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Title: Host Transcriptome Response in Emergency Department Pediatric Sepsis Screening and Diagnosis
Objective: To compare host biosignatures within pediatric patients who were evaluated and diagnosed with sepsis vs. those who did not ultimately have sepsis as a diagnosis.
Methods: We prospectively consented and enrolled 24 patients (ages 3 months-18years; median 8; 10F/14M) with clinical suspicion for sepsis in the ED (2023-2024). In addition to clinical lab blood draws, patients consented to having an additional 2.5 ml of blood collected for bulk mRNA sequencing. Providers classified patients as sepsis or non-sepsis based on confirmed infection, ≥ 1 organ dysfunction and use of strong clinical indications during chart reviews. Sequencing reads were aligned to a human reference and summarized to determine gene counts. Differential expression (sepsis vs non-sepsis) was determined using DESeq2, defined as fold-change (FC) > 1.5 and significance (p) < 0.05 with false discovery rate control. 
Results: Twelve patients met sepsis criteria and were compared with 12 ill, non-septic controls. 16 genes were differentially expressed (FC>1.5, q<0.05). Sepsis showed elevated neutrophil activation/degranulation transcripts (CD177, FOLR3), vesicle/adhesion and immune-modulatory signals (RPH3A, ZDHHC19), platelet-associated immune signaling (CLEC1B), and inflammatory stress-kinase signaling (MAP2K6). In contrast, HPSE2, endothelial protection, was reduced, along with C1QTNF1 and LCN8. This pattern is consistent with innate immune activation, thrombo-inflammation, and vascular injury.
Conclusion: Compared with ill, non-septic controls, pediatric sepsis demonstrates a whole-blood transcriptomic pattern consistent with neutrophil activation, platelet-linked thrombo-inflammation, and reduced endothelial-protective signaling. These candidate markers warrant validation in larger cohorts as ED-adaptable host-response markers for sepsis screening and diagnosis. 











