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e #1 cause of cancer related deaths in the US

 More death from lung cancer than breast, colon and
prostate combined

« All comers (smokers and nonsmokers) lifetime risk

* 1in15-17 men and women
« Significantly higher in smokers

e 2.1 million cases 2018, 1.8 million deaths worldwide

» 130,000-160,000 annual US deaths
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 Most lung cancers are caught at a later stage
* Poor survival associated with late-stage diagnosis

5-Year Survival Rates for Non-Small Cell Lung Cancer
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Lung Cancer Risk J/f Boulder Community Health

* 90% of lung cancers, 15t suggested 1912
* 10-30 fold risk compared to non-smokers

* Risk correlates with number cigarettes daily, litetfime
duration, depth of inhalation, tar and nicotine content,
unfiltered
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« Reduced within five years of smoking cessation

« 80-90% risk reduction with 15-year abstinence

* Will not achieve same risk as never-smoker

« Cut back >50% will reduce risk by 27% (if >15/day)

« Ongoing smoking with treatment increases mortality,
recurrence development of second primary
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Second hand smoke

* Side stream (smoldering) versus mainstream (exhaled)
* either is sufficient to raise risk

* Far less infense, but often longer duration of exposure

 NO controversy
« US Surgeon General
« US National Research Councill
 International Agency for Research on Cancer (IARC)
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Second hand smoke

1.3 fimes more likely overall to develop cancer than non-SHS
« 1.2 times as likely with spouse or workplace

» Double risk in children with >25 smoker years
* =years x number of smokers in household

 More commonly associated with small cell carcinoma
 Influenced by genetics
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Cigars/Pipes

» One study of >1500 cigar smokers
« 2.1 relative risk of lung cancer among cigar only
« Dose-response effect (>5/day)

» Second study of >130,000 men
* 5.1 relative risk of cancer and death

* Pipe
« 5.0 relative risk of death from lung cancer
« Associated with intensity and duration




Lung Cancer Risk J/f Boulder Community Health

Electronic cigarettes
* No clear risk, but largely unknown

» Contain nicotine and other carcinogens at lower
concentrations

» Other concerns such as serious lung injury or nicotine
dependence
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* Radon

» Recreational Drugs

» Indoor cooking and heating
« Air pollution

« Lung disease

» Occupational exposures

* Dief
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Radon
» Leading cause of lung cancer in non-smokers
» Odorless, gaseous decay of Uranium-238 and Radium-226

« EPA “action level” is 4.0 pCi/L (pico curies/liter of air;
average 1.3 pCi/L)

* 50 % of Colorado homes with levels higher than EPA action

* Radon levels can be high in all homes regardless of age or
foundation type.

» Synergistic with smoking
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Radon

 Testing
* 48 hours in low point of home
« Average of hourly reports

* Mitigation
« Typical cost $800-$1,200
 Methods vary by home

« Basement, crawl space, slab
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Recreational drugs

* Marijuana and cocaine
 Less clear- small studies, not adjusted for tolbbacco

« Changes in lung cells to precancer, but magnitude of risk not
defined

* Opium
 Increased risk when smoked or ingested
* Dose dependent
« Not the same as morphine, heroin, codeine, fentany!
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Indoor cooking and heating
 Biomass fuels such as wood or codl

« 20% Increase risk of lung cancer with bituminous coal versus
anthracite (smokeless coal)

« Wood smoke less clear but suggested
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Air pollution
 Tiny conftribution compared to smoking

» Large, European prospective study (ESCAPE) showed clear
risk
« Associated with increase in road traffic within 100 m

» Diesel exhaust proportional to extent of exposure




Lung Cancer Risk J/f Boulder Community Health

Other

» Radiation therapy (e.g., for Breast, Hodgkins)

» Lung disease
« COPD, IPF, TB, alpha-1 (S or Z allele), asbestosis

» Genetics- first degree relative
* Race/ethnicity- lower in Hispanic?
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Asbestosis

* Interstitial fibrosis associated with asbestos exposure

» Increased with occupational exposure, not buildings
« Plumbers, pipefitters, electricians, insulators, boilermakers, welders

» Asbestosis
 Dose dependent
* Increased with amphibole versus chrysolite
* Increased with fobacco use
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* Mesothelioma
« Cancer of the pleura (lung lining) associated with asbestos
* Average age 69, M>F, rare cause of cancer
« 17 years mean duration of exposure
« 20-30 year latency, depending on exposure
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Diet
* Noft likely a factor, including red meat
« Conflicting studies showing reduced risk in high fruits/veggies
* No foods increase risk (e.g., sugars)
« No reduction with anti-oxidants (American Lung Assoc)
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Diet

* B4, B12- possible in men; limited data as supplement, but not
IN Multivitamin

» Beta-carotene- promoted as chemoprevention
« Some trials show INCREASED risk, especially smokers
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Chemoprevention

* NO convincing evidence that any approach other than
smoking cessation can decrease the risk of lung cancer
everything else investigational

» Aspirin, vitamin E-only trend incidence, but reduced
mortality

* Inhaled steroids- small VA cohort showed decreased risk

» Others- Selenium, iloprost, Celebrex, Canakinumab
* Unclear benefit
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SCREENING




Why Screen for Lung Cancer?

e Because it saves lives

Recommended by NCCN, ACR, ACS, ASCO, ACCP, etc

Relative numbers needed to screen to prevent one
cancer related death

e Lung cancer 320
e colon 800
e breast 1500

However, not without risk

e False positives (10%)

¢ Incidental findings (possible benefit)
Biopsy related morbidity
Radiation exposure?




USPSTF Recommendations

¢ Annual screening with low dose CT (LDCT)
e Adults aged 55-80
¢ 30+ pack year history

e Currently smoking or quit within the last
15 years

e Stop screening once they have not smoked
for 15 years or has life limiting condition




CMS - Criteria for lung cancer screen
Beneficiary eligibility

e Age 55 -  vyears
¢ Asymptomatic (no signs/symptoms of lung cancer)
e 30-plus pack-year smoking history

Current smoker or quit within the last 15 years

Counseling on smoking cessation, risks and benefits of screening (decision
tree tools available)

http://www.cms.gov/medicare-coverage-database/details/nca-decision-
memo.aspx!NCAId=274
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DISCOVERY




Lung Cancer- symptoms 2 Boulder Community Health

« Cough 50-70% (<2% of chronic cough)

« Coughing up blood (hemoptysis) 25-50%
« Short of breath 25%

« Chest Pain 20%

« Unintentional weight loss

« Poor appetite

* Others
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* Chest X-ray
« CT scan- includes upper abdomen

* PET scan (positron emission tomography)

* |Insufficient for staging alone, even PET/CT
* FP- infection, inflammation, granulomas

* FN- foo small lesions, normal lymph nodes
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Mass in the right lung




Lung cancer- CT and PET scan 2 Boulder Community Health

CT scan PET scan
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FAMILY BIRTH CENTER

B CT scan of small lung tumor, laft upper lobe.
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Lung Lymph nodes
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Lung Cancer - Staging

e TNM

e Tumor
e Node

e Metastasis




CT guided needle biopsy

e Peripheral based nodules

e Caution in moderate to severe emphysema

¢ |ncreased risk of pneumothorax and persistent
bronchopleural fistula




Bronchoscopy

Larger size lesions
Airway leading out to lesion
Airway centric tumors

Fluoroscopy

Bronchoscope

Lung

Techniques to obtain
tissue samples

Brushing
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Endobronchial lung cancer




Endobronchial Ultrasound (EB




Mediastinoscopy
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« Small cell carcinoma

« Non-small cell carcinoma (85%)

« Adenocarcinoma
« Genetic subtypes

« Squamous cell carcinoma

« Other (about 5%)
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» Surgical resection
« Chemotherapy and immunotherapy

* Radiation
« Stereotactic/cyberknife
« External beam
» Brachytherapy- inside
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