
 

Researchers identify unique biomarker
patterns identifying MIS-C and severe
COVID in children
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Graphical Abstract. Credit: Cell Reports Medicine (2023). DOI:
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Using powerful sequencing technology, researchers have identified
specific biomarker patterns in the blood that are unique to severe
COVID-19 infection, as well as others unique to Multisystem
Inflammatory Syndrome in Children (MIS-C), a severe complication of
COVID-19 infection in children.

These findings pave the way for development of potential diagnostic
tests in the future, according to a multi-center study published in Cell
Reports Medicine. The study includes 416 blood samples from 237
patients at Children's National Hospital, University of California at San
Francisco and Emory University/Children's Healthcare of Atlanta.

"Our overall goal is to develop tests that can accurately predict if a child
with COVID is likely to develop severe disease, and also accurately
distinguish children with MIS-C from children with other causes of
fever," says co-author Roberta DeBiasi, M.D., M.S., principal
investigator of the study site at Children's National and chief of the
Division of Pediatric Infectious Diseases there. "These two groups of
children can decompensate quickly and require rapid diagnosis and more
aggressive treatments right from the beginning."

MIS-C is a condition where different parts of the body, including skin,
mucous membranes, gastrointestinal tract, heart, lungs, kidneys or brain
can become inflamed after a COVID-19 infection. Researchers still
don't know why some children develop the condition and why minority
children are over-represented in MIS-C cases.
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The longitudinal analysis included 416 blood samples from 70 patients
with acute COVID-19 (mild, moderate and severe illness) and 141
patients with MIS-C across the three hospitals. Blood samples included
those that were collected at the beginning of the illness, during initial
recovery, one-month after hospitalization and more than three months
after illness.

Investigators used a combination of both whole blood RNA (wbRNA)
sequencing, as well as cell-free RNA (cfRNA) and cell-free DNA
(cfDNA) sequencing of plasma samples to identify key biosignatures.
Information from wbRNA is primarily from circulating white blood
cells and identifies inflammatory and immune responses to infection. In
contrast, both cfRNA and cfDNA can inform about the levels and types
of cell death from peripheral tissues.

"wbRNA analyses revealed that although multiple inflammatory
pathways were activated in both severe COVID-19 and MIS-C, there
were specific patterns that were unique to each disease and distinguish
them from mild COVID and other control conditions," says Meghan
Delaney, D.O., M.P.H., co-author and co-investigator of the study at
Children's National. "This finding can be useful in understanding the
pathogenesis of the diseases and also in developing a diagnostic test."

Additionally, cfRNA and cfDNA analysis from MIS-C patients
demonstrated distinct signatures of cell injury and death, including 
endothelial cells, which are the lining of blood vessels, and a type of
neuronal cells called Schwann cells, indicating increased levels of organ
injury compared to samples from COVID-19 patients.

"To our knowledge, no one has performed comprehensive analysis of
both plasma cell-free RNA and whole blood RNA, as well as cell-free
DNA in this setting, which is a powerful approach because it gives us
different but complementary types of information," says Dr. DeBiasi.
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Researchers will continue working on developing a test that will
accurately distinguish MIS-C from other inflammatory conditions
affecting children such as Kawasaki Disease, as well as a test which can
predict the likelihood of severe COVID-19 infection. Although this may
be applied on a research basis in the near future, Dr. DeBiasi says it can
take a period of months to years of regulatory reviews before such a
diagnostic test could become available commercially.

  More information: Conor J. Loy et al, Nucleic acid biomarkers of
immune response and cell and tissue damage in children with COVID-19
and MIS-C, Cell Reports Medicine (2023). DOI:
10.1016/j.xcrm.2023.101034. www.cell.com/cell-reports-medi …
2666-3791(23)00148-9
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