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Study Neoadjuvant (CT-IO vs. CT) N EGFR/ALK Adjuvant (IO 1Y vs. placebo) Stage

Neoadjuvant only

CheckMate 816

(ELCC 2023)

Nivolumab + CT 

(3 cycles)

358 Excluded

(if known)

None IB-IIIA (7th ed.)

II-IIIB (8th ed.)

CheckMate 816

(ESMO 2023)

Ipilimumab + Nivolumab

(1 & 3 cycles)

221 Excluded

(if known)

None IB-IIIA (7th ed.)

II-IIIB (8th ed.)

Perioperative (neoadjuvant + adjuvant)

AEGEAN

(AACR 2023)

Durvalumab + CT 

(4 cycles)

802 Excluded Durvalumab IIA-IIIB (8th ed.)

Keynote-671

(ASCO 2023)

(ESMO 2023)

Pembrolizumab + CT 

(4 cycles)

786 Included Pembrolizumab II-IIIB (8th ed.)

CheckMate 77T

(ESMO 2023)

Nivolumab + CT 

(4 cycles)

461 Excluded

(if known)

Nivolumab II-IIIB (8th ed.)

Neotorch

(ASCO 2023)

Toripalimab + CT 

(3 cycles)

500 Excluded Toripalimab + CT (1 cycle), 

Toripalimab

II-III

RATIONALE-315 

(ESMO 2023)

Tislelizumab + CT

(3-4 cycles)

453 Excluded Tislelizumab (8 cycles) II-IIIA

Adjuvant only

IMpower 010

(WCLC 2022)

N/A 1280 Included CT mandatory

Atezolizumab

II-IIIA (8th ed.)

Keynote-091

(ESMO 2022)

N/A 1177 Included CT optional

Pembrolizumab

II-IIIA (8th ed.)

BR.31

(ESMO 2024)

N/A 1415 Included CT optional

Durvalumab

IB-IIIA (7th ed.)
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Study Neoadjuvant 

(CT-IO vs. CT)

EGFR/ALK Adjuvant (IO 1Y 

vs. placebo)

Stage Primary 

Endpoint

DFS/EFS 

HR

OS 

HR

DFS/EFS OS

Neoadjuvant

CheckMate 816

(ELCC 2023)

Nivolumab + CT 

(3 cycles)

Excluded

(if known)

None IB-IIIA (7th ed.)

II-IIIB (8th ed.)

pCR

EFS
0.68 0.62 65% 2Y 83% 2Y

Perioperative (neoadjuvant + adjuvant)

AEGEAN

(AACR 2023)

Durvalumab + CT 

(4 cycles)

Excluded Durvalumab IIA-IIIB (8th ed.) pCR

EFS
0.68 NR 63% 2Y NR

Keynote-671

(ASCO 2023)
(ESMO 2023)

Pembrolizumab + CT 

(4 cycles)

Included Pembrolizumab II-IIIB (8th ed.) EFS

OS
0.58 0.72 62% 2Y 67% 4Y

CheckMate 77T

(ESMO 2023)

Nivolumab + CT 

(4 cycles)

Excluded

(if known)

Nivolumab II-IIIB (8th ed.) EFS 0.58 NR 70%1.5Y NR

Neotorch

(ASCO 2023)

Toripalimab + CT 

(3 cycles)

Excluded Toripalimab + 

CT (1 cycle), 
Toripalimab

II-III EFS 

MPR

0.40 

(stage III)

NR 65% 2Y 

(stage3)

NR

RATIONALE-315 
(ESMO Virtual 2024)

Tislelizumab + CT

(3-4 cycles)

Excluded Tislelizumab (8 

cycles)

II-IIIA pCR 0.56 0.62 68% 2Y 89% 2Y

Adjuvant 

IMpower 010

(WCLC 2022)

N/A Included CT mandatory

Atezolizumab

II-IIIA (8th ed.) DFS 0.66
(PD-L1 ≥1%)

NR 75% 2Y NR

Keynote-091

(ESMO 2022)

N/A Included CT optional

Pembrolizumab

II-IIIA (8th ed.) DFS 0.76 0.87 73% 

1.5Y

92%

BR.31

(ESMO 2024)

N/A Excluded in 

analysis
CT optional

Durvalumab

II-IIIA (8th ed.) DFS 0.89 NR 67% 2Y NR

Presenter: Jay M. Lee, M.D.

Neoadj./Periop. Trials: EFS HR (0.56-0.68) and EFS% (62-

70%) are all similar in PD-L1 all-comers



Updated EFS in Ph 3 Neoadjuvant or Perioperative IO global trials

CheckMate 816: HR 0.66; 49% @4Y (ASCO 2024) AEGEAN: HR 0.69; 60% @3Y (WCLC 2024)

Presenter: Jay M. Lee, M.D.

CheckMate 77T: HR 0.59; 65% @2Y (ESMO 2024)Keynote 671: HR 0.59; 48% @4Y (ESMO 2023)

EFS: 61 vs. 41% @ 2Y; Δ 20% EFS: 65 vs. 44% @ 2Y; Δ 21% 

EFS: 65 vs. 54% @ 2Y; Δ 10% 



OS in Ph 3 Neoadjuvant or Perioperative IO global trials
CheckMate 816: OS HR 0.69; 71% @4Y (ASCO 2024) AEGEAN: OS HR 0.89; 67% @3Y (WCLC 2024) 

Keynote 671: OS HR 0.72; 67% @4Y (ESMO 2023) CheckMate 77T: OS Not Reported

Presenter: Jay M. Lee, M.D.

OS: 67% vs. 51% @4Y; p = 0.005

OS: 67 vs. 64% @ 3Y; Δ 3%
Not reached statistical significance 

OS: 71 vs. 64% @ 3Y; Δ 7% 

N = 179 per arm (small study)

Not reached statistical significance



Study Neoadjuvant 

(CT-IO vs. CT)

Stage

II

Stage

IIIA

Stage

IIIB

PD-L1 

< 1%

PD-L1 

1-49%

PD-L1 

≥ 50%

SQ Non-

SQ

TMB

 <12.3 
m/mb

TMB 

≥ 12.3 
m/mb

Neoadjuvant

CheckMate 

816
(ELCC 2023)

Nivolumab + CT 

(3 cycles)
0.87
(IB/II 7th)

0.54 NA 0.85 0.58 0.24 0.77 0.50 0.86 0.69

CheckMate 

816
(ESMO 2023)

Ipilimumab + 

Nivolumab
(1 & 3 cycles)

NR NR NR NR NR NR NR NR NR NR

Perioperative (neoadjuvant + adjuvant)

AEGEAN

(AACR 2023)

Durvalumab + CT 

(4 cycles)
0.76 0.57 0.83 0.76 0.70 0.60 0.71 0.69 NR NR

Keynote-671

(ASCO 2023)
(ESMO 2023)

Pembrolizumab + 

CT 
(4 cycles)

0.65 0.54 0.52 0.77 0.51 0.42 0.57 0.58 NR NR

CheckMate 

77T
(ESMO 2023)

Nivolumab + CT 

(4 cycles)
0.81 0.51 0.73 0.76 0.26 0.46 0.72 NR NR

Neotorch

(ASCO 2023)

Toripalimab + CT 

(3 cycles)
NA 0.40 0.59 0.31 0.31 0.35 0.54 NR NR

RATIONALE-

315 
(ESMO2023; 

ESMOVirtual2024)

Tislelizumab + CT

(3-4 cycles)
0.47 0.62 NR 0.80 0.34 0.71 0.56 0.64 NR NR

Presenter: Jay M. Lee, M.D.

Phase 3 IO trials in eNSCLC: Subset Hazard Ratios for EFS

Periop. IO improves EFS HR subsets who are poor responders to Neoadj. CT-IO only



KEYNOTE-671: EFS vs. OS subgroup analyses (ESMO 2024)

Garassino MC. ESMO 2024

Improvement in OS HR for stage II, N0/N1, and Squamous Cell Ca but not in PD-L1 < 

1% (EFS HR 0.75 vs. OS HR 0.91)



pCR Is Similar in Neoadjuvant vs Perioperative Ph3 IO Trials

CheckMate 816: pCR 24% (ITT)

Forde PM AACR 2020. Heymach JV AACR 2023. Wakelee H 

ASCO 2023. Cascone T ESMO 2023. Lu S ASCO 2023.

Keynote 671: pCR 18% (ITT) AEGEAN: pCR 17% (mITT)

CheckMate 77T: pCR 25% (ITT)
Neoadjuvant CT-IO 

pCR: 17-25%

Neoadjuvant CT 

pCR: 2.2-5.7%

CT-IO X 3 cycles CT-IO X 4 cycles

RATIONALE-315: pCR 41% (ITT): 

Stage III only; 3-4 cycles

Presenter: Jay M. Lee, M.D.



CheckMate 816 (ESMO 2023) 

Non-pCR subgroup in Ph 3 Neoadjuvant or Perioperative CT-IO global trials

KEYNOTE-671 (ASCO 2023) 

CheckMate 77T (ESMO 2023) 

AEGEAN (WCLC 2024) 

Pulla P. ESMO 2023

Wakelee H. ASCO 2023

Cascone T. ESMO 2023

Heymach JV. WCLC 2024

Improvement of EFS in 

no pCR (perioperative 

pembrolizumab) vs no 

pCR after CT alone in 

KN-671

Less apparent in CM77T 

and AEGEAN



Cascone T, et al. ESMO 2023. Heymach JV, et al. 
WCLC 2024. Garassino MC, et al. ESMO 2024.

ITT Perioperative IO with and without Adjuvant IO: EFS

CheckMate 77T AEGEAN

Keynote 671
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• Steep early drop in EFS 

(“cliff”)

• Where’s the surgery?



Spicer J, et al. ASCO 2023.

CheckMate 816 (Neoadjuvant CT and Nivolumab)

EFS (“cliff”) occurs due 

to no surgery



Cascone T, et al. ESMO 2023. Heymach JV, et al. 
WCLC 2024. Garassino MC, et al. ESMO 2024.

ITT Perioperative IO with and without Adjuvant IO: EFS

CheckMate 77T AEGEAN

Keynote 671

W
it

h
 a

d
ju

v
a
n

t 
th

e
ra

p
y
 

HR 0.45 HR 0.62
Adj: HR 0.54

HR 0.55 HR 0.83

No Adj: HR 0.63

W
it

h
o

u
t 

a
d

ju
v

a
n

t 
th

e
ra

p
y

 

• Steep early drop in EFS 

(“cliff”)

• What are the reasons for this?

No surgery 

Progression of disease

Postoperative complications        =          no adjuvant therapy

Postoperative mortality

IRAE

TRAE



CheckMate 77T vs. CheckMate 816

Forde PM, et al. WCLC 2024.

• No EFS drop in neoadjuvant-only arm

• Where is 4Y and 5Y EFS for CM816?

• What about ITT analysis?



Neoadjuvant Therapy Adjuvant Therapy

Received Completed Received Completed Ongoing

Study CT-IO CT CT-IO CT IO PBO IO PBO IO PBO

Neoadjuvant only

CheckMate 816

(NEJM 2022)
98% 98% 94% (C3) 85% (C3) NA NA NA NA NA NA

CheckMate 816

(ESMO 2023)
98%

(Ipi/Nivo)

96% 91% 
(Ipi/Nivo)

86% NA NA NA NA NA NA

Perioperative (neoadjuvant + adjuvant)

AEGEAN

(AACR 2023)
100% 99% 87% 89% 66% 64% 24% 21% 23% 24%

Keynote 671

(ASCO 2023)
99% 99% 75% 74% 73% 67% 40% 35% 11% 11%

CheckMate 77T

(ESMO 2023)
99% 99% 85% 89% 62% 66% 37% (ITT) 40% (ITT) 3% (ITT) 3% (ITT)

Neotorch

(ASCO 2023)
100% 100% 87% (C3) 92% (C3) 71% 65% 44% 33% 12% 10%

RATIONALE-315 

(ESMO 2023; ESMO 

Virtual 2024)

100% 99% 93% 93% 74% 65% 47% 45% 5% 4%

Adjuvant only

IMpower 010

(Lancet 2021)
NA NA NA NA 98% 99% 64% 75% 0% 0%

Keynote 091

(Lancet 2022)
NA NA NA NA 98% 99% 51% 65% 0% 0%

BR.31

(ESMO 2024)
NA NA NA NA 99% 99% 59% 68% 68% 68%

Periop. trials: 

26-38% of patients do not start 
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Study Neoadjuvant 

(CT-IO vs. CT)

N Preop. 

Attrition

(Rx arm)

Preop. 

Attrition

(Control arm)

Time from last dose 

neoadj. Rx to surgery

Neoadjuvant only

CheckMate 816

(ELCC 2023)

Nivolumab + CT 

(3 cycles)

358

16% 21% 5.3 (4.6-6) weeks

CheckMate 816

(ESMO 2023)

Ipilimumab + 

Nivolumab
(3 cycles)

221

26% 19%
Not reported

Perioperative (neoadjuvant + adjuvant)

AEGEAN

(AACR 2023)

Durvalumab + CT 

(4 cycles)

802

19% 19%
Not reported

Keynote-671

(ASCO 2023)
(ESMO 2023)

Pembrolizumab + CT 

(4 cycles)

786

18% 21% 5.9 (2.6-19.7) weeks
(STS 2024)

CheckMate 77T

(ESMO 2023)

Nivolumab + CT 

(4 cycles)

461

22% 23%
Not reported

Neotorch

(ASCO 2023)

Toripalimab + CT 

(3 cycles)

500

18% 27%
Not reported

RATIONALE-315 

(ESMO 2023)

Tislelizumab + CT

(3-4 cycles)

453

16% 24%
Not reported

Presenter: Jay M. Lee, M.D.

Phase 3 IO trials in eNSCLC: Preoperative Attrition to Surgery

Preoperative 

attrition to 

surgery after 

Neoadj. CT-IO: 

16-26%



Study Neoadjuvant 

(CT-IO vs. CT)

N Adjuvant (IO 1Y vs. placebo) AE

(Rx arm)

AE

(Control)

PD

(Rx arm)

PD

(Control)

Other

(Rx arm)

Other

(Control)

Neoadjuvant

CheckMate 816
(ELCC2023)(ASCO2021)

Nivolumab + CT 

(3 cycles)

358 None 1% 1% 7% 10% 8% 11%

CheckMate 816

(ESMO 2023)

Ipilimumab + 

Nivolumab
(1 & 3 cycles)

221 None 3% 8% 16% 8% 7% 11%

Perioperative (neoadjuvant + adjuvant)

AEGEAN
(AACR2023)(NEJM2023)

Durvalumab + CT 

(4 cycles)

802 Durvalumab 2% 1% 7% 7% 11% 10%

Keynote-671
(ASCO 2023)(ESMO 2023)

(STS 2024)

Pembrolizumab + CT 

(4 cycles)

786 Pembrolizumab 6% 4% 4% 8% 7% 8%

CheckMate 77T

(ESMO 2023)

Nivolumab + CT 

(4 cycles)

461 Nivolumab 3% 2% 6% 10% 12% 10%

Neotorch

(ASCO 2023)

Toripalimab + CT 

(3 cycles)

500 Toripalimab + CT (1 cycle),

Toripalimab
3% 0% 3% 10% 12% 11%

RATIONALE-315 
(ESMO Virtual 2024)

Tislelizumab + CT

(3-4 cycles)

453 Tislelizumab (8 cycles) 3% 1% 3% 8% 11% 15%

Presenter: Jay M. Lee, M.D.

Reasons for attrition to surgery following preoperative CT-IO:
Adverse events (AE), progression of disease (PD), and other reasons (ITT analysis)



Study Neoadjuvant 

(CT-IO vs. CT)

N Adjuvant (IO 1Y vs. placebo) Lx

(Rx arm)

Lx

(Control)

Px

(Rx arm)

Px

(Control)

Bi-Lx

(Rx arm)

Bi-Lx

(Control)

Neoadjuvant

CheckMate 816

(ELCC 2023)

Nivolumab + CT 

(3 cycles)

358 None 77% 61% 17% 25% 2% 3%

CheckMate 816

(ESMO 2023)

Ipilimumab + Nivolumab

(1 & 3 cycles)

221 None
66% 67% 11% 21% 7% 5%

Perioperative (neoadjuvant + adjuvant)

AEGEAN

(AACR 2023)

Durvalumab + CT 

(4 cycles)

802 Durvalumab 65% 59% 7% 8% 4% 5%

Keynote-671

(ASCO 2023)(ESMO 2023)

(STS 2024)

Pembrolizumab + CT 

(4 cycles)

786 Pembrolizumab
79% 75% 11% 12% 8% 8%

CheckMate 77T

(ESMO 2023)

Nivolumab + CT 

(4 cycles)

461 Nivolumab
80% 72% 9% 14% NR NR

Neotorch

(ASCO 2023)

Toripalimab + CT 

(3 cycles)

500 Toripalimab + CT (1 cycle),

Toripalimab 81% 83% 9% 10% NR NR

RATIONALE-315 

(ESMO Virtual 2024)

Tislelizumab + CT

(3-4 cycles)

453 Tislelizumab (8 cycles)
NR NR NR NR NR NR

Adjuvant 

IMpower 010

(WCLC 2022)

N/A 1280 CT mandatory

Atezolizumab 75% 76% 17% 18% 6% 4%
Keynote-091

(ESMO2022)(ASCO2022)

N/A 1177 CT optional

Pembrolizumab 79% 11% 8%
BR.31

(ESMO 2024)

N/A 1415 CT optional

Durvalumab 81% 79% 10% 15% NR NR

Presenter: Jay M. Lee, M.D.



Study Neoadjuvant 

(CT-IO vs. CT)

N Adjuvant (IO 1Y 

vs. placebo)

R0

(Rx arm)

R0

(Control)

R1

(Rx arm)

R1

(Control)

R2

(Rx arm)

R2

(Control)

Neoadjuvant

CheckMate 816

(ELCC 2023)(NEJM2022)

Nivolumab + CT 

(3 cycles)

358 None
83% 78% 11% 16% 3% 3%

CheckMate 816

(ESMO 2023)

Ipilimumab + Nivolumab

(1 & 3 cycles)

221 None
80% 71% 14% 17% 4% 7%

Perioperative (neoadjuvant + adjuvant)

AEGEAN

(AACR 2023)

Durvalumab + CT 

(4 cycles)

802 Durvalumab
95% 91% 4% 8% NR NR

Keynote-671

(ASCO 2023)(ESMO 2023)

(STS 2024)

Pembrolizumab + CT 

(4 cycles)

786 Pembrolizumab 92% 84% 5% 10% 1% 1%

CheckMate 77T

(ESMO 2023)

Nivolumab + CT 

(4 cycles)

461 Nivolumab
89% 90% 11%

R1/R2

10%
R1/R2

11%
R1/R2

10%
R1/R2

Neotorch

(ASCO 2023)

Toripalimab + CT 

(3 cycles)

500 Toripalimab + CT (1 cycle),

Toripalimab 96% 93% 4%
R1/R2

7%
R1/R2

4%
R1/R2

7%
R1/R2

RATIONALE-315 

(ESMO Virtual 2024)

Tislelizumab + CT

(3-4 cycles)

453 Tislelizumab (8 cycles) NR NR NR NR NR NR

Adjuvant 

IMpower 010

(WCLC 2022)

N/A 1280 CT mandatory

Atezolizumab
100% 100% NA NA NA NA

Keynote-091

(ESMO 2022)

N/A 1177 CT optional

Pembrolizumab
100% 100% NA NA NA NA

BR.31

(ESMO 2024)

N/A 1415 CT optional

Durvalumab
100% 100% NA NA NA NA

Presenter: Jay M. Lee, M.D.



AEGEAN (Perioperative Durvalumab)



CheckMate 77T (Perioperative Nivolumab)

Pulla, MP et al. ASCO 2024



Conclusions

• Neoadjuvant, perioperative, and adjuvant IO approaches are all approved and 

acceptable standards of care

• Head-to-head trials are needed to determine most efficacious approach

• Following neoadjuvant CT-IO, the benefit of adjuvant IO remains controversial

• However, there are efficacy signals that support the superiority of a perioperative 

IO approach
• Poor-responding EFS subsets from neoadjuvant CheckMate 816 improve with perioperative 

approach (AEGEAN, Keynote 671, and CheckMate 77T)

• Survival analysis of neoadjuvant CT-IO (no pCR) with adjuvant IO improves compared to CT alone 

(no pCR)

• Survival benefit with adjuvant vs without adjuvant IO after neoadjuvant IO (CheckMate 77T vs 

CheckMate 816)

• Preoperative attrition to surgery occurs in neoadjuvant and adjuvant approaches

• Defining resectability remains controversial; but most trials include 

pneumonectomy patients, invasive T4 tumors, and multi-station N2 disease

Presenter: Jay M. Lee, MD.
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