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Advances in pediatric sepsis biomarkers: A
pediatric investigation review
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The current standards for sepsis screening are non-specific. The authors review
biomarkers from genomics, transcriptomics, proteomics, and metabolomics to

enhance the specificity and sensitivity of sepsis prediction. Clinically validated
biomarkers can aid in timely diagnosis and precision treatment, reducing

mortality rates of pediatric sepsis. Credit: Dan Yu, Suyun Qian, Capital Medical
University

Sepsis is a life-threatening condition triggered by a severe infection.
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Severe sepsis and septic shock are progressive stages of sepsis associated
with multi-organ failure and death. Mortality for pediatric sepsis ranges
from 4% to 50%, depending on illness severity, risk factors, and
geographic location. The risk of recurrence after surviving severe sepsis
1s significantly high in most cases.

One of the persistent challenges in treating sepsis is the lack of timely
diagnosis. Non-symptomatic children can rapidly present morbid
symptoms in a short span of 36 to 72 hours. Current practices rely on
broad-ranged biomarkers such as CRP (C-reactive protein, an
inflammation marker), PCT (procalcitonin, a pro-hormone), and lactate
to detect sepsis. Despite recent advances in science and technology, no
singular diagnostic test reliably detects sepsis exists.

Their review, published in Pediatric Investigation, systematically
classifies biomarkers according to the sepsis progression stage in patient
samples and provides a comprehensive overview of research
advancements across various omics levels.

The study authors emphasize that timely and precise identification and
treatment are crucial for minimizing the risk of sepsis and enhancing the
prognosis. Multi-omics profiling technology, encompassing genomics,
transcriptomics, proteomics, and metabolomics, is employed to identify
reliable biomarkers.

The combined summary is as follows: Genomics delves into genetic
variations linked to sepsis susceptibility, spotlighting primary
immunodeficiency disease (PID) gene variants, along with
polymorphisms in genes such as PAI-1 and CD143. Transcriptomics,
focusing on transcription patterns, identifies diagnostic targets of some
mRNAs or miRNAs. For proteomics, it was observed that IL-27
screening combined with procalcitonin enhanced the predictability of
sepsis screening.
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The review also took stock of metabolites, chemicals released by cells
during cellular processes, as potential biomarkers. Similar to lactate,
which has already been established as a sepsis biomarker,
2-hydroxybutyrate, 2-hydroxy isovalerate, creatine, and glucose are
common metabolites that may detect sepsis severity. However, these
potential sepsis biomarkers still require validation in a large patient
cohort in the future.

An ideal sepsis biomarker should enable the detection of the infection
group, provide insights into the progression stage of sepsis, and highlight
the susceptibility of high-risk patients. Early detection of sepsis can aid
in targeted treatment rather than a broad-spectrum antibiotic, antiviral,
or antifungal therapies.

The complexity of genomic factors and analysis of differentially
expressed genes and co-expression networks reveal potential biomarkers
for distinguishing pediatric sepsis patients. While high-throughput
screening identifies immune factors and gene expression patterns,
further validation and larger sample sizes are needed for robust
biomarker assessment in pediatric sepsis.

The integration of multilevel omics data, aided by artificial intelligence,
holds promise for discovering sepsis biomarkers. While no single
biomarker serves as the gold standard, a panel of genes or markers may
enhance early diagnosis, treatment, and prognosis, emphasizing the need
for further research and clinical validation.

More information: Xinyu Wang et al, Multilevel omics for the

discovery of biomarkers in pediatric sepsis, Pediatric Investigation
(2023). DOI: 10.1002/ped4.12405
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