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We read with great enthusiasm the commentary article from
Professor Mark S. Scher,1 in response to our systematic review
summarising the association between perinatal inflammation
exposure and electroencephalography (EEG) features in preterm
infants.2

Perinatal inflammation exposure represents an additional risk
factor for impaired developmental trajectory in preterm infants.3

This additional risk is not only due to the association of perinatal
inflammation with cerebral haemorrhage and white matter injury,4

but also to the neuronal toxicity of supra-physiological serum
concentrations of interleukin-1 beta observed in this situation.5

Even in preterm children without severe neonatal brain injury,
perinatal inflammation remains independently associated with
decreased motor and social abilities at 30 months of corrected age.3

EEG is the primary tool for functional evaluation of brain activity
in preterm infants hospitalised within the neonatal unit. Serial
longitudinal EEG recordings before term age can accurately assess
brain maturation in preterm infants, and identify infants with an
unfavourable early developmental trajectory.6 This identification is
crucial to provide individualised early developmental intervention
programmes for these infants. Such programmes have been
shown to improve motor and cognitive outcomes in preterm
children.7

We agree that amplitude-integrated EEG (aEEG) is currently a
useful tool to supervise the brain activity of critically ill preterm
infants hospitalised in neonatal units that do not have 24/7 access
to conventional EEG. However, aEEG provides a limited assess-
ment compared to conventional EEG, particularly in very preterm
neonates who do not demonstrate distinguishable sleep-wake
cycling before 29 weeks of gestational age.8 Beyond the
estimation of discontinuity and amplitude offered by aEEG
evaluation, conventional multi-channel EEG provides key informa-
tion about other network-based brain activity, such as synchrony,
frequency, and reactivity.9 It also delivers crucial information on
the dynamics of transient endogenous generators occurring
through the complex process of brain maturation.9 The two
studies included in our systematic review were limited to aEEG
analysis and reported inconsistent findings associated with
perinatal inflammation exposure.2 Nevertheless, perinatal inflam-
mation led to a modification of EEG frequencies in most of the

preclinical studies assessing its effect on foetal sheep EEG,
underlying the importance of the quantitative analysis of
conventional EEG in the assessment of early brain maturation.2

Conventional multi-channel EEG is essential to assess brain
maturation in preterm infants, especially in those exposed to
additional developmental risk factors such as perinatal inflamma-
tion. The need for a specialist to apply and interpret conventional
multi-channel EEG has often been seen as an impediment to its
widespread use within the neonatal unit. However, rather than
simplifying the process by utilising fewer channels with less
information, we believe that modern engineering solutions will
allow the widespread introduction of conventional multi-channel
EEG in neonatal units. There have been tremendous recent
advances in the development of quantitative analysis and
machine learning to develop automated algorithms for conven-
tional multi-channel EEG analysis; such automatisation will soon
assist in the further introduction of conventional multi-channel
EEG beyond specialist centres.10

REFERENCES
1. Scher, M. S. Prematurity and perinatal inflammation is associated with a complex

electroencephalographic phenotype. Pediatr. Res. (2022). https://doi.org/10.1038/
s41390-022-02100-0.

2. Giraud, A., Stephens, C. M., Boylan, G. B. & Walsh, B. H. The impact of perinatal
inflammation on the electroencephalogram in preterm infants: a systematic
review. Pediatr. Res. (2022). https://doi.org/10.1038/s41390-022-02038-3.

3. Giraud, A. et al. Perinatal inflammation is associated with social and motor
impairments in preterm children without severe neonatal brain injury. Eur. J.
Paediatr. Neurol. 28, 126–132 (2020).

4. Soraisham, A. S. et al. A multicenter study on the clinical outcome of chor-
ioamnionitis in preterm infants. Am. J. Obstet. Gynecol. 200, 372 e371–372 e376
(2009).

5. Allard, M. J., Giraud, A., Segura, M. & Sebire, G. Sex-specific maternofetal innate
immune responses triggered by group B Streptococci. Sci. Rep. 9, 8587 (2019).

6. Lloyd, R. O., O’Toole, J. M., Livingstone, V., Filan, P. M. & Boylan, G. B. Can EEG
accurately predict 2-year neurodevelopmental outcome for preterm infants?
Arch. Dis. Child Fetal Neonatal Ed. 106, 535–541 (2021).

7. Spittle, A., Orton, J., Anderson, P. J., Boyd, R. & Doyle, L. W. Early developmental
intervention programmes provided post hospital discharge to prevent motor and
cognitive impairment in preterm infants. Cochrane Database Syst. Rev. 2015,
CD005495 (2015).

Received: 30 May 2022 Accepted: 22 June 2022
Published online: 19 July 2022

1INFANT Research Centre, University College Cork, Cork, Ireland. 2INSERM, U1059 SAINBIOSE, Université Jean Monnet, Saint-Étienne, France. 3Department of Paediatrics and Child
Health, University College Cork, Cork, Ireland. 4Department of Neonatology, Cork University Maternity Hospital, Cork, Ireland. ✉email: g.boylan@ucc.ie

www.nature.com/pr

1
2
3
4
5
6
7
8
9
0
()
;,:

http://crossmark.crossref.org/dialog/?doi=10.1038/s41390-022-02185-7&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41390-022-02185-7&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41390-022-02185-7&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1038/s41390-022-02185-7&domain=pdf
http://orcid.org/0000-0003-0920-5291
http://orcid.org/0000-0003-0920-5291
http://orcid.org/0000-0003-0920-5291
http://orcid.org/0000-0003-0920-5291
http://orcid.org/0000-0003-0920-5291
https://doi.org/10.1038/s41390-022-02185-7
https://doi.org/10.1038/s41390-022-02100-0
https://doi.org/10.1038/s41390-022-02100-0
https://doi.org/10.1038/s41390-022-02038-3
mailto:g.boylan@ucc.ie
www.nature.com/pr


8. Pavlidis, E., Lloyd, R. O., Mathieson, S. & Boylan, G. B. A review of important
electroencephalogram features for the assessment of brain maturation in pre-
mature infants. Acta Paediatr. 106, 1394–1408 (2017).

9. Wallois, F. et al. Back to basics: the neuronal substrates and mechanisms that
underlie the electroencephalogram in premature neonates. Neurophysiol. Clin. 51,
5–33 (2021).

10. Pavel, A. M. et al. A machine-learning algorithm for neonatal seizure recognition:
a multicentre, randomised, controlled trial. Lancet Child Adolesc. Health 4,
740–749 (2020).

AUTHOR CONTRIBUTIONS
A.G. drafted the manuscript. All authors revised the manuscript critically for important
intellectual content and approved the final version to be published.

FUNDING
A.G. was funded by a grant from the Société Française de Néonatalogie and by the
Région Auvergne-Rhône-Alpes. C.M.S. was funded by the Health Research Board
Ireland (CDA-2018-008). The funding sources were not involved in the writing of the
comment and in the decision to submit the paper for publication. Open Access
funding provided by the IReL Consortium.

COMPETING INTERESTS
The authors declare no competing interests.

ADDITIONAL INFORMATION
Correspondence and requests for materials should be addressed to Geraldine B.
Boylan.

Reprints and permission information is available at http://www.nature.com/
reprints

Publisher’s note Springer Nature remains neutral with regard to jurisdictional claims
in published maps and institutional affiliations.

Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing,

adaptation, distribution and reproduction in anymedium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative
Commons license, and indicate if changes were made. The images or other third party
material in this article are included in the article’s Creative Commons license, unless
indicated otherwise in a credit line to the material. If material is not included in the
article’s Creative Commons license and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly
from the copyright holder. To view a copy of this license, visit http://
creativecommons.org/licenses/by/4.0/.

© The Author(s) 2022

A. Giraud et al.

1119

Pediatric Research (2023) 93:1118 – 1119

http://www.nature.com/reprints
http://www.nature.com/reprints
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

	Conventional electroencephalography for accurate assessment of brain maturation in preterm infants following perinatal inflammation
	Author contributions
	Funding
	Competing interests
	ADDITIONAL INFORMATION




