


PUBLIC ISSUES

in 1990 (31). Similar developments have occurred in the United
Kingdom, West Germany, Japan, and other developed countries (74,
93, 148). In most Latin American countries and in the Carribeans, the
tar yields of cigarettes have come down to levels between 14 and 18
mg; however, they are still higher than for cigarettes in North Amer
ica, Japan, and Western Europe (149). In other parts of the world, e.g.,
in Thailand and in Russia, the average tar yields are still above 20
mg/cigarette, although a trend toward low-yield cigarettes seems to be
evolving (150, 151).

The cigarette filter has had by far the greatest impact on tar
reduction, but tar and nicotine reductions have also been achieved by
selection of tobacco blends and by the incorporation into the blends of
expanded tobacco, reconstituted tobacco sheets, and ribs (31). Ciga
rette tobaccos used in the United States and in most Western European
countries have changed primarily towards those with higher nitrate
content; this enhances the combustion and reduces the levels of
carcinogenic PAH in the smoke, yet leads to higher yields of carci
nogenic N-nitrosamines (48). Also, there are several flavor-enriching
materials that are added to low-yield cigarettes to make them more
â€œconsumeracceptable.â€•Except for menthol (128, 152), little is known
about the fate of such flavor enhancers during smoking (152, 153). In
most cases, the flavorants amount to just a few mg/cigarette; never
theless, they may increase the toxic and/or carcinogenic potential and
may change the pH of the smoke. There have also been attempts to
develop cigarettes with reduced ignition propensity to reduce the fire
hazards associated with cigarette smoking (154, 155). Such changes in
the make-up of commercial cigarettes may affect the toxicity of the
resulting smoke. Therefore, systematic monitoring of the smoke of
new brands of cigarettes should be required in terms of physicochem
istry, toxicity, and tumorigenicity. If such a monitoring system were
in place, the sale of clove cigarettes, also known as kreteks (contain
ing about 60% tobacco and 40% ground clove buds), should have
been banned in North America. The smoke of kreteks can induce
severe alveolar hemorrhaging (156, 157). Some states in the United
States have in fact prohibited the sale of kreteks (e.g., Maryland).

Finally, the respective mean smoking intensities of smokers of
medium-, low-, and ultra low-yield cigarettes need to be determined,
and machine-smoking parameters need to be adjusted accordingly
(39). The resulting tar, nicotine, and carbon monoxide yields and
determination of the pH and of a few key carcinogens in the smoke of
cigarettes would enable the calculation of much more meaningful
smoke exposure data than is currently possible.

Smokers. Although chemical analyses, biochemical studies, and
bioassays are important factors for monitoring the properties of smoke
of commercial cigarettes, they do not replace the clinical surveillance
of smokers. Cigarette smoking by machines in laboratory studies is
currently completed under outdated standardized conditions, prescrib
ing that 1 puff/mm with a volume of 35 ml and 2 s duration is to be
taken (32). It has been clearly shown that many smokers of low-yield
cigarettes smoke much more intensely, drawing puffs up to 5 times/
mm with puff volumes reaching 55 ml (34â€”38).The smokers of these
types of cigarettes also tend to inhale more deeply than do smokers of
high-yield cigarettes (42). Lastly, there are also profound differences
in the smoking intensities between various types of smokers. These
variations from person to person alone make it essential to assess
uptake of smoke constituents by clinical chemistry methods. Such
assessment is also especially needed for smokers of new types of
cigarettes and for smokers of charcoal filter cigarettes whose risk for
lung cancer is to be compared with that of smokers of other filter
cigarettes with ultra low, low, and medium smoke yields. We are not
aware that such a study is currently underway.

As discussed earlier, African-Americans have a higher risk for lung
cancer than White Americans, even after adjustment for number of

cigarettes smoked/day, age at onset of smoking habit, and years of
active smoking. Generally, much of the excess cancer burden among
African-Americans is attributed to their lower socioeconomic levels
(129). However, the term â€œsocioeconomiclevelâ€•encompasses a mul
titude of factors, such as living conditions, nutrition, influence of
relatives on the decision to smoke or not to smoke, and even type of
cigarette and length of tobacco column smoked. Although these
variables can be assessed by questionnaires in epidemiological stud
ies, there is a critical need for data on biomarkers of uptake of the
tobacco carcinogens, e.g., cotinine in physiological fluids, NNK
metabolites in urine, and biomarkers for nutritional status, e.g., ascor
bic acid, cholesterol, and saturated and unsaturated fatty acids in
serum. This need is underscored by the fact that there are likely
genetic differences in the predisposition for lung cancer. The time has
come and the methodology is available now to monitor by biochem
ical epidemiology in a prospective study those factors that influence
the risk for smoking-related types of cancer in select groups. These
data will greatly benefit smoking cessation efforts.

POSTSCRIPT

In this overview we have discussed the need to explore: (a) why
there is a steeper increase in the occurrence of adenoma than of
squamous cell carcinoma among lung cancer cases; (b) why adeno
carcinoma of the lung occur relatively more often among women than
among men; (c) why lung cancer rates are currently lower among
Japanese cigarette smokers than among smokers in North America
and Western Europe; and (d) why we see higher lung cancer death
rates for African-American men than for White men.

Lastly, there is a need to provide definitive, prospective studies
with appropriate biomarkers for a critical evaluation of the increased
lung cancer risk of lifetime nonsmokers who had involuntary expo
sure to tobacco smoke (environmental tobacco smoke exposure).

We have limited this discussion to questions on smoking and lung
cancer, being well aware of the causal association between cigarette
smoking and cancer of the oral cavity, pharynx, larynx, esophagus,

pancreas, kidney, and urinary bladder, and the link between cancer of
the cervix and leukemia and cigarette smoking (3, 74, 158â€”160).
Further knowledge, in respect to both mechanistic and preventive
aspects, needs to be acquired about the effects on smokers of nutrition,
alcohol consumption, secondary environmental factors, and particular
smoking-related components that may be associated with an increased
risk for cancer at sites other than the lung. We are also in need of more
knowledge about the mechanisms that lead to the induction of tumors
at these sites, although we have some knowledge regarding the in
duction of bladder cancer (161, 162). It is possible that certain smoke
components such as nicotine inhibit apoptosis, the physiological proc
ess of cell death, and thus contribute to the pathogenesis of tobacco
related cancers (163). Finally, we should constantly remind society
that in the United States, smoking is responsible for more than every
sixth premature death (3). Similar economic impact is felt throughout
many other countries. Smoking-related diseases are also rapidly in
creasing in Africa, Asia, and Latin America (149, 164). Placing
emphasis exclusively on the prevention of smoking-related cancers
and neglecting research on the epidemiology of smoking-related can
cers and on basic studies in tobacco carcinogenesis will delay progress
in the prevention of cancer per se and not just cancer related to
tobacco. Smokers are by far the largest group exposed to a known
carcinogen. Thus, leads from tobacco carcinogenesis will continue to
result in new concepts and will be helpful in evaluating the effects of
other environmental carcinogens to which only limited numbers of
people are exposed. Hopefully this article will be useful to the reader
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of Cancer Research and will stimulate basic and new descriptive and
metabolic research in the important area of smoking and lung cancer.

If we, as a nation, are to lower the incidence and reduce the
mortality from cancer, and ascertain healthier lives for coming gen
erations, our success will largely depend on the attention given to
tobacco use as the major cause of human cancer.
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