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PD-L1 <1% PD-L1 1% to 49% PD-L1 ≥50%
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▪ Pembrolizumab + carboplatin/cisplatin + 
pemetrexed 

▪ Atezolizumab + carboplatin + 
paclitaxel/nab-paclitaxel ± bevacizumab

▪ Nivolumab + ipilimumab + 
carboplatin/cisplatin + pemetrexed 

▪ Nivolumab + ipilimumab

▪ Cemiplimab + carboplatin/cisplatin + 
pemetrexed/paclitaxel

▪ Durvalumab + tremelimumab + 
platinum-based doublet CT 

▪ Platinum-based doublet CT (PS 2)

▪ Pembrolizumab + carboplatin/cisplatin 
+ pemetrexed 

▪ Atezolizumab + carboplatin + 
paclitaxel/nab-paclitaxel ± bevacizumab

▪ Nivolumab + ipilimumab + 
carboplatin/cisplatin + pemetrexed

▪ Nivolumab + ipilimumab

▪ Cemiplimab + carboplatin/cisplatin + 
pemetrexed/paclitaxel

▪ Durvalumab + tremelimumab + 
platinum-based doublet CT

▪ Pembrolizumab 

▪ Pembrolizumab + carboplatin/cisplatin + pemetrexed

▪ Atezolizumab

▪ Cemiplimab

▪ Atezolizumab + carboplatin + paclitaxel/nab-paclitaxel 
± bevacizumab

▪ Nivolumab + ipilimumab + carboplatin/cisplatin + 
pemetrexed 

▪ Cemiplimab + carboplatin/cisplatin + 
pemetrexed/paclitaxel

▪ Durvalumab + tremelimumab + platinum-based 
doublet CT
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▪ Pembrolizumab + carboplatin + paclitaxel/nab-paclitaxel

▪ Nivolumab + ipilimumab + carboplatin + paclitaxel

▪ Nivolumab + ipilimumab

▪ Cemiplimab + carboplatin/cisplatin + paclitaxel

▪ Durvalumab + tremelimumab + platinum-based doublet CT 

▪ Platinum-based doublet CT (PS 2)

▪ Pembrolizumab 

▪ Pembrolizumab + carboplatin + 
paclitaxel/nab-paclitaxel

▪ Atezolizumab

▪ Cemiplimab

▪ Nivolumab + ipilimumab + carboplatin + paclitaxel

▪ Cemiplimab + carboplatin/cisplatin + paclitaxel

▪ Durvalumab + tremelimumab + platinum-based 
doublet CT 

Regimens in bold are 
preferred
NCCN Guidelines NSCLC 
v1.2023

How do we select the optimal first line regimen for an individual patient?

NCCN guidelines® for the first-line treatment of metastatic NSCLC 

without actionable driver mutations 

Ferdinandos Skoulidis, M.D., Ph.D.
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Gandhi L et al., NEJM 2018

A. B.

ChemoIO with pembrolizumab and platinum based chemotherapy   

(KEYNOTE-189 regimen) improves OS in metastatic ns-NSCLC

Ferdinandos Skoulidis, M.D., Ph.D.
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ITT patient population PD-L1 TPS <1%

Garassino MC, J Clin Oncol, 2023

5-year OS with the KEYNOTE-189 regimen in metastatic ns-NSCLC

Ferdinandos Skoulidis, M.D., Ph.D.
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ITT patient population PD-L1 TPS <1%

Novello S, J Clin Oncol, 2023

5-year OS with the KEYNOTE-407 regimen in metastatic sq-NSCLC

Ferdinandos Skoulidis, M.D., Ph.D.
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PD-L1 ≥1% PD-L1 <1%

Brahmer JR et al., J Clin Oncol, 2023

5-year OS with nivolumab and ipilimumab in advanced NSCLC in the  

CheckMate 227 trial

Ferdinandos Skoulidis, M.D., Ph.D.
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Retrospective cohort EMPOWER Lung-01

Ricciuti B et al., JTO, 2024

Very high PD-L1 TPS identifies a cohort of patients with favorable 

outcomes with PD-(L)1 inhibitor monotherapy

Ferdinandos Skoulidis, M.D., Ph.D.
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Skoulidis F et al., under review 
Collaboration with Lee Albacker, FMI

B.

Oncogenotype and tumor cell PD-L1 expression in lung 

adenocarcinoma 

Ferdinandos Skoulidis, M.D., Ph.D.
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STK11 and KEAP1 alterations drive inferior clinical outcomes with PD-1 

axis inhibitor monotherapy in KRAS-mutant NSCLC

Ferdinandos Skoulidis, M.D., Ph.D.
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Skoulidis F et al, under review

STK11 KEAP1

STK11 and KEAP1 alterations and clinical outcomes with first-line PCP 

chemoIO.  (platinum, pemetrexed, pembrolizumab)

Ferdinandos Skoulidis, M.D., Ph.D.
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Alessi JV et al., JTO, 2023

STK11 and KEAP1 alterations and clinical outcomes with 1st line 

chemoIO

Ferdinandos Skoulidis, M.D., Ph.D.
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A. B.

Garassino MC et al, JTO, 2022

Reduced benefit from the addition of pembrolizumab to platinum 

doublet chemotherapy in patients with STK11 and KEAP1-mutant 

NSCLC in KEYNOTE-189

Ferdinandos Skoulidis, M.D., Ph.D.
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West HJ et al, JITC, 2021

Clinical outcomes in KRAS co-mutational subgroups in IMpower150

Ferdinandos Skoulidis, M.D., Ph.D.
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STK11 and KEAP1 alterations and clinical outcomes with ipi/nivo in   

Part 1 of  CheckMate 227

Ramalingam S et al., ESMO Immuno-Oncology Congress,2021

Ferdinandos Skoulidis, M.D., Ph.D.
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Paz-Ares L et al., ASCO, 2022

Clinical outcomes with the CheckMate 9LA regimen in STK11-mutant 

NSCLC 

Ferdinandos Skoulidis, M.D., Ph.D.
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A. B.

Peters S et al.,  WCLC, 2022

POSEIDON Study of Durvalumab+-Tremelimumab+Chemo for the 

1st line Treatment of Metastatic NSCLC

Ferdinandos Skoulidis, M.D., Ph.D.
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Peters S et al.,  WCLC, 2022

A. B.

PFS and ORR with the POSEIDON regimen (D+T+chemo) in 

STK11-mutant NSCLC 

Ferdinandos Skoulidis, M.D., Ph.D.
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Peters S et al.,  WCLC, 2022

OS with the POSEIDON regimen (D+T+chemo) in STK11-mutant NSCLC 

Ferdinandos Skoulidis, M.D., Ph.D.
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Peters S et al.,  WCLC, 2022

A. B.

OS and ORR with the POSEIDON regimen (D+T+chemo) in 

KEAP1-mutant NSCLC 

Ferdinandos Skoulidis, M.D., Ph.D.
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A. B.

Johnson ML et al.,  ESMO, 2022

PFS and ORR with the POSEIDON regimen (D+T+chemo) in 

KRAS-mutant NSCLC (4-year update) 

Ferdinandos Skoulidis, M.D., Ph.D.
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Johnson ML et al.,  ESMO, 2022

OS with the POSEIDON regimen (D+T+chemo) in KRAS-mutant and 

wild-type NSCLC  (4-year update)

Ferdinandos Skoulidis, M.D., Ph.D.
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KL2 (KrasG12C;Stk11-/-) KL5 (KrasG12C;Stk11-/-)

Skoulidis F et al.,  under review

Sensitivity of KrasMUT;Stk11-/- lung adenocarcinomas to dual 

anti-PD-1/anti-CTLA-4 ICB is recapitulated in syngeneic models

Ferdinandos Skoulidis, M.D., Ph.D.
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Non-squamous NSCLC, no driver alterations Squamous NSCLC 

My current practice for the 1st-line treatment of NSCLC pts with   

distinct onco-genotypes  

Ferdinandos Skoulidis, M.D., Ph.D.
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• A number of regimens incorporating single (αPD1/αPD-L1) or dual (αPD-(L)1/αCTLA-4) ICB with or without platinum based chemotherapy are FDA 
approved. This raises the question of how to select the optimal regimen for individual patients. 

• Clinical decision making for selection of 1st line systemic therapy for patients with advanced NSCLC is currently based on (a) Histology; (b) Tumor 
cell PD-L1 expression; (c) clinical characteristics (tumor burden, threatened organs, brain mets, liver mets, co-morbidities); (d) absence of targetable 
genomic drivers.

• Somatic mutations in KEAP1 and/or STK11 identify difficult to treat subgroups of patients with mNSCLC that exhibit poor clinical outcomes with PD-
(L)1 inhibitor – based chemo-immunotherapy (such as the KEYNOTE-189 regimen) or PD-(L)1 monotherapy, especially in patients harboring KRAS-
mutant NSCLC.

• Loss of KEAP1 and/or STK11 may impart selective sensitivity to dual immune checkpoint blockade with anti-PD-(L)1+ anti-CTLA-4.

• Chemo-IO regimens that incorporate anti-CTLA-4 in addition to anti-PD-(L)1 (such as 9LA and POSEIDON) may represent a preferred approach in 
STK11 and/or KEAP1-mutated NSCLC with good PS. Data from POSEIDON appear the most robust to date in this patient population.

• STK11, KEAP1 represent emerging biomarkers for selection of first-line regimens in advanced NSCLC.

• A randomized controlled clinical trial  (TRITON) (POSEIDON regimen vs KEYNOTE 189) in patients with previously untreated metastatic NSCLC 
with STK11, KEAP1 or KRAS alterations is under development to confirm findings from POSEIDON

• AI-supported integration of clinical, molecular (pathological/genomic), transcriptomic and radiomic features may further refine criteria for selection of 
optimal 1st line systemic therapy regimens in advanced NSCLC.

Conclusions

Ferdinandos Skoulidis, M.D., Ph.D.
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