
The role of co-mutations in immunotherapy 
response in NSCLC

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

Associate Professor 
Department of Thoracic/Head and Neck Medical Oncology

Masters in Thoracic Oncology Summit (MaTOSTM), Albuquerque, New Mexico

November 18, 2023



Oncogenic drivers and co-alterations collectively impact both 
tumor cell-intrinsic and non-tumor cell autonomous cancer hallmark traits
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Oncogenotype and tumor cell PD-L1 expression in lung adenocarcinoma 



Somatic mutations in STK11/LKB1 (KL) promote establishment of a 
T-cell depleted  and suppressive myeloid cell –enriched TIME in NSCLC
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KEAP1 inactivation is also associated with an altered NSCLC TIME
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Depletion of CD103+ DCs



Mechanisms of STK11 and KEAP1 loss-mediated immune escape

Metabolically adverse TME

Romero et al, Nat Med, 2017
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Stk11/Lkb1 loss promotes primary resistance to PD-1/PD-L1 blockade  
in immune-competent models of Kras-mutant LUAC

Skoulidis F et al, Cancer Discovery, 2018 Koyama S et al, Cancer Research, 2016



STK11 and KEAP1 alterations drive inferior clinical outcomes with PD-1 
                    axis inhibitor monotherapy in KRAS-mutant NSCLC
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Potential modifiers of the impact of STK11 and KEAP1 alterations 
                             on IO outcomes : KRAS status   

Ricciuti B et al., JTO, 2021
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STK11 KEAP1

STK11 and KEAP1 alterations and clinical outcomes with first-line PCP chemoIO
                               (platinum, pemetrexed, pembrolizumab)
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STK11 and KEAP1 alterations and clinical outcomes with 1st line chemoIO
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Reduced benefit from the addition of pembrolizumab to platinum doublet 
chemotherapy in patients with STK11 and KEAP1-mutant NSCLC in KEYNOTE-189



Clinical outcomes in KRAS co-mutational subgroups in IMpower150

West HJ et al, JITC, 2021



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
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Clinical outcomes with the CheckMate 9LA regimen in STK11-mutant 
NSCLC 
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POSEIDON Study of Durvalumab+-Tremelimumab+Chemo 
for the 1st line Treatment of Metastatic NSCLC



PFS and ORR with the POSEIDON regimen (D+T+chemo) in 
STK11-mutant NSCLC 
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OS with the POSEIDON regimen (D+T+chemo) in STK11-mutant NSCLC 
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OS and ORR with the POSEIDON regimen (D+T+chemo) in 
KEAP1-mutant NSCLC 



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) 



OS with the POSEIDON regimen (D+T+chemo) in KRAS-mutant and 
wild-type NSCLC  (4-year update)
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KL2 (KrasG12C;Stk11-/-) KL5 (KrasG12C;Stk11-/-)

Sensitivity of KrasMUT;Stk11-/- lung adenocarcinomas to dual 
anti-PD-1/anti-CTLA-4 ICB is recapitulated in syngeneic models

Skoulidis F et al.,  under review



Conclusions
• Co-mutations in key tumor suppressor genes – most prominently STK11 and KEAP1  shape the immune contexture of ns-NSCLC. 

• STK11 and KEAP1 alterations frequently co-occur (and are both enriched in KRAS-mutant NSCLC) and loss of both TSGs promotes 
lung oncogenesis. However, their inactivation imparts both overlapping as well as distinct effects on the TIME.

• Only STK11 alterations are associated with lack of/low PD-L1 expression on tumor cells.

• 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.

• 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.

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

• A number of novel therapeutic strategies to induce/re-invigorate effective anti-tumor immunity in STK11 and/or KEAP1-mutant 
NSCLC are currently in development. 
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