A Real-World Evidence Study of Epigenomic Subtyping in Liquid Biopsy—Based Lung Cancer Cohorts

Authors: Jayati Saha?, Shaun Forbes?, Sheila Solomon?, Nicole Zhang?

Affiliations: *Guardant Health, Redwood City, CA

Introduction Results

Lung cancer is a heterogeneous disease comprising multiple histologic subtypes with Among 201,543 lung cancer patients, only 11,461 (5.7%) had subtype information available, and 8,559 Real-world outcomes varied across subtypes, reflecting clinical heterogeneity. LUAD was enriched for
distinct biological and clinical characteristics. Accurate subtype classitication is critical met criteria for the final baseline cohort. MLS classified patients as LUAD (69.4%), LUSC (12.4%), actionable driver mutations (e.g., EGFR, KRAS, MET), consistent with availability of targeted therapies.
for treatment selection and outcomes assessment. However, in real-world data SCLC (3.6%), and Mixed (14.6%).

(RWD), histology information is often incomplete or inconsistently captured. In contrast, LUSC and SCLC showed fewer targetable alterations and were dominated by tumor

Traditional tissue-based subtyping may not fully reflect tumor heterogeneity, particularly Distinct subtype-specific genomic patterns were observed: LUAD was enriched for targetable drivers suppressor biology (e.g., TP53, RB1). The Mixed cohort demonstrated overlapping genomic features
in advanced disease where dynamic molecular changes occur. Emerging approaches, (EGFR, KRAS G12C, MET exon 14), LUSC for FGFR, PIK3CA, and PTEN alterations, and SCLC for and variable outcomes, highlighting limitations of histology-based classification and supporting the role
such as methylation-based molecular subtyping (MLS), leverage circulating tumor canonical TP53/RB1 alterations. The Mixed cohort demonstrated overlapping genomic features across of methylation-based MLS.

DNA methylation signals to better characterize tumor biology beyond conventional subtypes.
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This study aimed to evaluate subtype availability, distribution, and molecular Table 1. Patient demographic and clinical characteristics
characteristics in a large real-world lung cancer baseline cohort, and to assess the _
potential value of MLS in improving subtype resolution. Pure LUAD Pure LUSC Pure SCLC Mixed Cohort Pure LUAD Pure LUSC

Characteristics
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Outcomes and Analysis: Current/Past Smoker (Ever-Smoker) 1795 30% 436  41% 125  40% 472  38% IO+Chemo | 362 NR 3.7, NR Orch I R R NR
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= Subtype distribution across cohorts Total comorbidities 3.91 2.95 4.21 3.08 4.11 3.03 4.2 3.03
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The findings were interpreted in the context of methylation-based MLS to assess its African American 653 11% 32 30/ 5 20, 135 11% I
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Subtyping Info Available Table 2. Subtype-Specific Key Driver Mutations Across Lung Cancer Cohorts : : =S : : 6 i
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Biomarker Pure LUAD Pure LUSC Pure SCLC Mixed Cohort Cohort N | Median TTD (Month) | 95% CL Chemg 74 5. 49 NR
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Final Working Baseline Cohort ' EGFR (9X1 9/ L858R) LOW - LOW 1O 41 NR NR, NR
N = 8,559 (4.25%) KRAS G12C LOW N LOW |O_SCLC_ specific | 11 2.9 1.4, NR I0+Chemo | 121 NR NR, NR
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FGFR Conclusions
: . o , e PIK3CA = MLS identifies biologically distinct lung cancer subtypes with expected genomic signatures and differential clinical outcomes in real-
Pure LUAD Cohort ~ Pure SCLC Cohort ‘Mixed Cohort PTEN world settings.
N = 5.940 N =312 N=1249 » A substantial Mixed cohort (14.6%) highlights limitations of traditional histology and underlying tumor heterogeneity.
(69.40%) (3.65%) (14.59%) TP53 * MLS has potential to improve subtype resolution and enable more precise patient stratification for real-world and clinical decision-
‘ = — RB1 LOW making.
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