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a b s t r a c t

Whereas the majority of seizures in neonates are related to acute brain injury, a substantial minority are
the first symptom of a neonatal-onset epilepsy, often linked to a pathogenic genetic variant. This defect
may disrupt cortical development (e.g., lissencephaly, focal cortical dysplasia), lead to metabolic changes
(e.g., pyridoxine-dependent epilepsy, sulfite oxidase deficiency) or lead to cortical dysfunction without
metabolic or macroscopic structural changes (e.g., channelopathies, STXBP1). Historically, studies on
treatment response and long-term consequences of neonatal seizures have lumped all etiologies
together. However, etiology has been consistently shown to be the most important determinant of
outcome. Here, we address the elements differentiating neonatal-onset epilepsies from acute symp-
tomatic seizures. We review some common neonatal-onset epilepsies and emphasize how pathogno-
monic electro-clinical phenotypes such as the ones associated with KCNQ2 or KCNT1 gene mutation,
when recognized early, can lead to targeted diagnostic testing and precision medicine treatment,
enabling the possibility of improved outcome.

© 2018 Published by Elsevier Ltd.

1. Introduction

Whereas most seizures in the neonatal period are due to acute
brain injury, in a substantial proportion, seizures in the first days of
life reflect the onset of epilepsy [1,2]. Historically, however,
neonatal seizures have been studied by lumping all etiologies
together. Over the last decade, our understanding of neonatal-onset
epilepsies has greatly improved, thanks to progress in neuro-
imaging, metabolic and genetic testing. Newborn screening was the
first step, enabling the diagnosis of severe conditions such as
phenylketonuria or biotidinase deficiency, leading to early targeted
treatment and improved outcome. Advances in genomic technol-
ogies have unveiled many pathologic genetic variants causing
neurodevelopmental disorders including epilepsies [3,4]. In addi-
tion, the role of genetic testing as a guide for short- and long-term
management with potential to improve outcome is expanding
[5,6], leading to a new precision medicine approach.

Early recognition of the electro-clinical phenotype specific to
each condition is essential for targeted treatment. The

recommendations of the American Clinical Neurophysiology Soci-
ety in 2011 to monitor all neonates at high risk for seizures with
long-term video-electroencephalography (EEG) [7], as well as the
development of brain-oriented neonatal intensive care units, has
led to enhanced collaboration between neonatologists and neu-
rologists, resulting for the first time in the delineation of electro-
clinical phenotypes [5,8,9] based on etiology (Table 1). We are
now able to move beyond the broad classification scheme outlined
in the 1970s as Othahara syndrome or early myoclonic encepha-
lopathy to more precise etiology-specific syndromes associated
with distinct electro-clinical phenotypes (e.g., KCNQ2, STXBP1, or
glycine encephalopathy).

2. Diagnostic approaches to neonatal epilepsies

In the acute setting, it is important to first rule out seizures that
are due to acute brain injury, such as those related to
hypoxiceischemic encephalopathy (HIE), stroke, infection and
transient metabolic disturbance. Yet, coexisting illness predispos-
ing neonates with epilepsy to acute symptomatic seizures are not
infrequent [1].
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