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Human epidemiological studies associating chemical exposures to cancer risk often are inconsistently validated across studies. 
Examples include the effect of smoking on cancer etiology other than the lung, such as urinary bladder and breast. Research 

findings from the laboratory have improved the understanding of arylamine carcinogen metabolism leading to improved design and 
interpretation of human molecular epidemiology investigations. Laboratory studies that infer and test biological plausibility, 
including cancer risks modified by differential metabolism of arylamine carcinogens in rapid and slow arylamine N-acetyltransferase 
(NAT2) acetylators, have been critical for investigating the role of smoking in the etiology of human cancers. These concepts will 
be explored with an example of a cancer in which the role of smoking has largely been validated (urinary bladder cancer) and an 
example where a consensus for the role of smoking remains to be achieved (breast cancer).
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