully treated for SCLC develop second primary lung can-
cers at an average rate of approximately 6% per year, which
increases from 2% to more than 10% per patient per year after
ten years.”’ Cancer patients who smoke have a significantly
increased risk of secondary primary tumours, with an elevated risk
observed regardless of whether the initial malignancy is related to
smoking or not.** For example, individuals treated with radiation
therapy to the chest (e.g. for breast cancer) are at increased risk of
secondary primary tumours of the lung if they smoke.** Smoking
increases the risk of SCLC from six-fold to 15-fold in patients treated
for Hodgkin disease and breast cancer. This suggests a multiplica-
tive interaction between smoking and chest radiotherapy in
patients treated for small-cell lung cancer, Hodgkin disease, and
breast cancer.”

In patients with small-cell lung carcinoma who continue to
smoke, the risk of a second lung cancer is approximately doubled
overall.’?> In two studies of survivors of SCLC, the risk of a second
cancer (mostly non-SCLC) was 3.5-fold to 4.4-fold higher than in
the general population. In those who continued to smoke, the
risk was far higher in those who also received chest irradiation
(RR = 21.0) and alkylating agents (RR = 19.0).”*>* This risk
increased over time for SCLC survivors, with a cumulative inci-
dence of 44% at 14 years.” In contrast, patients with a first primary
tobacco-related cancer such as NSCLC also have a high risk of a
second tobacco-related cancer, but their risk appears to remain
more stable over time.”

6.3 Treatment
6.3.1 Surgery and wound healing

Smoking has major consequences for patients who undergo sur-
gery and specifically in relation to the period immediately
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following surgery. Smoking affects tissue oxygenation, heart rate,
airways clearance, immune response, and circulation. In addition,
smokers on average also require higher doses of analgesia for pain
relief.”

Respiratory complications in the post-operative period, such as
some combination of pulmonary infections, atelectasis, bron-
chospasm, and the need for prolonged ventilation, as well as a
higher post-operative mortality rate, are more common in smok-
ers.” In addition, reconstructive survey may be compromised, as
smoking substantially increases the risk of wound infection, flap
necrosis, and fat necrosis, and these complications may also delay
adjuvant chemotherapy and radiotherapy.”® Smoking cessation for
longer than three weeks before reconstructive head and neck sur-
gery is beneficial for all smokers and reduces the incidence of
impaired wound healing.”

The Faculty of Anaethesists of the Royal Australian College of
Surgeons advises that smokers be counselled to stop smoking com-
pletely, or failing that, to abstain for at least six to eight weeks
before surgery. Abstinence for the 12 hours immediately prior to
surgery is particularly important, in order to achieve maximum: tis-
sue oxygenation.”” The timing of cessation is relevant, as a
reduction in peri-operative complications is not seen until a period
of abstinence of five to eight weeks” duration. In general, smokers
have a nearly six-fold increase in risk of a post-operative pul-
monary complication.”® In addition, several early studies have
documented that smokers who decrease consumption but do not
quit entirely, or quit but have been abstinent for less that two
months, may have a higher rate of complications post-operatively.®
Recently the issue of smoking cessation and peri-operative compli-
cations has been studied specifically in patients undergoing
thoracotomy for primary or secondary lung tumours. In this study
there was no evidence of a paradoxical increase in pulmonary com-
plications among those who quit smoking within two months of
undergoing surgery. However the types of complications differed
between the recent quitter and ongoing smoker subgroups. All
the complications in the ongoing smoker group were pneumonias;
in the recent quitter subgroup fewer pneumonias occurred.”®®
There is a strong incentive to advise patients to quit smoking
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immediately and capitalise on the ‘teachable moment’ that a cancer
diagnosis provides.

6.3.2 Radiation therapy and chemotherapy

Smoking cigarettes during radiotherapy appears to prolong the
period of reaction and may reduce the chance of cure.** Radiation
therapy for head and neck cancer patients who continue to smoke
has been associated with lower rates of complete response (45% in
smokers vs. 74% in non-smokers) and a poorer two-year survival
(39% in smokers vs. 66% in non-smokers).” In addition, among
NSCLC patients diagnosed with early stage disease, current smok-
ers have a poorer prognosis for survival after radiation therapy.®®
Similarly, in patients with advanced NSCLC, never smokers have
an improved outcome over smokers when treated with
chemotherapy.®” This effect has also be demonstrated in lung can-
cer patients (both NSCLC and SCLC), where those with a cigarette
burden of 40 or over pack years have a worse response to plat-
inum-based chemotherapy, compared to those who have a
cigarette burden of less than 40 pack years.*®

Radiotherapy for breast cancer also significantly increases the
risk of lung carcinoma more than ten years after exposure in
women who smoked at the time of their breast cancer treatment.
The increased risk is restricted to women who smoked at the time
of radiotherapy and is not evident in non-smoking women.
Squamous cell carcinoma of the lung appears to be the histopatho-
logic subgroup most closely related to ionizing radiation.®
Complications for patients receiving radiation therapy for
cervical cancer are also more evident among patients who smoke,
as they experience an increased incidence of gastro-intestinal
complications.”” Smokers present with higher risk grade prostate
cancers’' and smokers (both current and previous), treated with
external beam radiotherapy for localised prostate cancer appear to
be at a greater risk of developing metastatic disease.”

In addition, particular attention should be devoted to prevent-
ing patients from both smoking and taking antioxidant
supplements during radiation therapy, as this combination appears
to reduce the efficacy of radiation therapy.”
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6.4 Drug interactions

Treatment-related weight loss and cachexia would be expected to be
exacerbated by smoking, as smoking suppresses appetite and
weight gain. In addition nicotine, via the induction of hepatic
enzymes, increases metabolism of many pharmaceutical agents and
potentially decreases their efficacy.* The effect of smoking on the
pharmacology of many anti-cancer drugs is not well understood.

6.5 Inflammatory markers

Inflammation is associated with poor prognosis and decreased
survival in many types of cancer, and higher levels of inflamma-
tory markers have been seen in smokers.”* These in turn may
influence drug pharmacology and are implicated as prognostic
markers.

6.6 Future directions/further research

Tobacco smoking is the largest single preventable cause of death
and disease in Australia today. More than 50 years ago Doll and
Bradford Hill in the UK and Wynder in the US reported that smok-
ing and lung cancer appeared to be causally linked.”® Since that
time the health consequences of smoking have been widely stud-
ied and extensively reported, but in comparison the effects of
smoking on cancer patients are relatively under-researched. Table 1
outlines some areas of potential future research.

Table 1. Recommendations for future research on smoking in cancer patients.

Area of research Recommendation

Pharmacotherapy for e Evaluate the efficacy of NRT (gum, patch,
nicotine dependence nasal spray, inhaler), non-nicotine medications
treatment (bupropion, clonidine, nortriptyline, and varenicline),
and combination therapies (e.g. high-dose NRT,
combined NRT and bupropion) in increasing tobacco
abstinence rates in oncology patients.

(Continued)

Cancer and Tobacco 17

WHEN CANCER CROSSES DISCIPLINES - A Physician's Handbook
© Imperia College Press
http://www.worldscibooks.com/medsci/p629.html



Table 1. (Continued)

Area of research

Recommendation

Methodologic issues o

Prevention of disease e
recurrence

Cancer treatment and e
quality of life

Assess the efficacy of nicotine and non-nicotine
medications in managing symptoms of nicotine
withdrawal, craving, stress, and depression among
cancer patients.

Assess the effect of nicotine in cigarettes and nicotine
in NRT on cancer drugs/treatment.

Obtain sample sizes needed to provide adequate
statistical power for hypothesis testing.

Collect and report demographic and medical data
including disease site, type, stage, and treatment.
Report on the timing of intervention relative to time
of cancer diagnosis and treatment.

Include at least six-month outcomes to assess stability
of treatment effects.

Assess tobacco use status using both seven-day point
prevalence and continuous abstinence.

Examine factors predictive of smoking relapse and
relapse in cancer patients.

Evaluate relapse prevention strategies within nicotine
dependence treatment interventions: cognitive-
behavioural strategies, long-term use of
pharmacotherapy, support mechanisms, and extended
follow-up may increase abstinence maintenance.
Studies to determine the extent of interaction of
radiation and chemotherapy agents in smokers
compared to non-smokers. Further determine the
type and extent of physical and psychological
benefits experienced by cancer patients who stop
smoking. This research is needed across cancer sites,
as benefits may differ.

Clinical trials should routinely collect smoking status
and include primary outcomes related to quality of
life and oncology treatment.

Quality of life assessment may include global
measures and site-specific measures.

Source: Adapted from Ref. 86.
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7. Cancer Prevention — Reversal of Risk
Upon Quitting

71 The individual

For much of the 20th century, smoking was regarded as a socially
learned habit and as a personal choice, but it is now recognised
that cigarette smoking is primarily a manifestation of nicotine
addiction and that smokers individualise their level of nicotine
intake. Although by the age of 20, 80% of cigarette smokers regret
that they ever started, as a result of their addiction to nicotine,
many will continue to smoke for a substantial proportion of their
adult life.”

The risk of death from smoking is substantial: about half of all
cigarette smokers are eventually killed by their habit.”® Many are
killed while they are still only in middle age (35-69 years of age),
and could have anticipated living for another ten, 20, 30 or more
years.” Those who continue to smoke lose on average about ten
years of life, compared to non-smokers. Individuals who stop
smoking at around 60, 50, 40, or 30 years gain respectively about
three, six, nine, or ten years of life compared with those who
continue to smoke.” Hence, those who stop smoking in early mid-
dle age (around the age of 40) avoid most of their risk of being
killed by tobacco smoking.

The risk of dying from lung cancer for people who never
smoke, is less than 1% (Fig. 1). However the risk of lung cancer is
high for people who smoke all their lives, but this risk can be
substantially modified if quitting occurs at any age.”

Sixteen percent of smokers will die from lung cancer by age
75 if they don’t die from something else first. Smoking causes
even more deaths from other diseases than from lung cancer;
overall, half of all persistent smokers are killed by tobacco. For
people who stop at age 50, the risk of dying of lung cancer is only
about 6%.”

The main findings of Sir Richard Doll’s study on smoking
and death in British doctors are that the chances of a 35-year-old
surviving to age 70 and beyond are 81% for non-smokers, com-
pared to only 58% for smokers. A quarter of all the smokers were
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Figure 1. Risk of lung cancer with smoking cessation.?”

killed by tobacco when they were aged 35 to 69 years, mainly
from diseases such as lung cancer, coronary events and chronic
lung disease. On average, the doctors who smoked died ten
years earlier than non-smokers (Fig. 2). But it is not just a ques-
tion of mortality: long-term smokers suffer more disease and
disability before they die at younger ages. On average smokers
suffer reduced quality of life for a greater number of years than
non-smokers.”

The other main finding from Richard Doll’s study was that
stopping smoking was remarkably effective (Fig. 3). Even in early
middle age (or at about age 40 years), those who stopped before
they had incurable lung cancer or some other fatal disease avoided
most of their risk of being killed by tobacco, and stopping before
middle age was even more effective.

There are health benefits of quitting for all smokers, regard-
less of age, sex or length of time that they have been smoking.
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Figure 3. Effect of smoking cessation at age 40 years.
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People who have already developed smoking-related health
problems, like heart disease, can still benefit from quitting. For
example, compared to continuing smokers, people who quit
smoking after having a myocardial infarction reduce their
chances of having another one by 50%. There are many benefits to
quitting, with some even occurring within hours of stopping
smoking.

7.2  Cancer patients

Some information about barriers to smoking cessation can be
inferred from the characteristics of patients who continue to smoke
following a cancer diagnosis (Table 2). Patients diagnosed with
tobacco-related cancers typically report long histories of heavy
tobacco use, indicating strong nicotine dependence.” Success in
quitting smoking may also be challenged by the pressure for
abrupt and immediate cessation following diagnosis. In addition,
the cancer diagnosis is often confirmation of a smoker’s worst fears
and a reinforcement of their previous inability to quit leading to the
fatalistic belief that it is too late to quit. The psychological distress
of a cancer diagnosis is likely to lead heavily nicotine-dependent
smokers to rely on smoking to regulate mood and cope with
distress.”

Table 2. Benefits and barriers to quitting.

Benefits Barriers
Improved survival rate High psychological distress
Fewer treatment complications High nicotine dependence
Improved treatment efficacy Abrupt cessation vs. ‘commitment
to abstinence’

Reduced risk of disease recurrence Low quitting self-efficacy

and second primary tumour
Improved mastery and control Knowledge deficits

Negative social support

Source: Ref. 79.
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7.3  The population perspective

Around 30% of male cancer deaths are smoking-related, com-
pared to around 13% of female cancer deaths; two in five of all
deaths caused by smoking are from cancer.*” Unlike many other
areas of public health, there is little debate about the best way to
mitigate the tobacco problem. The seven components of a com-
prehensive strategy were originally laid out in the landmark 1962
Smoking and Health Report of the Royal College of Physicians.®
These components — public education, restriction of sales to
minors, restriction of tobacco promotion, restricting smoking in
public places, increasing tobacco tax/price, consumer informa-
tion and production regulation, and cessation support services —
are required to act synergistically to reduce smoking rates in a
population.

It has been estimated that $2 has been saved on health care
for each $1 spent on tobacco control programs to date.® The total
economic benefits of tobacco control programs are estimated
to exceed health-related and other expenditure by at least fifty
to one.”

7.4 A global perspective

Tobacco is the largest cause of preventable death in the world,
causing one in ten deaths worldwide. If current trends continue,
it is projected that by 2030 tobacco will result in ten million
deaths annually, of which 70% will have occurred in developing
countries.*

The total number of smokers is increasing mainly due to expan-
sion of the world’s population; by 2030 there will be at least
another two billion people. Unless smoking prevalence rates
decline dramatically, the absolute number of smokers will increase.
The expected continuing decrease in male smoking prevalence also
may be offset, in part, by a potentially dangerous increase in female
smoking rates, especially in developing countries.®

One hundred million people died from tobacco use in the 20th
century and unless effective measures are implemented to prevent
people from smoking and to help current users quit, tobacco will
kill one billion people in the 21st century.*
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