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Study Summary

Context:

• Previous high-profile reports of STK11 / KEAP1 as ICB-specific negative biomarkers

• Most of those studies don’t include non-ICB arms

Challenge:

• With a ~20% mutation prevalence and modest effect size (HR), assessing the treatment-specific effect requires a large cohort

• Challenging to do using clinical trial data

• Flatiron/FMI CGDB data allow us to compare associations in ICB and non-ICB

Key Questions:

• Are STK11 and/or KEAP1 mutations associated with poor outcomes across all 1L treatment paradigms?

• Is there a synergistic effect of STK11 + KEAP1 mutations on outcomes?
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Recent reports focus on STK11 and checkpoint inhibitors
Fail to demonstrate whether association is specific to ICB

Paper/abstract Sample size Treatments Results Notes
Biton et al. 2018, Clinical 
Cancer Research

• 32 adv-stage LUAD 
• 31 from Ritzi et al.

• nivolumab TP53mut/EGFR-STK11-WT have better 
outcomes than TP53-EGFR-STK11-WT or 
EGFRorSTK11-mut groups

• No comparator arm
• Small n

Skoulidis et al. 2018, Cancer 
Discovery
(BMS)

• 174 LUAD SU2C 
(KRAS-mut)

• 44 CM057 
(KRAS-mut)

• PD-1 inh. mono 
(165/174, 95%) 
or PD-1 & CTLA-4 
blockade (9/174, 
5%) 

• Nivolumab (24) 
or docetaxel (20)

KRAS/STK11-mut have worse outcomes than 
KRAS-mut/STK11-WT tumors.
“Given the relatively small numbers within 
subgroups, it cannot be determined whether 
STK11/LKB1 mutation is prognostic or 
predictive of treatment outcomes in the 
CM-057 dataset” 

• No comparator arm for 
SU2C cohort 

• Small sample size for 
docetaxel treated (20)

Jure-Kunkel et al., ASCO 
abstract 2018
(AstraZeneca)

• 119 CP1108
• 63 ATLANTIC
• 120 D4190C00006

• Durvalumab
• Durvalumab
• Durv & Trem

“reduced ORR and shorter survival were 
observed in Non-SQ NSCLC pts harboring 
STK11 non-synonymous mutant tumors 
compared to pts harboring STK11 wild type 
(wt) tumors “

No non-IO comparison

Ross et al., ESMO 2017
(Flatiron/Foundation 
Medicine)

• 37 in FMI cohort
• ?? In FH-FMI

• Checkpoint 
inhibitors

• nivolumab

“preliminary analyses suggest correlation with 
negative ICPI treatment outcome”

No non-IO comparison

Murugesan et al., ESMO 2018
(Flatiron/Foundation 
Medicine)

• 1310 NSCLC • Checkpoint 
inhibitors

“Patients with STK11 loss had reduced mPFS 
(wt 3.1 mo vs mut 2.5 mo, P = 0.01)”

No non-IO comparison
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ASCO 2020 – the debate continues!!
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Cohort & Approach
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Flatiron/FMI NSCLC Cohort Description

NSCLC Patients with 
FMI*

Treatment start <90 
days after diag

Non-Squamous 
Histology

1L 
Treatments

n = 5,805

n = 2,479

Anti-VEGF
(n = 471)

EGFR TKIs
(n = 311)

PD-1/PD-L1
(n = 574)

Platinum Chemo
(n = 832)

Single Chemo
(n = 88)

n = 2,276

* Tumor FMI genetic testing

n = 3,293
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Cohort Description
• STK11-KEAP1 mutated patients are:

• Enriched in Male patients

• Younger

• More likely to be smokers

• High TMB

• Not treated with EGFR TKIs

— EGFR and STK11-KEAP1 mutations are mutually exclusive

— If we exclude EGFR-mutated patients, this enrichment 
disappears

• Have lower PD-L1 staining
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Analysis Flow

Patient 
Selection

• Complete data
• Non-squamous histology

Gene 
Selection

• STK11
• KEAP1

Test 
Association

• Test OS and PFS 
independently

• Correct for multiple testing

Test 
Interaction

• Predictive 
associations

• IO Specific
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Effect of STK11-KEAP1 
mutations on PFS (rwPFS)
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STK11-KEAP1 Mutations are Deleterious Across all 
Treatments (PFS)
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STK11-KEAP1 Mutations Effects are Additive (PFS)
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Effect of STK11-KEAP1 
mutations on OS
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STK11-KEAP1 Mutations are Deleterious Across all 
Treatments (OS)
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STK11-KEAP1 Mutations Effects are Additive (OS)
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Conclusions

• STK11 and KEAP1 mutations are negatively associated with outcomes 
across all treatment paradigms

• Those results provide evidence against previous reports suggesting that 
STK11-KEAP1 mutations are predictive biomarkers for anti-PD-1/PD-L1 
therapy

• Our results suggest STK11/KEAP1 mutation status should not be used as 
patient selection markers for ICB


