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A Major Breakthrough in Understanding the Predisposition of
Newborns to Group B Streptococcal Meningitis
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Sections of human brain tissue showing the expression of a
Group B Streptococcus receptor in the cerebral blood vessels (red
arrows) in the newborn (brown marking) and the absence of
expression in the adult (no brown marking).
Every year throughout the world, Group B Streptococcal (GBS) meningitis affects
thousands of newborns. Often fatal, the disease can also lead to severe after-effects in
survivors. However, in adults, GBS is an uncommon cause of meningitis. Researchers
from Inserm, Collège de France, CNRS, Institut Pasteur, Université de Paris and Paris
hospitals AP-HP have now provided elements to explain the predisposition of
newborns to GBS meningitis. They have identified and demonstrated that receptors
for a bacterial protein enabling penetration of the blood-brain barrier1 are
overexpressed in newborns and absent in adults. The results of their research have
been published in Journal of Clinical Investigation.
1 Physiological

barrier between the blood and the brain that protects the latter from toxic substances and pathogenic
microorganisms

Group B Streptococcus (GBS) is present in the vaginal microbiota of 20-30% of women. To
avoid infecting the baby during labor – which could lead to septicemia and, in the severest
cases, meningitis – many developed countries, including France, perform vaginal screening a
few weeks before birth. Women found to carry GBS are then given antibiotics during labor.
While this strategy has led to a strong reduction in the incidence of GBS infections during the
first week of life, it has had no effect on those occurring between 1 week and 3 months of life.
What is more, many countries offer no such prenatal screening and large numbers of
newborns die of GBS meningitis. It is therefore a major public health problem.

Predisposition of newborns
In order to better understand the disease and improve the care of mothers and children,
Inserm researcher Julie Guignot and her team at Institut Cochin (Inserm/CNRS/Université de
Paris)2 sought to understand what predisposes newborns to this type of meningitis that
affects children and adults only in exceptional cases.
In previous research, the scientists had shown that a variant of GBS was responsible for over
80% of meningitis cases in newborns. This variant expresses specific proteins on its surface,
which play an essential role in crossing the blood-brain barrier that separates the blood from
the brain.
Using complementary approaches, the researchers demonstrated that one of the proteins
exclusively expressed by this variant specifically recognized two receptors present in the
cerebral blood vessels that constitute the main element of the blood-brain barrier. Thanks to
human samples, they have shown that these receptors are overexpressed in newborns.
However, these brain receptors are not present in adults, which explains why GBS is only
very rarely responsible for meningitis beyond the first year of life, given that the bacteria
cannot reach the brain.
Using animal models of meningitis, the researchers confirmed their findings, showing that the
expression of these receptors during the postnatal period contributed to the susceptibility of
newborns to meningitis caused by the GBS variant.
For the researchers, these findings open up interesting therapeutic research avenues,
particularly in regard to meningitis treatments. "The idea would be to develop treatments to
target these receptors in the blood-brain barrier. In the longer term, we would like to study the
individual factors of susceptibility leading to the development of these infections. This would
make it possible to perform personalized monitoring of at-risk infants born to mothers
colonized by this variant," explains Guignot.

2 The

Structural Molecular Biology and Infectious Processes laboratory (CNRS/Institut Pasteur), the Center for
Interdisciplinary Research in Biology, (CNRS/Collège de France/Inserm), the Institute for Advanced Biosciences
(CNRS/Inserm/UGA), among others, also participated in this research .
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