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STOP SMOKING! 

Only 2% of Lung Cancer patients are 
lifelong nonsmokers 



Lung Cancer 
• Most common cause of cancer death 

• 159,500 deaths in 2013 projected* 

• 118,000 combined colorectal, breast and 
prostate deaths* 

• Smoking/Lung Cancer first linked in 1950-
Doll and Hill (BMJ 1950; 2:739.) 

• Surgeon General’s 1964 statement -
“cigarette smoking is the major cause of 
lung cancer…” 

*Siegel R, Naishadham D, Jemal A. Cancer statistics, 2013. CA Cancer J 

Clin 2013; 63:11. 
 



Tobacco – Cancer Linked 

Directly 
A specific metabolite of benzo(a)pyrene, a 

constituent of tobacco smoke, damages three 

specific loci on the p53 tumor-suppressor 

gene that are known to be abnormal in 60% 

of primary lung cancer. 

 
Denissenko et. al. Science 1996; 274:430. 





Magnitude of Risk 

• Total lifetime 
consumption 

• Number of cigarettes 

• Duration of smoking 

• Age at onset 

• Degree of inhalation 

• Tar and Nicotine 
content 

• Use of unfiltered cig. 



Number of Cigarettes Smoked 

and Relative Risks of Death from 

Lung Cancer among Males 
No. per Day US Veterans British Doctors 

None 1.0 1.0 

Current smokers 12.1 14.0 

1-9 5.5 7.8 

10-19 9.9 17.4 

20-39 17.4 25.1 

>40 23.9 -- 



Years after Quitting Smoking and 

Relative Risks of Lung Cancer - 

Males 
Years after 

Cessation 

US Veterans British Doctors 

0 11.3 15.8 

1-4 18.8 16.0 

5-9 7.5 5.9 

10-14 5.0 5.3 

15-19 5.0 

>20 2.1 2.0 



Risk Reduction 

• Abstinence > 15 years has an 80-90% reduction in 

risk compared with current smokers 

• Lung CA risk always higher in former smokers 

than never smokers. Former smokers have 10-80% 

greater risk than nonsmokers 
 

Newcombe and Carbone. Med Clin North Am 1992;76:305-31. 

 

 



Lung Cancer Risk Reduction after Smoking 

Cessation. Ebbert et. al. J Clin Oncol 21:921-926, 

2003 

• 37,078 females 

• Elevated risk even thirty years later 

• Persisting risk of adenocarcinoma among former smokers 

• Former light smokers still had  a greater than 2-fold 

increased risk up to 30 years after smoking abstinence 

• Although risk of cancer does not return to baseline for 

decades, significant decrease in first 10 years of abstinence 



Other Risks – Smoking 

• Cigar and Pipe Smoking –They DO inhale 

• Marijuana and Cocaine Smoking – 

probably, but magnitude of risk not 

quantitated. 

• Environmental Smoke – Passive or Second-

hand – Yes, weaker links, but dose-response 

shown 

• Hookah Smoking – not safer than 

cigarettes; may inhale more smoke due to 

duration of the session.  ?Infection risk 

 

 



Environmental Tobacco Smoke 

• Duration longer. Dose-response 

• Household exposure>25 smoker years 

doubled risk* 

• Spousal tobacco use associated with 30% 

increase in risk (80 pk. yr. associated with 

80% increase)# 

• Risk increased 24% if lived with smoker@ 

*Janerich DT, et. al. N Engl J Med 1990;323:632. 
#Fontham ET, et. al. JAMA 1994; 271:1752. 

@Hackshaw AK, et. al. Br Med J 1997; 315:980. 

 



Genetic Influences 

• Glutathione S-transferase M1 is thought to 

detoxify carcinogens in tobacco smoke 

• More polymorphisms in this gene, which 

decrease its activity,  noted among women 

with lung cancer exposed to ETS compared 

with those not exposed, suggesting these 

mutations promote tumorigenesis 

• Clearly established familial risk, but genetic 

basis still being elucidated 

 



Occupational and Environmental Carcinogens 

• Asbestos : Amphibole(Crocidolite)>Serpentine 

(Chrysotile) fibers 

     Risk is multiplied by smoking: Risk of dying of 

lung cancer in asbestos workers increased 16-fold 

if  they smoked >20 cigarettes per day and 9-fold 

if fewer than 20 cigarettes per day* 

• Radon – gaseous decay of U-238, Ra-226 - can 

damage respiratory epithelium via emission of 

alpha particles. (summary risk 1.14) 

• Radiation therapy can increase risk of second 

primary in patients treated for other malignancy 

*Hammond EC et. al. Ann N Y Acad Sci 1979; 330:473. 



Occupational and Environmental 

Carcinogens - 2 

• Arsenic, bis-chloromethyl ether, chromium, 

formaldehyde, ionizing radiation, nickel, 

polycyclic aromatic hydrocarbons, hard 

metal dust, vinyl chloride 

• Air pollution, wood smoke 

 



Other Risk Factors 
• Genetics -1st degree relatives have 1.5-3 fold risk 

• Chronic inflammation including HIV infection 

• Dietary Factors- low antioxidants, esp. Vitamins A 

and E.  Beta-carotene conflicting data 

• Preexisting Benign Lung Disease – IPF, 

Asbestosis, COPD 

• Oncogenic Viruses not proven – 

Bronchioloalveolar Carcinoma in sheep, and 

Squamous cell CA assoc. with Human Papilloma 

Virus(HPV) DNA 



Dietary Factors 

• CARET Trial-Heavy smokers who 

consumed more fruit and vegetables 

reduced their risk of cancer, but 

supplementation with Beta-carotene negated 

the effects of increased plant foods 

 

 Neuhouser et al Cancer Epidemiol Biomarkers Prev 12:350-358, 2003 



Men cf. Women 

• Lung cancer mortality has been greater in 

men; magnitude is declining due to 

increasing lung cancer mortality in women, 

and decreasing mortality in men 









Gender Differences – Death Rate 

 



Men cf. Women among Never 

Smokers 

• Age-adjusted incidence of lung CA among 

never smokers is higher in women than men 

• In US, 19% of lung CA in women arose in 

never smokers, cf. only 9% for men  



Endocrine Factors & Lung CA 

• Early age at menopause (<40) associated 
with reduced risk of AdenoCA lung 

• Hormone replacement therapy associated 
with higher risk AdenoCA lung 

In a 2004 article, the above were suggested, 
but subsequently 3 case control studies 
failed to confirm. 

However survival longer and age at Dx older 
among women who had not received HRT. 

Consider stopping Hormone Replacement 
Therapy in lung CA pts.* 

*Siegfried, JM. J Clin Oncol 2006; 24:9. 



Gender Histology Differences 

 





Smoking Prevalence per CDC 

2011 

• 19% of Adults, down from 21% in 2005 

• Men 21.6%, Women 16.5% 

• American Indian/Alaskan 31.5%; Asians 

9.9%; Blacks 19.4%; Hispanics 12.9%; 

Whites 20.6% 

• Lower prevalence among more affluent 

• Lower prevalence as education level rises 



Good News 

• From Federal Interagency Forum on Child and 

Family Statistics:  In 2012, the percentages of 8th-

,10th-, and 12th-grade students who reported 

smoking cigarettes daily in the past 30 days were 

the lowest in the history of the survey. 

• In 2012, some 2 percent of 8th-grade students, 5 

percent of 10th-grade students, and 9 percent of 

12th-grade students reported smoking cigarettes 

daily in the past 30 days, compared with their 

respective peaks in the mid-1990s of 10, 18, and 

25 percent. 



Lung Cancer Screening 

• Seventy-five percent present with 

symptoms not amenable to cure.  Five year 

survival overall 16% 

• Prevention more effective than treatment 

• Outcome related to stage at diagnosis: 60% 

five year survival Stage I NSCC; 5% stage 

IV 

 



Screening Biases 

• Lead time 

• Overdiagnosis 

• Length time 

• Volunteer 

 



Lead-Time Bias.

Patz EF Jr et al. N Engl J Med 2000;343:1627-1633.



Overdiagnosis Bias.

Patz EF Jr et al. N Engl J Med 2000;343:1627-1633.





Length-Time Bias.

Patz EF Jr et al. N Engl J Med 2000;343:1627-1633.





Volunteer Bias 

• Volunteers may not represent  general 

population 

• May volunteer because they have the 

condition 

• May volunteer because health conscious 

and therefore at lower risk 

 

 



Lung Cancer Screening – CT-

previous paradigm 

• Nodules found, but with op. mort. 3.8% for 
pulmonary wedge resection in community 
hosp., the mortality benefit of CT screening 
for unselected patients not yet clear. 
Eight/39 were surgeries for benign disease 

 
Swensen et al Radiology 226:756-761, 2003 

 

 
 

 



Harms of Screening 

• Abnormalities that require further 

evaluation, mostly benign nodules (96% 

false +, i.e. no cancer and 11% led to 

invasive study 

• Radiation may independently lead to risk of 

cancer 

• Prolonged f/u leads to anxiety 

• Some indolent cancers may fall into  

overdiagnosis catagory 



Lung Cancer Screening- CT 

• National Lung Screening Trial (NLST) 

reported 20% fewer lung cancer deaths 

among trial participants screened with low-

dose helical CT compared with those 

screened with CXR*.  All cause mortality 

7% lower in screened group. 

 
*National Lung Screening Trial Research Team. Reduced lung-cancer  

mortality with low-dose computed tomographic screening. N  

Engl J Med 2011; 365: 395. 



Definitions/clarification 

• Spiral = Helical = Multidetector – all 

synonyms 

• Faster, lower radiation dose 

• 2.5 mm slices routinely 

• Less volume averaging 

• Less mis-registration due to fast speed 



NLST 

• 53,454 high risk persons: 55-74y.o., 30 pk 

yr smokers; smoking or quit <15 yrs. 

• Nodules > or = 4mm. 

• False + 96.4 and 94.5 for CT and CXR 

respectively. 

• Surgery in 297 of CT and 121 of CXR; 

complication rate low, 1.4 % and 1.6 % 

respectively. 



What to Do? 
• Radiation effects of multiple scans; surgical 

complications among patients who do not 

have cancer; risks from other evaluations 

such as liver or kidney lesions. 

• Screening CT not currently covered by all 

insurances; Medicare reimburses $300 for 

non-contrast helical CT. 

• But now the US Preventative Services Task 

Force as well as ASCO and ATS are 

recommending CT screening for the group 

described in the NLST 



What to Do? 

• Ninety-four million current and former 

smokers in US at risk for lung cancer. 

• But what to do about non-smokers? 

• Risk stratification  and targeting  

populations is on-going* 

 

  *International Early Cancer Action Program Investigators. Survival of 

patients with Stage I Lung Cancer detected on CT Screening. 

NEnglJMed 2006; 355:1763 

 

 





































Electronic Cigarettes 

• Battery operated 

• May contain nicotine and/or flavorings 

• Atomizer creates a vapor cloud of whatever 

liquid contained in cartridge 

• FDA has warned against due to lack of 

regulation of nicotine and possible 

carcinogens detected 

• DMN 9/2/13 article noting e-cigarettes 

mimicking tobacco industry marketing  


