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Evolving Landscape of Perioperative Therapy 
in Locally Advanced NSCLC

LACE Meta-Analysis

Absolute improvement in survival with adjuvant cisplatin-based chemotherapy of 5.4% at 5 years, 
greatest benefit for stage II and III and may be detrimental for stage IA

Pignon JP, et al. J Clin Oncol. 2008;26:3552-3559. 

Stage IA 104 / 347 1.41 [0.96;2.09]

Stage IB 515 / 1371 0.92 [0.78;1.10]

Stage II 893 / 1616 0.83 [0.73;0.95]
Stage III 878 / 1247 0.83 [0.73;0.95]

Category
No. Deaths

/ No. Entered
Hazard Ratio

(Chemotherapy / Control) HR [95% CI]

0.5 1.0 1.5 2.0 2.5

Stage IA 1.41 [0.96;2.09]

Stage IB 0.92 [0.78;1.10]

Stage II 0.83 [0.73;0.95]
Stage III 0.83 [0.73;0.95]

Category
No Deaths

/ No Entered
Hazard

(Chemotherapy / Control) HR [95% CI]

Test for trend: P = 0.051Chemotherapy better Control better
0.5 1.0 1.5 2.0 2.5



Evolving Landscape of Perioperative Therapy 
in Local Advanced NSCLC

1. Adjuvant Targeted Therapy: EGFRm, ALK

2. Immunotherapy (IO)
a. Adjuvant IO
b. Neoadjuvant ChemoIO 
c. Neoadjuvant + Adjuvant IO



Evolving Landscape of Perioperative Therapy 

in Locally Advanced NSCLC

Adjuvant Anti-EGFR Therapy

Jordan EJ et al. Cancer Discovery 2017

EGFR ~ 25%

EGFR Sensitizing 19.4%
EGFR T790M 5.5%
EGFR Exon20 2.1%

1. Osimertinib is an irreversible TKI 

2. EGFR T790M mutation in 2017

3.  1st-Line Advanced EGFRm in 2018





Herbst, RS JCO 2023

Adjuvant Osimertinib Significantly Improved DFS



Impact of Osimertinib Approval

• Adjuvant Osimertinib for stage IB/II/IIIA 
EGFRm NSCLC after complete tumor resection 

• EGFR testing (NGS) for all new Non-squamous 
NSCLC

• Role for adjuvant chemotherapy, in particular, in 
IB?

• No definitive answer, personalized approach

•OS ? 



ADAURA trial: Overall Survival

Herbst et al. ESMO 2023



Adjuvant Osimertinib

A 69 y/o man, with 16 PKY smoking history, MVA, s/p 
neurostimulator placement, preventing MRI
6/30/2020, L lobectomy, pT2aN2M0, IIIB, EGFR L858R S/P 
ChemoRT and completed 4 cycles of chemotherapy

11/2020, Adjuvant Osimertinib was started 
4/2022, Developed multiple brain mets, largest one 3.4 cm, S/P 
WBXRT
PET/CT negative for mets

6/2022 - Present, Osimertinib 160 mg PO daily was started



Osimertinib Improves OS in Resected EGFRm NSCLC
Questions Raised 

These unprecedented OS results in early-stage NSCLC are practice changing 
or confirming – Adjuvant treatment is superior to treatment upon recurrence

1. What is optimal duration of Osimertinib? 
2. Is chemotherapy necessary for all patients, IB?
3. Can we use ctDNA to choose the right population?
4. What happens after relapse? What is the resistance mechanisms? 
5. What about stage IA?
6. What about Neoadjuvant Osimertinib?
7. What about stage II/III treated with definitive chemoRT? 
8. What about other mutations, such as ALK, RET fusion?



ADAURA-2: Phase III Trial

1:1

R

Osimertinib

Placebo

Target accrual (n = 380)
• Age ≥18 years
• Nonsquamous histology
• EGFR mutation 

(Ex19del, L858R)
• Stage IA2 or IA3
• WHO PS 0-1
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NeoADAURA: Phase III Trial

b i   l   b    l ( )

1:1:1

R

Placebo qd PO +
carboplatin AUC5 IV or cisplatin

75 mg/m2 + pemetrexed
500 mg/m2 IV

(3 cycles [21 days/cycle], q3wk)
Key inclusion criteria
• Age ≥18 years
• Primary nonsquamous 

Stage II-IIIB N2 
NSCLC

• Resectable disease
• Confirmed EGFRm

(Ex19del/L858R)
• ECOG PS 0/1

Osimertinib 80 mg qd PO +
carboplatin AUC5 IV or cisplatin

75 mg/m2 + pemetrexed
500 mg/m2 IV

(3 cycles [21 days/cycle], q3wk)

Osimertinib 80 mg QD PO +
(≥9 weeks)

MPR
&

pCR

Adjuvant:
Investigator 
choice for 

optimal care 
(including 

osimertinib) ± 
postsurgical 

chemotherapy

Follow up 
to EFS 

event or 
withdrawal 
of consent, 
if sooner; 

EFS, DFS & 
OS



ALINA trial: Adjuvant Alectinib

Solomon et al. ESMO 2023



Evolving Landscape of Perioperative Therapy 

in Locally Advanced NSCLC

1. Adjuvant Targeted Therapy – Osimertinib
          Alectinib?

Resected 
NSCLC

EGFR, ALK mutation (IB, II, IIIA)

2. Immunotherapy (IO)
a. Adjuvant IO
b. Neoadjuvant ChemoIO 
c. Perioperative IO



Impower 010: Study design

Wakelee HA, et al. J Clin Oncol. 2021



Impower 010: DFS



Impower 010: DFS

October 15, 2021: FDA approved atezolizumab for adjuvant 
treatment following resection and platinum-based 

chemotherapy in patients with stage II to IIIA NSCLC with 
PD-L1 ≥ 1% of tumor cells.



Impower 010 Trial: OS analysis

Wakelee H et al. WCLC 2022



Pembrolizumab 200 mg Q3W
for ≤18 cycles (~1 y)

Placebo 200 mg Q3W
for ≤18 cycles (~1 y)

Eligibility for Registration

• Confirmed stage IB (T ≥4 
cm), II or IIIA NSCLC (per 
TNM 7th edition)

• Complete surgical resection 
with negative margins (R0)

• Provision of tumor tissue for 
PD-L1 testing

Eligibility for Randomisation

• No evidence of disease
• ECOG PS 0 or 1
• Adjuvant chemotherapy

• Considered for stage IB
 (T ≥4 cm)

• Strongly recommended for 
stage II and IIIA

• Limited to ≤4 cycles

R
1:1

PD-L1 testing
done centrally using 

PD-L1 IHC 
22C3 pharmDx 

Stratification factors
• Disease stage (IB vs II vs IIIA)
• PD-L1 TPS (<1% vs 1–49% vs ≥50%)
• Receipt of adjuvant chemotherapy (yes vs no)
• Geographic region (Asia vs Eastern Europe vs 

Western Europe vs rest of world) 

Dual primary end points
• DFS in the overall population
• DFS in the PD-L1 TPS ≥50% 

population

Secondary end points
• DFS in the PD-L1 TPS ≥1% population
• OS in the overall, PD-L1 TPS ≥50% and 

PD-L1 TPS ≥1% populations
• Lung cancer-specific survival in the 

overall population
• Safety

Paz-Ares L et al ESMO 2022; O´Brien M et al. Lancet Oncol  2022

KEYNOTE-091/PEARLS: Study design



PEARLS Trial: DFS in ITT vs PD-L1 ≥50%

Stage IB-IIIA
HR=0.76 (P=.0014, 
95% CI 0.63-0.91)

PD-L1>50%
HR=0.82 (P=.14, 

95% CI , 0.57-1.18)

Paz-Ares L et al ESMO 2022; O´Brien M et al. Lancet Oncol  2022

January 26, 2023: FDA approves adjuvant pembrolizumab following resection 
and platinum-based chemotherapy for Stage IB, II or IIIA NSCLC



Evolving Landscape of Perioperative Therapy 

in Local Advanced NSCLC

                                        

2. Immunotherapy (IO)
a. Adjuvant IO (Atezo, Pembro, Stage1B, PDL1)

b. Neoadjuvant ChemoIO 

c. Perioperative IO

Resectable 
NSCLC

EGFR mutation (IB, II, IIIA)
1. Adjuvant Targeted Therapy - Osimertinib



A 79-year-old female, a current heavy smoker with at least 30-pack-year 
smoking history, presents with LUL squamous cell carcinoma, 3.1 cm
10/14/21, CT demonstrated a left upper lobe collapse was noted as well as 
some mediastinal lymphadenopathy. MRI brain was negative for mets. 
11/2/2021, EBUS biopsy demonstrated 11L node was involved by squamous 
cell carcinoma. T2aN1M0, stage IIB

ChemoRT vs Surgical Resection vs Neoadjuvant Approach

Possible Left pneumonectomy? 

What is next? 

Evolving Landscape of Perioperative Therapy 

in Local Advanced NSCLC

                                        



CheckMate 816: Study design

Chemo Q3W (3 cycles)

NIVO 360 mg Q3W
+

chemo Q3W (3 cycles)
N=358

Key Eligibility Criteria

• Newly diagnosed, resectable, stage 
IB (≥4 cm)–IIIA NSCLC (per TNM
7th edition)

• ECOG performance status 0–1
• No known sensitising EGFR

mutations or ALK alterations

Stratified by
stage (IB–II vs IIIA),

PD-L1 (≥1% vs <1%) and sex NIVO 3 mg/kg Q2W (3 cycles)

+ IPI 1 mg/kg (cycle 1 only)

Primary end points
• pCRby BIPR
• EFS by BICR

Secondary end points
• MPRby BIPR
• OS
• Time to death or distant metastases

Exploratory end points
• ORR by BICR
• Predictive biomarkers (PD-L1, TMB, ctDNA)

Primary analysis population

Surgery 
(within 

6 weeks post-
treatment)

Optional 
adjuvant 

chemo ± RT

Radiologic  
restagingR

1:1

Forde PM, et al. NEJM 2022



OR 13.94 (99% CI 3.49, 
55.75)*

P<0.0001

OR 5.70 (99% CI 3.16, 
10.26)†

Difference
21.8%

Difference
28.0%

24.0
%

2.2%

36.9
%

8.9%

CheckMate 816: 3-year Follow-up
Pathological outcomes EFS and OS outcomes‡§ 

Spicer J, et al. ASCO 2021; Girard N, et al. AACR 2022; Forde PM, et al. N Engl J Med 2022;386:1973–1985



26

CheckMate 816 trial: PD-L1 Status

PD-L1 +

PD-L1 -

Pulla MP et al. ESMO 2023

March 4, 2022: FDA approved neoadjuvant Nivo/Chemo 
for resectable NSCLC



Recent Advances in Lung Cancer

A 79-year-old female, a current heavy smoker with at least 30-pack-year 
smoking history, presents with LUL squamous cell carcinoma, 3.1 cm. Stage 
IIB, with collapsed LUL 

11/2021, ChemoIO with Carbo/Taxol/Pembrolizumab was started (before 
Nivo approval)

Developed Immune-related hepatitis after C1, Pembro was held, requiring 
steroid taper over 6 weeks.

LUL reopened after C2, and responded markedly well after C4

3/8/2022, S/P LUL lobectomy, pT1a (<0.4 cm)N1(1 of lobar LNs)

On clinical surveillance, NED.  

Pre

Post



                                        

2. Immunotherapy (IO)
a. Adjuvant IO (Atezo, Pembro, Stage1B, PDL1)

b. Neoadjuvant ChemoIO (Nivo) 

c. Perioperative IO
 KEYNOTE 671
 CheckMate 77T
 AEGEAN
 NeoTorch 
 

Resectable 
NSCLC

EGFR mutation (IB, II, IIIA)
1. Adjuvant Targeted Therapy - Osimertinib

Evolving Landscape of Perioperative Therapy 

in Local Advanced NSCLC



Wakelee, H, et al, ASCO 2023



Wakelee, H, et al, ASCO 2023



Wakelee, H, et al, ASCO 2023



Wakelee, H, et al, ASCO 2023



Wakelee, H, et al, ASCO 2023

October 16, 2023: FDA approved pembrolizumab with chemotherapy as 
neoadjuvant treatment, and with continuation of adjuvant for resectable (tumors ≥4 

cm or node positive) NSCLC



2. Immunotherapy (IO)
a. Adjuvant IO (Atezo, Pembro, Stage1B, PDL1)

b. Neoadjuvant ChemoIO (Nivo)

c. Perioperative IO (Pembro, Nivo pending approval)

Resectable 
NSCLC

EGFR mutation (IB, II, IIIA)
1. Adjuvant Targeted Therapy - Osimertinib

Evolving Landscape of Perioperative Therapy 

in Local Advanced NSCLC



Evolving Landscape of Perioperative Therapy 

in Local Advanced NSCLC

Neoadjuvant vs Adjuvant Immunotherapy (IO) ?

1. Reduction of tumor volume and stage
2. Assess in vivo response to systemic therapy
3. Early treatment of micrometastasis 
4. Increase adherence
5. Biomarker analysis
6. Accelerate drug approval
7. Improve efficacy? 
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α-PD-1/α-CD137 - No Surgery

Adj control IgG

NeoAdj α-PD-1/α-CD137

Adj α-PD-1/α-CD137
P<0.0001

0 50 100 150

Days after 4T1.2 tumor injection

0

50

100

Surgery

Day: 0 17 19 21 23

Surgery

4T1.2 orthotopic
injection

NeoAdj α-PD-1/α-CD137
or control lgG

Adj α-PD-1/α-CD137
or control lgG

Gonzalez H et al. Genes Dev. 2018. McGranahan N et al. Science. 2016. Tohme S et al. Cancer Res. 2017. 
Topalian SL et al. Science. 2020. Liu J et al. Cancer Discov. 2016. 

Neoadjuvant Immunotherapy is Superior to Adjuvant
in murine model of breast cancer



Neoadjuvant-Adjuvant vs Adjuvant 

Pembrolizumab in Resected Melanoma

Patel, SP, et al. NEJM 2023



Neoadjuvant vs Adjuvant IO

Timing is Important
                                        



Is Neoadjuvant IO for Everyone?
Attrition is ~ 20%                                      



Forde et al NEJM, Spicer et al ESMO 2023; Lu et al ASCO Plenary 2023

What does adjuvant IO add after neoadjuvant IO?

HR 0.62 (p=0.0124) CM 816

HR 0.62 
(p=0.00502)

HR 0.72 
(p=0.00517)

NEOTORCH

KN 671



Forde et al NEJM, Spicer et al ESMO 2023; Lu et al ASCO Plenary 2023; Provencio et al NEJM 2023 

What does adjuvant IO add after neoadjuvant IO?

CheckMate 816 CheckMate 77T
64% Stage III          64% Stage III
50% PD-L1+          56% PD-L1+



pCR portends a >90% 3 yr EFS and >95% likelihood of being alive at 3 years  - without adjuvant IO

What does adjuvant IO add after neoadjuvant IO?

Provencio et al. ASCO 2022



KN671 - outcomes by pCR status CM77T - outcomes by pCR status

Perioperative Trial Received at least 1 dose of adj (%ITT) Completed full course of adj (%ITT)

KN671 73% 48%
AEGEAN 66% 26% (21% still on treatment)
CM77T 62% 41% (6% still on treatment)

No pCR/mPR, Outcomes are poor

What does adjuvant IO add after neoadjuvant IO?

Spicer et al ESMO 2023; Heymach et al, AACR 2023; Provencio et al NEJM 2023 



Future Directions

Developing a novel agent 
in resectable NSCLC

Enroll on study

Neoadjuvant (control)

Chemo + Anti-PD-(L)1

Neoadjuvant (Inv)

Chemo + Anti-PD-(L)1 + 
Novel Agent

SURGERY

Potential 
accelerated

neoadj approval 
based on pCR

pCR
Randomize anti-PD-(L)1 + Novel Agent vs. 

BSC or anti-PD-L1

No pCR
randomize anti-PD-(L)1 + Novel Agent vs. 

anti-PD-L1



Evolving Landscape of Perioperative Therapy 

in Local Advanced NSCLC

1. Adjuvant Targeted Therapy: EGFRm, ALK+

2. Immunotherapy (IO)
a. Adjuvant IO
b. Neoadjuvant ChemoIO 
c. Neoadjuvant + Adjuvant IO

Questions? 
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