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Objectives

• Lung cancer
– Epidemiology
– Lung Cancer Screening
– Diagnostic Workup
– Staging, treatment, and prognosis
– Future of lung cancer treatment 
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Epidemiology

• 3rd most common cancer in US 
• 236,740 new cases in 2022 in US
• More people in US will die from lung cancer then any 

other disease
• Incidence rising globally
• Avg age of diagnosis: 70
• African American Men are highest risk in US
• Most are non-small cell lung cancer (NSCLC) 82%

Thandra KC et al Epidemiology of lung cancer. Contemp Oncol (Pozn). 2021;25(1):45‐52. doi: 10.5114/wo.2021.103829. Epub 2021 Feb 23. PMID: 33911981; PMCID: 

PMC8063897.
U.S. Cancer Statistics: Lung Cancer Stat Bite | CDC



S L I D E  4

Epidemiology

https://www.cancer.org/research/cancer-facts-statistics/all-cancer-facts-figures/2023-cancer-facts-figures.html
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Epidemiology

https://www.cancer.org/research/cancer-facts-statistics/all-cancer-facts-figures/2023-cancer-facts-figures.html
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Epidemiology

https://www.cancer.org/research/cancer-facts-statistics/all-cancer-facts-figures/2023-cancer-facts-figures.html
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Epidemiology

https://www.cancer.org/research/cancer-facts-statistics/all-cancer-facts-figures/2023-cancer-facts-figures.html
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Lung Cancer Risk Factors

Smoking Second Hand 
Exposure Occupational

Age Radon Air pollution

Family 
History Asbestos Infection

ThandraKC, BarsoukA, Saginala K, Aluru JS, BarsoukA. Epidem iology of lung cancer. Contem p Oncol (Pozn). 2021;25(1):45-52. doi: 
10.5114/wo.2021.103829. Epub 2021 Feb 23. PM ID: 33911981; PM CID: PM C8063897.
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Screening: WHY?

49%

34%

11%
6%

Breast Cancer

Stage I

Stage II

Stage III

Stage IV

43%

9%

46%

2%

Lung Cancer

Stage I

Stage II

Stage III

Stage IV

Cronin KA et al Annual Report to the Nation on the Status of Cancer, part I: National cancer statistics. Cancer. 2018 Jul 1;124(13):2785‐2800. doi: 
10.1002/cncr.31551. Epub 2018 May 22. PMID: 29786848; PMCID: PMC6033186.



S L I D E  10

Multiple Randomized Trials 

Trials

NLST (53454)

DLCST (4104)

NELSON (15822)

ITALUNG (1613)

LUSI (4052)

DANTE (2400)

LSS (3318)



S L I D E  11

National Lung Screening Trial

• U.S. multicentered (33) RCT 2002-2007 (NLST)
• N=53,454
• Age 55-74
• ≥30 pk-yr, or quit past 15y

 CXR or low-dose CT
• Relative reduction in mortality in the CT screening group by 20%
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NLST 
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NELSON trial 

• Dutch-Belgian RCT 2004-2006 (NELSON trial)
• N=15,792
• Age 50-74
• ≥30 pk-yr, or quit past 10y

 CT or no CT
• Relative reduction in mortality in the CT screening group by 26%
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Lung Cancer Screening Guidelines

CT Chest w/o contrast, annual
1. Age 55-77, and
2. ≥30 pk-yr smoking history
3. If not currently smoking, quit in the past 15yrs
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Lung Cancer Screening Guidelines
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Trials

55-74, 30pkyr/quit<15yNLST (2011)

50-74, 30pkyr/quit<10yNELSON trial (2020)

Guidelines

55-80, 30pkyr/quit <15yUSPSTF (2014)

55-77, 30pkyr/quit<15yCHEST (2018)

50-80, 20pkyr/quit<15yUSPSTF (2021)

Lung Cancer Screening Guidelines
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Risks of Screening:
1. False Positive –

suspicious lesion 
that is found to 
be benign

2. Radiation 
3. Incidental 

Findings –
Identifying other 
lesions in area of 
chest eg: thyroid 
nodule

4. Downstream 
results of scan

Who Screens?
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Lung Cancer Screening Program
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Resources

Calculate my lung cancer risk (shouldiscreen.com)



S L I D E  21

How are we doing?

US Cancer Screening Rates
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Barriers to Screening
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Goals to Optimize Screening

President's Cancer Panel: Closing Gaps in Cancer Screening
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Smoking Cessation 

• 1 out of every 3 cancer 
deaths is related to cigarette 
smoking

• Each day 1600 youth try 
their first cigarette

• Smoking increases: 
-risk of death
-risk of development of 
additional primary cancers
-poorer tx response, increase 
tx related toxicity

• Hallmark of lung cancer = 
DNA damage which is most 
apparent with smoking 
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US Preventive Services Task Force. Interventions for Tobacco Smoking Cessation in Adults, Including 
Pregnant Persons: US Preventive Services Task Force Recommendation 
Statement. JAMA. 2021;325(3):265–279. doi:10.1001/jama.2020.25019
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Resources
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Diagnostic Workup
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Diagnostic Workup

Solid lung nodule on CT  Size?

• Small nodules (≤8mm) 
 Unlikely malignant
 f/u CT 6-12mo (Fleischner Society Guidelines)

• Intermediate (>8mm and ≤3cm)
 Could be malignant: Probability calculators, PETCT
 f/u CT 3-6mo, or Biopsy (perc needle, endobronchial, 

surgical)

• Large (>3cm) 
 Likely malignant
 Biopsy, Staging, Treatment
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Diagnostic Workup
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Staging

TNM (AJCC 8th)

• Tumor: CT chest
– T1abc ≤ 3cm
– T2 >3cm to ≤5cm
– T3 >5-7cm
– T4 >7, or invades local structures

• Nodes: EBUS, mediastinoscopy
– N1: hilar, lobar
– N2: ipsilateral mediastinal
– N3: contralateral mediastinal 

• Metastasis: PET, brain MRI 
– Malignant pleural effusion
– Brain, adrenal, bone, liver

https://www.sciencedirect.com/science/article/pii/S1556086415316737
https://www.aamr.org.ar/secciones/oncologia/chest_2017_151_%281%29_193.pdf
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Treatment Options for lung cancer

Surgery

Radiation

Chemotherapy
Targeted Therapy 
Immunotherapy
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Staging and Treatment

Lung Cancer Stage

Lung Cancer Treatment

Stage I
Local

Stage II
+ local nodes

Stage III
+mediastinal

Stage IV
+ distant

Local
• Surgery
• RT 

Local + Systemic Systemic + Local Systemic
• Chemotherapy
• Immunotherapy
• Targeted therapy 

(EGFR, KRAS, 
ROS1, ALK)
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Treatment

• Stage I: N0 (T1,2a)
 Surgery: Lobectomy, 

segmentectomy if borderline PFTs
 Or, SBRT

• Stage II: N1 (T1,2); T2b,3N0 
 Surgery/SBRT
 + Chemo 
 + Immunotherapy/EGFR TKI

• Stage IIIA: N2 (T1,2); T3,4N1; 
T4N0
 Chemo + Immunotherapy
 + Surgery/RT

• Stage IIIBC: N3; T3,4N2
 ChemoRT
 + Immunotherapy

• Stage IV: M1abc
 Chemo, IO, targeted tx
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Surgical Candidacy

Pulmonary Function Testing
FEV1, DLCO

Brunelli et al. Physiologic Evaluation of the Patient With Lung Cancer Being Considered for Resectional Surgery. CHEST;143(5):e166S-e190S

FEV1: Effort dependent DLCO: Tissue dependent
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Surgical Candidacy

• Pulmonary function testing
 Postop = Preop – lung to be removed
 Non-surgical candidate: Postop FEV1 and DLCO <30%

Brunelli et al. Physiologic Evaluation of the Patient With Lung Cancer Being Considered for Resectional Surgery. CHEST;143(5):e166S-e190S

19 segments

R: 3+2+5=10 L: 4+5=9
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Surgery

• Frequently minimally invasive (RATS  or VATS)
• VIOLET Study 

– superiority of VATS to thoracotomy 
-decreased post-op pain
-quicker functional recovery
-shorter length of hospital stay
-further studies needed on short or long term oncologic outcomes 
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Prognosis 

Goldstraw, et al. The IASLC Lung Cancer Staging Project: Proposals for Revision of the TNM Stage Groupings in the Forthcoming (Eighth) Edition 
of the TNM Classification for Lung Cancer. J Thorac Oncol 2016; 11:39. 
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Immunotherapy
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Immunotherapy
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PACIFIC trial 
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Future of Lung Cancer Treatment 
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Liquid Biopsy 

Casagrande, G et al (2023). Liquid Biopsy for Lung Cancer: Up-to-Date and Perspectives for Screening Programs. 
International Journal of Molecular Sciences. 24. 2505. 10.3390/ijms24032505.

Bardelli, A et al (2017) Liquid Biopsies, What We Do Not Know (Yet),Cancer Cell. 31, Issue 2, Pages 172-179,ISSN 
1535-6108,
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Era of “Precision Surgery” 

Ginsberg RJ, Rubinstein LV. Randomized trial of lobectomy versus limited resection for T1 N0 non‐small cell lung cancer. Lung Cancer 
Study Group. Ann Thorac Surg. 1995 Sep;60(3):615‐22; discussion 622‐3. doi: 10.1016/0003‐4975(95)00537‐u. PMID: 7677489.

Altorki N et al. Lobar or Sublobar Resection for Peripheral Stage IA Non-Small-Cell Lung Cancer. N Engl J Med. 2023 Feb 
9;388(6):489-498. doi: 10.1056/NEJMoa2212083. PMID: 36780674; PMCID: PMC10036605.
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Targeted Therapy
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Immunotherapy Work

-70% of patients with advanced 
NSCLC not responsive to 
current ICIs
-Developing resistance to 
conventional ICIs
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Immonotherapy and Surgery

20% of patients that received immunotherapy followed by surgery = 
had a major pathological response without increasing AE during 
surgery
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Conclusions

• Lung cancer is the leading cause of cancer-related death in the US
• Annual low dose CT: age 50-80, 20pkyr smoker or quit in last 15y
• For solid nodule 

– ≤8mm  probably not malignant  f/u CT
– >8 to ≤3cm maybe malignant, assess likelihood  f/u CT, PETCT, or bx
– >3cm  likely malignant  biopsy, staging, and treatment

• If biopsy confirms cancer 
– Staging: T (CT scan), N (EBUS/mediastinoscopy), M (PETCT, bMRI) 
– Treatment: local vs systemic according to stage, assess surgical candidacy 

w/ PFTs 

• Follow up discussion of pathology report to determine additional 
treatments if needed based on PDL expression, specific mutations
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Conclusions

• Many advances made in field of lung cancer 
• Treatment is best achieved with a  multimodality team (surgery, 

medical oncology, radiation oncology, pulmonology, pathology, 
smoking cessation, lung nodule screening program)


