2025

2790P
Machine learning classification of small cell lung cancer using plasma multiomics in IMPower133
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Background

Tissue RNA-Seq analysis of extensive-stage small cell lung cancer (ES-SCLC) tumors in the IMpower133 trial (NCT02763579) identified four
ES-SCLC subsets (SCLC-N, SCLC-A, SCLC-I-NE, SCLC-1-non-NE), with the SCLC-I-NE subset showing longer overall survival with
atezolizumab plus chemotherapy compared to chemotherapy alone, in contrast to the SCLC-I1-non-NE subset (Nabet et al, Cancer Cell). To
assess the feasibility of determining ES-SCLC subsets based on liquid biopsy, we developed machine learning models using plasma
multiomics data.

Methods

We analyzed cell-free DNA (cfDNA) and circulating proteins from 140 patients from IMpower133. We measured CpG methylation at over
250,000 loci by targeted sequencing and inferred gene expression and transcription factor activities from cfDNA fragment patterns. Logistic
regression models were trained on individual analyte classes as well as their combinations to classify tumors into one of four subsets.

Results

Plasma multiomics assays effectively differentiate SCLC subsets, with the methylation-based model showing average area under curve
(AUC) of 0.84 across the four subsets, while models based on inferred gene expression and proteomics showed AUCs of 0.80 and 0.75. All
models were also effective in distinguishing NE from non-NE tumors as a two-class problem (AUCs 0.78-0.89). Features related to subset-
associated markers identified in tumors were detected in plasma and contributed to classifier performance. This included lower promoter
methylation of NEUROD1 and REST in SCLC-N and SCLC-I-non-NE tumors, respectively. Inferred expression of immune biomarkers such as
IFNG (IFN-y) and CSF3 (G-CSF), was significantly different (p<0.01) between I-NE tumors and I-non-NE tumors. Among proteins quantified
in serum, there was an enrichment for protein abundance patterns that matched tumor RNA expression, e.g. TFF3 in ASCL1-driven tumors.

Conclusions

We demonstrate that plasma multiomics assays accurately differentiate ES-SCLC subsets, particularly in distinguishing NE from non-NE
tumors. These data underscore the potential of plasma multiomics as a noninvasive tool for clinically relevant SCLC subtyping.
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