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US Lung Cancer Incidence and Mortality

1 of every 4 cancer deaths is a lung cancer death







NICOTINE IS A WHY PEOPLE SMOKE 
CIGARETTES

After inhaling, nicotine reaches the brain in

7-10 seconds

• “euphoria” without being “stoned”

• immediate reinforcement of drug-taking behavior

• allow moment to moment titration of dose to achieve the 
desired effects



Rate of Relapse
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Early detection and treatment are critical 
to improving clinical outcomes in patients with lung cancer

Two-pronged problem:

We diagnose pts too late 
Stage at Diagnosis

Stage I Stage IV

21%
48%

Treatments are ineffective
Relative 5-Year Survival

Stage I Stage IV

58%

6%
vs

Clinical Reasons for Poor Lung Cancer Prognosis







Out, damned spot! Out, I say!

Shakespeare in Lady Macbeth



Old Paradigms

Stage I and II

Stage III

Surgery (lobectomy) 
upfront Positive nodes/>4cm

Watchful waiting

Adjuvant therapy

Definitive chemo/rt

Neoadjuvant chemo+/-RT

Watchful waiting

Surgery Watchful waiting 
or adjuvant chemo

Operable?

Y

N

Y

N
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Milestones in NSCLC Treatment

Metastatic disease

Non-metastatic 
disease



Surgery 
Sublobar preferred
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Lobectomy preferredStage IB

Stage IA Watchful waiting

Osimertinib

EGFR+?
ALK+?

Watchful waiting

Surgery

Surgery

Surgery

SurgeryChemo/immu
no

Chemo/immu
no

Osimertinib
Alectinib

EGFR+?
ALK?

EGFR+?

Watchful waiting or immuno

Watchful waiting or immuno

Osimertinib
Alectinib

Definitive chemo/rt+ Durva

Stage II

Stage III Operable?
Chemo

Y

N

Y

N

Y

N

N

Y





Stage IA





Saji et al, Lancet 2022, 399:1607-17

Altorki et al, NEJM 2023, 388:489-98

Stamatis et al, Lung Cancer 2022, 172:108-116



For Tumors smaller than 2 cm



Stage IB-III



Inhibit interactions between PD-1 and PD-L1 
that activate T cells to recognize and eliminate 

cancer cells

Inhibit oncogenic drivers, which are present in 
~64% of patients with NSCLC

Atezolizumab (PD-1)
Durvalumab (PD-1)
Nivolumab (PD-L1)

Pembrolizumab (PD-L1)

Osimertinib (EGFR)
Alectinib (ALK)

PD-1/PD-L1 inhibitors Biomarker-directed therapies  

Emerging Therapies in Resectable NSCLC 

Does the tumor have a targetable mutation?
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Observation

Stage IB
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Old paradigm
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N Y

Stage II
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Old paradigm
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Old paradigm

Known preop?

Surgery

Chemo+/- RT
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Operable?
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Surgery
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Definitive Chemo/RT

N
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Stage III

Seismic changes starting in 2017!





NEJM 2017



J Clin Onc 2022



Lancet 398:1344-57, 2021



Lancet Oncol  23:1274-1286, 2022













Wakelee H, ASCO 2024; O’Brien M, Lancet Oncol 2022; Forde P, NEJM 2022; Spicer J, ASCO 2024; Heymach J, NEJM 2023; Wakelee H, NEJM 2023; Lu S, JAMA 2024; Cascone T, 
NEJM 2024: Yue DS, ESMO 2023.

Chemotherapy + Immunotherapy
Adjuvant Neoadjuvant Sandwich 
IMPower010

Atezolizumab x 1Y
Resected II-IIIA PD-L1+

5Y DFS HR:0.70

Checkmate-816
Nivolumab x 3 cycles

Resectable IB-IIIA
4Y EFS HR:0.62

AEGEAN
Durvalumab 4c + 1Y

Resectable II-IIIA 
2Y EFS HR:0.68

Keynote 091
Pembrolizumab x 1Y

Resected IB-IIIA
1.5Y DFS HR:0.76 

Keynote 671
Pembrolizumab 4c + 9M

Resectable II-IIIB
3Y OS HR:0.72

Neotorch
Torpalimab 3c + 10M

Resectable III
2Y EFS HR:0.40

Checkmate-77T
Nivolumab x 4c + 1Y

Resectable II-IIIA
1.5 EFS HR:0.58
RATIONALE-315

Tislelizumab 3-4c + 10M
Resectable II-IIIA

MPR OR:7.5

FDAFDA

FDAFDA

FDA





Keynote-671

Wakelee H, NEJM 2023



P<0.001

P=0.02

Pre specified threshold p=0.00462

NEJM 2023



Pathologic Response

0%

4.5%

9%

13.5%

18%

pCR

Pembro Placebo

0%

8%

16%

24%

32%

Major Pathologic Response

Pembro Placebo

P<0.001 P<0.001



Lancet 404:1240-52, 2024

• Median survival
Pembro NR
Placebo 52.4 months

• P=0.005

• 71% vs 64% overall 36 months survival



20 patients

0 deaths

54% conversion rate

50% complication

JTCVS 158:269-276, 2019



What about the Randomized Trials?

• Trials that did not report granular surgical data:

• Aegean

• Nadim II

• Checkmate 77T



Trial MIS (%) Conversion (%) Surgery 
cancelation (%)

Complications 30-day death 90-day death

816 control 52% 16.2% 20.3% 15.4% > grade 3 0* NA

816 IO 49.2% 11.4% 15.6% 11.4% > grade 3 3.4% NA

671 control 62.1% 16.6% 10% 21.5% > 3 0.6% 0.9%

671 IO 64.5% 15.6% 20% 25.8% > 3 1.8% 2.2%

Neostar 27% 17% 0% 35% all 0% 2.7%

LCMC3 54% 15% 6.6% excluded 6.9% grade 4/5 1.3% 1.3%



Roadmap to Successful MIS 
resection
• Appropriate workup, CT with IV 

contrast, and MRI chest when 
indicated.

• Assess the resectability of invasive 
tumors

• Appropriate mediastinal staging to 
rule out N3 disease.

• Positive N1 nodes are more 
difficult than positive N2.

• Beware of the invasive lymph 
node!

• A SURGEON MUST SEE THE 
PATIENT BEFORE INITIATION 
OF TREATMENT!



In my practice
• I restage the mediastinum in all patients with N1 or N2 disease 

(mediastinoscopy)

• All cases start with robotics.

• Plan elective conversion for arterial sleeve resections, vena cava resection, 
and vertebral body resection. 

• Never in a hurry.



RJ Ginsberg

If you do not know what to do, take another lymph node!



Median 23 months - 2009

Median 47% - 2017

71% alive 36 mo, MS not reached 2024



It’s funny how things change slowly, 
until we realized they’ve changed 

completely!

Nancy Gibbs
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Thank you!
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