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Editorial on the Research Topic
Insights in pediatric neurology: 2021

Over the past few years, scientists have made exceptional achievements, resulting in
major advancements in the rapidly evolving field of pediatric neurology. This Research
Topic contains 19 articles (including 15 original research articles, one brief research
report, two case reports, and one review), with contributions from 209 authors from
13 countries. The theme focuses on the most recent discoveries, latest advances, ongoing
challenges, and future perspectives in the field of pediatric neurology. Diverse topics are
covered inclusive of the international consensus recommendations for CDKL5 deficiency
disorder, and the neurological and psychological presentation in children, and young
populations with COVID Infection. The collection includes new findings and scales in
pediatric psychiatry and psychotherapy and the diagnosis and intervention of different
pediatric neurological disorders.

Multinational and multi-center cooperative research is the highlight of this topic.
The CDKL5 kinase gene encoding mutations rank amongst the most common genetic
childhood epilepsies and can manifest as the severe neurodevelopmental condition CDD
(CDKL5 deficiency disorder) (1). One contribution to this Research Topic by Amin
et al. involved 18 pediatric medical and research institutions from the United Kingdom,
Spain, France, the United States of America, Australia, and Italy, aiming to provide
international expert consensus on recommendations for CDKL5 Deficiency Disorder
that will aid approaches to standardize and improve care for individuals with CDD.
As a rare subacute complication of intrathecal or high-dose Methotrexate (MTX)
administration stroke-like syndrome (SLS) can occur. Santangelo et al. from 12
Italian clinical and research institutes retrospectively described patients diagnosed with
SLS at four major referral centers for Pediatric Hematology-Oncology. The results
supported previous findings but in addition, found a linear correlation between age and
disease severity.
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Epilepsy is one of the most common pediatric neurological
disorders. The antiseizure effect of the ketogenic diet (KD) is
the focus of recent pediatric neuroclinical and basic fields (2-7),
but there is still a need for multicenter studies in other pediatric
neurological diseases.

Fang et al. reported on children with tuberous sclerosis
complex (TSC) with drug-resistant epilepsy (DRE) and cognitive
impairment, from 10 major city hospitals in China, for the
efficacy and safety of KD to manage these co-morbidities.
They found that KD could reduce seizure frequency and
potentially improve cognition and behavior for this group.
Yuan et al. analyzed the interictal discharges (IID) from pre-
operative surface-electrode electroencephalograms (EEG) and
compared the IID pattern changes post surgical excision of
epileptogenic tubers in preschool children with TSC-related
epilepsy. Those with post-operative seizure freedom were more
likely to have non-IIDs vs. those with new focal IIDs were
less likely to have seizure freedom at 3-year follow-up. Baker
et al. investigated patients with infantile spasms (IS) for
their longitudinal health outcomes post prednisolone (PRED)
compared to Adrenocorticotropic Hormone (ACTH) treatment
characterized using a phenome-wide association study. The
findings were similar, across neurological and non-neurological
outcomes. In addition, Makridis et al. retrospectively evaluated
the outcome of 16 children with epilepsy who were treated with
cenobamate, a drug for the treatment of adults with focal-onset
epilepsy. The agent was effective and well-tolerated, suggesting
that it could be a novel treatment for pediatric patients.

Yu et
developmental delay who was found to have a de novo truncating

al. presented a Chinese patient with mild
variation in SATBI. Their study enhances the knowledge gap on
the prognosis and treatment of rare neurological developmental
disorders caused by gene mutations.

The current series on the neurological impact of COVID-
19 on children has focused on severe multisystem inflammatory
syndrome (MIS-C) with neurologic symptoms or other rare
neurologic sequelae. Riva et al. describe a large group of
children who had been infected by COVID-19, discussing their
neurological complications and investigating these findings in
relation to disease severity and population demographics. Except
for headaches, the group found that neurological manifestations
are an unusual presenting feature, and disease severity was not
related to the pre-existing medical state. Guido et al. assessed
the long-term outcome psychological consequences of COVID-
19 infection on children and found that some symptoms were
still present 3-5 months after infection. The data demonstrate
that long-COVID presents psychological and ongoing cognitive
issues, requiring intervention to avoid compromise on the
quality of life of children and adolescents.

Learning and memory impairments have been the focus of
pediatric neuropsychiatry and psychology due to the association
between reading achievement and socioeconomic status (8, 9).
An exploration of brain volume in patients with dyslexia by
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Ligges et al. found that reading deficits in those affected have
gray matter volume variances in the reading network compared
to unaffected readers. Behavioral improvement in reading
skills was identified in different brain anatomical patterns,
supporting the notion that dyslexia has lifelong consequences
requiring consistent support in educational and professional
career pathways. Stubberud et al. demonstrated that following
pediatric acquired brain injury (pABI), diverse medical factors
are associated with functional school outcomes. The study
supported reintroduction to school with personalized programs
tailored to the child’s specific needs. Early identification and
intervention of children at risk of learning disorders (LD) may
improve outcomes. This tool is lacking in mainland China.
The Preschool Learning Skills Scale was adapted by Yao et al,
who created a Chinese version. This adapted version was
then investigated for its validity and reliability and found to
have good reliability and validity. In addition, a review by
Melillo et al. explores the debate on whether Autism Spectrum
Disorder (ASD) may be related to interregional brain functional
disconnectivity as part of maturational delays in brain networks,
in particular, the role of the inhibition of retained primitive
reflexes (RPRs).

The early predictive value of novel parameters and markers
in the diagnosis and prognosis of childhood neurological
diseases has also been a key area of research in recent years
(10). In pediatric Guillain-Barré syndrome (GBS) Jin et al
explored cerebrospinal fluid neurofilament light chain (CSE-
NfL) levels as a potential prognostic biomarker and found that
high CSE-NfL levels predict worse motor function and poor
short-term prognosis of pediatric GBS. Pizzo et al. evaluated
the incidence and prognostic value of brain MRI lesions and
increased cerebrospinal fluid protein in children with Guillain-
Barré syndrome. The results suggest a correlation between the
MRI score, CSF protein, and prognosis. Du et al. retrospectively
analyzed manifestations of cerebral paragonimiasis in children
through neuroimaging. They found that lesions were mostly
located in the cerebral parenchyma plus involved adjacent
meninges, which could be of diagnostic value. Ma et al. found
that independent ambulation as a milestone combined with the
reading-frame rule significantly improved the early diagnosis of
Duchenne muscular dystrophy (DMD).

The application of new technologies and methods in
clinical diagnosis and treatment is also reflected in this
special topic. Liu et al. investigated novel biomarkers
and mechanisms ataxia (FRDA)
progression. The results demonstrated that CD28, FAS,
and IFIT5 downregulation may be associated with disease

related to Friedreich’s

progression. For patients with FRDA, pathogenesis may
be related to the RNA regulatory pathway driven by
NEAT1-hsa-miR-24-3p-CD28. Vali§ et al. using the Czech
National ~Registry for
affected  children
in 2013-2020.

multiple sclerosis reported on

treated with disease-modifying drugs
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In conclusion, the present clinical studies shed
light on progress in Pediatric Neurology and its
future challenges. We hope that the information
gathered from this Research Topic will inspire,
update and provide guidance to researchers in
the field.
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