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Lung Cancer Screening



Lung Cancer Survival



Outcomes in early stage NSCLC need to be improved

Presented By Roy Herbst at TBD





Why consider neoadjuvant therapy in localized NSCLC?

Presented By Maximilian Diehn at 2019 ASCO Annual Meeting



Neoadjuvant 
Therapy   
potential 
advantages

Preoperative systemic therapy for patients with resectable 
NSCLC offers the advantage of reducing tumor size

increasing the rate of R0 resections

Abrogating progressive disease by earlier treatment of 
micro-metastases

Major pathologic response (MPR) after neoadjuvant 
treatment

May provide a surrogate for long-term survival

Benefit has been demonstrated with neoadjuvant 
chemotherapy



Neoadjuvant 
Immunotherapy 
potential 
advantages

Neoadjuvant ICI has a more favorable safety profile 
than platinum-based chemotherapy

Changes in the tumor microenvironment that allow 
for immune tolerance and escape occur in early-
stage disease *

A recent retrospective analysis (711 pts) demonstrated that 
patients with resected tumors harboring higher levels of CD8+ 
cytotoxic T cells, CD20+ B cells, and CD 56/57 NK cells 
had improved disease-free survival (DFS) and OS #

Patients whose tumors harbored increased FoxP3+ T 
regulatory cells had worse OS #

* Lavin YT, Kobayashi S , Leader A, et al. C ell.  
2017;169:750765. doi:10.1016/j.cell.2017.04.01415

# Tuminello S , Veluswamy R, Lieberman-C ribbin W, et 
al. Oncotarget. 2019;10:7142–7155. 
doi:10.18632/oncotarget.27392



First pilot study
Nivolumab

Early evidence of responses to neo-
adjuvant ICI

•Eligible patients were 18 years of age or older and had stage I, 
II, or IIIA NSCLC that was deemed to be surgically resectable

•Key exclusion criteria were immunodeficiency, ongoing 
systemic immunosuppressive therapy, active autoimmune or 
infectious disease, and clinically significant concurrent cancer

•The primary end points were safety and feasibility

•The patients (21) received two doses of intravenous 
nivolumab (at a dose of 3 mg per kilogram of body weight) 
every 2 weeks

•Surgery was planned 4 weeks after the first dose (20 pts)

• Forde PM, Chaft JE, Smith KN, et al. N Engl J Med. 2018;378:1976 –
1986. doi:10.1056/NEJMoa1716078



Early evidence of 
responses to 
neo-adjuvant ICI

• Clinical responses: PR 10%, SD 
86%, PD 5%

• Pathological downstaging: 40%

•Major Pathologic 
Response: 45%

• Median degree of pathological 
regression in the primary tumor was 
−65%

• No correlation with PDL-1 expression
• Forde PM, Chaft JE, Smith KN, et al. N Engl J Med. 2018;378:1976 –
1986. doi:10.1056/NEJMoa1716078



Neoadjuvant ICI: 
Pembrolizumab

Patients with stage I–II NSCLC (AJCC version 7) 
enrolled

Ten patients received 2 doses of 
pembrolizumab followed by surgery in 1 week

MPR 40%

No correlation between PDL-1 score and MPRBar J , Urban D, Ofek E, et al:
J C O 2019;37:8534



Neoadjuvant ICI: Atezolizumab

Kwiatowski DJ , Rusch VW, C haft JE. JC O 
2019;37:8503

Patients with stage I–IIIB NSCLC (AJCC version 7) enrolled

Total 84 patients received 2 doses of Atezolizumab followed by 
surgery

MPR 19%

Tumor regression by > 50% seen in 49% of patients

No correlation between PDL-1 score and MPR



Trials of neoadjuvant IC I in resectable NS C LC

S hukla N, Hanna N. Lung cancer targets and therapy
2021:12 51–60



Is there a 
correlation 
between 
MPR and 
outcome

•End point in these early trials is 
MPR or PCR

• Is this a surrogate for OS, PFS 
and long-term outcome?

•Prospective trial of 55 
resectable patients 
IIIA/IIIB

•Chemo/rad 94.5%
•Chemo alone 5.5%
•Peri-operative mortality 
3.6%

•Five-year survival:
•MPR 53.5% Non-MPR 
18%

•PFS:
•MPR 49.4 Non-MPR 
18.5%

Thorac C ardiovasc S urg 2020; 68(07): 639-645
DOI: 10.1055/s-0039-1679884



Is there a 
correlation 
between 
MPR and 
outcome

•End point in these early trials is 
MPR or PCR

• Is this a surrogate for OS, PFS 
and long-term outcome?

• Retrospective rial of 759 
patients with PCR (pT0N0)

• Stage I 5.8%
• Stage II 26.4%
• Stage III 68.9%

• Survival associated with:
• Young age
• Female
• LN's removed
• No RT
• No pneumonectomy

• No difference in 5-yr survival 
among stages

S assorossi C , et al. C lin Lung C ancer. 
2021. PMID: 32718773



Select trials of neoadjuvant chemoimmunotherapy in NSCLC



C heckmate 816



Response rate clinical and radiographic



Primary endpoint: pCR rates



Conclusion



Impower 030:
Phase III study evaluating 

neoadjuvant treatment of 
resectable stage II-IIIB  non-
small cell lung cancer 
(NS C LC ) with atezolizumab 
(atezo) + chemotherapy

• Resectable stage II,  IIIA, or select IIIB  (T3N2) 
NS C LC  (per AJ C C /UIC C , 8th)

• Randomized to receive 4 cycles of neoadjuvant 
atezo + chemo (1200 mg Q3W, Arm A) or 
placebo + chemo (Arm B)

• C ombined with investigator choice platinum 
doublet

• Patients in Arm A will receive adjuvant atezo
treatment for 16 cycles or until disease 
recurrence or unacceptable toxicity

• Patients in Arm B will receive best supportive 
care



Can IO be combined with radiation
•IO combined with radiation in Head and Neck cancer showed the following

1.Radiation stimulates the immune response locally and increases immune-
mediated tumor kill besides direct cytotoxic effect

2.Radiation also destroys immune cells and may reduce the effectiveness of  
immune stimulation

3.Current models highly suggest that hypo-fractionated radiation may strike a 
good balance between both mechanisms and may be best suited for 
combination with IO based on animal models

4.Challenge with modification of radiation fractions in lung cancer













Adoptive T-cell therapy and other activated cellular 
therapy in the adjuvant setting
•Data on adoptive T-cell therapy in metastatic NSCLC has established the feasibility 
and early benefit in early phase II trials.

•Limited Phase II trials looking at this treatment in the adjuvant setting is currently 
also being investigated

•Immunotherapy has ranged from:
• Adoptive transfer of activated T cells for specific antigens (MAGE A3, NYE-ESO) using 
pheresed T cells- Results have been mixed 1

•Adoptive transfer of autologous activated killer T-cells and dendritic cells isolated from 
resected lymph nodes- early data positive, small sample size 2

•This approach continues to be investigated 

2- Kimura et al.  C ancer Immunol Immunother. 2015 Jan;64(1):51-9.
1- Johan F Vansteenkiste et al.  Lancet Oncol. 2016 Jun;17(6):822-835. doi: 
10.1016/S 1470-2045(16)00099-1. Epub 2016 Apr 27. 











Targeted therapy in early 
stage disease



Neoadjuvant 
EGFR TKI: Early 
signals

•A phase II single-arm study 
assessing the impact of 28 days of 
neoadjuvant gefitinib in stage I 
NSCLC

•RR 50%
•More fibrosis
•Lower cell proliferation
•Residual tumor cells concentrated in 
fibrous stroma with TILs.

J  C lin Oncol. 2009 Dec 20; 27(36):6229-36.



Neoadjuvant 
EGFR TKI: Early 
signals

•Other trials showed:

•Improved RR
•Downstaging
•Trend towards improved survival

•However studies were small, unable to 
draw robust conclusions

J  Hematol Oncol. 2015 May 17; 8():54
Oncologist. 2019 Feb; 24(2):157-e64.
J  Int Med Res. 2020 Apr; 48(4):300060519887275



•Neoadjuvant EGFR TKI trials



Targeted therapy in the 
adjuvant setting



Slide 5

Presented By Roy Herbst at TBD



Slide 6

Presented By Roy Herbst at TBD



Slide 7

Presented By Roy Herbst at TBD



Slide 8

Presented By Roy Herbst at TBD



Slide 9



Slide 10



Slide 11



Slide 12



Slide 13



Slide 14



Slide 16



Summary
● Immunotherapy continues to be an important modality in the treatment of 
NSCLC

● Neoadjuvant approach seems to be the most promising in early-stage 
resectable disease

● Adjuvant IO has become the standard of care
● Targeted therapy remains standard of care in the adjuvant setting
● Neoadjuvant approaches remain experimental
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