
 

Diagnostic tool identifies puzzling
inflammatory diseases in kids
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Sample overview. (A) Sample counts and distribution of hospital of origin for
each disease group. “Other” indicates other hospitalized pediatric controls (B)
Age distribution, (C) C-reactive protein (CRP) levels, (D) sex distribution, and
(E) ICU status distribution for each sample group.

RNA performs a number of biological duties, from delivering genetic
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information to manufacturing proteins. But RNA is also expelled from
cells via cell death or active release, and can then find its way into blood
plasma.

A Cornell-led collaboration has developed machine-learning models that
use these cell-free molecular RNA dregs to diagnose pediatric
inflammatory conditions that are difficult to differentiate. The
diagnostic tool can accurately determine if a patient has Kawasaki
disease (KD), Multisystem Inflammatory Syndrome in Children (MIS-
C), a viral infection or a bacterial infection, while simultaneously
monitoring the patient's organ health.

The paper is published in the journal Proceedings of the National
Academy of Sciences.

Inflammatory diseases are a particular threat to children because the
symptoms—such as fever and rash—are generic, and the patients often
get misdiagnosed. If not properly treated, MIS-C can cause swelling in
the heart, lungs, brain and other organs. Similarly, KD—the primary
cause of acquired heart disease in children—can lead to cardiac
aneurysms and heart attack. A cell-free RNA-based test would be the
first molecular diagnostic tool that clinicians can use to catch these
inflammatory conditions at the crucial early stage in children.

The Cornell team was led by Iwijn De Vlaminck, associate professor of
biomedical engineering and co-senior author of the paper. The lead
author is Conor Loy, currently an Ignite Fellow for New Ventures.

The findings stem from a previous collaboration that began four years
ago and used next-generation sequencing to characterize the severe cases
of COVID-19 and MIS-C in children that spiked during the pandemic.

Initially, De Vlaminck and Loy were focused on the potential of using
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cell-free DNA to investigate the diseases, but they found themselves
increasingly interested in cell-free RNA, because of the rich information
content it provides. While cell-free RNA has been shown to be an
effective biomarker for pregnancy and cancer, it's not as well studied as
cell-free DNA.

"When you analyze RNA in plasma, what you're looking at is RNA from
dying cells, and also RNA that's been released from cells anywhere in
the body," Loy said. "This gives you a huge advantage. In inflammatory
conditions, there's lots of cell death. Cells are, in some cases, exploding
and their RNA gets released into plasma. By isolating that RNA and
sequencing it, we can discover biomarkers for disease and backtrack
where the RNA is coming from to measure cell death."

The collaborators studied 370 plasma samples from pediatric patients
with a range of inflammatory conditions. The team converted the RNA
to DNA, then conducted DNA sequencing that analyzed the protein-
coding regions of the genome. Loy spent a year experimenting with
machine-learning algorithms to find disease signatures in the samples,
basically creating a pipeline of different tools to make sense of cell-free
RNA.

Beyond developing an accurate model for diagnosis, the researchers also
demonstrated that cell-free RNA sequencing can be used to quantify
injury to specific tissues and organs, including the liver, heart,
endothelium, nervous system and the upper respiratory tract.

"I think a lot of the novelty and the technical innovation, the engineering,
is in the data analysis," De Vlaminck said. "We're able to quantify how
much of the RNA is coming from different organs; how much is coming
from the liver, or epithelial cells in the vascular system. By quantifying
the sources, we can also learn about injury processes that are likely
immune-related but happening in vascularized tissues."
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At the same time, much about cell-free RNA is still unknown.

"We show that cell-free RNA is useful, but now we feel obligated to also
understand a bit more about the biology of where the molecules come
from, and perhaps more importantly, why you can reproducibly isolate
them from plasma, and why they're stable in plasma," De Vlaminck said.
"It's because they're protected. We think we've started to get a handle on
that as well."

  More information: Conor J. Loy et al, Plasma cell-free RNA
signatures of inflammatory syndromes in children, Proceedings of the
National Academy of Sciences (2024). DOI: 10.1073/pnas.2403897121

Provided by Cornell University

Citation: Diagnostic tool identifies puzzling inflammatory diseases in kids (2024, September 9)
retrieved 9 September 2024 from https://medicalxpress.com/news/2024-09-diagnostic-tool-
puzzling-inflammatory-diseases.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

4/4

https://dx.doi.org/10.1073/pnas.2403897121
https://medicalxpress.com/news/2024-09-diagnostic-tool-puzzling-inflammatory-diseases.html
https://medicalxpress.com/news/2024-09-diagnostic-tool-puzzling-inflammatory-diseases.html
http://www.tcpdf.org

