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 Standard Checkpoints Inhibitors

 The role of VEGF inhibition

 TKIs and ICI combinations

 Current guidelines 

 What the biology of AGA is telling us?
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STANDARD CHECKPOINTS INHIBITORS
Alone or in combination (after TKI(s) exhaustion)
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PD(L)1 MONOTHERAPY
Registry (Immunotarget)

Mazieres J, et al. Ann Oncol 2019
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PD(L)1 MONOTHERAPY
Subgroup analysis from randomized trials

Otano I, et al. NRCO 2023
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PD(L)1 MONOTHERAPY
EGFRm subgroup analysis from randomized trials

Lee, et al. JAMA Oncol 2018
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PD(L)1 & CHEMOTHERAPY
EGFRm dedicated randomized trial: KN789 study

Yang JC, et al. J Clin Oncol 2023;41(suppl 16):Abstr LBA9000

Co-primary endpoints
• PFS (BICR, RECIST v1.1), OS

Secondary endpoints
• ORR, DoR, PROs, safety

R
1:1

Stratification
• PD-L1 TPSb (<50% vs. ≥50%)
• Treatment (with vs. without osimertinib)
• Region (East Asia vs. not East Asia)

Key patient inclusion criteria
• Metastatic nonsquamous 

NSCLC
• EGFR mutation (Ex19del or 

L858R)
• TKI resistant
• ECOG PS 0–1
(n=492)

Placebo + 
pemetrexed 500 mg/m2 + 
platinum chemotherapya

q3w (4 cycles)
(n=247)

Pembrolizumab 200 mg + 
pemetrexed 500 mg/m2 + 
platinum chemotherapya 

q3w (4 cycles) 
(n=245)

Placebo 
q3w (31 cycles) + 

pemetrexed 500 mg/m2

Pembrolizumab 
200 mg q3w 
(31 cycles) + 

pemetrexed 500 mg/m2

Pembrolizumab 
200 mg q3w 
(35 cycles)PD
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PD(L)1 & CHEMOTHERAPY
EGFRm dedicated randomized trial: KN789 study

Yang JC, et al. J Clin Oncol 2023;41(suppl 16):Abstr LBA9000
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mOS, mo (95%CI) 15.9 (13.7, 18.8) 14.7 (12.7, 17.1)

HR (95%CI); p-value 0.84 (0.69, 1.02); 0.0362
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PD(L)1 & CHEMOTHERAPY
EGFRm dedicated randomized trial: CM722 study

Mok T, et al. Ann Oncol 2022 (presented ESMO Asia) and J Clin Oncol 2024
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PD(L)1 & CHEMOTHERAPY
EGFRm dedicated randomized trial: CM722 study

Mok T, et al. Ann Oncol 2022 (presented ESMO Asia) and J Clin Oncol 2024

PDL1 status HR

<1% 0.91

>1% 0.76

1-49% 0.88

>50% 0.65
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PD(L)1 & CTLA4 & CHEMOTHERAPY
EGFRm dedicated randomized trial: Illuminate

Lee C, et al. J Thorac Oncol 2023;18(suppl 9):Abstr OA09.04
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PD(L)1 & CTLA4 AFTER CHEMOTHERAPY
EGFRm dedicated randomized trial: Checkmate 722

Lay G, et al. JTO Clin Res Rep 2022
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THE ROLE OF VEGF INHIBITION
Combined with PD(L)1 inhibitors +/- chemotherapy
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PD(L)1 & CHEMOTHERAPY+VEGFi
EGFRm subgroup analysis of IMP150 randomized trial

Socinski, et al. ASCO 2018 (Abs 9002); 
Kowanetz, et al. AACR 2018 (Abs CT076)

Double PD-L1 and VEGF inhibition on the top of 
chemotherapy PD-L1 or VEGF inhibition on the top of chemotherapy
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PD(L)1 & CHEMOTHERAPY+VEGFi
EGFRm dedicated randomized trial: ABC study

Frueh M, et al. ESMO Open 2024 (presented at ELCC 2024)
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PD(L)1 & CHEMOTHERAPY+VEGFi
EGFRm/ALK dedicated randomized trial: ATTLAS, KCSG-LU19-04 study

Ahn M-J, et al. Ann Oncol 2023;34(suppl):Abstr LBA67

Primary endpoint
• PFS (investigator assessed)

Secondary endpoints
• OS, ORR, DoR, safety 

R
2:1

Stratification
• CNS metastases (yes vs. no)
• Mutation status (EGFR vs. ALK)

Key patient inclusion criteria
• Stage IV nonsquamous NSCLC
• EGFR/ALK activating alteration
• Progressed on prior TKI
• ECOG PS 0–1
(n=225)

Pemetrexed 500 mg/m2 + 
carboplatin AUC5 or 
cisplatin 70 mg/m2 

q3w (4–6 cycles)
(n=74)

Atezolizumab 1200 mg + 
bevacizumab 15 mg/kg + 
paclitaxel 175 mg/m2 + 
carboplatin AUC5 or 5.5

q3w (4–6 cycles)
(n=154)

Maintenance 
atezolizumab + 
bevacizumab

Maintenance 
pemetrexed

PD

PD

ABCP arm

PC arm



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

PD(L)1 & CHEMOTHERAPY+VEGFi
EGFRm/ALK dedicated randomized trial: ATTLAS, KCSG-LU19-04 study

Ahn M-J, et al. Ann Oncol 2023;34(suppl):Abstr LBA67

ABCP arm
(n=154)

PC arm
(n=74)

Events, n (%) 83 (55.5) 42 (56.8)
mOS, mo (95%CI) 20.63 (18.14, 25.59) 20.27 (14.29, 26.12)
HR (95%CI); p-value 1.01 (0.69, 1.46); 0.975
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(0) (7) (9) (22) (35) (58) (64)
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ABCP arm
(n=154)

PC arm
(n=74)

Events, n (%) 114 (75.5) 63 (85.1)
mPFS, mo (95%CI) 8.48 (8.18, 10.28) 5.62 (4.27, 7.22)
HR (95%CI); p-value 0.62 (0.45, 0.86); 0.004



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

PD(L)1 & CHEMOTHERAPY+VEGFi AFTER EGFR-TKI
EGFRm dedicated randomized trial: Orient-31 study

Lu S, et al. ESMO 2022 (published by Wu et al. Lancet Oncol 2023)

Key patient inclusion criteria
• Unresectable 

advanced/metastatic NSCLC
• EGFR mutant
• Progressed after EGFR-TKI
• Chemotherapy-naïve 
• Stable CNS metastases
(n=480)

Arm C
Placebo + 

pemetrexed IV q3w + cisplatin*
(n=160)

Arm A
Sintilimab + IBI305 + 

pemetrexed IV q3w + cisplatin*
(n=160)

Primary endpoint
• PFS (RECIST v1.1) for Arm B vs. C 

in this second interim analysis

R
1:1:1

Stratification
• Gender (male vs. female), brain metastases (yes vs. no)

Arm B
Sintilimab + placebo + 

pemetrexed IV q3w + cisplatin*
(n=160)

Arm C
Placebo + 

pemetrexed IV q3w + cisplatin*
(n=30)

Arm A
Sintilimab + IBI305 + 

pemetrexed IV q3w + cisplatin*
(n=60)

Arm B
Sintilimab + placebo + 

pemetrexed IV q3w + cisplatin*
(n=60)

R
2:2:1 PD

Secondary endpoints
• ORR, safety
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PD(L)1 & CHEMOTHERAPY+VEGFi AFTER EGFR-TKI
EGFRm dedicated randomized trial: Orient-31 study

Lu S, et al. ESMO 2022 (published by Wu et al. Lancet Oncol 2023)
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PD(L)1 & CHEMOTHERAPY+VEGFi
EGFRm/ALK dedicated randomized trial: summary

Lee JB, et al. Lung Cancer: Targets and Therapy 2024
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TKIs & ICI COMBINATIONS
Anything but easy
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PD(L)1 & EGFR-TKI*
Early phases studies

McLean L, et al. TLCR 2021
* few patients treated in 1st line
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PD(L)1 & ALK-TKI*
Early phases studies

McLean L, et al. TLCR 2021
* few patients treated in 1st line
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OTHER CHECKPOINTS INHIBITORS
CTLA4 (Tremelimumab) / EGFRi (Gefitinib) 

Riudavets M, et al. Lung Cancer 2022

In patients with SD, out of 114 blood biomarkers, 
a significant increase of memory CD4+, 
conventional CD4+ICOS+, ICOS+ regulatory (Treg) 
and CD103+β7+CD8+T cells (αEβ7+CD8+T cells) 
was observed
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THE SPECIAL CASE OF KRASm
Special genomic, immune contexture and management
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KRASm AS A SPECIFIC AGA
Selected results

Otano I, et al. NRCO 2023
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KRASm AS A SPECIFIC AGA
Attention to some subgroups

Otano I, et al. NRCO 2023
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CURRENT GUIDELINES
ESMO, NCCN & ASCO
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ESMO GUIDELINES 
2023 (ex. EGFRm patients)

Hendriks L, et al. Ann Oncol 2023
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NCCN GUIDELINES 
v. 11/2024 (ex. EGFRm patients)

Available online
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ASCO GUIDELINES 
Nov. 12, 2024 (ex. EGFRm patients)

Bazhenova L, et al J Clin Oncol 2024
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WHAT THE BIOLOGY OF AGA IS 
TELLING US? 
Understand AGA genomic and TME specificities
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PDL1 EXPRESSION
At baseline, controversial results (related to different assays but not only)

Berghoff A et al., ESMO open 2019
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PDL1 EXPRESSION
A specific PDL1 expression mechanism with a possible adverse predictive value

Pandoll DM, Nat Rev Cancer 2012; 
Slomka J, et al. PLOSone 2024
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TUMOR MUTATIONAL BURDEN
As expected, TMB is low in AGA

Schrock, et al. WCLC 2016 (Abs MA14.01); 
Negrao M, et al. JITC 2021
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High levels of 
immunosuppressive
cytokines promoting MDSC and 
macrophages, from 
 Tumour cells (CCL18, 

CXCL1, CXCL3 and IL-1β)
 T-cells (CCL4, CXCL17
 and IL-1β)
 Macrophages (CCL2 and 

CXCL17)

High levels of CD73 (adenosine)

CHARACTERISTICS OF AGA IMMUNE CONTEXTURE
EGFRm as the example

Adapted from Otano I, et al. NRCO 2023

Low TMB
Unreliable PDL1 expression

Low level of immunostimulatory 
cytokines (CCL3, CXCL9 and 
CXCL10)

Globally, a TME enriched in 
immunosuppressive cells such 
as MDSCs, Treg and tumour-
associated macrophages
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CD8+ PDL1+ TILS
After EGFR-TKIs, an increase has been reported in some cases

Dong. Oncoimmunology 2017; 
Gainor, et al. Clin Cancer Res, 2016. 

EGFR TKIs trigger the secretion 
of CXCL10 (which recruits CD8+ 
T cells) and suppress the 
production of CCL22 (which 
recruits Treg cells)



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

WHAT’S NEXT? 
Overcome primary resistances to IO
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VARIOUS OPTIONS
Theoritically

Otano I, et al. NRCO 2023
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CAR T CELL / CELL THERAPY
EGFRm in vitro / mouse model

Li H, et al. Cell Death and Disease 2018 
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TILS / CELL THERAPY
EGFRm in vitro / in vivo

Lee H, et al. Clin Immunol 2024

TILs expansion from 103 primary NSCLCs
TIL expansion observed in all cases, including EGFRm. 
Increase in the median CD4+/CD8+ ratio and IFN-γ 
secretion in 13 out of 16 cases, including all three
cases with EGFR mutations.
The cytotoxicity assay revealed enhanced tumor cell
death in three of the seven cases, two of which
had EGFR mutations.
In vivo functional testing in xenograft model showed
a reduction in tumor volume.
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PD(L)1 & TKI: IMPACT OF THE SEQUENCE
Illustration with the DreamSeq trial (BRAFV600m Melanoma)

Atkins MB, et al. J Clin Oncol 2022 

Median PFS 11.8 months [95% CI, 5.9 to 
33.5] v 8.5 months [95% CI, 6.5 to 11.3] 
[P = .054, log-rank])

The 2-year OS rate was 71.8% (95% CI, 62.5 
to 79.1) vs 51.5% (95% CI, 41.7 to 60.4) (P = 
.010, log-rank)
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WOULD PERIOPERATIVE STRATEGY LOOK DIFFERENTLY?
Neoadjuvant sintilimab & chemotherapy in EGFRm NSCLC: NEOTIDE/CTONG2104

Zang C, et al. Cell Reports Med 2024
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WOULD PERIOPERATIVE STRATEGY LOOK DIFFERENTLY?
Neoadjuvant sintilimab & chemotherapy in EGFRm NSCLC: NEOTIDE/CTONG2104)

Zang C, et al. Cell Reports Med 2024
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TAKE HOME MESSAGES

• PD(L)1 Immune Checkpoints Inhibitors have low efficacy in advanced pts w AGA (except in KRASm & BRAFm)

• Alone 

• In addition to standard platinum-based chemotherapy

• In addition to VEGF inhibition

• AGA TME is enriched in immunosuppressive cytokines and cells (MDSCs, Treg and TAM) 

• Targeted strategy (amivantamab) +/_ standard chemotherapy remains the SoC after TKI exhaustion

• New strategies (BiTES, Cell therapy, etc) are therefore being explored 

• Extrapolation of these results in earlier setting should be made with caution



Contacts ESMO 

European Society for Medical Oncology 
Via Ginevra 4, CH-6900 Lugano
T. +41 (0)91 973 19 00
esmo@esmo.org

esmo.org

Thank You
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