EDITORIALS

Passive Smoking and Lung Cancer Risk: What Is the
Story Now?

William J. Blot, Joseph K. McLaughlin

reporting elevated rates of lung cancer among nonsmoking
In this issue of the Journal, Boffetta et &) report results women married to smokers in Japé8) and Greecé4) cited a
from a large-scale multicenter epidemiologic investigation inearly doubled risk of lung cancer associated with passive smok
Europe launched 10 years ago under the auspices of the Inbeg: These initial findings were greeted with skepticism because
national Agency for Research on Cancer (IARC) specifically ibwas not commonly believed that ETS exposures by nonsmok-
evaluate risks of lung cancer associated with exposure to erstis typically would be sufficient to double cancer risk. Subse-
ronmental tobacco smoke (ETS). The results have been eagqugnt studie$s) and the current study by Boffetta et él) have
awaited because of the size of the study, the special attemptitticated that the initial risk estimates were indeed too high. Of
minimize misclassification of cigarette smoking status, and tlveurse, there may be instances where exceptionally heavy ET:
ability to control for various potential confounding factors.  exposure may double the risk of lung cancer; however, in the
While the IARC study is among the largest and most exhaugpical spousal- and workplace-exposure situations, the exces
tive examinations of passive smoking’s effects on lung canceisk is probably modest. Furthermore, Boffetta et al. show that
no single study can provide definitive closure to the debalieng cancer risk declines following cessation of exposure to
regarding ETS as a cause of cancer among nonsmokers. NefdrS, and they found no excess 15 or more years after cessatiol
theless, the new findings add considerably to the total body of Because a small increase in risk of a disease can be accounte
evidence available for assessing whether ETS can be considdoecy subtle biases in study design, conduct, or analysis or by
a lung carcinogen. The European data show that risk of lungnfounding by other risk factors associated with the exposure
cancer was modestly elevated among nonsmokers exposedfamterest, there has been intense debate about whether th
adults at home or in the workplace, with risk tending to rise witimcreased risk of lung cancer observed among nonsmokers ex
the amount of ETS exposure (although not consistently with @lbsed to ETS is in fact due to the ETS exposure. It has beer
measures used), and that there was no increase in risk associat¢ed that nonsmokers married to smokers may differ from non-
with exposures to ETS in childhood. smokers married to nonsmokers in ways that could influence
As co-authors, we came to the writing of this editorial abouting cancer risk (e.g., the former group may have lower intakes
the importance of the IARC findings and their place in contexif fruits and vegetableg) and that misclassification of some
with the general literature on passive smoking and lung canaenokers as nonsmokers may have upwardly biased results c
from different perspectives and initial opinions. One of us (W. previous studieg7). The IARC study provides evidence that
Blot) had conducted epidemiologic studies on this issue, servaéids and confounding are unlikely to account for the observed
as a consultant to the U.S. Environmental Protection Agencyassociation between passive smoking and lung cancer. Still
its review of ETS and lung cancer, helped to identify relevaetvaluating causation in situations where epidemiologic studies
issues in risk assessment for a law firm involved in litigatioientify moderately strong associations (e.g., relative risks of
against the tobacco industry, and acknowledged the possibilty3) is difficult enough, but when observed relative increases in
that long-term exposure to ETS could increase risk of lung catisk are quite small (such as when relative risks equal 1.2), the
cer (2). The other (J. K. McLaughlin) had no involvement inassessment becomes even more problematic.
studies of ETS and was skeptical of a causal connection. DuringThus, how can a scientist reasonably conclude that exposur
the course of our review of the article by Boffetta et al. and @b ETS can cause lung cancer? If the only data to evaluate the
the overall epidemiologic and biologic literature on ETS andsk of lung cancer related to ETS exposure were from the study
lung cancer, our views merged. We both came to the conclusi@ported in this issue of the Journal or from similar case—control
that there was a convincing mosaic of evidence demonstratimgcohort studies carried out elsewhere over the past decade ar
that prolonged ETS exposure during adulthood can lead to arhalf, a judgment about the causal nature of the associatior
increase in risk of lung cancer. would be tenuous at best. However, risk associated with ETS
The new European data show that the increase in risk of lunged not be evaluated in isolation and separately from risk as
cancer associated with ETS is small, a finding consistent with
most other studies. On average, the increase among passive
smokers appears to be on the order of about 20%. This is a l0Wfiliation of authors:International Epidemiology Institute, Rockville, MD.
excess risk to detect reliably in epidemiologic studies, and it isCorrespondence tdwilliam J. Blot, Ph.D., International Epidemiology Insti-
well below the greater than 10-fold increased risk of lung cancigte, 1500 Research Bivd., Rockville, MD 20850.
observed in the average smoker. In 1981, the first two studie@®xford University Press
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sociated with cigarette smoking, the primary cause of lung cadoelow a certain level of exposure, are plausible. It is generally
cer in all western populations. difficult to discriminate epidemiologically between linear versus

Despite differences in the relative constituents of ETS ankreshold models because data at low doses are often scanty. |
inhaled tobacco smok@), breathing ETS can be considered asvaluating the tobacco—lung cancer association, however, ther
roughly equivalent to low-intensity cigarette smoking. Variouare now ample direct observations of increased risk among pas
attempts have been made at equilibrating average ETS exposive smokers to indicate that, if there is a tobacco smoke thresh
with low-level smoking. The calibration is typically based omld for lung cancer, it is at a level below that experienced by
comparisons of relative concentrations of cigarette smoke conensmokers who have spent their adult lives with smokers.
ponents in the bodily fluids of passive versus active smokers. When all the evidence, including the important new data
Levels of cotinine, the major metabolite of nicotine, in bloodeported in this issue of the Journal, is assessed, the inescapak
urine, or saliva are most commonly compared, but other coseientific conclusion is that ETS is a low-level lung carcinogen.
pounds, including protein and DNA adducts, have also be&hus, the reduction in risk of lung cancer following cessation of
employed as markers of tobacco smoke exposure. Multiple stedposure to ETS in the IARC study is a hopeful sign and sug-
ies using such biomarkers have clearly documented that ngests that measures aimed at the reduction of smoking ma
smokers exposed to ETS do indeed inhale and metabolize lenefit not only smokers but also persons with whom they live
bacco smokg8). and work.

The cotinine research suggests that passive smokers have
bodily levels of this nicotine metabolite averaging about 198EFERENCES
those of active smokerg¢5,8,9). Moreover, studies of 4-

aminobiphenyl (a carcinogenic component of cigarette smoke)@ : _
hemoglobin adduct level§10) indicate that passive smokers al. Multicenter case—con_trol study of exposure to environmental tobacco
. . smoke and lung cancer in Europe. J Natl Cancer Inst 1998;90:1440-50.
have as much as 14% of the concentrations of active Smokefs) giot wJ, Fraumeni JF Jr. Cancers of the lung and pleura. In: Schottenfeld
Because of the numerous carcinogenic compounds in cigarette D, Fraumeni JF Jr, editors. Cancer epidemiology and prevention. 2nd ed.
smoke, it is not clear which of the several biomarkers is the most New York: Oxford Univ Press; 1996. p. 637-65.
relevant to examine. Nevertheless, if it is assumed that typic&}) Hirayama T. Non-smoking wives of heavy smokers have a higher risk of
. . . lung cancer: a study from Japan. Br Med J (Clin Res Ed) 1981;282:183-5.
passive smokers Commua”y repelved rothIy the same expps%sz Trichopoulos D, Kalandidi A, Sparros L, MacMahon B. Lung cancer and
as smokers of about 0.1-0.3 cigarette per day (corresponding t0 passive smoking. Int J Cancer 1981;27:14.
0.5%-1.5% of the number of cigarettes smoked by the pack [26) Hackshaw AK, Law MR, Wald NJ. The accumulated evidence on lung
cigarettes]-a-day smoker), then an approximately 20% excess cancer an_d environmental tobacco smoke. BMJ 1997;315:980—8._ _
risk of lung cancer is not unexpected. Indeed, extrapolating (eX®) Matanoski G, Kanchanaraksa S, Lantry D, Chang Y. Characteristics of
. nonsmoking women in NHANES | and NHANES | epidemiologic follow-
trap0|at|0ns are needed bec,ause the num,bers of smokers of Sucrbp study with exposure to spouses who smoke. Am J Epidemiol 1995;142:
low levels are too few for direct observation) from the known  149_57.
15- to 20-fold increased risks of lung cancer among currert) Lee PN. Environmental tobacco smoke and mortality. Basel: Karger; 1992.
pack-a-day smokerd 1), the predicted increases among passiveé8) National Research Council. Environmental tobacco smoke, measuring ex-
smokers range from 7% to 28% (calculated as follows: % Egzgres and assessing health effects. Washington (DC): Natl Acad Press
O_'l ClgarettE/ZO cigarettes x 1400%, and 28%.3 C|garette/20 (9) Jarvis MJ. Application of biochemical intake markers to passive smoking
cigarettes x 1900%, where 1400% and 1900% are the excessesmeasurement and risk estimation. Mutat Res 1989;222:101-10.
corresponding to relative risks of 15 and 20, respectively, amogg) Hammond SK, Coghlin J, Gann PH, Paul M, Taghizadeh K, Skipper PL, et
pack-a-day current smokers). al. Relationship between environmental tobacco smoke exposure and car
Such predictions depend on the assumption of a linear rela- t8:i5n(£)32n—8hemoglobin adduct levels in nonsmokers. J Natl Cancer Inst 1993;
tlonSh'p between th? amount smoked a.nd Iung cancer risk. 8[? National Cancer Institute. Changes in cigarette-related disease risks anc
the other hand, nonlinear models, especially threshold models of their implication for prevention and control. In: Smoking Tobacco Control
disease risk, whereby there is no increase in disease incidenceMonograph 8. Bethesda (MD): National Cancer Institute; 1997.
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