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Cigarette smoking and lung cancer

Smoking and Health: Report of the Advisory Committee of the Surgeon General of the Public Health Service , 1964

Expected and observed deaths for smokers of cigarettes and mortality ratios  in 7 prospective studies 
(1,123,000 men )



Relationship between age at starting regular cigarette smoking and
lung cancer death rates at age 55–64 years in US men

Duration of cigarette smoking and lung cancer

Doll R, Peto R. J Natl Cancer Inst. 1981;66:1191-1308



Cumulative lung cancer risk by smoking status and age at 
quitting smoking in men in the United Kingdom

Peto R et al. BMJ. 2000;321:323-329

Continuing vs quitting smoking and lung cancer
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Lung cancer death rates for cigar smokers

Cigars: Health effects and trends. NIH monograph n. 9, 1998



Secondhand smoking and risk of lung cancer

Hackshaw AK et al. BMJ. 1997;315:980-988



Pathway for causation of cancer 
by carcinogens in cigarette smoke  

• There are more than 4000 chemicals in cigarette smoke
• There are at least 50 carcinogens in cigarette smoke

Smith CJ et al. Food Chem Toxicol 2000;38:371-383
Hecht SS. Nat Rev Cancer. 2003;3:733-744 



Occupational carcinogens linked to lung cancer

Dela Cruz CS et al. Clin Chest Med. 2011;32:605-644



Air pollution

Pope CA et al. JAMA. 2002;287:1132-1141.



Age and lung cancer risk

Dela Cruz CS et al. Clin Chest Med. 2011;32:605-644



Gender and lung cancer risk

• Lung cancer seems more common in nonsmoking women than in nonsmoking
men1

• Controversial data for smoking women:
• ACS Cancer Prevention Study II: Overall Risk for women smokers was 11.94 

vs 22.36 for male smokers2

• American Health Foundation data found odds ratio consistently higher for 
women than for men at every level of exposure of cigarette smoke3

• Gender-related differences in metabolic activation or detoxification of lung
carcinogens4

• Hormonal factors (use of hormonal therapies associated with an increased risk
for lung cancer in women,5 early meonopause associated with  a decreased
risk of adenocarcinoma)6

1. Wynder EL et al. J Am Med Assoc. 1950;143:329-336. 2. Halpern MT et al. J Natl Cancer Inst. 1993;85:457-464.
3. Zang EA et al. J Natl Cancer Inst. 1996;88:183-192. 4. Ryberg D et al. Cancer Res. 1994;54:5801-5803.

5. Slatore CG et al. J Clin Oncol. 2010; 28:1540-1546. 6. Taioli E et al. J Natl Cancer Inst. 1994;86:869-870.



Family history and lung cancer risk

Forrest plot of familial lung cancer risks in never-smokers

Matakidou A et al. Br J Cancer. 2005;93:825-833



Genetic susceptibility

• Genetic polymorphysms encoding enzymes involved in the activation and 
conjugation of tobacco smoke compounds (CYP1A1, GST, MPO, NQO1, EPHX1)

• Genetic polymorpysms encoding DNA repair enzymes (XRCC1, OGG1, ERCC1)

• Genes encoding proteins involved in chonic inflammation (IL-1, IL-6, IL-8, 
COX-2, MMP-1, MMP-2, MMP-3, MMP12)

• Despite many genetic association studies, the specifica genes responisble for 
the enhanced risk for lung cancer remain poorly understood



COPD and lung cancer

Turner MC et al. Am J Respir Crit Care Med. 2007;176:285-290.



Link between COPD and Lung Cancer

Durham AL et al. Lung Cancer. 2015;90:121-127.



Other lung diseases

• Alfa1-antitripsin deficiency carriers have a higher risk for lung cancer
(approximately 2-fold risk)1

• Patients with idiopathic pulmonary fibrosis have increased risk for lung cancer
(OR 8.25 compared with control subjects)2

1. Yang P et al. Arch Intern Med. 2008;168:1097-1103.
2. Hubbard R et al. Am J Respir Crit Care Med. 2000;161:5-8.



Infections

• HPV DNA detected within some squamous cell carcinoma lung cancer tissues, 
but data are not conclusive1

• Chlamidia pneumoniae might be involved in lung carcinogenesis (through
inflammation and ROS)2

• Some studies have reported association of pulmonary tuberculosis and lung
cancer3

• Some evidence suggest an increased risk for lung cancer in HIV-infected
patients after controlling for smoking status4

1. Chen YC et al. Cancer. 2004;101:1428-1436.
2. Littman AJ et al. Cancer Epidemiol Biomarkers Prev. 2005;14:773-778.

3. Yu YH et al. J Thorac Oncol. 2011;6:32-37.
4. Kirk GD et al. Clin Infect Dis. 2007;45:103-110.



Can we extend screening to other high risk patients?

Presented By Peter Mazzone at 2015 ASCO Annual Meeting

Clinical models of risk prediction



Web-based tools for risk prediction
http://lungcancerrisk.s3-website-us-east-1.amazonaws.com/



Future perspectives




