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American Cancer Society Perspectives on 
Environmental Factors and Cancer

• “Within the realm of primary prevention, 
the ACS places the greatest priority on 
tobacco control, both because of the large 
cancer burden associated with this exposure 
and the availability of effective policy and 
medical interventions that are documented 
to reduce tobacco use and the burden of 
tobacco-related cancer”

Fontham ETH, CA Cancer J Clin 2009



Tobacco-related cancers

• Lung: leading cause of 
cancer death in the US: 
160,340 in 2012

• Oral cavity
• Nasal cavity/sinuses
• Throat
• Esophagus
• Stomach

• Pancreas
• Kidney
• Bladder
• Uterus
• Cervix
• Colon/rectum
• Mucinous ovarian
• AML



Introduction

• Habitual tobacco use is the leading preventable 
cause of death in the US and is responsible for 1 
of every 5 deaths

• A plateau was noted in the steady decline of 
percentage of smokers in the last decade

• In 2000, 25.7% of males and 21% of females were 
smokers

• In 2009 47 million people smoke almost daily in 
the US



Introduction

• In the US, approximately half of adult men reported 
smoking cigarettes in 1965 and many of these individuals 
did so for over 20 years

• Cigarette smoking accounts for approximately 30% of all 
cancer deaths and 80% of all lung cancer death in the 
general population 

• Continued smoking after malignancy diagnosis may lead to 
a higher recurrence rate or second primary tumor 
compared to non-smokers



Introduction

• “Even our most conservative estimate indicates 
that reductions in lung cancer, resulting from 
reductions in tobacco smoking over the last half 
century, account for about 40% of the decrease in 
overall male cancer death rates and have prevented 
at least 146000 lung cancer deaths in men during 
the period 1991 to 2003.”

Thun et al. 2009, Tobacco Control



Introduction 
(Dr David Raben’s favorite study: showed negative effect of 

postoperative radiation on pancreas cancer survival)

“Log-rank analysis of the characteristics of patients and tumors revealed 
no significant differences in survival with respect to sex; an age of 60 
years or more, as compared with less than 60 years; and the presence 
of preoperative diabetes, local invasion at operation, and postoperative 
complications, but borderline effects were found for current smoking 
(P=0.007), positive resection margins (P=0.10), and the presence of 
involved adjacent structures on histologic analysis (P=0.010). 
Increasingly differentiated tumors (P<0.001), the presence of lymph 
node involvement (P<0.001), and maximum tumor size (P=0.003) had 
significant effects on overall survival”

ESPAC 1; NEJM, 2004
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Second cancers and recurrence

• Current smokers have a 4 fold increased risk of a 
second aerodigestive tract cancer relative to non-
smokers, but significant risk reduction is 
associated with smoking cessation

• General incidence of second malignancies 5-19% 
in head and neck cancer

• 40% of patients who continue to smoke develop 
recurrence or second malignancy, but rate drops to 
6% for patients who stopped smoking



Second cancers and recurrence

• Chemoprevention studies showed a higher 
rate of developing second primary tumors 
for smokers (5.7%) compared with never 
smokers (3.5%) (lung, esophagus, bladder)



Smoking mechanism of action: 
cancer”

• P53 mutations are frequent in tobacco 
related cancer

• P 53 mutations were found in lung cancer, 
head and neck cancer, bladder cancer

• Mutation load is higher in cancers from 
smokers than from non-smokers



“Smoking mechanism of action: 
cancer”
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“Smoking mechanism of action: 
complications”

• Hypoxia-reduced collagen production
• Modified function of bactericidal activity of neutrophils 
• Diseased microcirculation leading to poor anastomotic 

healing
• Nitric oxide production affecting platelet aggregation
• Raised serotonin concentrations affecting smooth muscle 

in mesenteric vessel
• Alveolar macrophage antimicrobial function and increased 

sputum production



“Smoking mechanism of action: 
complications”



• 78 healthy subjects (48 smokers/30 never 
smokers) were followed for 15 weeks

• Smokers smoked for a week
• At 1 week smokers were randomized to 

continuous smoking and abstinence
• Wounds were made via punch bx at 1/4/8/12 

weeks lateral to the sacrum



Results



Results



Results

• Total wound infection rate in smokers was 12% 
compared with 2% in non-smokers

• Wound infections were significantly fewer in the 
abstinent group (1 patient) compared with the 
continued smoking group (10 patients) after weeks 
of randomization

• These results did not significantly change at 8 and 
12 weeks



Conclusion

• Healthy smokers have a higher incidence of 
wound infections than never-smokers and 4 
weeks of abstinence form smoking reduces 
wound infections to a level similar to never-
smokers
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• Retrospective review of 4855 cases 
undergoing open GI surgery between 1995-
1998

• Complications resulted in prolonged 
hospitalization in 50% of the patients and a 
3-fold higher risk of reoperations 



Results



• Randomized trial enrolling 120 patients 
undergoing knee and hip replacement in 
Denmark

• Randomly assigned to control or smoking 
intervention group 6-8 weeks before surgery

• Smoking intervention group has counseling 
and nicotine replacement therapy resulting 
in smoking cessation or 50% reduction











Outcomes in cancer surgery

• There is conflicting evidence regarding the attributable risk 
of smoking on post-operative complications

• Cancer patients have higher prevalence of smoking and 
may be at higher incidence of smoking related 
complications

• Postoperative complications have been shown to result in 
an omission or significant delay in the initiation of 
adjuvant chemotherapy in colon and rectal cancer



Outcomes in cancer surgery

• The negative effects of smoking may not be 
uniform across various disease sites

• There is evidence that smokers have an increased 
risk of postoperative complications and possibly 
death in general and thoracic surgery patients, this 
area has not been well-studied for major gastro-
intestinal surgeries. 



• 2315 esophagectomies performed in 73 
centers

• Major morbidity and mortality were 
evaluated

• 75% of patients were smokers



Results



• 4979 lobectomies performed at 56 sites 
were reviewed

• Predictors of prolonged length of stay were 
evaluated

• Over 80% of patients were smokers



Results



• 7990 primary resections for lung cancer 
studied

• Risk of in-hospital death and respiratory 
complications were assesed according to 
timing of smoking cessation



Results



Results



• VASQIP database with operations between 2002-2008
• ICD-9 and CPT codes were used to select cancer cases, all 

emergent operations excluded (n=20413)
• Divided into GI (n=12432) thoracic (n=4490) and urologic 

(n=3491) malignancies
• Patients further divided into current, prior and never 

smokers
• Rates of smokers (current and prior) GI 51%; thoracic 

84%; urologic 57%



Results



Results



Comparison of never smokers to current and 
prior smokers



• GI malignancies: prior and current smokers were more 
likely to have SSI, CPO (pneumonia, failure to wean form 
ventilator, reintubation), return to OR, 30 day and 1 year 
mortality

• Thoracic malignancies: current smokers were more likely 
to have CPO (pneumonia, failure to wean form ventilator, 
reintubation) and higher 1 year mortality

• Urologic malignancies: current smokers had elevated risk 
of CPO (pneumonia, failure to wean form ventilator, 
reintubation) and return to OR

Comparison of never smokers to current and 
prior smokers



Direct comparison of current smokers to prior 
smokers using prior smokers as a reference group



Direct Comparison of current and prior 
smokers

• GI malignancies: current smokers were more likely to have 
CPO (pneumonia, failure to wean form ventilator, 
reintubation), and 1 year mortality

• Thoracic malignancies: current smokers were more likely 
to have CPO (pneumonia, failure to wean form ventilator, 
reintubation), return to OR and higher 1 year mortality

• Urologic malignancies: current smokers had similar risk of 
complications and mortality



Length of postsurgical stay

• Unadjusted: never smoker: 9.8 days; prior 
smoker:10.7 days; current smoker 10.6 days

• Adjusted: current smokers had a significant 
increase in length of stay compared with never 
smokers: 7.5% GI, 8.2% thoracic

• Adjusted: current smokers had a significant 
increase in length of stay compared with prior 
smokers: 4.7% GI, 9% thoracic



Conclusions

• Smoking has significantly increased the risk of 
postoperative complications and death in patients 
undergoing major cancer surgery in the VA

• We showed a significantly elevated risk of postoperative 
complications and death when directly comparing current 
to prior smokers with GI cancers and thoracic 
malignancies

• Consider smoking cessation interventions prior to all major 
cancer operations in the VA population to decrease risk of 
postoperative complication, mortality and prolonged 
surgical length of stay 



Final conclusions

• The number of studies examining the perioperative impact 
of smoking cessation is limited

• Reduction in the quantity of cigarettes smoked does not 
result in the same effect as actual cessation

• An optimal period of preoperative smoking cessation can 
not be identified

• Preoperative smoking cessation for 4-8 weeks decreases 
pulmonary complications

• Preoperative smoking cessation for over 4 weeks may 
improve wound healing



Final conclusions

• The cost of additional hospitalization, utilization of care 
and the added expense of a smoking related complications 
is difficult to measure but considerable

• Prevention of surgical complications improves patient 
outcomes and reduces cost

• Pulmonary complications have been reported to be the 
most costly surgical complications adding an additional 
$52,000 to the cost of the surgical procedure



Kelly Clarkson

• “What doesn't kill you makes you stronger” 
might not apply to smoking
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