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Is breast cancer associated with tobacco smoking?
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Probably, especially when smoking starts early in life 
In many countries, because of changes in smoking habits in the past decades, the burden of tobacco related morbidity and mortality is shifting from men to women. GOTOBUTTON endnote1 (1)  The addition of breast cancer to the list of diseases causally related to active or secondhand tobacco smoking would probably be a powerful argument for women to stop smoking or avoid taking it up. Although the effect on tobacco control would be welcome, the strength of the evidence of the association must be carefully assessed.
The linked study by Luo and colleagues (doi:10.1136/bmj.d1016), which is based on the observational arm of the Women’s Health Initiative Study, GOTOBUTTON endnote2 (2)  adds clarity to whether active tobacco smoking and secondhand exposure to tobacco smoke cause breast cancer. The study found that active smoking and extensive passive smoking were associated with a significantly increased risk of breast cancer in postmenopausal women. The results support the conclusions of two recent expert panels that the breast should be added to the list of target organs of tobacco carcinogenicity. GOTOBUTTON endnote3 (3)   GOTOBUTTON endnote4 (4)  However, other panel reviews were more cautious and considered that the evidence from epidemiological studies was insufficient to establish a causal association. GOTOBUTTON endnote5 (5) 
One of the important contributions made by this study is the evidence of a dose-response relation between different quantitative indices of smoking and the risk of breast cancer; in particular, the duration of smoking, which shows the strongest association with the risk of cancers known to be caused by tobacco. GOTOBUTTON endnote6 (6)  A dose-response relation is one of the main criteria in assessing causality in observational research, GOTOBUTTON endnote7 (7)  although residual confounding cannot be excluded in the case of a covariate whose distribution corresponds with that of the risk factor under investigation. Another way of viewing these results is to hypothesise that the relevant causal exposure occurs early in life, as Luo and colleagues emphasise. GOTOBUTTON endnote2 (2) 
Luo and colleagues do not report data on the use of mammography. Women who have mammography screening have a higher risk of being diagnosed with an invasive breast cancer than women who do not. GOTOBUTTON endnote8 (8)  Population surveys have shown that smoking is associated with lower participation in screening. GOTOBUTTON endnote9 (9)  The association between smoking and the risk of breast cancer might therefore have been even stronger if participation in screening had been taken into account.
The results on secondhand smoke exposure are more puzzling. Interpretation of the results on the basis of the combination of the three sources of exposure considered by Luo and colleagues is not straightforward. Variable combinations of exposure sources in their analysis resulted in 16 hazard ratios; the confidence intervals of 15 of them included 1.0. This suggests the possibility of a spuriously statistically significant result because of multiple statistical testing. The analysis did provide limited evidence of a dose-response relation, however, because the only significant hazard ratio came from the analysis that combined “high dose” from all three sources. No clear pattern emerges from the other combinations of sources; in particular, the fact that the “significant” excess risk depends on the inclusion of long term household exposure is not consistent with the lack of effect of the same source of exposure in the absence of childhood and workplace exposure.
Furthermore, the size of the excess risk of passive smoking is not much lower than that associated with active smoking. A similar phenomenon has been seen for the risk of cardiovascular disease associated with smoking, GOTOBUTTON endnote10 (10)  but in that case mechanisms have been found that are not likely to be relevant to carcinogenesis. GOTOBUTTON endnote5 (5)  The arguments used to explain the carcinogenic effects of tobacco smoke on the breast by Luo and colleagues and other authors rely on mechanisms such as genotoxicity, inflammation, and cell proliferation, which act in a dose dependent way, although the precise shape of the dose-risk function is sometimes controversial.
In addition, as previously discussed, GOTOBUTTON endnote11 (11)  women who live alone cannot be exposed to secondhand smoke at home, and women who do not work cannot be exposed to secondhand smoke at work. These women may have atypical reproductive histories and other characteristics that could affect their risk of developing breast cancer. They would be over-represented in the unexposed groups, potentially leading to confounding, which might not be fully controlled in the statistical analysis. Potential confounding by drinking alcohol is a concern in this study, as in most studies of active and secondhand tobacco smoking and breast cancer. The inclusion of a term for alcohol drinking in the regression model might not completely prevent residual confounding if there is a strong correlation between the two habits and some misclassification in the measurement of alcohol drinking.
Overall, Luo and colleagues’ analysis supports the hypothesis that smoking increases the risk of breast cancer, in particular when the habit starts early in life. These data, however, should be placed in the context of the overall evidence, and in particular the results of a pooled analysis of 10 cohort studies and 43 case-control studies, which found no increased risk in either group of studies. GOTOBUTTON endnote12 (12)  In the case of secondhand smoke, the evidence can still be considered suggestive of an association at best.
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