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Outline

EGFR-mutant lung cancers
• Osimertinib in early-stage disease
• Osimertinib + chemotherapy for metastatic disease
• Role for amivantamab in 1L and 2L treatment
• Role for HER3 antibody drug conjugates

EGFR exon 20 pos lung cancers
• Role for amivantamab in 1L and 2L treatment



Case

A 50-year-old never smoker patient presents with metastatic lung 
adenocarcinoma with a large pleural effusion, bone metastases, and liver 
metastases. She is symptomatic with shortness of breath. Her molecular 
testing shows an EGFR exon 20 p.S768_V769delins. What is the optimal 
first-line approach?
A. Start osimertinib orally daily
B. Start mobocertinib orally daily
C. Start carboplatin, pemetrexed and amivantamab
D. Start carboplatin, pemetrexed and pembrolizumab

Soria JC et al. N Engl J Med. 2018;378(2):113-125. Ramalingam SS et al. 2019 ESMO Congress. Abstract 567.



Osimertinib as Best-in-Class EGFR TKI

Overall survival
Osimertinib 39 mo
Comparator 32 mo

Progression-free survival
Osimertinib 19 mo
Comparator 10 mo

• Osimertinib is a third-generation, irreversible, mutant-specific EGFR TKI
• Osimertinib initially approved for use after earlier generation EGFR TKIs with 

acquisition of EGFR T790M
• Improved PFS and OS compared to earlier generation EGFR TKIs
• Even so, PFS and OS still relatively short with acquired resistance a certainty

Soria JC et al. N Engl J Med. 2018;378(2):113-125. Ramalingam SS et al. 2019 ESMO Congress. Abstract 567.



Osimertinib after surgery – ADAURA study

Amin et al JTO 2023



Osimertinib after surgery – ADAURA study

Herbst et al JCO 2020, Herbst ASCO 2023



Osimertinib after RT

• Multi-center retrospective review of consolidation durvalumab, osimertinib or observation 
after concurrent chemoradiation

• 24mo rwPFS was 86% with osimertinib, 30% with durvalumab and 27% with observation

Amin et al JTO 2023



Osimertinib after RT – LAURA study

Lu et al Clin Lung Ca 2018

Osimertinib demonstrated overwhelming efficacy benefit for
patients with unresectable, Stage III EGFR-mutated lung cancer

in LAURA Phase III trial



LOW RISK HIGH RISK

Increasing risk

Median PFS on 
1L osimertinib

19 months

76 yo, EGFR ex19 deletion only
Asymptomatic
Oligometastatic disease
Thoracic only disease
Slow growing 
ctDNA neg
On osimertinib x 4 years

52yo, EGFR G719A, TP53, RB1
High symptom burden
Diffuse mets including brain, 
liver, bone
Large tumor burden
ctDNA pos at 3 weeks 
Progression within 4 mo on 
osimertinib

Should we treat these patients the same? Right now, we do.
What factors can we use to risk-adapt treatment?
How can we escalate treatment?
At what timepoint should we escalate?

Heterogeneity of outcomes



Osimertinib + Chemotherapy – FLAURA2

Janne PA et al. WCLC 2023;Abstract PL03.13



Osimertinib + Chemotherapy – FLAURA2

ORR 83% ORR 76%

Janne PA et al. WCLC 2023;Abstract PL03.13



1L Amivantamab and lazertinib- MARIPOSA

Cho BC et al. ESMO 2023;Abstract LBA14.



1L Amivantamab and lazertinib- MARIPOSA

Primary Endpoint: Progression-free survival by BICR

Interim Overall Survival 

Overall response rate

Cho BC et al. ESMO 2023;Abstract LBA14.



EGFR TKI and chemotherapy

Osimertinib First-Line Combinations 

Osimertinib Osimertinib+VEGF Osimertinib+Chemo, Ami/Lazer

Increasing Risk

LOW 
RISK

HIGH 
RISK

EGFR ex19 deletion
Asymptomatic
Oligometastatic disease
Thoracic only disease
Slow growing 
ctDNA neg at baseline
Younger age

EGFR atypical mutation (exon 18)
High symptom burden
Diffuse mets including brain, liver, bone
Large tumor burden
Fast growing
ctDNA pos at 3 weeks 
Older age

EGFR L858R

Moderate tumor burden

ctDNA pos at baseline

• Awaiting mature PFS and OS benefit from combination studies
• Ideally will have prospective data to determine whether high-risk subgroups benefit 

from treatment escalation
• Will always be a discussion between provider and patient



Mechanisms of Resistance to First-Line Osimertinib

• Mechanisms of resistance to first-line osimertinib are 
diverse, with no dominant mechanism so upfront 
combinations to prevent resistance not appropriate 
without a biomarker

• With development of better EGFR inhibitors, there is 
more off target resistance seen

• High incidence of lineage plasticity including both 
small cell and squamous transformation

• Frequent acquired gene alterations such as gene 
fusions which are rare de novo

• There will be a role for non-biomarker selected 
therapies that focus on enhanced EGFR on-target 
inhibition or address general tumor biology

Yu H. Submitted Paper.



Treatments Post Osimertinib: Amivantamab + chemotherapy

Passaro A et al. ESMO 
2023;Abstract LBA15.



Primary Endpoint: Progression-free survival by BICR

Overall 
response rate

Intracranial PFS by BICR

Treatments Post Osimertinib: Amivantamab + chemotherapy

Passaro A et al. ESMO 2023;Abstract LBA15.



Treatments Post Osimertinib: Patritumab Deruxtecan

Yu HA et al. JCO. 2023 

Yu HA et al. JCO. 2023 



Treatments Post Osimertinib: Patritumab Deruxtecan

Yu HA et al. JCO. 2023 

ORR 30%
mPFS 5.5mo

Phase 2
N=224
After osimertinib and chemotherapy 

HER3 expression does not correlate with response



EGFR Exon 20 Insertions

• Subset of EGFR mutations that are activating but not sensitizing to 
traditional EGFR TKIs (erlotinib, osimertinib)

• Recent first approvals for targeted therapies for these lung cancers

Harrison PT et al. Sem Cancer Biol. 2019;61:167-179.



Amivantamab

• Bispecific EGFR/MET antibody that is given intravenously
• ORR 40%, DoR 11.1mo, mPFS 8.3mo, mOS 22.8mo
• Also being assessed in sensitizing EGFR mutations

Park K et al. J Clin Oncol. 2021;39(30):3391-3402.



Girard N et al. ESMO 2023;Abstract LBA5.

PAPILLON: First-Line Amivantamab and Chemotherapy for 
EGFR Exon 20 Insertions



PAPILLON: First-Line Amivantamab and Chemotherapy for EGFR 
Exon 20 Insertions — PFS Outcomes

Girard N et al. ESMO 2023;Abstract LBA5.



PAPILLON: First-Line Amivantamab and Chemotherapy for EGFR 
Exon 20 Insertions — PFS2 Outcomes

Girard N et al. ESMO 2023;Abstract LBA5.



Girard N et al. ESMO 2023;Abstract LBA5.

PAPILLON: First-Line Amivantamab and Chemotherapy for EGFR 
Exon 20 Insertions — OS Outcomes



Summary

• Osimertinib is the first line monotherapy standard of care for EGFR-mutant lung cancer
• Osimertinib is also approved after surgery as adjuvant therapy for early-stage disease, 

and there are upcoming data suggesting a role for osimertinib after definitive radiation 
for early-stage disease as well.

• New combinations have shown added PFS benefit over osimertinib as first-line therapy 
including chemotherapy plus osimertinib and amivantamab with lazertinib.

• Currently there are no targeted therapies approved after osimertinib. Both patritumab 
deruxtecan and chemotherapy with amivantamab show activity in this setting.

• For EGFR exon 20 insertion positive lung cancer, chemotherapy and amivantamab is a 
newly approved possibility to use in the first-line setting. Amivantamab monotherapy 
can still be used after chemotherapy. 



Agenda

Module 1: Management of Non-Small Cell Lung Cancer with 
an EGFR Mutation — Dr Yu  

Module 2: Care of Individuals with other Targetable Genomic 
Abnormalities — Dr Dagogo-Jack  



Targeted Therapies for NSCLC
GMO Summit 2024
Ibiayi Dagogo-Jack, MD
Assistant Professor of Medicine
Massachusetts General Hospital Cancer Center
Harvard Medical School



Disclosures

Consulting Agreements

AstraZeneca Pharmaceuticals LP, Bayer HealthCare 
Pharmaceuticals, BostonGene, Bristol Myers Squibb, Foundation 
Medicine, Genentech, a member of the Roche Group, Merus BV, 
Novocure Inc, Pfizer Inc, Roche Laboratories Inc, Sanofi, Thermo
Fisher Scientific Inc

Contracted Research Genentech, a member of the Roche Group, Novartis, Pfizer Inc

Data and Safety Monitoring 
Board/Committee Vivace Therapeutics, Inc



Patient Case: Stage II ALK+ NSCLC 
• In 2019, a 55 year old woman without a smoking history is incidentally noted to have a 1 cm L upper lobe lung 

nodule on imaging obtained to evaluate dysphagia. 
• Medical history is notable for hyperlipidemia, hypertension, and Gilbert’s syndrome 
• PET scan confirms uptake in the LUL nodule without uptake elsewhere. Brain MRI is negative.
• Left upper lobectomy performed with mediastinal nodal dissection. Pathology consistent with a 1.6 cm 

adenocarcinoma involving the 10L node. Overall, stage IIB (pT1bN1). 
• Molecular testing reveals an EML4-ALK fusion. She is referred to my clinic to discuss adjuvant strategies. 



Management of Stage IV ALK-Rearranged NSCLC

ALK 
TKI

ORR (%)
*Investigator 

Assessed

Median 
PFS

Alectinib vs 
Crizotinib
ALEX

*82.9 vs 75.5 25.7 vs 10.4

Brigatinib vs 
Crizotinib
ALTA-1L

74 vs 62 24.0 vs 11.1

Lorlatinib vs 
Crizotinib
CROWN3

76 vs 58 NR vs 9.3 
(HR 0.27)

Mok Ann of Onc 2020, Camidge JTO 2021, Shaw NEJM 2020, Solomon Lancet Resp Med 2022



Role of Adjuvant ALK Inhibitor: ALINA
• Global randomized phase III study comparing adjuvant chemotherapy to adjuvant alectinib 
• 76% crossover in control group

Solomon ESMO 2023



ALINA: Disease-Free Survival in Stage II-III (AJCC v7)

Solomon ESMO 2023



ALINA: Disease-Free Survival by Stage

Solomon ESMO 2023



ALINA: Safety of Adjuvant Alectinib and 
Outstanding Questions

Solomon ESMO 2023

Remaining Questions
• Will improved DFS translate to improved Overall Survival?
• Are we increasing the cure rate? If not, are 2 years of therapy sufficient? 
• Do we feel comfortable omitting chemotherapy, particularly for stage II-III?
• What about someone who has completed chemoradiation for unresectable stage III (HORIZON-01)? 



RET-Rearranged NSCLC: Current Management

Drilon JCO 2023, Greisinger Annals of Oncology 2022

Treatment Naive

Prior Platinum-Based Chemo

ORR: 84%, 
Median PFS 22 months

ORR: 61%
Median PFS 24.9 months

Selpercatinib and Pralsetinib are both FDA-approved for treatment of RET-rearranged NSCLC.

Treatment Naive

Prior Platinum-Based Chemo

ORR: 79% 
Median PFS: NR 

ORR: 59%, DCR 90%
Median PFS: 16.5 months

Selpercatinib Pralsetinib



1st Line Selpercatinib: LIBRETTO-431

Zhou NEJM 2023

Global randomized phase III study comparing Selpercatinib to chemo +/- immunotherapy in 1st line
Was the study necessary? Initially 1:1 randomization, ultimately 2:1 (overall 1.6:1).
Crossover occurred in 60% of pts in control arm + additional 15% of pts received a RET TKI outside of study

Median PFS: 24.8 mos vs 11.2 mos ORR 84%

ORR 65%

CNS ORR
82%

CNS ORR
58%



Efficacy of MET TKIs in NSCLC Harboring 
MET Exon 14 Skipping Alterations

• Tepotinib and Capmatinib are both approved in a line-agnostic fashion. 
• I prioritize TKI therapy in the 1st line over immunotherapy +/- chemotherapy due to better efficacy in 

the 1st line and the potential toxicity of the reverse sequence. 

Response & Toxicity

Not A Formal Comparison

Capmatinib Tx Naive
n = 28

Capmatinib Prior Tx
n=69

Tepotinib Tx Naive
n = 69

Tepotinib Prior Tx
n= 83

Confirmed ORR, % 67.9* 40.6 57.3 45.0

Disease Control Rate, % 96 78 78.7 73.8

Median PFS, months 12.4 5.4 12.6** 11.0

Median OS, months 20.8 13.6 21.3** 19.3

CNS ORR, % 54 (n=13) 66.7 (n=15)

Wolf NEJM 2020, Mazieres JAMA Onc 2023

*Real world Capmatinib:  ORR 91% in 1st line and 62% in 2nd line. CNS ORR 85% in 1st line (Paik Future Oncology 2023)
**Real world Tepotinib: Median PFS 15.9 months and median OS 29.7 months (Christopoulos, ESMO, TOGETHER study)



Safety Data: Capmatinib and Tepotinib
Not A Formal Comparison

Adverse Event Capmatinib| Grade ≥3 Tepotinib| Grade ≥3

Peripheral Edema 43%| 8% 67%| 11%
Increased AST 6%| 3% 6%| 1%
Increased ALT 9%| 6% 14%| 2%

Fatigue 14%| 3% 7%| 0.4%

Nausea 34%| 2% 23%| 0.6%

Creatinine Increase (Pseudo-AKI, check cystatin C) 18%| 0% 22%| 1%

Dose Reduction 23% 34%
Discontinuation 11% 15%

Key Toxicity Considerations
• Peripheral edema (reversible) is a common toxicity with MET targeted therapy
• Management strategies include diuretics, elevation, compression stockings, exercise, dietary changes, 

lymphedema therapy. In my opinion, dose reduction and interruption are the most effective strategies.

Wolf NEJM 2020; Mazieres JAMA Oncology. 2023, Wolf ASCO 2021



Trastuzumab Deruxtecan in HER2-Mutant NSCLC
• Trastuzumab deruxtecan is approved for NSCLC with a HER2 mutation (not amplification)
• Randomized two cohort noncomparative phase 2 study to optimize safety (i.e., ILD risk)
• FDA-approved dose is 5.4 mg/kg

Response Assessment

Not Powered to Compare the 2 Arms
T-DXd 5.4 mg/kg

n = 102
T-DXd 6.4 mg/kg

n = 50

Confirmed Objective Response Rate, n (%) 50 (49.0) 28 (56.0)

Best overall response, n (%)
Complete Response
Partial Response
Stable Disease
Progressive Disease

1 (1.0)
49 (48.0)
45 (44.1)
4 (3.9)

2 (4.0)
26 (52.0)
148 (36.0)

2 (4.0)

Disease Control Rate, n (%) 95 (93.1) 46 (92.0)

Median PFS, Months 9.9 15.4

Median OS, Months 19.5 NR

Interstitial Lung Disease (Prior ICI/No Prior ICI), % 12.9  (14.9/7.4) 28.0 (28.2/27.3)

Dose Reduction/Drug Discontinuation, % 16.8/13.9 32/20

DESTINY-Lung02

Should We Use T-DXd 
in the 1st Line?
• DESTINY-Lung04

Goto JCO 2023

Median Onset of ILD
• 88 days

CNS ORR and DOR
• 50% with 5.4 mg/kg
• 9.5 months with 5.4 

mg/kg



Trastuzumab Deruxtecan in HER2 Expressing NSCLC: 
DESTINY-Lung01 (6.4 mg/kg)

Nakagawa WCLC 2020

Median PFS: 5.4 months
Median OS: 11.3 months 



Trastuzumab Deruxtecan in HER2 Expressing NSCLC: 
DESTINY-Lung01 (6.4 mg/kg)

Nakagawa WCLC 2020
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Case Scenario: Stage IIIA NSCLC
• 68 yo WM with 30 pk-yr smoking hx presents with cough, minor wheezing  
• CXR shows RUL nodule
• Subsequent CT and PET show 

• 2.8 x 3.2 cm RUL mass (SUV 4.7)
• Pre-carinal node 1.2 cm (SUV 2.5)

• PET  (-) extrathoracic metastatic disease or other FDG avid adenopathy  
• Brain MRI (-)
• CT guided core needle bx of RUL mass (+) adenocarcinoma, TTF1 (+)
• FOB/EBUS confirms pd adenoca in precarinal LN, all other LNs are (-)
• PDL1 is (+) at 50%;  EGFR and ALK are (-)
• What is standard of care for this patient?

1. Surgical resection, followed by adj Pem/DDP x 4, followed by CPI (Atezo or Pembro)
2. Chemo/RT à CPI (Durvalumab)
3. Induction Chemo/IO x 3-4 cycles, followed by Surgery à CPI if < pCR
4. Induction Chemo/IO x 3-4 cycles, followed by Chemo/RT à CPI
5. 1, 2, and 3
6. All of the above



Outcomes in Resectable NSCLC Need to be Improved

54

Disease recurrence/death rates increases with advancing disease stage4

Regional / locally advanced diseaseEarly stage

Stage IIStage IB Stage III

76% chance of 
recurrence or death

62% chance of 
recurrence or death

45% chance of 
recurrence or death

Lung cancer:
More than 2M new cases

worldwide annually1

NSCLC:
~85% of all lung

cancer cases2

Resectable
disease at
diagnosis:

~30% of
NSCLC cases3

Adjuvant cytotoxic 
chemotherapy delivers a 

moderate survival benefit4

5.4%
5-year absolute OS benefit4

1. World Health Organization. Cancer Fact Sheet. Available at: https://www.who.int/news-room/fact-sheets/detail/cancer. Accessed August 2021;
2. Cancer.org. Lung Cancer Statistics. Available at: https://www.cancer.org/content/dam/CRC/PDF/Public/8703.00.pdf. Accessed August 2021; 
3. Cagle PT, et al. Arch Pathol Lab Med 2013;137:1191–8; 4. Pignon JP, et al. J Clin Oncol 2008;26:3552–9

https://www.who.int/news-room/fact-sheets/detail/cancer
https://www.cancer.org/content/dam/CRC/PDF/Public/8703.00.pdf


Surgery

Surgery

Immunotherapy + 
chemotherapy

Immunotherapy + 
chemotherapy

Immunotherapy

Surgery Immunotherapy

Immunotherapy

Mandatory 
chemotherapy

Optional 
chemotherapy

Phase III studies with immunotherapy in resectable NSCLC 
are taking different approaches

Adjuvant approaches

Neoadjuvant approaches

Neoadjuvant treatment Adjuvant treatmentSurgery

Read out: 
CheckMate 816

Read out: 
IMpower010

ACCIO

Read out: 
KEYNOTE-091

Ongoing: 
ANVIL, BR.31

Ongoing: 
IMpower030, 

Read out: 
NADIM II (phase 2)  AEGEAN, KN671, 

NEOTORCH, CheckMate 77T,  RATIONALE-315

Surgery



1st Adjuvant IO Phase III randomized trial to report: 
IMpower010

Population analysed for DFS n HR (95% CI)§

PD-L1 TC ≥1%, stage II–IIIA 476 0.66 (0.50, 0.88)

All randomised, stage II–IIIA 882 0.79 (0.64, 0.96)

ITT (all randomised, stage IB–IIIA) 1005 0.81 (0.67, 0.99)

Endpoint was met at DFS IA

Endpoint was not met at DFS IA, and follow-up is ongoing

Primary analysis populations

DFS in PD-L1 TC ≥1%, stage II–IIIA, 
completely resected NSCLC

§
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No. at risk

228 160 151 142 135 117 97212 80 59 38 21 14 7 6 4 3186 169

248 206 198 190 181 159 134235 111 76 54 31 22 12 8 3 3225 217

74.6%

60.0%
61.0%

48.2%
Atezo

(n=248)
BSC 

(n=228)
Median DFS (95% CI), mo NE (36.1, NE) 35.3 (29.0, NE)
Median follow-up (range), mo 32.8 (0.1-57.5) 

Wakelee, et al. ASCO 2021 (Abs 8500); Felip, et al. Lancet 2021

*Per TNM 7th edition (select stage II–IIIB per TNM 8th edition)



Clinical cut-off: 21 January 2021

*Unstratified HR; ‡Stratified for all patients and PD-L1 TC ≥1%; unstratified for all other subgroups; §DFS analyses in the PD-L1 TC <1% and TC 1–49% subgroups were 
exploratory; ¶23 patients had unknown PD-L1 status as assessed by SP263

1. Felip, et al. ELCC 2022 (Abs 80O)

2. Felip, et al. ESMO 2021 (Abs LBA9)

Greatest magnitude of DFS benefit with adjuvant atezolizumab 
over BSC was in PD-L1 TC ≥50%, stage II–III NSCLC

DFS in PD-L1 TC ≥50%, stage II–IIIA population 
(excluding EGFR+/ALK+ NSCLC)1
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0.1 1.0 10.0

HR
BSC betterAtezolizumab better

DFS by PD-L1 status in the all-randomised, stage II–IIIA 
population (excluding EGFR+/ALK+ NSCLC)2

PD-L1 status 
by SP263

n HR (95% CI)‡§

TC ≥1% 410 0.62 (0.45, 0.86)
TC ≥50% 209 0.43 (0.26, 0.71)
TC 1–49% 201 0.82 (0.54, 1.25)

TC <1% 312 0.92 (0.65, 1.30)
All patients¶ 743 0.74 (0.59, 0.93)

OS data are not yet mature
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HR (95% CI) 0.43 (0.26, 0.71)



at WCLC 2022 (Abstract PL03.09)

IMpower010: OS trend of atezolizumab in PD-L1 ≥1% Stage 
II–IIIA (interim OS analysis)

No OS benefit in the 
all-randomised Stage II–IIIA

Clinically meaningful
OS trend in PD-L1 ≥50%

OS interim analysis in 
PD-L1 TC ≥1% (Stage II–IIIA )

Felip E, Altorki N, Zhou C, et al. Ann Oncol. 2023;34(10):907-919. 



Paz-Ares L, et al. Presented at ESMO Congress 2022 (Abstract VP3-2022)

Adjuvant Pembro post resection stage IB – IIIA:
PEARLS/KEYNOTE-091

Stage IB to IIIA: all comers

HR: 0.76
mDFS: 53.9 vs 42 months

DFS in PD-L1 TPS ≥50%, stage IB–III, completely resected NSCLC*

OS data are not yet mature
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S,

 %

No. at risk
165 140 121 100 75 54 28 22 8 6 1 0
190 159 128 97 75 45 15 12 5 3 0 0
232 194 160 129 91 61 29 23 9 9 0 0

DFS: Overperformance of high PD-L1 in placebo arm
(no imbalance in baseline characteristics or toxicity) 

Pembrolizumab Placebo
79.5%
80.5%
76.6%

67.9%
65.4%
68.5%

65.9%
54.6%
55.5%

74.5%
68.2%
72.3%

67.1%
54.3%
58.3% 57.6%

44.8%
48.8%

Median (95% CI), mo
 TPS ≥50%:  NR (44.3-NR)
 TPS 1-49%: 44.2 (34.9-NR)
 TPS <1%:    47.4 (35.0-NR)

Median (95% CI), mo
 TPS ≥50%:  NR (35.8-NR)
 TPS 1-49%: 31.3 (22.5-NR)
 TPS <1%:    34.9 (25.5-NR)

Paz-Ares L, et al. Presented at ESMO Congress 2022 (Abstract VP3-2022)



What About Neoadjuvant or Periadjuvant Tx in NSCLC?
• It is better tolerated
• Predictive biomarker data can be obtained

pre-treatment
• IOs may be more effective with the tumor in situ 

rather than post resection
• No time for clonal evolution – more homogenous 

tumors
• Opportunity for a lesser lung resection
• Abbreviated Tx: 3 cycles (9 wks) vs 1+ year of Tx 
• Capacity to assess efficacy of Tx
• Pathologic data can help predict prognosis and 

potentially guide post-op treatment



CheckMate 816: Neoadjuvant Chemo +/- Nivo

BIPR = blinded independent pathological review; BICR = blind independent central review; AEs = adverse events.
Spicer J, et al. J Clin Oncol. 2021;39(15_suppl):8503.



• Adapted from Spicer J, et al. ASCO Annual Meeting. Abstract 8503.

CheckMate 816 Path Response Data
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• Adapted from Spicer J, et al. ASCO Annual Meeting. Abstract 8503.

R0 Resection Rate

More Complete Resections, Fewer Pneumonectomies

Adding anti-PD-1 to Neoadjuvant Chemo:
• More tumor kill

• Greater complete resection rate
• More lung sparing resections/Fewer pneumonectomies

Spicer J, et al. J Clin Oncol. 2021;39(15_suppl):8503.



CheckMate 816 Event-free Survival

‣ Forde PM, et al. ELCC 2023; Abstract 840.



Neoadjuvant or perioperative chemo/IO : available R data

Primary endpoints:
• pCR Central
• EFS by BICR

Primary endpoint:
• EFS by BICR

CheckMate
816

CheckMate
77T

Forde PM, et al. N Engl J Med 2022;386:1973-1985; Cascone T, et al. ESMO 2023



Neoadjuvant or perioperative chemo/IO: available R data

CheckMate
816

PCR 5% ->25%CheckMate
77T

PCR 2% ->25%

Forde PM, et al. ELCC 2023; Abstract 840. Forde PM, et al. N Engl J Med 2022;386:1973-1985; Cascone T, et al. ESMO 2023



CheckMate 77T: perioperative NIVO in resectable NSCLC

CheckMate 77T: EFS subgroup analysis
Median EFS,a mo

Unstratified HR (95% CI) Unstratified HR
NIVO + chemo/NIVO

(n = 229)
Chemo/PBO

(n = 232)
Overall (N = 461) NR 18.4 0.59
< 65 years (n = 202)
≥ 65 years (n = 259)

NR
NR

16.7 
20.1

0.55
0.61

Male (n = 327)
Female (n = 134)

NR
30.2

16.7
18.8

0.53
0.71

North America (n = 44)
Europe (n = 250)
Asia (n = 115)

30.2
NR 
NR

9.4
23.7
13.9

0.59
0.61
0.47

ECOG PS 0 (n = 288)
ECOG PS 1 (n = 173)

NR 
29.0

20.1
17.3

0.57
0.61

Stage II (n = 162)
Stage III (n = 297)

NR 
30.2

NR
13.4

0.81
0.51

Squamous (n = 234)
Non-squamous (n = 227)

NR
28.9

17.0
18.4

0.46
0.72

Current/former smoker (n = 417)
Never smoker (n = 44)

NR
19.7

17.0
25.0

0.54
1.32

PD-L1 < 1% (n = 186)b

PD-L1 ≥ 1% (n = 256)b
29.0
NR

19.8
15.8

0.73
0.52

PD-L1 1–49% (n = 159)b

PD-L1 ≥ 50% (n = 97)b
30.2
NR

28.1
8.0

0.76
0.26

Cisplatin (n = 97)
Carboplatin (n = 347)

27.0
NR

15.8
17.3

0.61
0.53

0.125 0.5 41 20.25
Favors 

chemo/PBO
Favors NIVO + 
chemo/NIVO

Median follow-up (range): 25.4 months (15.7–44.2).
aPer BICR. bTumor PD-L1 expression was not evaluable/indeterminate in 19 patients.

Cascone, T et al ESMO 2023



Neoadjuvant or perioperative chemo/IO: available R data

KEYNOTE-671
Primary endpoints:
• pCR
• EFS by BIRC

AEGEAN
Primary endpoints:
• pCR Central
• EFS by BICR

Heymach JV, et al, AACR Annual Meeting 2023; Wakelee H, et al, ASCO Annual Meeting, 2023; Spicer J, et al. ESMO 2023



Neoadjuvant or perioperative chemo/IO : available R data

KEYNOTE-671

AEGEAN
pCR 4% ->17%

pCR 4% ->18%

Heymach JV, et al. N Engl J Med. 2023;389(18):1672-1684. Heymach JV, et al. AACR Annual Meeting 2023; Wakelee H, et al. N 
Engl J Med. 2023;389(6):491-503. Wakelee H, et al. ASCO Annual Meeting, 2023; Spicer J, et al. ESMO 2023



Survival data KEYNOTE-671

Wakelee H, et al. N Engl J Med. 2023;389(6):491-503; Wakelee H, et al. ASCO Annual Meeting, 2023; Spicer J, et al. ESMO 2023



General Conclusions:  
Adjuvant, Neo- and Peri-adjuvant Therapy in Early Stage NSCLC

‣ Adjuvant atezolizumab confers a clear PFS advantage in stage II/IIIA PDL1 (+) NSCLC post 
resection and adjuvant chemotherapy
• PDL1 > 50% may realize an OS advantage

‣ Adjuvant Pembrolizumab yields similar PFS benefits, independent of PDL1 status and stage 
(IB-IIIA); approved as of 2023
‣ Neoadjvuant and periadjuvant therapy with chemo-IO confer a clear and striking pCR, MPR, 

and EFS advantage
‣ Peri-adj Pembro with Cisplatin-based chemo has also yielded an OS benefit; other, similar 

studies of chemo-IO induction +/- IO post resection are exhibiting the same trends
‣We will need de-escalation studies in pts with pCR and intensification trials in those with < pCR



PACIFIC TRIAL

PACIFIC TRIAL post CRT for Unresectable LA-NSCLC

1Antonia et al. NEJM. 2018



Overall Survival by Subgroup (ITT)

*Not calculated if the subgroup has less than 20 events
†Assessed as part of exploratory post-hoc analyses

Durvalumab Placebo Unstratified HR*
No. of events / No. of patients (%) (95% CI)

All patients 183/476 (38.4) 116/237 (48.9) 0.68 (0.54–0.86)

Sex Male 141/334 (42.2) 80/166 (48.2) 0.78 (0.59–1.03)
Female 42/142 (29.6) 36/71 (50.7) 0.46 (0.30–0.73)

Age at randomization <65 years 89/261 (34.1) 58/130 (44.6) 0.62 (0.44–0.86)
≥65 years 94/215 (43.7) 58/107 (54.2) 0.76 (0.55–1.06)

Smoking status Smoker 169/433 (39.0) 103/216 (47.7) 0.72 (0.56–0.92)
Non-smoker 14/43 (32.6) 13/21 (61.9) 0.35 (0.16–0.76)

Disease stage Stage IIIA 101/252 (40.1) 70/125 (56.0) 0.63 (0.46–0.85)
Stage IIIB 79/212 (37.3) 44/107 (41.1) 0.77 (0.53–1.11)

Tumor histologic type Squamous 103/224 (46.0) 56/102 (54.9) 0.72 (0.52–0.99)
Non-squamous 80/252 (31.7) 60/135 (44.4) 0.61 (0.44–0.86)

Best response to prior treatment
CR 2/9 (22.2) 3/7 (42.9) –
PR 83/237 (35.0) 50/112 (44.6) 0.69 (0.49–0.99)
SD 93/223 (41.7) 61/115 (53.0) 0.66 (0.48–0.91)

PD-L1 status

≥25% 37/115 (32.2) 23/44 (52.3) 0.46 (0.27–0.78)
<25% 74/187 (39.6) 41/105 (39.0) 0.92 (0.63–1.34)
Unknown 72/174 (41.4) 52/88 (59.1) 0.62 (0.43–0.89)
≥1%† 70/212 (33.0) 45/91 (49.5) 0.53 (0.36–0.77)

1–24%† 33/97 (34.0) 22/47 (46.8) 0.60 (0.35–1.03)
<1%† 41/90 (45.6) 19/58 (32.8) 1.36 (0.79–2.34)

EGFR status
Positive 10/29 (34.5) 6/14 (42.9) –
Negative 117/317 (36.9) 80/165 (48.5) 0.64 (0.48–0.86)
Unknown 56/130 (43.1) 30/58 (51.7) 0.77 (0.49–1.20)

Durvalumab better Placebo better

0.20 0.40 0.60 0.80 1.00 1.200.00 1.40 1.60 1.80 2.00 2.20 2.40

1Antonia et al. NEJM. 2018



Overall Survival by Subgroup (ITT)

*Not calculated if the subgroup has less than 20 events
†Assessed as part of exploratory post-hoc analyses

Durvalumab Placebo Unstratified HR*
No. of events / No. of patients (%) (95% CI)
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Non-smoker 14/43 (32.6) 13/21 (61.9) 0.35 (0.16–0.76)
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Stage IIIB 79/212 (37.3) 44/107 (41.1) 0.77 (0.53–1.11)

Tumor histologic type Squamous 103/224 (46.0) 56/102 (54.9) 0.72 (0.52–0.99)
Non-squamous 80/252 (31.7) 60/135 (44.4) 0.61 (0.44–0.86)

Best response to prior treatment
CR 2/9 (22.2) 3/7 (42.9) –
PR 83/237 (35.0) 50/112 (44.6) 0.69 (0.49–0.99)
SD 93/223 (41.7) 61/115 (53.0) 0.66 (0.48–0.91)

PD-L1 status

≥25% 37/115 (32.2) 23/44 (52.3) 0.46 (0.27–0.78)
<25% 74/187 (39.6) 41/105 (39.0) 0.92 (0.63–1.34)
Unknown 72/174 (41.4) 52/88 (59.1) 0.62 (0.43–0.89)
≥1%† 70/212 (33.0) 45/91 (49.5) 0.53 (0.36–0.77)

1–24%† 33/97 (34.0) 22/47 (46.8) 0.60 (0.35–1.03)
<1%† 41/90 (45.6) 19/58 (32.8) 1.36 (0.79–2.34)

EGFR status
Positive 10/29 (34.5) 6/14 (42.9) –
Negative 117/317 (36.9) 80/165 (48.5) 0.64 (0.48–0.86)
Unknown 56/130 (43.1) 30/58 (51.7) 0.77 (0.49–1.20)

Durvalumab better Placebo better

0.20 0.40 0.60 0.80 1.00 1.200.00 1.40 1.60 1.80 2.00 2.20 2.40

Antonia et al. NEJM. 2018; Spigel DR, J Clin Oncol. 2022;40(12):1301-1311. 

• Post-hoc Analysis

• Fewer than 60% had adequate tissue for PDL1 

assessment

• Small numbers were PDL1 0%:  146/713 accrued

• At 3 year f/u, HR has dropped from 1.36 to 1.14

• Hypothesis-generating



COAST  - Ph II trial – 10  Endpoint - ORR

Oleclumab – inhibits CD73 (adenosine pathway); Monalizumab – blocks NKG2A 
Herbst et al. J Clin Oncol 2022

ORR

18%

36%

30%



COAST  - Ph II trial – 10  Endpoint - ORR

Oleclumab – inhibits CD73 (adenosine pathway); Monalizumab – blocks NKG2A 
Herbst et al. J Clin Oncol 2022

ORR

18%

36%

30%

Phase III PACIFIC-9 
activated February 

2022

NCT05221840 



Consolidation PD-1 or CTLA-4/PD-1

Durm et al WCLC 2022

N Regimen ORR (%) PFS, med (mos) Pneumontis G3+ (%) trAEs Gr > 3 (%)

54 Chemo-RT → Nivo NR 25.8 9.3 38.5
51 Chemo-RT → Nivo/Ipi NR 25.4 15.7 52.9

Conclusion: Ipi yields no further Tx benefit, just heightened toxicity



Baldini and Vuagnat, Innov Therap Onc 2019

Ex-US enrollment

PACIFIC-2: testing both concurrent and consolidation



PACIFIC-2 Press Release Jan 2024

“The PACIFIC-2 Phase III trial for durvalumab concurrently administered 
with chemoradiotherapy (CRT) did not achieve statistical significance 
for the primary endpoint of progression-free survival (PFS) versus 
CRT alone for the treatment of patients with unresectable, Stage III non-
small cell lung cancer (NSCLC).”

“Initial analysis of the safety and tolerability for durvalumab and CRT in this 
patient population showed that the profiles were broadly consistent with 
the known profiles of these treatments, although there was an increased 
rate of infection observed during the concurrent treatment period in the 
experimental arm.” of the safety and tolerability for Imfinzi and CRT in this patient population showed that the profiles were broadly 
consistent with the known profiles of these treatments, although there was an increased rate of inf

https://www.astrazeneca.com/media-centre/press-releases/2023/update-on-pacific-2-phase-iii-trial-for-imfinzi.html



EA5181: (“PACIFIC-2 vs. PACIFIC-1”)

Unresectable 
Stage IIIA-C 

NSCLC
PS 0-1
N=660

Randomization

Stratified by:
1) Planned chemotherapy
2) Age
3) Sex
4) Stage (IIIA vs IIIB vs IIIC)

R 
1:1

Platinum Doublet*
Durvalumab 750mg

q2 Weeks x 3
Concurrent RT to 60Gy

Consolidation 
Durvalumab 1500mg 

q4 weeks for 1 year from end of 
CRT**

Platinum Doublet*
Concurrent RT to 60Gy

*Investigator’s choice
Cisplatin 50 mg/m2 D1, 8, 29, 36; etoposide 50 mg/m2 D1-5, 29-33
Cisplatin 75 mg/m2 D1, 22; pemetrexed 500 mg/m2 D1, 22 (nonsquamous only)
Carboplatin AUC 2 D1, 8, 15, 22, 29, 36; paclitaxel 45 mg/m2 D1, 8, 15, 22, 29, 36
**Starting within 14 days of CRT unless toxicity has not resolved to < grade 2, 
but not later than 45 days post-CRT

Step 1

Step 2



• Consolidation IO after standard CRT improves PFS and survival 
compared to CRT alone; benefits are most pronounced in PD-L1 (+) 
tumors

• Early trials of concurrent IO and CRT show the feasibility and safety of 
the approach, but at least one phase III trial testing both concurrent 
and consolidative IO with CRT has failed to yield an OS benefit vs 
CRT alone

• Ipilimumab in combination with Nivo in this setting appears no better 
than Nivo alone

• Other new IOs are being tested in LA-NSCLC

LA-NSCLC: Conclusions



Agenda

Module 1: Role of Immune Checkpoint Inhibitors in 
Nonmetastatic Non-Small Cell Lung Cancer (NSCLC) —
Dr Langer

Module 2: Immune Checkpoint Inhibitors and Other Emerging 
Therapeutic Approaches for Metastatic NSCLC without a 
Targetable Tumor Mutation — Dr Garon



Edward B. Garon, MD, MS
Professor

David Geffen School of Medicine at UCLA
Los Angeles, CA

Current Management of Metastatic 
NSCLC without a Targetable Tumor 

Mutation 
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Case 1

• 64 year old former smoker presented with chest pain, dyspnea, 
palpitations and hypoxia



Case 1 Continued

• Admitted to ICU and chest tube placed
• PD-L1 per 22C3 is 90%
• No actionable genomic alterations
• Brain MRI showed no evidence of brain metastases
• Extensive metastases involving bone, liver, adrenal glands
• Patient was stabilized so that he could be discharged, and then 

initiated carboplatin, pemetrexed and pembrolizumab



Case 1 Update
• Scans greatly improved after four cycles of therapy

• Stopped all therapy during depths of the pandemic
• Subsequently resumed pembrolizumab but not pemetrexed



Long Term Update of Monotherapy Experience

a. Ozguroglu M, et al. Presented at: European Society 
for Medical Oncology annual congress; September 9-
13; 2022; Paris, France Abstract LBA54; 

b. Jassem J, et al. J Thorac Oncol. 2021;16:1872-1882; 

c. Reck M, et al. J Clin Oncol. 2021;39:2339-2349.

EMPOWER-1: 3 Years[a] IMpower110: Updated Analysis[b]

KEYNOTE 024: 5 Years[c]





Nonsynonymous mutation burden is associated 
with PFS benefit of anti–PD-1 therapy 

Rizvi NA. Science 2015;348:124-128



CheckMate 227 Part 1 Study Designa

N = 1189

PD-L1
expression

< 1%
N = 550

NIVO + (low-dose) IPIb
n = 396

Chemoc

n = 397

NIVOd

n = 396

NIVO + (low-dose) IPIb
n = 187

Chemoc

n = 186

NIVOe + chemoc

n = 177

R
1:1:1Key Eligibility Criteria

• Stage IV or recurrent NSCLC
• No prior systemic therapy
• No sensitizing EGFR mutations 

or known ALK alterations
• No untreated CNS metastases 
• ECOG PS 0–1

Stratified by SQ vs NSQ R
1:1:1

PD-L1
expression

≥ 1% 

Part 1b

Part 1a

Treatment until disease 
progression, unacceptable 
toxicity, or for 2 years for 

immunotherapy

Secondary endpoints (PD-L1 hierarchy):
•PFS: NIVO + chemo vs chemo in PD-L1 < 1%
•OS:   NIVO + chemo vs chemo in PD-L1 < 1%
•OS:   NIVO vs chemo in PD-L1 ≥ 50%

Independent co-primary endpoints: NIVO + IPI vs chemo
• PFS in high TMB (≥10 mut/Mb) populationf

• OS in PD-L1 ≥ 1% populationg

Peters S. ESMO 2019



Brahmer et al. ASCO 2022; Abstract LBA9025.



Rodríguez-Abreu et al. ESMO Lung 2022; Abstract 6MO.

Pembrolizumab ± Ipilimumab (3-year outcomes)



Brahmer et al. ASCO 2022; Abstract LBA9025.



Garassino et al. J Clin Oncol 2023;41(11):1992-1998. 

Pembrolizumab + Chemo (5-year outcomes)



Makharadze et al. J Thorac Oncol 2023;18(6):755-768. 

EMPOWER-Lung 3 Median OS (95% CI)

Cemiplimab + chemo 21.1 months (15.9–23.5)

Placebo + chemo 12.9 months (10.6–15.7)



Socinski et al. J Thorac Oncol 2021;16(11):1909-1924.

IMpower150 (atezolizumab/bevacizumab/carboplatin/paclitaxel)



CheckMate 9LA study designa

Reck M. ASCO 2021.



CheckMate 9LA: 4-Year Update

Carbone et al. ASCO 2023;Abstract LBA9023.

OS in subgroups by PD-L1 expression



POSEIDON Study Design

Durvalumab 1500 mg + 
CT* q3w (4 cycles)

Durvalumab 1500 mg + 
tremelimumab 75 mg + 

CT* q3w (4 cycles)

Durvalumab 1500 mg q4w 
+ pemetrexed†

until PD

Durvalumab 1500 mg q4w 
+ tremelimumab 75 mg 

(week 16 only)‡ 
+ pemetrexed†

until PD

Platinum-based CT*
q3w (up to 6 cycles)

Pemetrexed† 
until PD

• Stage IV 
NSCLC

• No EGFR or 
ALK alterations

• ECOG PS 0 or 1
• Treatment-naïve 

for metastatic 
disease 

N=1013 
(randomized)

Stratified by: 
• PD-L1 

expression                            
(TC ≥50% vs 
<50%)

• Disease stage                
(IVA vs IVB)

• Histology

Primary endpoints
• PFS by BICR (D+CT vs CT)
• OS (D+CT vs CT)

Key secondary endpoints
• PFS by BICR (D+T+CT vs CT)
• OS (D+T+CT vs CT)
• OS in patients with bTMB 

≥20 mut/Mb (D+T+CT vs CT)

Additional secondary endpoints
• ORR, DoR, and BOR by BICR
• PFS at 12 months
• HRQoL
• Safety and tolerability

Phase 3, global, randomized, open-label, multicenter study 

BICR, blinded independent central review; BOR, best objective response; bTMB, blood tumor mutational burden; D, durvalumab; 
DoR, duration of response; ECOG, Eastern Cooperative Oncology Group; HRQoL, health-related quality of life; Mb, megabase; 

mut, mutations; ORR, objective response rate; OS, overall survival; PD, progressive disease; PFS, progression-free survival; 
PS, performance status; q3w, every 3 weeks; q4w, every 4 weeks; T, tremelimumab; TC, tumor cell 

*CT options: gemcitabine + carboplatin/cisplatin (squamous), pemetrexed + carboplatin/cisplatin (non-squamous), or nab-paclitaxel + carboplatin (either histology); 
†Patients with non-squamous histology who initially received pemetrexed during first-line treatment only (if eligible); ‡Patients received an additional dose of tremelimumab post CT (5th dose) 

R
1:1:1

Johnson ML et al. WCLC 2021.



Durvalumab + Tremelimumab + CT vs CT: 5-year OS

Peters et al. ESMO IO 2023;Abstract LBA3.



Kaplan-Meier estimates of 
overall survival in the 

intention-to-treat population
HR=hazard ratio.

Kaplan-Meier estimates of 
progression-free survival in the 

intention-to-treat population
HR=hazard ratio.

Ramucirumab: Survival Figures

Garon EB et al. Lancet, 2014



Content of this presentation is copyright and responsibility of the author. Permission is required for re-use.

Background

• Standard-of-care, second-line chemotherapy for metastatic NSCLC 
is associated with a modest benefit and substantial toxicity

• Dato-DXd is a TROP2-directed ADC that selectively delivers a 
potent topoisomerase I inhibitor payload directly into tumor cells1

• Promising antitumor activity was seen with Dato-DXd in patients 
with adv/met NSCLC in the phase 1 TROPION-PanTumor01 trial 
(26% ORR)1

ADC, antibody-drug conjugate; adv/met, advanced/metastatic; Dato-DXd, datopotamab deruxtecan; IgG1, immunoglobulin G1; mAb, monoclonal antibody; NSCLC, non-small cell lung cancer; ORR, objective response rate; 
TROP2, trophoblast cell-surface antigen 2.
1. Shimizu T, et al. J Clin Oncol. 2023;41:4678-4687. 2. Okajima D, et al. Mol Cancer Ther. 2021;20:2329-2340. 3. Nakada T, et al. Chem Pharm Bull (Tokyo). 2019;67:173-185. 4. Ogitani Y, et al. Clin Cancer Res. 
2016;22:5097-5108. 5. Ogitani Y, et al. Cancer Sci. 2016;107:1039-1046. 

Cleavable
tetrapeptide-based linker

Topo-I inhibitor payload 
(DXd)

Deruxtecan

Image is for illustrative purposes only; actual drug positions may vary.

Dato-DXd: Humanized anti-TROP2 
IgG1 mAb2-5

Aaron Lisberg Ahn M et al. ESMO 2023;Abstract LBA12.



Ahn M et al. ESMO 2023;Abstract LBA12.
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Progression-Free Survival: ITT

Aaron Lisberg

CR, complete response; DOR, duration of response; HR, hazard ratio; ITT, intention to treat; ORR, objective response rate; PFS, progression-free survival; PR, partial response. 
aMedian PFS follow-up was 10.9 (95% CI, 9.8-12.5) and 9.6 (95% CI, 8.2-11.9) months for Dato-DXd and docetaxel, respectively. bIncluded 4 CRs and 75 PRs for Dato-DXd and 39 PRs for docetaxel.

0
0

No. at risk:
Dato-DXd
Docetaxel

40

80

100

20

60

42

PF
S 

pr
ob

ab
ilit

y, 
%

Time since randomization, months
6 8 1210 14 16 18

299 156216 96 74 2446 10 2 0
305 120186 63 42 1419 7 0 0

+ Censored

40.8

30.1

28.2

17.8

Dato-DXd Docetaxel
ORR (95% CI), %b 26.4 (21.5-31.8) 12.8 (9.3-17.1)
DOR (95% CI), mo 7.1 (5.6-10.9) 5.6 (5.4-8.1)

Median (95% CI), 
monthsa

Dato-DXd Docetaxel

4.4 (4.2-5.6) 3.7 (2.9-4.2)
HR 0.75 (0.62-0.91)

P-value 0.004
Prespecified 

boundary (2-sided) 0.008

Ahn M et al. ESMO 2023;Abstract LBA12.
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PFS by Histology

Aaron Lisberg

Non-squamous
(with and without AGAs)

Squamous
(with and without AGAs)

PFS HR for non-squamous without AGAs: 0.71 (0.56, 0.91)
AGA, actionable genomic alteration; DOR, duration of response; HR, hazard ratio; ORR, objective response ratel PFS, progression-free survival.
Squamous subset included 3 patients with AGAs
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Conclusions

• Monotherapy options include
• Pembrolizumab PD-L1 > 1%
• Cemiplimab PD-L1 > 50%
• Atezolizumab PD-L1 > 50%, but weakening OS data over time

• Nivolumab ipilimumab approved in PD-L1 positive patients
• Chemotherapy plus PD-1 inhibitor options

• Chemo plus pembrolizumab or cemiplimab

• Chemotherapy plus PD-(L)1 inhibitor plus CTLA-4 options
• 2 chemo cycles plus nivolumab ipilimumab, durvalumab plus tremelimumab

• Docetaxel based therapy is standard of care at progression for now
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Thank you for joining us!
Your feedback is very important to us. 

Please complete the survey currently up on the iPads for attendees 
in the room and on Zoom for those attending virtually. 

The survey will remain open up to 5 minutes after the meeting ends. 

To Claim CME, ACPE or NCPD Credit
In-person attendees: Please refer to the program syllabus 

for the CME credit link or QR code. 
Online/Zoom attendees: The CME credit link 

is posted in the chat room.


