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Two-gene signature diagnostic test for differentiating
between viral and bacterial infections in children

A simple, whole blood 2-gene expression signature that
distinguishes bacterial infection from both viral infection and
childhood inflammatory diseases.

Proposed use

A whole-blood gene expression signature that distinguishes bacterial
infection from viral infection and other common causes of fever in
children, which can form the basis of a diagnostic test.

Problem addressed

Numerous attempts have been made to improve the identification of
bacterial infection, but the distinction between bacterial and viral
infection remains problematic. The vast majority of febrile children
have self-resolving viral infections and only a small proportion of
them develop life-threatening bacterial infections. Current clinical
practice is to admit ill-appearing febrile children to the hospital and
to administer parenteral antibiotics while awaiting results from
bacterial cultures. As only a minority of febrile children are ultimately
proven to have bacterial infection, many undergo unnecessary
invasive investigation and antibiotic treatment. Although
microbiological culture of bacteria from normally sterile sites
remains the “gold standard” for confirming bacterial infection, these
tests may take several days and have a high false negative rate. Both
current molecular tests and clinical criteria do not reliably
distinguish bacterial from viral infections. There is an urgent need for
a quick and reliable method of identifying children with a bacterial
infection in order to aid in the decision on whether to administer or
withhold antibiotics treatment.

Technology overview

A whole-blood gene expression signature consisting of two genes
that distinguishes bacterial infection from viral infection and other
common causes of fever in children can be used to form the basis of
a diagnostic test. The discovery group of 240 children was used to
identify a gene signature distinguishing bacterial and viral infections
and the two targets were validated in 130 children. The two-gene
transcript signature was found to be sufficient in reliably
distinguishing bacterial from viral infection with sensitivity in the
validation group of 100% (95% confidence interval [Cl], 100 - 100)
and specificity of 96.4% (95% Cl, 89.3 — 100). The same 2-gene
signature can be used to distinguish bacterial infection from the
inflammatory diseases, as validated in separate studies. While
standard culture test provide correct detection of pathogen in only
30% of paediatric infections, two gene signature assay was proved
successful in more than 85% of cases.
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Benefits

» Validated in a rigorous
clinical trial

» High level of accuracy

e Can be translated into
diagnostic test using
available nucleic acid-based
technologies

» Potential application for low
cost direct and rapid
analysis of multi-transcript
signatures
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Intellectual property information

The invention is covered by PCT/EP2017/067637 patent application. Patent filed in US
(US20190226009A1), EP (EP3485039A1), AU (AU2017297781A1) and CA (CA3069481A1) protecting the
method of identifying bacterial infections and distinguishing it from viral and inflammatory disease.

Link to published paper(s)

Pennisi |, Rodriguez Manzano J, Moniri A, Kaforou M, Herberg J, Levin M, Georgiou P et al., 2021,
Translation of a host blood RNA Signature distinguishing bacterial from viral infection into a platform
suitable for development as a point-of-care test, JAMA Pediatrics, ISSN: 2168-6203

Kaforou M, Herberg JA, Wright VJ, Coin LJM, Levin Met al., 2017, Diagnosis of bacterial infection using a 2-
transcript host RNA signature in febrile infants 60 days or younger, JAMA: Journal of the American
Medical Association, Vol: 317, Pages: 1577-1578, ISSN: 0098-7484

Inventor information
Inventors: Michael Levin, Myrsini Kaforou, Jethro A. Herberg, Victoria J. Wright, Lachlan J.M. Coin

Michael Levin is Professor of Paediatrics & International Child Health at Imperial College. He trained in
medicine in South Africa and in paediatrics in the UK before specialising in infectious diseases. His
research has focused on life threatening infections of childhood including meningococcal disease,
childhood tuberculosis, malaria, and Kawasaki disease, and severe respiratory infections.

Myrsini Kaforou is a Research Fellow at the Department of Medicine, also affiliated with the Department
of Bioengineering. Her research focuses on the identification host biomarkers for infectious diseases
from genomic data using machine learning techniques and statistical modelling.

Jethro Herberg is a Clinical Lecturer and Honorary Consultant in Paediatric Infectious Diseases working
at St Mary’s Hospital, and at Imperial College. His research aims to identify pathogen-specific signatures
of gene and protein expression, and pathways implicated in patients with severe disease.

www.imperial.ac.uk/enterprise



