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INTRODUCTION

Sepsis is a life-threatening condition characterized by a dysregulated host response to infection,
leading to organ dysfunction and failure (Figure 1). Despite advances in critical care, sepsis

remains a major cause of mortality worldwide. A key feature of sepsis is profound metabolic @\l‘%
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reprogramming, driven by the host's immune response. By identifying specific metabolic
signatures associated with sepsis, we can gain insights into underlying mechanisms. In this

bt 7 ii

study, we applied global liquid chromatography—mass spectrometry (LC-MS) metabolomics to 4. Organ

dysfunction

plasma samples from patients presenting in the emergency department (ED) with confirmed
sepsis. We aim to identify and characterize metabolic pathways affected in patients with sepsis Figure 1: A simplified model of sepsis pathophysiology illustrating the progression from infection

at time of presentation in the ED. to immune activation, metabolic dysregulation, and organ dysfunction.

MATERIALS & METHODS

The study cohort consisted of 70 patients presented to EDTA-plasmawas extracted using protein Primary Classification Sub-group Classification
the ED with suspected sepsis: According to post hoc precipitation with  methanol (1:3 ratio, Sepsis
adjudication, 35had confirmed sepsis (Sepsis-3 plasma:methanol) and analyzed by global LC- % Infection 71 Infection

criteria) and 35 non-sepsis patients (11 with infection MS metabolomics following the protocol by
without new-onset organ failure, and 24 with organ Skogvold et al (1).
failure but no infection), see table below.
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Figure 3: Principal Component Analysis (PCA) in A) positive Figure 4: Differential analysis showing A) DAMs found comparing the sepsis group response involves  alterations in

ionization and B) negative ionization mode. against the infection-only and organ failure-only group and B) sepsis specific DAMs. neurotransmitter and polyamine
metabolism, a process linked to
Principal component analysis (PCA) (Figure 3) was performed to explore immune modulation and cellular stress
global metabolic variation. However, no clear separation was observed A .. . @ e B | responses. Recent studies have shown
between sepsis and non-sepsis groups. From the differential analysis a total | et e putescine that N-acetylputrescine is produced by
of 183 differentially abundant metabolites (DAMs) were identified, 25 were ) | bacterial enzymes such as SpeG, which
overlapping between the two comparisons (Figure 4). Our LASSO-regression ~ ~ NP acenpatscined acetylates putrescine as part of
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0.479 and 0.358 respectively (Figure 6-8). Pathway analysis identified 2 Y L cammaamnamosnt worse clinical outcomes (2).
Arginine and proline metabolism as significantly affected, more specifically L L °
the GABA-biosynthesis (Figure 5). These metabolites has been shown to be
associated with blood stream infections, specifically gram negative strain
infections (2). We see a similar trend with elevated levels of N- Figure 5: A) pathway analysis using MetaboAnalyst, and B) CONCLUSION
acetylputrescine in samples with gram negative bacterial strains. GABA-biosynthesis for eukaryotic organisms.
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potential as a candidate biomarker for
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