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ÅWho is eligible for screening 

ÅManagement of positive findings 

ÅManagement of treatment options using a 

multidisciplinary care approach and the value of 

tumor boards

ÅImportance of clinical trial participation

Learning Objectives



Role of Thoracic Surgeon in Lung Cancer
ÅDetection

ÅEvaluation

Å Treatment Decisions

Å Surgery

Å Follow-up

Two Questions in patients with Lung Cancer:
ÅShould I operate on you?

Å Can I operate on you?

30 Years of Walking with Patients 
   Through the Cancer Journey



Appalachian Kentucky Disparities

Source: Appalachian Regional Commission 



Nearly 
1 in 41

of all Cancer Deaths
are From Lung Cancer  

Only

16%2

of Lung Cancer Cases 
are Diagnosed in an 

Early Stage

*
1American Cancer Society. Cancer Facts and Figures. Cancer.org. [Online] 2019. https://www.cancer.org/latest-news/facts-and-figures-2019.html
2 US National Institute of Health, National Cancer Institute.  SEER Cancer Statistics Review, 1975-2015. 

Lung Cancer Burden At a Glance 

https://www.cancer.org/latest-news/facts-and-figures-2019.html


Kentuckyõs Cancer Burden
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Kentuckyõs Cancer Burden

Mortality rate, 

2014-2018

Lung Cancer Mortality

#1



Cancer 
Mortality 
is
Decreasing



Lung 
Cancer 

as a 
Driving 
Force

ÅLung cancer death rates declined 48% among men and 23% among women. 

ÅFrom 2011 to 2015, the rates of new lung cancer cases dropped by 3% per year 
in men and 1.5% per year in women. 



More than 75% of lung cancers are diagnosed in 
advanced stages.  
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Lung Cancer Screening

ÅCurrently screening eligibility is based on two blunt instruments:
ÅAge

ÅSmoking History

ÅImprovements may be seen when molecular targets are identified as 
risk factors

ÅBetter able to predict which patients should be screened and when

ÅMay predict who will respond better to treatment, etc.



Strongest Data that Lung Cancer Screening Works

ÅNational Lung Screening Trial (US - 2011)

Å54,000 participants

Å20% reduction in mortality

ÅNELSON Trial (Netherlands-Belgium - 2019)

Å15,500 subjects - 24% Reduction Men

Å10-year follow-up - 33% Reductino Women

ÅMILD Trial (Italy - 2019)
Å40% reduction in mortality

ÅNearly 60% mortality reduction at 10 years

Nelson Data



Lung Cancer Screening

ÅComplex Process

ÅPrimary Care Providers identify patients

ÅNational average was approximately 5% of eligible patientsé.prior to COVID

ÅMust identify patients 50-85 years old

Å20 Pack-Year Tobacco Exposure (many interpretations of this number)

ÅFacilities that perform the technical aspects of scan

ÅRetention is a challenge

ÅNational average is less than 30%

ÅNew standard of care

ÅFragile

ÅMost impacted by impact of pandemic, slow to recover





Deciding What is Suspicious



Deciding What is Suspicious



Work up of a Suspicious nodule

ÅImaging
ÅCT Thorax

ÅPET CT
ÅNot routinely used for the workup of nodules

ÅFalse negatives

Å<8-10mm

ÅLess metabolically active tumors ( insitu, mucinous adenocarcinomas, carcinoids)

ÅFalse positives

ÅInfectious or inflammatory conditions



Treatment is guided by 3 things:

Å Stage

ÅStage

ÅStage

Stage is determined by 
ÅSize and Location of Tumor (T)

ÅWhether tumor has spread to local/regional nodes (N)

ÅWhether tumor has spread to other sites (M)

Should I Operate on You?



Treatment depends on Stage



Detterbeck. TNM 8. Chest Surg 2017

Lung Cancer Stage Classification



Detterbeck. TNM 8. Chest Surg 2017

Lymph Nodes of the Chest



Biopsy

ÅCT guided biopsy

ÅBronchoscopy
ÅEBUS

ÅNavigational bronchoscopy



Navigational Bronchoscopy

Future Oncol. 2018 Sep;14(22):2247-2252
J Bronchol Intervent Pulmonol  Volume 25, Number 4, October 

2018



Endobronchial Ultrasound



Non -Small Cell Lung Cancer Treatment Patterns



Is it SAFE to operate on a patient?
ÅAlready determined stage and, most often, diagnosis

Determined by several factors:
ÅPatient Interest in Curative Intent

Å Can patient tolerate impact of surgery

ÅHeart function

ÅLung function

ÅPerformance Status

ÅLiver, kidney, other diseases that may limit success of surgery

ÅActivity Level

Can I Operate on You?



Treatment Options  

ÅCan the patient tolerate surgery?
ÅSurgery
ÅGold standard

ÅIncreasing Surgery for the ñmarginal patientò
ÅMinimally Invasive techniques expand who we can operate on

ÅNonsurgical options
ÅSBRT ï Stereotactic Body Radiation Therapy

ÅTargeted Radiation Therapy

Å3-year survival ranges from 43 ï 95%

ÅImportant to understand limitations

ÅRFA ï Radiofrequency Ablation
ÅCan be delivered by bronchoscopy or by an external needle

ÅExperimental ï gaining experience



Video-Assisted 

Thoracic Surgery

Thoracotomy

Robotic Assisted 

Thoracic Surgery

Surgical Approaches



Sugarbaker et al. Adult Chest Surgery

Thoracotomy



Video -Assisted or Robotic Approach

Sugarbaker et al. Adult Chest Surgery



Approach Hospital 

Stay

ICU 

Stay

Pain Chronic 

Pain

Efficacy

Thoracotomy 4-6 days 0-2 days ++++ >10% ++++

VATS 1-2 days none + <1% ++++

RATS 1-2 days none + <1% ++++

Patient Experience



68yo 
Female, 
Former 
Smoker

Followed for 2 years

Low-Dose Chest CT

Small stable lung nodule
 Left Lung



One Year 
Lateré

Left lung abnormality persists

Low-Dose Chest CT

More denseésuspicious



Chest 
X-Ray 

CXR not sensitive enough



PET Scan

PET Scan mildly positive

Lesion continued to grow on 

Short term follow-up

Proceed to OR for diagnosis 

and removal





Follow up (NCCN guidelines)

ÅStage I and II (surgery / chemotherapy)
ÅCT thorax every 6 months for 2-3 years then yearly

ÅStage I and II (RT)
ÅCT Thorax every 3-6 months for 3 years, every 6 months for 2 years 

then yearly

ÅRoutine use of PET/CT and Brain MRI is not recommended



68yo 
Female, 
Former 
Smoker

ÅSuccessful diagnosis of Stage Ia Lung 
Cancer

ÅTumor removed

ÅBiopsy and lung resection at same setting

Å2 days in hospital

ÅExcellent recovery

ÅExpected 5-year survival in excess of 85%



Advances 

ÅEarly diagnosis and treatment

ÅLess invasive options

ÅBetter postoperative care

ÅBest outcomes are achieved from programs that 
have dedicated team that perform a high volume of 
these cases, most often led by Thoracic Surgeons 
where lung cancer is a large part of their practice



Somatic  versus  Inherited  Genetic  Variability
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(Mutation)
Somatic Germline

Location Only some cells All cells

Heritability Not passed to children Passed to children

Diseases Cancer (90%) Cancer (10%)
Inborn errors of metabolism

Cardiac defects 

Malignant hyperthermia 
Drug metabolism

How to test Tumor tissue (biopsy 
needed)
Liquid biopsy (detects 

circulating cancer cells shed 
from tumor)

Blood sample 
Buccal swab

Use Diagnosis of cancer 
Selection of treatment

Selection of treatment 

Prevention of disease 
Prevention of adverse effects

Cost ~$2500 Varies of number of genes 
sequence



Pao and Hutchinson óChipping away at the 

lung cancer genomeô

Nature Medicine. March 2012

Scholl et al. Lung Cancer Mutation 

Consortium

J Thorac Oncol. May 2015 2020: biomarkers with drug targets

PDL1 TPS Ó50%, 

30

EGFR, 15

KRASG12C, 12

ALK, 5

NTRK, 1
ROS1, 1

RET, 2

BRAFV600E, 2

METExon 14

skipping, 4

ERBB2, 4

KRASother, 13

Unknown, 11

The  Accelerated  Progression:  2012  to  2020



Current  NSCLC  Lung  Cancer  Biomarker  Guidelines

The National Comprehensive Cancer Network® NCCN has released updated 
evidence-based guidelines on comprehensive biomarkers in lung cancer

NCCN

Evidence-based consensus guidelines on biomarker testing in NSCLC from the College of 
American Pathologists (CAP), International Association of Lung Cancer (IASLC), and 
the Association for Molecular Pathologists (AMP) recommend that all late-stage NSCLC 
patients with advanced stage lung adenocarcinoma should receive biomarker testing for 
three mutations (EGFR, ALK, and ROS1)1 in 2018

The American Society of Clinical Oncology (ASCO) released an update in 
February 2021 to their 2017 guideline on systemic therapy for patients with stage 
IV NSCLC with driver alterations

CAP, IASLC, & AMP

ASCO



Next  Generation  Sequencing  (Somatic, Tumor  Only)  for  Lung  Cancer

4
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NSCLC  Treatment  After  Genomics  

4

6

Meisel 2020, Healthbook

2002: Survival 8 Months 2022: Survival 4 Years



Current  Treatment  of  First  Line  IIIb/IV  NSCLC

Genetics % PS Treatment

EGFR ~15% 0-4 Erlotinib, gefitinib, afatinib, osimertinib, 
dacomitinib Mobocertinib, amivantinamab-lpyl 
(exon 20 only)

ALK ~4% 0-4 Crizotinib, ceritinib, alectinib, brigatinib, lorlatinib

ROS1 ~1% 0-4 Crizotinib, entrectinib, lorlatinib

BRAF V600E ~3% 0-4 Dabrafenib + trametinib

KRAS G12C ~13% 0-4 Sotorasib

NTRK gene fusion <1% 0-4 Larotrectinib, entrectinib

HER2 (mutations and amplifications) ~1-3% 0-4 Fam-trastuzumab deruxtecan

RET ~1-3% 0-4 Selpercatinib, pralsetinib

MET (exon 14 skipping or > 5 fold CN) ~3% 0-4 Crizotinib, capmatinib, tepotinib

TMB > 10 ~35 0-4 Pembrolizumab

PD-L1 positive (>1%) ~60% 0-4 Pembrolizumab +/- chemotherapy

MSI-High <1% 0-4 Pembrolizumab

No target 0-1 Doublet chemotherapy** +/- immunotherapy +/- 

bevacizumab



Population: Stage IIIb-IV NSCLC in SEER with associated claims data (Medicare or private)

Å EGFR Testing Rate 2010: 5.9%

Å EGFR Testing Rate 2011: 10.6%

Å EGFR Testing Rate 2021: 22%

Cancer  Mutation  Testing  in  Kentucky

HR:0.77; 95% CI 0.67-0.79 p=0.0003

4

8

Kolesar, etal 2020, PLOS One



Molecular  Tumor  Boards:  An  Implementation  

Strategy  for  Precision  Oncology

4
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Treating MD orders NGS

NGS results from portal

MTB administrative review MTB full review

Recommendation letter EHR

Clinical

ÅAdditional testing
ÅGermline referral

ÅOn-label therapy

ÅOff-label therapy

ÅClinical trial

MTB Members
ÅMedical Oncologists

ÅSurgical Oncologists

ÅPharmacists

ÅPathologists
ÅRadiologists

ÅGenetic Counselors

ÅBasic Science

2016 2017 2018 2019 2020 2021 Total

Community 0 19 56 139 138 77 429

UK 2 194 155 268 221 686 1526

0

500

1000

2000

1500

2500

MTB Cases

UK Community

JCO Precision Oncology (2017); J Rural Health (2020); PLOS One (2020); JCO Precision Oncology 2021; Current Problems in 
Cancer 2021; JCO Precision Oncology 2021; JCO Precision Oncology 2022 (in revision).

Research

ÅClinical trials 

(therapeutic)
ÅClinical trials (MTB)

ÅPopulation cohorts



Background:  Design  Case  Control  Study  in  NSCLC
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0

2017-2019 NSCLC Cases

(n=15051)

Excluded (n=1302)

ÅDuplicates (n=354)

ÅNon-Kentucky (n=873)
Å  Stage 0, non-invasive 

disease (n=75)

Non-MTB (n=1540)
Propensity matching 

criteria

ÅAge group

ÅYear of diagnosis

ÅStage

ÅGender

ÅAppalachia, metro region

ÅInsurance

ÅSmoking status

Inclusion criteria

(n=13749)

Evaluated for 

propensity 

matching

Propensity

matcheda

Included in final
analysis after 

survival matching

MTB

(n=77)

Non-MTB

(n=13402)

Non-MTB

(n=879)

MTB

(n=77)

MTB

(n=77)

Kolesar, etal 2021, JCO Precision Oncology



Background  ð Outcomes  of  Case  Control  Study
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Kolesar, etal 2021, JCO Precision Oncology



Herbst et al, ASCO2023#LBA3



Herbst et al, ASCO2023#LBA3

ADAURA overall survival: summary and impact


