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Overview

• Lung Cancer History and Statistics
• Risk Factors
• Lung Cancer Screening
• Diagnosis and Biomarker Testing



Once a rare disease…“Mountain Sickness”



The 20th Century



Our Why

American Cancer Society. Cancer Facts & Figures 2018 Atlanta: American Cancer Society; 2023

2,100,000
new diagnoses globally

Annual Global Cancer Mortality
2,100,000
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Non-Small Cell Lung Cancer (NSCLC) 
Background

From 2011 to 2020, overall lung 
cancer mortality rates declined 

by ~4% per year
NCI. Cancer Stat Facts: Lung and Bronchus Cancer. https://seer.cancer.gov/statfacts/html/lungb.html. Accessed 10/20/2023. American Cancer Society. Lung Cancer Survival Rates. 
https://www.cancer.org/cancer/types/lung-cancer/detection-diagnosis-staging/survival-rates.html. Accessed 10/20/2023. SEER*Explorer: An interactive website for SEER cancer statistics 
[Internet]. Surveillance Research Program, National Cancer Institute; 2023 Apr 19. [updated: 2023 Jun 8; Accessed 10/19/2023].
Siegel, CA A Cancer J Clinicians, 2023:73:17-48

5-year relative survival rate 
(NSCLC) 

25.4%

8%
5-year survival rate for 

distant disease (NSCLC)

2023 estimates of lung cancer incidence, mortality:
• Lung cancer represents 12.2% of all cancer cases

§ 20.8% of cancer-related deaths
• NSCLC represents 80-85% of overall cases



A Few Surprising Facts

Siegel RL et al CA Cancer J Clin 2023; Siegal DA et al JAMA Oncol 2021 

~65% of all new lung cancer diagnoses are among people who 
have never smoked or are former smokers

~10-20% of new lung cancer cases are among never-smokers.

~ 25% women diagnosed are never smokers

1 in 16 women (both who did and did not smoke) will be diagnosed 
with lung cancer in their lifetimes

2X more black than white men will be diagnosed with lung cancer 
if all risk factors are equal





Radon

• Decay product of uranium-238 and radium-226
– Widely distributed in rock, soil, groundwater
– Associated with an increased risk of lung cancer
– Interactive effect with cigarette smoking

• 2nd most important cause of lung cancer in the USA
– Implicated in 26% of lung cancer in never-smokers
– Implicated in 13.4% of lung cancers overall (co-

carcinogenic with cigarette exposure)

Beir-VI report, Washington DC National Academy Press 1999
EPA Assessment of Risks from Radon in Homes. Office of Radiation and Indoor Air United States 
Environmental Protection Agency. . Washington, DC 204602003



Prevention



Lung Screening

• Cancer screening is a test to check for 
disease in someone who does not have any 
symptoms

• Goal of screening is to find cancer early 
when it is more treatable and even curable



Lung Screening

• Not a new concept

Journal of Occ Med and Tox 2014.9:14



Lung Screening

• National Lung Screening Trial (NLST)
– 53,454 persons at high risk for lung cancer
– 33 U.S. medical centers
– August 2002 – April 2004

• > 25% of the low dose CT group had a positive finding
– 96.4% false positive
– 20% relative risk reduction in mortality from lung cancer
– 6.9% all-cause mortality reduction
– Number needed to screen 320

N Engl J Med 2011; 365:395-409



NELSON Trial

N Engl J Med 2020;382:503-13.



Number Needed to Screen (NNS) to Prevent 1 
Death  and Compliance with Screening

- ASCO daily news (Lung Cancer Screening Remains Poor. Here’s How to Increase Rates and Save Lives (ascopubs.org)
Lopez-Olivo MA, Maki KG, Choi NJ, et al. Patient Adherence to Screening for Lung Cancer in the US: A Systematic Review and Meta-analysis. JAMA Netw Open. 
2020;3(11):e2025102. Published 2020 Nov 2.
-Gates TJ. Screening for cancer: evaluating the evidence. Am Fam Physician. 2001;63(3):513-522.
-Richardson A. Screening and the number needed to treat. J Med Screen. 2001;8(3):125-127.
-De Koning H, Van Der Aalst C, Ten Haaf K, et al. Effects of volume CT lung cancer screening: Mortality results of the NELSON randomized-controlled population based 
trial. 2018 World Conference on Lung Cancer. Abstract PL02.05. 

https://dailynews.ascopubs.org/do/lung-cancer-screening-remains-poor-here-s-increase-rates-and-save-lives
https://doi.org/10.1001/jamanetworkopen.2020.25102
https://doi.org/10.1136/jms.8.3.125


Following NLST

• In 2012 and 2013 our guidelines 
recommended lung cancer screening
– 55-74 years old
– 30 pack year smoking history
– Currently smoking or if they have quit smoking, 

it has been within 15 years

• 8 million people in the US qualify for Lung 
Cancer Screening



Updated Screening Criteria 2021

• Age 50-80 years
• 20 pack year smoking history
• Currently smoking or having quit within the 

last 15 years
15 million eligible compared to the 8 million previously

Women are under-represented 
41% NLST and 16% NELSON
Results suggest LDCT screening for lung cancer in women à 
larger reduction in lung cancer mortality

BMJ 2017;356:j347
NEJM 2011 Aug; 365(5): 395-409



11/01/2023

New Lung Cancer Screening Guideline
• Adults ages 50-80
• 20+ pack-year smoking history
 



• Rates of lung cancer diagnosis (incidence) 
and mortality remain elevated in people who 
formerly smoked at ALL TIME POINTS 
compared to those who never smoked

• Will need to examine impact of smoking of 
different duration and different intensities

CA Cancer J Clin 2024 Jan-Feb;74(1):84-114.





Cancer 2024 Jan;130(2):201-215

• People who formerly 
smoked, lung cancer risk 
remains elevated even 
after they quit



Who Supports Lung Cancer Screening?

• US Preventive Services 
Task Force (2021)

• National Comprehensive 
Cancer Network (2022)

• American Academy of 
Family Physicians (2021)

• Centers for 
Medicare/Medicaid (2022)

• American Cancer Society 
(2023)

• American Society of 
Clinical Oncology (2019)

• American College of 
Chest Physicians (2018)

• American Association of 
Thoracic Surgery

• Canadian Task for on 
Periodic Heath 
Examination (2016)



What Does Lung Screening Entail?



Key Lung Screening Program Elements

Physician champions

Multidisciplinary steering committee

Access/volume assessment

Primary care/physician/public 
education and outreach

Database

Standardized 
reporting system

Program 
navigator



Shared Decision Making 

Harms of the screening test
Risks of invasive procedures for benign disease 

Overtreatment for indolent disease 
VS.

Benefits of early detection 

Charles C, Gafni A, Whelan T. 
Shared decision-making in the 
medical encounter: What does it 
mean? (or it takes at least two to 
tango). Soc Sci Med. 
1997;44(5):681-692. Doi: 
10.1016/S0277.9536(96)00221-3. 
Alston C, Berger ZD, Brownlee S, 
et al. Shared decision-making 
strategies for best care: Patient 
Decision Aids. Discussion paper, 
Institute of Medicine. 2014. 
http://nam.edu/perspectives-2014-
shared-decision-making-
strategies-for-best-care-patient-
decision-aids/ 
Stacey D, Legare F, Col NF, et al. 
Decision aids for people facing 
health treatments or screening 
decisions. Cochrane Data Base 
Syst Rev. 2014;1. Doi: 
10.10.1002/14651858.CD001431.
pub4. 



Example lung cancer risk calculator 

http://www.shouldiscreen.com/lung-cancer-risk-calculator-1/ 

http://www.shouldiscreen.com/lung-cancer-risk-calculator-1/


How Well Do We Do with Cancer Screening? 

• 2021 National Health Interview Survey 
screening for eligible patients:
– Breast: 75.7%
– Cervical : 75.2% 
– Colorectal: 72.2%

• American Lung Association 2022 report:
– Lung cancer: 5.8% of eligible patients are 

screened
Sabatino, et al. Prev Chronic Dis 2023



Screening





Stage and 5 Year Survival Rate



Lung Cancer Survival



Challenges to Screening in Early-Stage Lung Cancer

Zarinshenas, Amini, et al. Cancers. March 2023





Lung Cancer Screening is Different Due to 
Stigma Associated with Smoking 

•Many of those eligible don’t get screened 
• Healthcare professionals and patients 

unaware of option for LCS 
• Former smokers especially unaware of their 

risk
• Time constraints
• Low use shared decision making in clinical 

practice
• Stigma associated with smoking 
• Reimbursement
• Who orders the screening test?
• Misinformation
• Terminology



Physician Recommendation Primary 
Reason for Getting Screened



Screening for Non-Smokers

• Taiwan Lung Cancer Screening for Never-Smoker Trial (TALENT) 
– Positive family history of lung cancer is a significant contributor to lung 

cancer risk in never-smokers
– In Taiwan, 53% of lung cancer deaths occur in never-smokers
– 12,011 never-smoking individuals aged 55 to 75 years with a high-risk 

feature (family history of lung cancer, history of chronic lung disease, 
cooking without ventilation, and cooking with high intensity of frying)

– 73.8% of the study population were women
• Prevalence of lung cancer (6 year follow-up): 2.6% 
• Patients with family history of lung cancer: 3.2%

Yang, P. JTO March 2021; 16 (3): S58
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Volume Measurements 



AI might change everything



• Benign 
appearing 
(Lung-RADS 1 
or 2) nodules 
that were given 
high AI risk 
scores and  
ultimately 
found to be 
cancer

Mikhael PG, et al. J Clin Oncol. 2023 Apr 20;41(12):2191-2200.













So what’s the problem?

• Guidelines now advocate for 
mutation screening as standard 
of care

• Lung cancer diagnosis was 
historically obtained from solid 
tissue biopsy alone

• There are limitations with solid 
tissue sampling:

– Invasiveness
– May be difficult to obtain
– Patients may require repeated 

invasive procedures following 
disease progression

– May have insufficient tissue for 
detailed sequencing analysis



Delaware

https://www.lung.org/research/state-of-lung-cancer/states/delaware



• #OneBreathBubbleChallenge
    
     1breath_bubblechallenge
     One Breath Bubble Challenge



Conclusions

– Creative programs can help with smoking cessation
– Early detection for lung cancer is possible with low dose CT 

screening AND WILL SAVE LIVES
– Many reasons why lung screening has not been well-adopted
– Risk factors such as family history, radon exposure, second 

hand smoke exposure may help to create a stratification 
score that will better identify who to screen

– Although lung cancer treatments are improving survival, 
biomarker testing is critical and under-utilized

– Blood assays to look for biomarkers
– Education, awareness and research efforts



Thank You             
aargent1@jh.edu


