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Tobacco Epidemic

 In 2020, it was estimated that 47.1 million U.S. adults (19.0%) were using 
any commercial tobacco product (cigarettes, e-cigarettes, cigars, smokeless 
tobacco, and pipes)

 In Nebraska: 
 13.9% of adults smoked. 

 4.2% of high school students in Nebraska smoked cigarettes on at least one day in the past 30 days. 
Nationally, the rate was 6.0%.

 17.1% of high school students in Nebraska used electronic vapor products on at least one day in the past 
30 days. Nationally, the rate was 32.7%

NCCN guidelines . Lung cancer screening V1.2023
MMWR. Morbidity and mortality weekly report, 71(11), 
397–405.
Truthinitiative.org

A 684 cases of proved lung cancers were 
studied. 

Data about smoking were collected 
through special  interviews rather than 
hospital records.

They interviewed 634 patients, while 33 
patients used mail system, and the rest of 
patients their information were obtained 
from asking close family members or 
relatives.

Smoking 

J Am Med Assoc 1950;143:329-336
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95% of cancer cases were at least 
moderately heavy smokers

Smoking is BAD!

 Since that time, it has been clearly established that smoking is associated not only with 
lung cancer but with other cancers/diseases

 The FDA has defined a list of 93 chemicals that are considered harmful and potentially 
harmful in tobacco products.
 Each cigarette has at least 20 carcinogens that are proven to cause lung cancer in laboratory animals or 

humans. Most importantly is polycyclic aromatic hydrocarbons and the tobacco-specific nitrosamine 4-
(methylnitrosamino)-1-(3-pyridyl)-1-butanone.

 Cigarette smoking is thought to be causal in 85-90% of all lung cancer.

 The RR for lung cancer is approximately 20-fold higher for individuals who currently 
smoke than for those who never smoked

NCCN guidelines 2022
J Natl Cancer Inst 1999;91:1194-1210
Chest. 2003;123(1 Suppl):21S.
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Smoking is FATAL!!

 In the US, It is estimated that about 480,000 individuals 
die from smoking-related illnesses annually.

 The WHO estimates that 5 million people globally die 
from tobacco use every year and estimates that the 
number will double in the next 15 years. 

MMWR Morb Mortal Wkly Rep 2012;61:889-894. 
N Engl J Med 2014;370:60-68

Passive smoking

 It was first suggested as risk factor in 1980s

 A pooled analysis of 37 published studies found an estimated RR of 
1.24 (95% CI, 1.13–1.36) if you live with someone who smokes

 A pooled estimate from 25 studies found an RR of 1.22 (95% CI, 
1.13–1.33) if you work with someone who smoke

 Results were not consistent for children who got passive exposure.

The Health Consequences of Involuntary Exposure to Tobacco 
Smoke: A Report of the Surgeon General (ed 2010/07/30). Atlanta; 
2006
The accumulated evidence on lung cancer and environmental tobacco 
smoke. BMJ 1997;315:980-988
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Other risk factors

 Radon exposure RR 1.14

 History of other cancers cancer treated with chest irradiation or 
chemotherapies.

 Family history of lung cancer: RR 1.8

 Non-malignant lung diseases : COPD (even in never smokers) or 
pulmonary fibrosis

NCCN guidelines . Lung cancer screening 
V1.2023
J Natl Cancer Inst 1997;89:49-57.
Am J Respir Crit Care Med 2000;161:5-8

Who should we screen

JAMA. 2021;325(10):971-987. 
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Who are high risk population

 This definition was based on clinical trials population/guidelines. 

 In general: Adults > 50 years with a 20 pack-year  or more history of 
cigarette smoking who currently smoked or had quit within the past 
15 years 

JACR vol. 12,2 (2015): 192-7. 

Is this definition enough? 

 Studies showed that this definition is not sufficient only 
27% of patients being diagnosed with lung cancer would 
be candidates for LDCT screening (based on USPTF)

 So, the old definition is not enough.

JACR vol. 12,2 (2015): 192-7. 
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How to screen

• Sputum cytology + CXR
• Low dose CT scan

The Johns Hopkins Lung 
Project
• A study that was conducted in 1980s

• The study goal/question:
• Was to determine whether the addition of cytologic screening 

to the radiographic screening of high-risk volunteers could 
enhance the early detection of asymptomatic lung cancer.

• The study design:
• Study involved male volunteers, >=45 year of age, who smoked 

at least 1 pack of cigarettes per day from the Baltimore 
metropolitan area. 

• All of the 10,387 acceptable high-risk volunteers received 
annual chest radiographic screening. By random assignment, 
one half received cytologic examination of induced sputum in 
addition to CXR

Am Rev Respir Dis. 1984 Oct;130(4):549-54. 
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Results

 Screening by sputum cytology was found to improve the detection only of 
squamous cell carcinoma. 

 Sputum cytology accounted for 28% of the detected cases,and resulted in 
39% additional detection of lung cancer

 Lung cancers detected by cytology alone were found at very early stages. 

 Change in survival was felt to be from lead-time bias

The Early Lung Cancer Action 
Project (ELCAP)
 Study conducted in 1990s.

 Study question/goal:
 Was to evaluate LDCT as a screening technique in people at high risk of lung cancer
 Comparing chest radiographs and low-dose CT

 Study design:
 Enrolled 1000 patients, 60 years of age or older, with at least 10 pack-years.
 CXR and LDCT scan were done for each patient

Oncologist. 2001;6(2):147-52.
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Results

 Detection of baseline non-calcified nodules were higher in CT 
scan (23% vs 7%) in CXR.

 Detection of cancer was higher using CT scan compared to CXR 
(2.7% vs 0.7% ) 

 Of the 27 CT-detected cancers, 26 were resectable. 

The National Lung Screening 
Trial (NLST)

N Engl J Med 2011;365:395-409.
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Design and Methods

 Conducted between August 2002 through April 2004.

 High risk population defined as 
 Age 55-74 years at the time of randomization.

 At least 30 packyears smoking history, and, if former smokers, had quit within 
the previous 15 years. 

 It enrolled 53,454 persons at high risk for lung cancer at 33 U.S. medical 
centers. 

 Patients randomized to 2 groups : LDCT vs CXR

 Data were collected on cases of lung cancer and deaths from lung cancer 
that occurred through December 31, 2009. 

23

24



2/24/2023

13

25

26



2/24/2023

14

Results

• Rate of positive screen: 24.2%
• Rate of false positive: 96.4%
• Incidence of lung cancer: 645 per 

100,000
• Mortality from lung cancer: 247 per 

100,000
• NNS to prevent death: 320.

LDCT

• Rate of positive screen: 6.9%
• Rate of false positive: 94.5%
• Incidence of lung cancer: 572 per 

100,000
• Mortality from lung cancer: 309 per 

100,000
CXR

• Rate of adherence was 
>90%

• LDCT resulted in 
relative reduction in 
cancer mortality by 

20% (95% CI, 6.8 to 
26.7; P=0.004)

• Overdiagnosis rate 
was 18.5%

• Rate of death from any 
cause was also 

reduced by LDCT scan 
by 6.7% (95% CI, 1.2 

to 13.6; P=0.02)

NLST Extended follow up in 
2019
 The median follow-up times were 11.3 years for incidence and 

12.3 years for mortality. 

 NNS to prevent one death was similar (303).

 There was no difference in incidence (1701 in LDCT vs 1681 in 
CXR) (RR = 1.01, 95% confidence interval [CI]: 0.95-1.09). 

 Lung cancer mortality RR was 0.89 (95% CI: 0.80–0.997). 

Journal of thoracic oncology : official publication of the 
International Association for the Study of Lung Cancer vol. 
14,10 (2019): 1732-1742. 
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NLST impact

 The U.S. Preventive Services Task Force recommended 
annual screening for persons 55 to 80 years of age with a 
smoking history of 30 or more pack-years, who currently 
smoke or quit smoking within the past 15 years. 

NELSON Trial

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

 Conducted between January 2004 - December 2012. 

 Aimed to show a 25% reduction in lung-cancer mortality by using 
LDCT for screening in high risk population

 High risk population defined as 
 Born between 1928-1956
 Smoked >15 cigarettes/day for >25 years
 Smoked >10 cigarettes/day for >30 years
 Current or former smoker who quit smoking =<10 years ago

 Participants were randomly assigned to:
 Undergo CT screening at T0 (baseline), year 1, year 3, and year 5.5
 No screening. 

 A minimum follow-up of 10 years until December 31, 2015, was 
completed for all participants. 

Results
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Results

• Incidence of lung cancer at 10 
years : 5.58 cases per 1000

• Lung-cancer mortality:  2.50
deaths per 1000 person-years. .

LDCT

• Incidence of lung cancer at 10 
years : 4.91 cases per 1000 
person-years

• Lung-cancer mortality was 3.30
deaths per 1000 person-years

No 
screening

• Rate of adherence was 
90%

• The cumulative rate ratio 
for death from lung 

cancer at 10 years was 
0.76 

• Overdiagnosis rate was 
8.9%

• Lung cancer mortality 
was reduced by 24%  
with this screening 

program

To summarize

 The NLST:
 Reduction in lung cancer mortality incidence rate ratio 0.85 [95% CI, 0.75-0.96]

 NNS to prevent one lung cancer death is 323 over 6.5 years of follow-up with 3 
rounds of annual LDCT screening compared with chest radiograph for high-risk 
current and former smokers aged 55 to 74 years. 

 NELSON 
 Reduction in lung cancer mortality incidence rate ratio 0.75 [95% CI, 0.61-0.90] 

 NNS to prevent 1 lung cancer death of 130 over 10 years of follow-up with 4 
rounds of LDCT screening with increasing intervals compared with no screening 
for high-risk current and former smokers aged 50 to 74 years. 
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JAMA. 2021;325(10):971-987. 
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Uptodate.com
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Making decision with patients

 Lung cancer has many characteristics that makes screening an 
effective:
 High morbidity 
 High mortality
 Significant prevalence 
 Identified risk factors allowing targeted screening for high-risk 

individuals

But is it true for everyone? 

Benefits of screening

1. Detect early cancers:
 Can increase cure rate. 

 Improves mortality based on clinical trial.

 Allow more limited surgical resection.

2. Can affect smoking cessation rates. 
 A reviewed data from NELSON trial showed that 17% of participants 

quit smoking compared to 3% in general population

Thorax vol. 65,7 (2010): 600-5. 
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Harms of screening

1. False positive findings (benign findings)

 In NLST 96% were false-positive , 11% led to invasive 
procedure 

2. Radiation exposure

3. Patient distress

4. Overdiagnosis

Dilemma of screening

 Could be a moral obligation for physician!
 Hippocratic oath  promise first to do no harm

 You need to balance 
 If not screening… can miss a cancer 

 But also, can lead to overdiagnosis, invasive testing or 
procedures, and the anxiety.
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