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Resectable NSCLC

❑ Stage I, II, or III 

❑ In older studies → only 25-30% of NSCLCs are suitable for 
potentially curative resection

❑ Still after resection,  patients will still be at risk to have recurrence 
and death. 
❑ 20-30% of stage I will die in 5 years
❑ 60% of stage IIIA will die in 5 years

Ann Oncol. 2010;21 Suppl 7:vii196-vii198
J Thorac Oncol. 2015 Jul;10(7):990-1003



Neoadjuvant and Adjuvant 
Therapies

❑ Platinum-based chemotherapy 

❑ SOC for resectable stage II–IIIA disease, can consider in high-risk IB 

❑ Adjuvant chemo→ The LACE meta-analysis → data from 4584 
patients enrolled in five randomized trials → showed a five-year 
benefit of only 5.4%. The advantage was observed in patients with 
stage II and III (HR = 0.83; CI, 0.73 to 0.95), but not those with stage I 
(HR = 0.93; CI, 0.78 to 1.10)

❑ Recently immunotherapy has been tested in the perioperative 
setting for stage IB-III

J Natl Compr Canc Netw. 2022;20(8):953-961. 



Basics of immunotherapy

DeVita H, et al. Cancer Principles & Practice of Oncology
11th edition. Chapter 17

Cancers has been linked to acquired 
DNA mutations that affects fundamental 

cellular processes 

These mutations also can lead to the 
expression of new epitopes

Identified as foreign and trigger 
immune responses.

High  immunogenicity ( melanoma, lung 
adenocarcinoma and squamous cell 
carcinoma, and urothelial carcinoma) 

Low immunogenicity (hematologic and 
central nervous system malignancies)



Tumor infiltrating lymphocytes 
(TILs)

Image from ASCO- SEP 2022- Chapter 4 – Figure 4-2 



Immune checkpoint inhibitors (ICIs) 

Anti-PD1
• Pembrolizumab

first approval 2014

• Nivolumab
First approval 2014

• Cemiplimab
First approval 2018

Anti-PD-L1
• Atezolizumab

First approval 2016

• Avelumab
First approval 2017

• Durvalumab
First approval 2017

Anti-CTLA4

• Ipilimumab 
• First approval 2011



Neoadjuvant mono-
immunotherapy



CheckMate 159

❑ Design:
❑ One of the first pilot studies to evaluate neoadjuvant 

immunotherapy’s safety and feasibility in NSCLC. 
❑ Phase II trial evaluated 21 patients with stage I–IIIA.
❑ Patients received 2 doses of preoperative nivolumab . 

❑ Outcomes:
❑ Tumor major pathologic response (MPR): defined as tumor viability 

<= 10% in the surgical specimen

❑ Result:
❑ MPR→ 45% of patients; 10% had a pathologic complete response 
❑ Compared to old studies → MPR rate with neoadjuvant 

chemotherapy has ranged from 16% to 21%.
❑ Patients population: 19% had stage I and 81% had stage II or III

Lancet Oncol 2014;15:e42–50.
N Engl J Med 2018; 378:1976-1986



CheckMate 159 



LCMC3 study

❑ Design:
❑ Phase II trial included 181 patients with stage IB-IIIB 

❑ Patients received 2 doses of neoadjuvant atezolizumab prior to 
surgery

❑ Outcome: 
❑ Primary outcome MPR (MPR; ≤10% viable malignant cells)

❑ Results:
❑ Only 10% were stage IB

❑ MPR rate was 20% 

❑ pCR rate was 7% (8 patients) . Only 1 out of 8 with stage I had pCR
Nat Med. 2022;28(10):2155-2161.
Journal of Clinical Oncology 37, no. 15_suppl (May 20, 2019) 8503-8503



NEOSTAR

❑ Design:
❑ Randomized phase II study, enrolled 44 patients with “operable” 

NSCLC

❑ Neoadjuvant nivolumab or nivolumab + ipilimumab for 3 cycles 
followed by surgery 

❑ Outcome:
❑ Primary endpoint was MPR

❑ Results:
❑ Stage IA was 18% and stage IB was 34% 

❑ Ipi/nivo:  50% MPR , pCR 38%

❑ Nivo: 24% MPR , cPR 10%
Nat Med. 2021;27(3):504-514.



Neoadjuvant immunotherapy

❑ As monotherapy has some efficacy in inducing tumor 
response and does not interfere with surgical outcomes. 

❑ However, it is not clear if the pathologic response rates will 
lead to survival benefit

❑ Conclusion on stage I is difficult since most trials did not have 
enough numbers of stage I



Adjuvant 
Immunotherapy



IMPOWER 010

❑ Design:
❑ phase 3 study , enrolled more than 1000 patients with 

completely resected stage IB-IIIA
❑ Patients were assigned (after receiving adjuvant chemotherapy) 

to either receiving adjuvant atezolizumab or observation

❑ Outcomes:
❑ DFS 
❑ Stage II–IIIA population (PD-L1 1% or more)
❑ All patients in the stage II–IIIA population 
❑ Intention-to-treat population (stage IB–IIIA)

Lancet. 2021;398(10308):1344-1357.
Ann Oncol. 2023;S0923-7534(23)00764-0.



Lancet. 2021;398(10308):1344-1357.



Results

❑There was improvement in DFS and OS for stage II-III 
patients especially in PD-L1 >50%. Based on this 
atezolizumab was added to the NCCN guidelines as an 
adjuvant treatment option for stage II-III  with positive PD-
L1

❑But in ITT population that included stage IB, the change 
was not significant and data was premature. 

Lancet. 2021;398(10308):1344-1357.
Ann Oncol. 2023;S0923-7534(23)00764-0.



KEYNOTE 091 

❑ Design:
❑ Phase III , enrolled more than 1000 patients with completely resected 

stage IB-IIIA NSCLC of any histology or PD-L1 expression level

❑ Patients randomized to either pembrolizumab or placebo for up to 18 
cycles. 

❑ Outcomes:
❑ DFS in the overall population 

❑ DFS PD-L1 >= 50% 

Lancet Oncol. 2022;23(10):1274-1286.



Results



In the overall population→ DFS was 53·6 months (95% CI 39·2 to not reached) in the pembrolizumab group vs 42·0 months (31·3 to not 
reached) in the placebo group (HR 0·76 [95% CI 0·63–0·91], p=0·0014). 

In the PD-L1 TPS of 50% or greater→ DFS was not reached in either the pembrolizumab group (95% CI 44·3 to not reached) or the placebo 
group (95% CI 35·8 to not reached; HR 0·82 [95% CI 0·57–1·18]; p=0·14). 





Adjuvant immunotherapy

❑ Data are better compared to neoadjuvant (likely 
because patients got chemotherapy?).

❑ Adjuvant immunotherapy is recommended now 
by the NCCN guidelines in stage II-III.

❑ Unclear in role in stage I and so far it is not 
recommended.





BIG 10 trial



Perioperative 
Chemo-
Immunotherapy



CheckMate 816 

❑ Design:

❑ Phase III study involved 358 patients with stage IB-IIIA NSCLC 
without EGFR/ALK mutations

❑ Patients received 3 cycles of neoadjuvant nivolumab + platinum-
based chemotherapy or chemotherapy alone. 

❑ Outcomes: 

❑ Event free survival (EFS)

❑ Pathological complete response (0% viable tumor in resected lung 
and lymph nodes)

N Engl J Med 2022; 386:1973-1985



N Engl J Med 2022; 386:1973-1985



EFS

N Engl J Med 2022; 386:1973-1985



EFS

N Engl J Med 2022; 386:1973-
1985



pCR

N Engl J Med 2022; 386:1973-1985



OS

N Engl J Med 2022; 386:1973-1985



❑ Design:
❑ Phase 3 trial , enrolled stage II-IIIB NSCLC 

❑ Patients received neoadjuvant pembrolizumab + chemo 
vs placebo + chemo for 4 cycles→ followed by surgery → 
either adjuvant pembrolizumab or placebo for up to 13 
cycles

❑ Outcomes:
❑ EFS and OS

KEYNOTE-671

N Engl J Med 2023; 389:491-503



EFS at 2 years : 62.4% vs 40.6%  (HR, 0.58; 95% confidence interval [CI], 
0.46 to 0.72; P<0.001).





OS at 2 years →  80.9% vs 77.6% (P=0.02, which did not meet the 
significance criterion). 





CheckMate 77T

❑ Design:
❑ Phase 3 trial , enrolled stage II-IIIB NSCLC 

❑ Patients received neoadjuvant nivolumab + chemo vs 
placebo + chemo for 4 cycles→ followed by surgery → 
either adjuvant nivolumab or placebo for up to one year

❑ Outcomes:
❑ EFS and pathologic response





❑ Data is strong for Stage II and III. Improved 
survival, no interference of surgical 
outcomes.

❑ Again, no data to suggest that it should be 
used in stage I.

Perioperative chemotherapy 
+immunotherapy





Challenges of immunotherapy

1- Learn what biomarkers can predict 
response to immunotherapy 

2-Learn about the current limitations (lack of 
evidence, cost of therapy, side effects).

3-Duraation of treatment , can it be less than 
a year?



❑ Utilization of chemo-immunotherapy has resulted in better 
PFS, promising data in OS with acceptable safety profile 
in stage II and III. 

❑ The utilization of systemic therapy in stage I NSCLC, 
continues to be limited at this point.

Summary
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