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An exciting multidisciplinary landscape

• Multidisciplinary care of cancer patients is increasingly essential

• Molecular testing and PD-L1 status will increasingly be used to make a 
priori surgical treatment decisions



What are we trying to achieve?

• Perfect oncologic result
• Staging: as many lymph nodes assessed as possible

• Negative margins with no tumor left

• Minimal physiologic result
• Sparing lung

• Segmentectomy for selected patients

• Minimizing pain and suffering
• Robotic surgery





Case

• 77yo lady with large LUL lesion found on 
chest CT for pneumonia.  She is active and 
can easily walk up 2 flights of stairs.  
Pulmonology saw her and diagnosed 
squamous cell cancer on bronchoscopic
biopsy.  EBUS-guided biopsies of 4L, 4R, and 
7 were negative.  PDL-1 TPS was 3%.



Induction chemoimmunotherapy

• She underwent 3 cycles of cisplatin-
based chemotherapy along with 
pembrolizumab, which she tolerated 
well.  We performed a robotic left upper 
lobectomy with focal chest wall 
resection of intercostal muscle.

• Path: ypT3N2 (2 level 5 nodes positive)



Another case

• 75yo man with clinical stage II 
LLL squamous tumor.  He is 
healthy and able to tolerate 4 
METS.  PDL-1 TPS 30%



Induction Chemo/IO

• He received 3 cycles of 
carbo/pemetrexed and 
pembrolizumab, which he 
tolerated well.  We performed a 
robotic L lower lobectomy, and 
he had a complete response.



Basic NSCLC Treatment Strategies

NCCN Guidelines® for Non-Small Cell Lung Cancer (Version 3.2022). © 2022 National Comprehensive Cancer Network, Inc. To view the most recent and complete version of the NCCN Guidelines, go online to NCCN.org.

Postmus, et al. Ann Oncol 2017

T and N N0 N1 N2 N3

T1 IA IIA IIIA IIIB

T2a/b IB IIA IIA/IIB IIIA IIIB

T3 IIB IIIA IIIA IIIC

T4 IIIA IIIA IIIB IIIC

M1a/b/c IVA/B/C IVA/B/C IVA/B/C IVA/B/C

II and non-N2 IIIA
Resection + 

adjuvant treatment

IIIA N2
Neoadjuvant treatment + 

resection, resection + 

adjuvant, definitive CRT 

IIIB/C
Definitive 

chemotherapy/RT + I/O

IA & small IB
Resection ± adjuvant 

treatment

IVA/B/C

I/O, Chemotherapy ± I/O, targeted therapy

Non-N2 IIIA
Resection + adjuvant tx

IIIB/C
Definitive chemo/XRT + I/O

IIIA N2
Potential neoadjuvant + 

resection, determined by bulk 

of nodal dx



Outline

• Role of minimally-invasive techniques

• Role of sublobar resection

• Role of adjuvant/neoadjuvant therapy in surgical patients







Black: Open lobectomy
White: VATS lobectomy



STS-Medicare data

• Linked STS database to Medicare to explore long-term outcomes

• 14286 stage IA patients
• 1654 segmentectomy, 12632 lobectomy

• 2 analyses: Cox survival model and propensity matched groups (1654 
pairs)

Procedure
Lobectomy
Segmentectomy

1.00
1.10 (0.94,1.28)

0.2361
1.00
1.04 (0.89,1.20)

0.6374

Approach
Open
VATS

1.00
0.77 (0.71,0.83) <.0001

1.00
0.86 (0.80,0.94) 0.0006





CALGB 140503 



CALCB 140503

• T1aN0 patients

• Outer third of lung

• Intraoperative confirmation of 
N0 status



What about higher stages?



Stage IB

Stage II

Stage III

HR = 0.92

5-y risk 36%

HR = 0.83

5-y risk 61%

HR = 0.83

5-y risk 74%

LACE (N = 4,584)

n = 1,371

n = 1,616

n = 1,247

Die Despite 

Chemo
Alive Due to 

Surgery

Alive Due to 

Chemo

Note: 6th TNM edition staging was used.

Adjuvant Chemotherapy 



Low rates of adjuvant therapy: VIOLET



More bad news



• Vaccines
• Peptide/Protein/Tumor cell lysates
• Viral
• Dendritic Cell

• Small molecule agonists and inhibitors
• IDO
• TGF-beta

• Cytokines
• IL-2

• Immune checkpoint modulation
• CTLA-4
• PD-1, PD-L1

• Cellular therapy
• CAR T cells

Ways to Enhance Anti-Tumor Immunity





Drug Mechanism

Ipilimumab Anti–CTLA-4

Nivolumab

Anti–PD-1Pembrolizumab

Cemiplimab-rwlc

Atezolizumab

Anti–PD-L1Avelumab

Durvalumab

Current Immune Checkpoint Inhibitors 



Mutational Burden and 
Immunotherapy Response

• Tumors with higher mutational burden tend to be more 
responsive to immunotherapy

Alexandrov LB et al, Nature, 2013





Adaura: adjuvant osimertinib



Adaura



Adjuvant Immunotherapy in NSCLC?

Felip E, et al. Lancet 2021;398:1344-1357.





Felip E, et al. Lancet 2021;398:1344-1357.



Felip E, et al. Lancet 2021;398:1344-1357.



Felip E, et al. Lancet 2021;398:1344-1357.





Induction Therapy Rationale

• Patients presenting with advanced disease may be understaged

• More likely to experience systemic failure

• More likely to receive full-dose and -cycle chemotherapy when given 
preoperatively relative to adjuvant delivery

• Those who get “downstaged” have improved survival, lower distant 
metastasis 

• Does not increase surgical complications



Induction Therapy

• Intact tumor vasculature: enhances local chemotherapy delivery, 
oxygenation augments responsive to radiation therapy

• Radiation field:  Smaller and more accurate, improved tolerance

• Tumor downstaging facilitates curative (R0) and parenchymal-sparing 
resections 

• Identifies patients with biologically aggressive disease for whom 
surgery should be avoided



Induction Nivolumab (Forde et al 2018)

Newly diagnosed 

resectable stage I

(>2 cm)/II/IIIA NSCLC

Nivolumab 
3 mg/kg IV 

(day -14 and day -28)

Surgical Resection
(day 0)

SOC
(post-operative 

treatment)

Tumor 

Biopsy

Tumor and Lymph 

Node Assessment

• Primary endpoints: Safety and feasibility

• Also evaluated: Tumor pathological response; expression of PD-L1; 

mutational burden; and mutation-associated, neoantigen-specific T-cell responses

1. Forde PM et al. N Engl J Med. 2018;378:1976-1986. 



Forde et al. 2018

• Major pathological response occurred 

in 9/20 resected tumors (45%; 95% CI, 

23-68)

• Responses occurred in both 

PD-L1–positive/–negative tumors



Tumor Mutational Burden

Number of Sequence Alterations in 

Pretreatment Tumor

P = .01
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Neoadjuvant immunotherapy:  The foundation trials



Checkmate 816



42

pCR



Event-free Survival





OS





What does that mean for us?
IMPROVED surgical outcomes

Confidential:  with permission from Dr. Spicer



IMPROVED surgical outcomes

Confidential:  with permission



IMPROVED surgical outcomes

Confidential:  with permission



Future

• Predictors of response: ctDNA, 
tertiary lymphoid structures

• Macrophage repolarization or 
inhibition for adenocarcinoma?

• Neutrophil inhibition in squamous 
cell cancer?

5 weeks1 week

F4/80 F4/80 F4/80 Sftpc

A B C

1 week



Conclusions

• Neoadjuvant and adjuvant immunotherapy options are expanding

• Neoadjuvant chemo-immunotherapy does not appear to compromise 
(and may enhance) surgical safety

• We still await mature data on effect of these strategies on overall 
survival

• Identification of which patients are most likely to benefit and 
determination of appropriate duration of therapy remain key 
questions


