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Answer Key for Media – Delete 

for final set 
• Question #1 – Answer is 4 (none of the 

above) 

• Question #2 – Answer is 1 (A and C are 

correct) 

• Question #3 – Answer is 3 (CT scan in 3-6 

months) 

 

 



Pretest Question #1: 
Which of the following is/are true? 

A. The incidence of fatal lung 

cancer is increasing 

B. The incidence of teen 

smoking incidence is 

increasing 

C. 5 year survival once lung 

cancer has been diagnosed 

has improved in the last 10 

years 

D. Second hand smoke is the 

second most important risk 

factor for lung cancer in the 

United States. 

 

 

 

 

1) A and C 

2) B and D 

3) A, B and C 

4) None are correct 

5) All are correct 



Pretest Question #2: 
Which of the following is/are true regarding the current 

recommendations for lung cancer screening? 

A. Patients < 55 years old 
should not be screened 

B. The threshold for smoking 
risk is 25 pk/years 

C. Patients that have quit > 15 
years should not be screened 

D. Expected nodules on 
screened populations are < 
15% 

 

 

 

 

1) A and C 

2) B and D 

3) A, B and C 

4) None are correct 

5) All are correct 



Pretest Question #3: 
Which of the following is the best test to order for an 7 mm 

nodule in a person with low-intermediate lung cancer risk? 

A. PET scanning 

B. CT guided transthoracic needle biopsy 

C. CT scan in 3-6 months 

D. Video Assisted Thoracoscopic (VATS) Biopsy 

E. EMN guided bronchoscopic biopsy 
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Objectives 

• At the end of the lecture, the participants should be 

able to: 

– Identify current trends in lung cancer mortality 

– Understand common risk factors for lung cancer 

– Discuss current lung cancer screening recommendations 

– Understand potential negative impacts of screening 
• Incidence of benign findings 

• Consequence of diagnostic procedures 

– Outline a practical work up of pulmonary nodules that 

occur outside of screening as incidental findings utilizing 

current cancer diagnosis and treatment guidelines 



EPIDEMIOLOGY OF LUNG 

CANCER 

Section 1 



US Age Adjusted Cancer Death 

Rates  

U.S. Cancer Statistics Working Group. United States Cancer Statistics: 1999–2009 Incidence and 

Mortality Web-based Report. Atlanta: U.S. Department of Health and Human Services, Centers for 

Disease Control and Prevention and National Cancer Institute; 2013 



The Lifetime Probability of Developing Cancer for Men,  

2007-2009* 



The Lifetime Probability of Developing Cancer for Women,  

2007-2009* 



Trends in Tobacco Use and Lung Cancer Death Rates* in the US 



Trends in Cigarette Smoking* among Female High School Students, 

US, 1991-2011 



Risk Factors for Lung Cancer 

• Smoking (87-90% of All US Cases) 

• Radon (10-16%) 

• Occupational Exposures 
– Asbestos, coal smoke, soot, diesel fumes, silica 

– Arsenic, beryllium, cadmium, cobalt, nickel 

– Painting (1.4 RR increase) 

• Family History / Genetic Susceptibility 
– 15q24 susceptibility locus (Amos et al., 2008; Hung et al., 2008) 

– T790M mutations, which occur in the epidermal growth factor 
receptor kinase (Jackman et al. Clin Cancer Res 2009.15:5267-5273) 

• Second Hand Smoke (1%) (RR estimates from 1.15 -1.29) 

• COPD and IPF  

 



Radon Facts 

• Radon is odorless and colorless 

• Comes from natural decay of uranium 

• Radon per se does not pose significant direct effects but 
decays to stable lead and other radioactive particles that 
attach easily to dust particles and deposit in lungs 

• Alpha radiation then causes DNA damage etc. 





Estimated Radon Potential 

Based on Geological Survey 

Information from US Geological Survey, 1996 



Radon Risk in Non-Smokers* 

*Estimated Risk in Smokers is approximately 7-10 fold higher 

Lifetime risk of lung cancer deaths from EPA Assessment of Risks from Radon in Homes (EPA 402-R-03-003) 



Trends in Five-year Relative Cancer Survival Rates (%), 1975-2008 

    



Summary and Implication of Lung 

Cancer Demographics 

• Lung cancer is the number one cancer killer in the 
US for both men and women 

• Primary US risk factor is smoking 

• Overall incidence of lung cancer decreasing likely 
due to decreased smoking in previous decades 

• Mortality once diagnosed is not changed 

• Screening of at risk populations should be important 
if effective 

 



NATIONAL LUNG SCREENING 

TRIAL 

Section 2 



General Statements about 

Screening 

• Purpose is to prevent the development of 

advanced stage disease and death in 

asymptomatic individuals 

• Disease-specific mortality is gold standard 

for evaluation of screening efficacy 

• Screening effectiveness is best described 

using  absolute risk reduction 

 



Computed Tomography 

Scanning in the Chest 

320 Detector CT Scanner Current CT Use 

• Uncontrasted CT 

– Nodules 

– Lung Disease 

• CT Pulmonary Angiogram 

• Cardiac CT 

– Calcium Scoring 

– Angiography 

• Screening? 





National Lung Screening Trial  

(NCI 2010)   
• Utility of low dose CT screening 

for detection of lung cancer 

• High risk patients for lung 

cancer 

– Current or previous smoker 

– >30 pack/year history 

• Results 

– 354 vs 442 deaths from lung 

cancer 

– 20% reduction in lung 

cancer deaths in CT 

• Caveats 

– Cost 

– False (+) consequences 

– Radiation effects 

 

 

 

53,500 Patients 

Annual CXR x 3 years Lose Dose CT x 3 years 

5 year follow up 5 year follow up 

The National Lung Screening Trial Research Team. N Engl J Med 2011;365:395-409 



Cumulative Numbers of Lung Cancers and of Deaths from 
Lung Cancer in the National Lung Screening Trial 

The National Lung Screening Trial Research Team. N Engl J Med 2011;365:395-409 



Stage and Histologic Type of Lung Cancers in the Two Screening Groups, According to the 
Result of Screening. 

The National Lung Screening Trial Research Team. N Engl J Med 2011;365:395-409 



Complications after the Most Invasive Screening-Related Diagnostic 
Evaluation Procedure, According to Lung-Cancer Status. 

The National Lung Screening Trial Research Team. N Engl J Med 2011;365:395-409 



Diagnostic Follow-up of Positive Screening Results in the Three Screening 
Rounds. 

The National Lung Screening Trial Research Team. N Engl J Med 2011;365:395-409 

24% of 

surgical 

procedures 

yielded a 

benign result 



Additional Findings and Implications in 

National Lung Screening Trial  

Additional Findings Implications 

39.1% of the LDCT group had at least 

1 positive finding 

Significant potential burden of workup 

and liability 

 

24% of surgical procedures yielded a 

benign result 

Non-trivial “unnecessary” procedures 

367/1060 cancers in the LDCT group 

were diagnosed either after the 

screening period or in patients missing 

screening. 

Do additional years of screening need 

to be done? 

Number needed to screen to prevent 1 

death was 320 

Can this change/cost? 

 

The National Lung Screening Trial Research Team. N Engl J Med 2011;365:395-409 



Current Recommendations for 

Lung Cancer Screening* 

• WHO? 
– “Current or former smokers ages 55-74 in good health”  

– “with at least a 30 pack-year history”   

• WHAT? 
– Low dose helical CT (LDCT) 

– Organized screening program that has experience in LDCT 

• HOW and WHERE? 
– Clinicians with access to high-volume, high quality lung cancer screening and 

treatment centers should initiate a discussion about lung cancer screening with 
apparently healthy patients ages 55-74 who have at least a 30 pack-year smoking 
history, and who currently smoke or have quit within the past 15 years.  

– A process of informed and shared decision making with a clinician related to the 
potential benefits, limitations, and harms associated with screening for lung cancer 
with LDCT should occur before any decision is made to initiate lung cancer screening. 

– Smoking cessation counseling remains a high priority for clinical attention in 
discussions with current smokers, who should be informed of their continuing risk of 
lung cancer.  

– Screening should not be viewed as an alternative to smoking cessation   

 

*(American College of Chest Physicians, American Society of Clinical Oncology, the American Thoracic Society,  

the National Comprehensive Cancer Network (NCCN) and the American Lung Association) 



IMPLEMENTATION OF 

GUIDELINES 

Section 3 



Lung Cancer Screening in Primary Care 

Indentify 

•Age 55-74 

•> 30 pk/year 

•Active Smoker or quit  < 15 years 

Counsel 

•Likelihood of (+) study – high likelihood of false (+) 

•Need for follow-up 

•Likely with procedures 

•Risk imaging 

 

Refer 

•Multidisciplinary lung cancer screening program 

•Low dose CT protocol 

•Have full range of diagnostic and therapeutic options 



AMA Review of Current Evidence Leading to 

Guidelines: Summary of Additional Concerns 

• For individuals who have accumulated fewer than 30 pack-years of smoking 
or are either younger than 55 years or older than 74 years, or individuals 
who quit smoking more than 15 years ago, and for individuals with severe 
comorbidities that would preclude potentially curative treatment, limit life 
expectancy, or both, we suggest that CT screening should not be 
performed. 

• Counseling should include a complete description of potential benefits and 
harms (as outlined in the full guideline text) so the individual can decide 
whether to undergo LDCT screening. 

• The fear and anxiety that patients can experience once there is even a 
slight suspicion of lung cancer highlights the need for careful education of 
LDCT participants and the need for carefully worded scan interpretations. 

• Screening should be conducted in a center similar to those where the NLST 
was conducted, with multidisciplinary coordinated care and a 
comprehensive process for screening, image interpretation, management of 
findings, and evaluation and treatment of potential cancers. 

JAMA. 2012;307(22):2418-2429. doi:10.1001/jama.2012.5521 



From: Evaluation of Individuals With Pulmonary Nodules: When Is It Lung Cancer?Evaluation of Individuals 

With Pulmonary Nodules: Diagnosis and Management of Lung Cancer, 3rd ed: American College of Chest 

Physicians Evidence-Based Clinical Practice Guidelines 
Chest. 2013;143(5_suppl):e93S-e120S. doi:10.1378/chest.12-2351 

[Section 4.3] Balance sheet of pros and cons of alternatives for evaluation and management of pulmonary nodule. EBUS = 

endobronchial ultrasound; ENB = electromagnetic navigation bronchoscopy; VBN = virtual bronchoscopy navigation.  

 

 



Comparison of Radiography 

Doses 

Study Radiation Amt. 

Comparable 

Background 

Exposure 

Common Risk* 

Comparators 

Radiography-

Chest  
0.1 mSv  10 days  

Smoking 9 

cigarettes, driving 

23 miles 

Computed 

Tomography 

(CT) -Chest 

Low Dose 

1.5 mSv 6 months 

Computed 

Tomography 

(CT)-Chest 

7 -10 mSv 

  

2 years  

  

0.1 mSv = 10 mrem, Occupational exposure = 5000 mrem/year 



Berrington de Gonzalez, A. et al. Arch Intern Med 2009;169:2071-2077. 

Projected Number of Future Cancers That Could Be Related to CT Scans Performed in the United 

States in 2007, According to CT Scan Type 



Date of download:  9/4/2013 

Copyright © American College of Chest Physicians. All rights reserved. 

From: Screening for Lung CancerScreening for Lung Cancer: Diagnosis and Management of Lung Cancer, 3rd 

ed: American College of Chest Physicians Evidence-Based Clinical Practice Guidelines 

Chest. 2013;143(5_suppl):e78S-e92S. doi:10.1378/chest.12-2350 

[Section 3.3] Frequency of screening participants with a nodule detected on baseline LDCT scan and percentage of nodules 

eventually proven to be benign in LDCT studies. A, Percentage of all participants screened with LDCT imaging who had a nodule 

detected at baseline screening. B, Percentage of patients with a lesion identified at baseline LDCT screening that was eventually 

found to be benign. Cohort = single-arm cohort studies of LDCT; DANTE = Detection and Screening of Early Lung Cancer by Novel 

Imaging Technology and Molecular Essays Trial; DLST = Danish Lung Cancer Screening Trial; LDCT = low-dose CT; LSS = Lung 

Screening Study; NELSON = Dutch Belgian Randomised Lung Cancer Screening Trial; RCT = randomized controlled trial. See 

Figure 1 legend for expansion of other abbreviation. 

 

Figure Legend: 



Frequency of patients undergoing a surgical biopsy or procedure and percentage of such surgical biopsies or 

procedures done for a benign lesion in LDCT studies 

Chest. 2013;143(5_suppl):e78S-e92S. doi:10.1378/chest.12-2350 



Cumulative probability (95% CI) of a false-positive result for a person who participated in a 

lung cancer screening program over several years.The cumulative probability is for the first 

false-positive result received from a number of tests done. 

Croswell J M et al. Ann Intern Med 2010;152:505-512 



BEYOND THE GUIDELINES 

Section 4  



Diagnosis and Management of Lung Cancer, 3rd 

edition: American College of Chest Physicians 

Evidence-Based Clinical Practice Guidelines 

Chest May 2013; 143(5_suppl): 1S-512S 



Management algorithm for individuals with solid 

nodules measuring 8 to 30 mm in diameter 

Chest. 2013;143(5_suppl):e93S-e120S. doi:10.1378/chest.12-2351 

[Sections 4.0, 4.3] Management algorithm for individuals with solid nodules measuring 8 to 30 mm in diameter. Branches indicate 

steps in the algorithm following nonsurgical biopsy. *Among individuals at high risk for surgical complications, we recommend 

either CT scan surveillance (when the clinical probability of malignancy is low to moderate) or nonsurgical biopsy (when the clinical 

probability of malignancy is moderate to high). RFA = radiofrequency ablation; SBRT = stereotactic body radiotherapy. 

 

Figure Legend: 



Date of download:  9/4/2013 

Copyright © American College of Chest Physicians. All rights reserved. 

From: Evaluation of Individuals With Pulmonary Nodules: When Is It Lung Cancer?Evaluation of Individuals 

With Pulmonary Nodules: Diagnosis and Management of Lung Cancer, 3rd ed: American College of Chest 

Physicians Evidence-Based Clinical Practice Guidelines 
Chest. 2013;143(5_suppl):e93S-e120S. doi:10.1378/chest.12-2351 

[Section 5.2] Management algorithm for individuals with solid nodules measuring < 8 mm in diameter. F/U =follow-up. 

 

Figure Legend: 



Chest. 2013;143(5_suppl):e78S-e92S. doi:10.1378/chest.12-2350 

ACS = American Cancer Society; ASCO = American Society of Clinical Oncologists; ATS = American Thoracic Society; IASLC = 

International Association for the Study of Lung Cancer; LC III = Lung Cancer Guidelines (3rd ed); NCCN = National Comprehensive 

Cancer Network.  
aACCP, ASCO, and ATS.  

 

 

Components of a CT scan screening program 

as proposed by major organizations.  



Date of download:  9/4/2013 

Copyright © American College of Chest Physicians. All rights reserved. 

From: Evaluation of Individuals With Pulmonary Nodules: When Is It Lung Cancer?Evaluation of Individuals 

With Pulmonary Nodules: Diagnosis and Management of Lung Cancer, 3rd ed: American College of Chest 

Physicians Evidence-Based Clinical Practice Guidelines 
Chest. 2013;143(5_suppl):e93S-e120S. doi:10.1378/chest.12-2351 

[Section 4.0] Factors that influence choice between evaluation and management alternatives for indeterminate, solid nodules ≥ 8 to 

30 mm in diameter. VATS = video-assisted thoracoscopic surgery.  

 

 

Figure Legend: 



Date of download:  9/4/2013 

Copyright © American College of Chest Physicians. All rights reserved. 

From: Evaluation of Individuals With Pulmonary Nodules: When Is It Lung Cancer?Evaluation of Individuals 

With Pulmonary Nodules: Diagnosis and Management of Lung Cancer, 3rd ed: American College of Chest 

Physicians Evidence-Based Clinical Practice Guidelines 
Chest. 2013;143(5_suppl):e93S-e120S. doi:10.1378/chest.12-2351 

[Section 4.1] Assessment of the probability of malignancy. FDG = fluorodeoxyglucose; NA = not applicable; TTNA = transthoracic 

needle aspiration.  
aIn three studies, independent risk factors for malignancy included older age, current or former smoking, history of extrathoracic 

cancer > 5 y prior to nodule detection, larger nodule diameter, spiculated margins, and upper-lobe location26; older age, current or 

former smoking, shorter time since quitting smoking, and larger nodule diameter27; and high serum C-reactive protein level, high 

serum carcinoembryonic antigen level, absence of calcification, spiculation, and CT scan bronchus sign.28 In another study, the 

combination of smooth or lobulated borders, irregular shape, and solid attenuation had a negative predictive value of 86%.29 
bApproximately 20% of observed cancers have decreased in size at least at some point during the observation period.  

 

 

Figure Legend: 



Additional Considerations and 

Confusions – Another Guideline ! 

Section 5 



NCCN Guidelines 

Referenced with permission from The NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for Guideline Name 

V.X.201X. © National Comprehensive Cancer Network, Inc 2012.  



Summary 1 

• Epidemiology 

– Lung cancer remains #1 cancer killer in men 

and women 

– Cigarette smoking remains primary risk in 

spite of decreasing adult smoking 

– Radon exposure may be a significant issue 

for some in Ohio 

– Genetic predispositions are being evaluated 

 



Summary 2 

Lung Cancer Screening Recommendations 
(ACCP, AMA, ASCO, ATS) 

• 55-74 years of age 

• > 30 pk/year smoker either active or quit < 15 
years 

• Low dose chest CT screening protocol 

• At least 3 successive years (stay tuned for more) 

• Centers with multidisciplinary screening programs 
similar to study sites 

• Counselling regarding false positives, 
procedures, anxiety and follow-up 



Summary 

Lung Cancer Screening Recommendations 
(NCCN) extend previous to: 

• 50-55 years of age and: 

• > 20 pk/year smoker and: 

• One additional risk factor for lung cancer (not 
second-hand smoking) 

• Radon, asbestos, coal smoke, soot, diesel fumes, 
silica, arsenic, beryllium, cadmium, cobalt, nickel, 
irradiation 

• COPD or IPF 

• Family History 

• Select previous cancers (Head/neck, SCLCA) 

 

 

 



Questions 



Pretest Question #1: 
Which of the following is/are true? 

A. The incidence of fatal lung 

cancer is increasing 

B. The incidence of teen 

smoking incidence is 

increasing 

C. 5 year survival once lung 

cancer has been diagnosed 

has improved in the last 10 

years 

D. Second hand smoke is the 

second most important risk 

factor for lung cancer in the 

United States. 

 

 

 

 

1) A and C 

2) B and D 

3) A, B and C 

4) None are correct 

5) All are correct 



Pretest Question #2: 
Which of the following is/are true regarding the current 

recommendations for lung cancer screening? 

A. Patients < 55 years old 
should not be screened 

B. The threshold for smoking 
risk is 25 pk/years 

C. Patients that have quit > 15 
years should not be screened 

D. Expected nodules on 
screened populations are < 
15% 

 

 

 

 

1) A and C 

2) B and D 

3) A, B and C 

4) None are correct 

5) All are correct 



Pretest Question #3: 
Which of the following is/are true? 

A. Screening CXR for lung 
cancer saves lives 

B. Screening CXR for lung 
cancer detects early stage 
cancer 

C. CT scanning of patients at 
high risk for lung cancer is 
recommended 

D. CXR should be performed at 
intake if not available for 
nursing home residents 

 

 

 

1) A and C 

2) B and D 

3) A, B and C 

4) None are correct 

5) All are correct 


