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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. 
❑ 25% in Stage IB
❑ 35-50% in stage II

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



Adjuvant Therapy

❑ Platinum-based adjuvant chemotherapy 
❑ SOC for resectable stage II–IIIA disease 

❑ OS benefit is estimated to be around 5%

❑ Considered in high-risk stage IB

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



Perioperative immunotherapy 

❑ Immune checkpoint inhibitors changed 
treatment for advanced NSCLC.

❑ Predictive markers: PD-L1 , EGFR and ALK

NCCN.org



Why do we need neoadjuvant 
treatment

❑ Decrease tumor size

❑ Improve the likelihood of complete resection

❑ Eliminate any micrometastases. 

❑ Allows for pathologic evaluation of the tumor 
response after immunotherapy.

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



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%.

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



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:
❑ MPR rate was 20% 

❑ pCR rate was 7%.

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:
❑ Ipi/nivo:  50% MPR , pCR 38%

❑ Nivo: 24% MPR , cPR 10%

Nat Med. 2021;27(3):504-514.



Other trials

❑ ChiCTR-OIC-17013726
❑ Sintilimab (anti-PD-1) for 2 cycles prior to surgery for stage IA-IIIB
❑ MPR 40.5%, pCR 16.2%
❑ 2 year follow up:

❑ 2-yr DFS rate was 73.3%. 
❑ 2-yr OS for overall population 87.5%

❑ NCT02259621
❑ Ipilimumab and nivolumab for 3 cycles … Terminated due to toxicity

J Thorac Oncol. 2020;15(5):816–26
Journal of Clinical Oncology 39, no. 15_suppl (May 20, 2021) 8522
8522.



Conclusion

❑ 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

❑ But to date, response rates seem to be lower than those seen 
with combination immunotherapy and chemotherapy in 
unselected patients, which may limit its application.



Neoadjuvant Chemo-
Immunotherapy



Atezolizumab and chemotherapy

❑ Design:
❑ Phase II trial involved 30 patients with stage IB-IIIA NSCLC.

❑ Patients treated with 2 cycles of neoadjuvant atezolizumab, 
nab-paclitaxel, and carboplatin → if no progression, then another 2 
cycles followed by surgery.

❑ Outcomes:
❑ Primary outcome: MPR (defined as the presence of 10% or less 

residual viable tumor at the time of surgery)

Lancet Oncol 2020;21:786–795.



Results

97% patients 
were taken into 
the operating 
theatre, and  

87% 
underwent 

successful R0 
resection. 

Lancet Oncol 2020;21:786–795.



Primary outcome (MPR)

Lancet Oncol 2020;21:786–795.



Lancet Oncol 2020;21:786–795.



Conclusion

“Atezolizumab plus carboplatin and nab-paclitaxel 
could be a potential neoadjuvant regimen for 
resectable non-small-cell lung cancer, with a high 
proportion of patients achieving a major 
pathological response, and manageable 
treatment-related toxic effects, which did not 
compromise surgical resection.”



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



pCR

N Engl J Med 2022; 386:1973-1985



OS

N Engl J Med 2022; 386:1973-1985



N Engl J Med 2022; 386:1973-1985







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 (tested hierarchically)
❑ 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.



❑ Stage II-IIIA PD-L1 positive population: 
DFS not reached vs 35.3 m (HR 0·66; 
95% CI 0·50–0·88; p=0·0039) 

❑ All patients in the stage II–IIIA 
population → 42.3 m vs 35.3 m ( HR 
0·79; 0·64–0·96; p=0·020). 

❑ ITT population → not reached vs 37.2 
m (HR 0·81 (0·67–0·99; p=0·040).

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





Conclusion

IMpower010 showed a disease-free survival benefit with 
atezolizumab versus best supportive care after adjuvant 
chemotherapy in patients with resected stage II-IIIA NSCLC, with 
pronounced benefit in the subgroup whose tumours expressed 
PD-L1 on 1% or more of tumour cells, and no new safety signals. 
Atezolizumab after adjuvant chemotherapy offers a promising 
treatment option for patients with resected early-stage NSCLC.



Update 2023

Ann Oncol. 2023;S0923-7534(23)00764-0.
Ann Oncol. 2023;S0923-7534(23)00764-0.



Conclusion

Although OS remains immature for the ITT 
population, these data indicate a positive 
trend favouring atezolizumab in PD-L1 
subgroup analyses, primarily driven by the 
PD-L1 TC ≥50% stage II-IIIA subgroup. No 
new safety signals were observed after 13 
months’ additional follow-up.



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). 





Conclusion

Pembrolizumab significantly improved disease-
free survival compared with placebo and was not 
associated with new safety signals in completely 
resected, PD-L1-unselected, stage IB–IIIA NSCLC. 
Pembrolizumab is potentially a new treatment 
option for stage IB–IIIA NSCLC after complete 
resection and, when recommended, adjuvant 
chemotherapy, regardless of PD-L1 expression.





Perioperative 
chemo-
immunotherapy



❑ Design:
❑ Phase 2, enrolled stage IIIA-IIIB NSCLC. 

❑ Patients received neoadjuvant nivolumab plus platinum-based 
chemotherapy or chemotherapy alone, followed by surgery. 

❑ Patients in the experimental group who had R0 resections received 
adjuvant treatment with nivolumab for 6 months. 

❑ Outcomes: 
❑ The primary end point was pCR

❑ Secondary end points included PFS and OS at 24 months

NADIM II 

N Engl J Med 2023; 389:504-513



Results





❑ PFS at 2 years: 67.2% 
vs 40.9% ( HR, 0.47; 

95% CI, 0.25 to 0.88). 

❑ OS at 2 years:  85.0% 
vs 63.6% (hazard ratio 
for death, 0.43; 95% 

CI, 0.19 to 0.98). 





In patients with resectable stage IIIA or IIIB 
NSCLC, perioperative treatment with nivolumab 
plus chemotherapy resulted in a higher 
percentage of patients with a pathological 
complete response and longer survival than 
chemotherapy alone. 

Conclusion



❑ 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). 









Among patients with resectable, early-stage 
NSCLC, neoadjuvant pembrolizumab plus 
chemotherapy followed by resection and 
adjuvant pembrolizumab significantly improved 
event-free survival, major pathological response, 
and pathological complete response as compared 
with neoadjuvant chemotherapy alone followed 
by surgery. Overall survival did not differ 
significantly between the groups in this analysis. 

Conclusion



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

❑ Currently, we are using this approach in some stage III 
cases. 

❑ Chance to expand practice in the future when OS data 
are mature. 

Summary
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