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Lung Cancer 2022

Estimated new cases: 236,740

Estimated deaths: 130,180

Note: in 2016 the estimated # of deaths: 
160,340

• Increasing worldwide corresponding 
with increasing smoking. 

• Decreasing in the U.S. 
corresponding with decreasing 
smoking.

• 85-90% believed to be caused by 
cigarette smoking.

• High death rate related to advanced 
stage at diagnosis.



Lung Cancer







How to beat lung cancer

•1. Smoking cessation:  Fewer smokers, fewer 
lung cancers

•2. Better treatment: Longer, better quality of 
life

•3. Earlier detection--- Screening



Lung Cancer Screening

Pro

• Outcome and treatment related 
to stage at diagnosis

• Identifiable risk factors

• High prevalence

• Lengthy pre-clinical phase

Con

• Radiation exposure

• False positives leading to 
additional tests, procedures, and 
anxiety

• Cost

• Disparities in care 



National Lung Screening Trial (NLST)

Prospective, randomized trial comparing low-dose helical CT 
screening to chest x-ray screening with the endpoint of lung 
cancer specific mortality in high-risk participants

• Ages 55 – 74

• 30 pack year smoking history

• If former smoker have quit within 15 years



National Lung Screening Trial (NLST)

LD-CT CXR Stats

Lung Cancer cases per 
100,000 person-years

645 572 RR 1.13, 95% CI 1.03-1.23

Lung cancer deaths per 
100,000 person years

247 309 Relative reduction of 20% (95% 
CI 6.8 - 26.7, p = 0.004)

Deaths from any cause, N 1877 2000 Relative reduction of 6.7% 
(95% CI 1.2-13.6, p = 0.02)

NLST 

Investigators,

NEJM

epublished 2011



➢ 15 cig/day for > 25 yr, or
➢ > 10 cig/day for > 30 yr
➢ If quit, within 10 yr
➢ 10 year follow-up
➢ Focused on men participants
➢ 13,195 men, 2594 women
➢ CT  screening intervals 1, 2, 2.5 yr
➢ Follow-up at 5,7,and 10-11 years
➢ Primary outcome lung cancer specific 

mortality

The NELSON Trial



Mortality benefit was enjoyed by women as well

Using volume CT screening led to fewer harms; false positives and unnecessary workups, 
without jeopardizing favorable outcomes.







• Black men are about 15% 
more likely to develop lung 
cancer than white men. 

• There is a higher incidence 
of lung cancer in young 
women then young men

Screening per USPSTF 
guidelines does not take 
either race or sex into 
account 

Disparities in care



Disparities in care
By Sex



Disparities in care

By geography:

40 Medicaid fee-for-
service programs cover 
lung cancer screening, 7 
programs do not provide 

coverage, and 3 states 
did not have information 

available on their 

coverage policy.

By race:

• Black Americans were:

– 18% less likely to be diagnosed 
early

– 23% less likely to receive surgical 
treatment

– 9% more likely to receive no 
treatment

– 21% less likely to survive 5 years

• Latinx:

– 16% less likely to be diagnosed 
early

– Equally likely to receive surgical 
treatment

– 16% less likely to survive 5 years





4% NLST-eligible patients undergo 
screening

If all NLST-elibible patients 
underwent screening, 27% of lung 
cancers would be detected.

73% of lung cancers 
occur in NLST-ineligible 
patients!



1. How old are you?*
2. What is your current smoking status?*

Smoker
Former Smoker
Never Smoker

2.1. At what age did you quit smoking for the last time?*
3. For how many years total have you smoked cigarettes?*
4. On average, how many cigarettes do/did you smoke per day?*
5. What is your gender?
6. What is the highest grade or year of school you completed?
7. How would you describe your race/ ethnicity?
8. How tall are you? ft. in.
9. How much do you weigh? (lbs.)
10. Have you ever been told by a doctor that you have cancer?

YesNo
11. Does your family have a history of lung cancer?

YesNo
12. Have you ever been told by your doctor that you have chronic pulmonary disease also
known as COPD (chronic bronchitis or emphysema)?

YesNo

Lung cancer risk calculator
“Should I be screened”

54 yr old
Current smoker
35 years
20/day
Female
College graduate
White, non-Hispanic
5’7”
150 lbs
No prior cancer
No family history
Emphysema





Lung Cancer Screening

• “Systematic” screening is not recommended

• Any program of screening undertaken would have to be 
prepared for: 
• long term follow-up 
• counseling on the implications of the results
• should include smoking cessation as the most established means of 

prevention

• We can still do better:
• How can we reduce the false positives
• How can we reduce the radiation risk
• How does screening affect smoking behavior
• How can we make it more cost effective
• How do we address the disparities in care



Solitary Pulmonary Nodule
Spherical opacity measuring up to 3 cm in greatest diameter, surrounded by lung 
parenchyma.

“Nodule” becomes a “mass” arbitrarily 3-4 cm



Solitary Pulmonary Nodule



Risk of malignancy
Historic

• Age/demographics

• Smoking

• Other exposure, i.e. asbestos, radon, passive smoke, 

pollution (coal)

• Family history

• History of other malignancy



Risk of malignancy
Radiographic

• Large > small

• Upper lobe > lower lobe

• Irregular “spiculated” border versus smooth

• Pattern of calcification
• Asymmetric (eccentric)pattern more likely malignant then 

“popcorn”, diffuse, concentric, central patterns.

• Less dense versus more dense
• Solid, part-solid, sub-solid (“ground glass”)

• Growth



Risk of malignancy

• Estimates of the probability of malignancy can be made 
based on tables of likelihood ratios incorporating clinical 
and radiographic features.

•Management needs to be individualized in partnership 
with the patient.

•An old x-ray or other imaging study may provide crucial 
information related to the age of the lesion and thus the 
likelihood it is malignant or benign.



Management approach

• Principles:
• A nodule observed to grow on serial CT should be 

excised or biopsied.

• A solid nodule that has been stable for > 2 yr may be 
considered benign.

• A nodule larger then 1 cm may be evaluated by PET scan

• A nodule smaller then 1 cm may be observed if 
intermediate or low probability of malignancy

• Any nodule that is low probability of malignancy can be 
observed

• Any nodule that is high probability of malignancy should 
be excised.



Guidelines for CT Management of Pulmonary Nodules
Statement from the Fleischner Society



1. Radiology

2. Surgical 
Risk

3. Probability
of cancer

4. Shared
Decision-making



Probability of malignancy (Mayo 
Clinic Risk Calculator)

• Age: 80

• History of smoking: 
smoker

• Extrathoracic  Cancer (more then 5 
yr prior): no

• Diameter: 16 mm

• Spiculated: yes

• Upper lobe: yes

Surgical risk : moderate

Probability of malignancy: 
72.2%



British Thoracic Society Guidelines



Lung cancer probability (risk) models: be aware of their validation population



The Probability of Lung Cancer in Patients With Incidentally 
Detected Pulmonary Nodules: Clinical Characteristics and 
Accuracy of Prediction Models

Anil Vachani MD, Chengyi Zheng PhD, In-Lu Amy Liu MS, Brian Z. Huang PhD, MPH, Thearis 
A. Osuji MPH, Michael K. Gould MD 

Chest 2022; 161, 562-571

Interpretation
Almost 10% of patients with an incidental 
pulmonary nodule measuring > 8 mm in 
diameter will receive a lung cancer diagnosis. 
Existing prediction models have only fair 
accuracy and overestimate the probability of 
cancer

Southern California
1/3 never smokers
Cancer:

5.4% never smokers
12.2% former smokers
17.7% current smokers

Mayo Clinic model slightly more 
accurate than Brock model but
both over estimated probability
of cancer.



Management of subsolid pulmonary nodules

Radiology 2017:284:228-243





Non-Small 
Cell Lung 
Cancer 
staging: 
TNM system
8th Edition



Small cell lung cancer staging

• Limited disease: Confined to the ipsilateral hemithorax, which can be 
safely encompassed within a tolerable radiation field (T any, N any, 
M0; except T3-T4 due to multiple lung nodules that do not fit in a 
tolerable radiation field).  Supraclavicular lymph nodes might still be 
considered limited stage as long as ipsilateral and within a reasonable 
radiation field

• Extensive disease: Beyond ipsilateral hemithorax, which may include 
malignant pleural or pericardial effusion or hematogenous 
metastases (T any, N any, M1a/b/c; T3-T4 due to multiple lung 
nodules that do not fit in a tolerable radiation field)



Summary

• Beating lung cancer involves:

• smoking cessation to reduce the incidence 

• better treatments for improved prognosis after diagnosis

• early detection by lung cancer screening

• Screening is recommended for select patients who 
meet criteria and who can be seen at a center with an 
infrastructure that supports a screening program.

• Evaluation of a solitary pulmonary nodule is based on 
the risk of malignancy and patients’ candidacy for 
surgery



Question #1

•A 66 year old asymptomatic smoker of 1 pack per 
day for the past 45 years with a history of 
congestive heart failure should be counseled on 
the importance of smoking cessation and

• A. Should not be considered for lung cancer screening
• B. Undergo a yearly CT scan of the chest. 
• C. Undergo an initial chest x-ray and sputum cytology
• D. Screening could be considered but may not be 

advisable based on potential severe, life-limiting 
comorbidities

• E. Undergo an initial regular, diagnostic CT scan of the 
chest
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