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RFS Rates After Surgery for NSCLC By Stage

Recurrence rates for
stage II NSCLC

▪ 3-yr: 42%

▪ 5-yr: 50%

Recurrence rates for
stage III NSCLC

▪ 3-yr: 62%

▪ 5-yr: 66%%

Ravi. Chest. 2024;165:1260.
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Current designs of trials evaluating perioperative IO

Am Soc Clin Oncol Educ Book 2024 Jun;44(3):e432500.
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Phase III Adjuvant Immunotherapy Trials

▪ Primary endpoint: DFS in overall and 
PD-L1 TPS ≥50% population

▪ Primary endpoint: DFS by investigator among 3 
populations: stage II-IIIA with PD-L1 TC ≥1%, all stage 
II-IIIA, and ITT population (randomized stage IB-IIIA)

7

Adults with stage IB-IIIA 
NSCLC (includes tumors 

≥4 cm); complete 
surgical resection with 
disease-free margins 
(R0); with or without 

adjuvant CT
(N = 1177)

Pembrolizumab 
200 mg IV Q3W x ~1 yr

Placebo 
IV Q3W x ~1 yr

PEARLS/KEYNOTE-0914-6

Chemotherapy not mandatory

Adults with 
completely resected 
stage IB-IIIA NSCLC 
per UICC/AJCC v7 

(includes 
tumors ≥4 cm)

(N = 1280)

Atezolizumab 
1200 mg IV Q3W x 16

Best supportive care 

IMpower0101-3

Adjuvant 
cisplatin-
based CT*
for 4 cycles

Chemotherapy mandatory

Stratification by sex, stage, histology, PD-L1 status 
Stratified by stage, PD-L1 status, prior 

adjuvant CT, geographic location

1. NCT02486718. 2. Felip. Lancet. 2021;398:1344. 3. Felip. WCLC 2022. Abstr PL03.09. 
4. NCT02504372. 5. O’Brien. Lancet Oncol.2022;23:1274. 6. Pas-Arez. ESMO 2022. Abstr VP3-2022. 

NOTE: Cross-trial comparisons have significant limitations. 
This information is presented to generate discussion, not to make direct comparisons between study results.

*Cisplatin + pemetrexed (nonsquamous), gemcitabine, docetaxel, or vinorelbine.
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Adjuvant IO Trials: DFS

8

PEARLS/KEYNOTE-091: Overall Population4,5

Median DFS, 
Mo
68.5
37.3

1. Felip. Lancet. 2021;398:1344. 2. Wakelee. ASCO 2024. Abstr LBA8035. 3. Atezolizumab PI. 4. Paz-Ares. 
ESMO Virtual 2022. Abstr VP3-2022. 5. O'Brien. Lancet Oncol. 2022;23:1274. 6. Pembrolizumab PI.

Atezo
BSC

D
FS

 (
%

)

+
+

+

++

+

++ ++

+ +
+++

++++++++++
++++

+++++ +++++ ++++++++++++
+++

+
+

+++ ++++++++ +++ ++++
+

+

+
++

+++

+++ ++++

Median DFS, 
Mo (95% CI)

53.6 (39.2-NR)
42.0 (31.3-NR)

Pembro
Placebo

100

80

60

40

20

0
6 12 18 24 30 36 42 48 66

Mo
54 60

+++

+

+
+

+ +
++++

+++ +++++ +++++++++++

++ +

++ +++ ++++
+++

+++++++ ++ ++ ++
+

+ ++ ++++
+++++

HR: 0.76 (95% CI: 0.63-0.91; P = .0014)

FDA approved in October 2021 as adjuvant treatment following resection 
and platinum-based CT for adults with stage II-IIIA NSCLC and PD-L1 

expression on ≥1% of tumor cells3

FDA approved in January 2023 as adjuvant treatment following 
resection and platinum-based CT for adult patients with stage 

IB-IIIA, including T2a ≥4 cm, NSCLC6 

IMpower 010: Stage II-IIIA NSCLC With PD-L1 TC ≥1%
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KEYNOTE-671
Includes activating 

ALK or EGFR mutation

1EP: EFS, OS  
2EP: MPR, pCR

AEGEAN
Excludes activating 

ALK and EGFR mutation 

1EP: pCR, EFS  
2EP: MPR, DFS, OS

CheckMate 77T
Excludes activating

                mutationsmutation

1EP: EFS 
2EP: pCR, MPR, OS

Key Trials With Neoadjuvant Chemotherapy Plus 
Immunotherapy

CheckMate 816
 Excludes known sensitizing EGFR 

mutations or ALK alteration

1EP: pCR, EFS 
2EP: MPR, OS

SU
R

G
ER

YDurva + CT
Q3W x 4 cycles; plt based

Placebo + CT

Durva
Q4W x 12 cycles

Placebo

SU
R

G
ER

YPembro + CT
Q3W x up to 4 cycles; cis based

Placebo + CT

Pembro
Q3W x 13 cycles

Placebo

Nivo + CT
Q3W x 3 cycles; plt based

CT alone

SU
R

G
ER

YNivo + CT
Q3W x 4 cycles; plt based

Placebo + CT

Nivo
Q4W x 12 cycles

Placebo

SU
R

G
ER

Y

Optional

CT + RTR

R

R

R

N = 358

N = 797

N = 826

N = 453

Forde. NEJM. 2022;386:1973. Wakelee. NEJM. 2023;389:491. Heymach. NEJM. 2023;389:1672. 
Cascone. NEJM. 2024;390:1756.
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Neoadjuvant and Perioperative IO Trials
Trial CheckMate 8161,2 KEYNOTE-6713-5 AEGEAN6,7 CheckMate 77T8,9

Neoadjuvant 
therapy

Nivo + CT, 
3 cycles

CT alone, 
3 cycles

Pembro + CT, 
4 cycles

Placebo + CT,  
4 cycles

Durva + CT, 
4 cycles

Placebo + CT, 
4 cycles

Nivo + CT, 
4 cycles

Placebo + CT, 
4 cycles

Adjuvant 
therapy

Optional CT, 
4 cycles

Optional CT, 
4 cycles

Pembro, 
13 cycles

Placebo, 
13 cycles

Durva, 
12 cycles

Placebo, 
12 cycles

Nivo, 
12 cycles, Q4W

Placebo, 
12 cycles, Q4W

CT regimens
Carboplatin or cisplatin; 
Cisplatin in CT-only arm

Cisplatin Cisplatin or carboplatin Cisplatin or carboplatin

Nodal status: 
N0/N1/N2, %

Not reported 37.3/20.4/42.3 35.5/17.8/46.8 30.1/20.5/49.5 27.3/23.3/49.5 Not reported

pCR, % 24.0 2.2 18.1 4.0 17.2 4.3 25.3 4.7

Completed 
surgery

83.2 75.4 82.1 79.4 77.6 76.7 77.7 76.7

R0 resection 83.2 77.8 92.0 84.2 94.7 91.3 89.3 90.4

1. Forde. NEJM. 2022;386:1973. 2. Spicer. ASCO 2024. Abstr LBA8010. 3. Wakelee. ASCO 2023. Abstr LBA100. 4. Wakelee. NEJM. 2023;389:491. 5. Spicer. ESMO 2023. 
Abstr LBA56. 6. Heymach. WCLC 2024. Abstr OA13.03. 7. Heymach. NEJM. 2023;389:1672. 8. Spicer. ESMO 2024. Abstr LBA50. 9. Cascone. NEJM. 2024;390:1756.

Median f/u, mo 57.6 36.6 (range: 18.8-62.0) 25.9 (range: 0-56.6) 33.3 (range: 23.6-52.1)

mEFS, mo 
(95% CI)

43.8 18.4
47.2 

(32.9-NR)
18.3 

(14.8-22.1)
NR 

(42.3-NR)
30.0 

(20.6-NR)
40.1 

(33.7-NR)
17.0 

(13.6-28.1)

HR for mEFS 0.66 (0.49-0.90) 0.59 (0.48-0.72) 0.69 (0.53-0.88) 0.59 (0.45-0.79)

mOS, mo 
(95% CI)

NR NR NR (NR-NR) 52.4 (45.7-NR) NR 53.2 (44.3-NR) Not yet tested

HR for mOS 0.71 (98.36% CI, 0.47-1.07) 0.72 (0.56-0.93) 0.89 (0.70-1.14) N/A
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Ongoing Phase III Perioperative Studies in  
Resectable NSCLC 

*Stages included differ between trials. †Dosage, timing, duration, and chemotherapy backbones differ between trials. ‡In contrast, CheckMate 816 allowed optional adjuvant CT 
± RT. §Includes stages IIIB patients with N2 disease that is considered resectable. Cross trial comparisons are not intended. ‖Molecular testing no mandated 

IO + Chemotherapy
≥4 cycles†

IO
12-16 cycles†‡

Placebo + 
Chemotherapy†

Patients with stage II-III* 
resectable NSCLC, any 

PD-L1, ECOG PS 0-1 Placebo/BSC

Surgery

Surgery

1. Spicer. ESMO 2023. Abstr LBA56. 2. NCT03425643. 3. Heymach. NEJM. 2023;389:1672. 4. NCT03800134. 
5. Cascone. ESMO 2023. Abstr LBA1. 6. NCT04025879 7. Peters. Annal Oncol. 2019;30:Suppl 2. 8. NCT03456063. 

Neoadjuvant Adjuvant 

KEYNOTE-6711,2 AEGEAN3,4 CheckMate 77T5,6 IMpower0307,8

IO agent Pembrolizumab Durvalumab Nivolumab Atezolizumab

Primary endpoint(s) EFS, OS pCR, EFS EFS EFS

Disease stage (TNM 8th ed.) II-IIIB§ IIA-IIIB§ II-IIIB§ II-IIIB§

N 797 826 482 453

EGFR or ALK mut allowed Yes Amended to exclude No No

Chemotherapy backbone
≥4 cycles of 
cis/(gem or 

pemetrexed)

4 cycles of carbo/pac, 
carbo/pemetrexed, cis/gem, 

or cis/pemetrexed

≥4 cycles carbo/pac, 
cis/doc, carbo/pemetrexed, 

cis/pemetrexed, or 
carbo/pac

4 cycles of 
carbo/pemetrexed, 

carbo/nab-pac, 
cis/pemetrexed, or cis/gem

http://www.clinicaloptions.com/
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Phase III Perioperative Studies 
in Resectable NSCLC: 
pCR and EFS

Trial IO + CT Pbo + CT

AEGEAN 
(durvalumab)

17.2 4.3

CheckMate 77T 
(nivolumab)

25.3 4.7

KEYNOTE-671 
(pembrolizumab)

18.1 4.0

Wakelee. ASCO 2023. Abstr LBA100. Wakelee. NEJM. 2023;389:491. Spicer. ESMO 2023. Abstr LBA56. 
Cascone. NEJM. 2024;390:1756. Cascone. ESMO 2023. Abstr LBA1. Spicer. ESMO 2024. Abstr LBA50. 
Heymach. AACR 2023. Abstr CT005. Heymach. NEJM. 2023;389:1672. Heymach. WCLC 2024. Abstr OA13.03.

pCR Rate, %

KEYNOTE-671

CheckMate 
77T

AEGEAN

mEFS (HR)

NR vs 30.0 mo
(0.69)

40.1 vs 17.0 mo
(0.59)

47.2 vs 18.3 mo
(0.59)

Mo From Randomization

EF
S 

(%
)

EF
S 

(%
)

EF
S 

(%
)

Median follow-up: 36.6 mo (range: 18.8-62.0)

Median follow-up: 33.3 mo (range: 23.6-52.1)

Median follow-up: 25.9 mo (range: 0.0-58.6)
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N Engl J Med 2023;389:491-503. Lancet 2024;404(10459): 1240-1252.

71% (95% CI 66–76) 

71%
(95% CI, 66–76) 

64%
(95% CI, 58–69) 
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Atezolizumab PI. Durvalumab PI. Nivolumab PI. Pembrolizumab PI.

Immunotherapy Approvals for Neoadjuvant and 
Adjuvant Therapies in Early-Stage NSCLC

Adjuvant

Atezolizumab: following 
resection and plt-based CT, 
adults with stage II-IIIA and 
PD-L1 ≥1% of tumor cells 
(IMpower010 trial)

Pembrolizumab: Following 
resection and plt-based CT, 
adults with stage IB-IIIA 
(KEYNOTE-091 trial)

Neoadjuvant

Nivolumab: combined with 
plt-based CT, adults with 
resectable NSCLC 
(CheckMate 816 trial)

Perioperative

Durvalumab: for resectable NSCLC (tumors ≥4 
cm or node positive) combined with plt-based 
CT; continued as single agent after surgery 
(AEGEAN trial)

Pembrolizumab: for resectable NSCLC (tumors 
≥4 cm or node positive) combined with plt-
based CT; continued as single agent after 
surgery (KEYNOTE-671 trial)

Nivolumab: for resectable (tumors ≥4 cm 
and/or node positive) NSCLC combined with 
plt-doublet CT; continued as single agent after 
surgery (Checkmate 77T trial)



Real-world challenging clinical cases

Clin Lung Cancer 2024;25(3):197-214.
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Neoadjuvant Adjuvant

Complete pathologic 
staging

No increased 
perioperative risks 

due to preop therapy

No risk of 
surgical delay

More commonly 
used in routine 
practice (>95%)

Potential 
downstaging

Better antigen 
priming?

In vivo test of 
drug sensitivity 

Can add further 
therapy 

postoperatively

Better treatment 
compliance

How Is the Decision Made? 

Multidisciplinary 
and Patient 
Discussion

Neoadjuvant 
approaches provide 

rich research 
opportunities:

▪ Rapid assessment 
of response to 
novel therapies 
within tumors 
and surrounding 
tissue, LNs

▪ Platform for  
biomarker 
development 

http://www.clinicaloptions.com/


CASE(1): 49/M, ADC,LUL IIIA(cT1bN2M0)

30 PYS, Current smoker
P/H: HNP op

• Bx: ADC, G3
• EGFR/ALK/ROS1(-), PDL1[sp263,22C3]:100%

• Nivo + Pemetrexed/cisplatin #3: 2024.1.12 ~ 2.23 *PR
• VATS LUL lobectomy c MLND: 2024.4.4

Baseline After 3rd cycle Pre-op

• Bx: pCR

Next ?
*Adjuvant chemo
*Adjuvant IO

Panel Discussion



Courtesy of Tony M.

Pathological response may contribute to the decision for adjuvant Tx?

• pCR: With excellent survival outcome from CM816, these patient may not need further adjuvant IO
• MPR: Unclear if adjuvant IO provide additional benefit
• Less than MPR: KN671 suggested improvement of survival with neo-adjuvant IO followed by IO 
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Questions Remain in the Management of Patients Who 
Receive Neoadjuvant Immunotherapy

Neoadjuvant therapy
Chemotherapy

Targeted therapy
Immunotherapy

pCR mPR pPR pNR

Observation

More of the same

(adjuvant setting)

Evaluate new therapy Maintenance Stop therapy

New therapy

▪ Same class?

▪ New class?

?

??

?

pCR

?

?

The assumption is that pathologic response is measured with the 
appropriate calculation for type of therapy; the next steps after 
response may somewhat be influenced by the type of therapy received.

http://www.clinicaloptions.com/










+
+



Cancer Discov 2022;12(7):1690–1701.







CASE(2): 65/M, SQC,RLL IIA(cT2bN0M0)
68 PYS, Current smoker
Daily drinker

• Bx: SQC, G1
• PDL1[sp263]:0%, [22C3]:1%

• Nivo + Paclitaxel/carboplatin #3: 2024.8.28 ~ 10.10 *PR
• Robotic VATS RLL lobectomy c MLND: 2024.11.26 *pCR

Baseline After 3rd cycle

❖ Additional surgeries for BPF
• VATS Rt. exploration & Repair of BPF via 

thoracotomy: 2024.12.9
• Thoracotomic RML completion lobectomy d/t 

recurred BPF: 2024.12.13 

Pre-OP

Post-OP 8th days Post-OP 13th days Post-OP 27th days 



J Thorac Oncol 2024;19(6):858-865.



J Thorac Dis 2021;13(10):5604-5616.
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Spectrum of 
Immune-Related AEs

▪ irAEs can affect any organ of the body

▪ Onset varies

‒ Usually 2-3 mo after starting tx

‒ Up to 2 yr after tx completion

▪ Maintain high level of suspicion for 
irAEs when new symptoms develop

▪ If irAEs are suspected, conduct a 
complete workup, including lab tests, 
to rule out other causes

Schneider. JCO. 2021;39:4073. Zimmerman. Am Soc Clin Oncol Educ Book. 2018;38:682.
Champiat. Ann Oncol. 2016;27:559. Michot. Eur J Cancer. 2016;54:139. Steven. Rheumatology
(Oxford). 2019;58:vii29. Winer. J Thorac Dis. 2018;10:S480. Robert. ASCO 2017. Education session: 
checkpoint inhibitor immunotherapy.

Endocrine
Hyper or hyperthyroidism

Hypophysitis
Adrenal insufficiency

Diabetes

Liver
Hepatitis

Renal
Nephritis

Skin
Rash

Pruritus
Vitiligo
DRESS

Stevens-Johnson

Blood
Hemolytic anemia

Thrombocytopenia
Neutropenia

Hemophilia

Ocular
Uveitis
Conjunctivitis
Scleritis, episcleritis
Blepharitis
Retinitis

Respiratory
Pneumonitis
Pleuritis
Sarcoidlike granulomatosis

Musculoskeletal
Arthritis

Dermatomyositis

Neurologic
Neuropathy
Guillain-Barré
Myelopathy
Meningitis
Encephalitis
Myasthenia

Gastrointestinal
Colitis/diarrhea
Ileitis
Pancreatitis
Gastritis

Cardiovascular
Myocarditis
Pericarditis
Vasculitis

http://www.clinicaloptions.com/
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Differences in AEs Between Chemotherapy and ICI

▪ Counsel patients: “Report all your symptoms and let the provider figure out what’s causing it”

▪ Management depends on determining cause of AE → timing is critical!

Hoffner. Cancer Treat Rev. 2020;85:101979. Madden. Clin J Oncol Nurs. 2017;21:30.

ICI

Incidence of 
moderate/severe AEs

Safety profile

Affected systems/organs

Time course

Chemotherapy

Almost all patients Majority without

Variable

Any organ

Variable
(even after end of tx)

Well described

Few organs affected

Well established

Predictable
Relatively

unpredictable

Parameter CT ICI

Typical 
timing/pattern

▪ Rapid onset 
after 
administration

▪ Cyclical onset 
and recovery

▪ Onset after 
several cycles

▪ Persists or 
worsens over 
time

General management strategies

▪ Hold dose Yes Yes

▪ Reduce dose Yes No

▪ Switch to less 
toxic agent

Yes No

▪ Steroids
Rarely (depends 

on toxicity)
Yes

▪ Permanently 
discontinue

Yes (if severe) Yes (if severe)

http://www.clinicaloptions.com/
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There is room for IO across schedules



We need to learn how to escalate/intensify Tx and when



Practical implementation and patient navigation for 
perioperative IO in NSCLC

Clin Lung Cancer 2024;25(3):197-214.



Challenges and Controversies in Perioperative IO
  : My conclusion

▪ I question whether we are at prime time for the standardized adoption of 
perioperative chemoimmunotherapy

‒ Immunotherapy may change the default treatment strategy for patients with 
resectable NSCLC

‒ However, the benefits and risks (e.g., adverse events) associated with 
immunotherapy must be weighed up

‒ Moreover, additional clinical evidence is needed to further optimize the 
protocol (e.g., composition, dosage, and timing) of ICI regimens
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