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Around 50million people in the world now have epilepsy, and
it is estimated that 40–70 new cases per 100,000 individuals in
the general population will acquire the disease every year in
developed countries, with the risk being twice as high in
developing countries [1]. An “epilepsy” diagnosis comes with
a host of “comorbidities” ranging from significant develop-
mental and cognitive complications, mood and anxiety disor-
ders, and social stigma, to seizure-related injuries. This leads
to the staggering annual health care cost of $15.5 billion in the
USA alone [2], and over €13.8 billion in Europe [3]. Mortality
risk triples for all patients with epilepsy, and the rate of sudden
death is increased at least 20 times in those with uncontrolled
seizures [4]. The burden of the disease is huge, but there
remains an unmet need to better treat it and, more importantly,
prevent it. Despite booming rates in new drug development,
and new surgical and diagnostic techniques, seizures remain
uncontrolled in up to 40 % of patients treated with medica-
tions, and in a similar proportion of patients who undergo
resective epilepsy surgery [1]. Given this overwhelming dis-
ease burden and the limited success of available treatments,
the efforts to reduce the development of epilepsy from the
outset—preventing “epileptogenesis”—become imperative.

Extensive work has been done over the last few decades to
mature the concepts of epileptogenesis to where we stand
today. The definition of the term “epileptogenesis” itself is
constantly evolving, and the venues of research investigating

it range from targeted, hypothesis-driven, animal model- or
cell-based experimentation, to hypothesis-generating high-
throughput “omics” approaches, including metabolomics
and connectomics. This issue of Neurotherapeutics will re-
view the most current understanding and research in this field,
and provide a window to the future. Throughout the issue,
prominent clinical researchers paired with established basic
scientists provide a balanced and comprehensive discussion of
each topic, illustrating both themechanistic understanding and
the clinical translation.

The issue will start with a historical perspective and a
discussion of the evolution in our concepts and approaches
to understanding epileptogenesis and its biomarkers. The first
article, by Pitkänen and Engel [5] is designed to set the stage
for the rest of the issue by laying out the main current accepted
general principles and the challenges lying ahead. Next, a
series of papers dissect the mechanisms of epileptogenesis in
each of the major epilepsy etiologies. This section on “mech-
anisms” is designed to take the “epileptogenesis” discussion
to a deeper and more specific level, focusing it on the most
frequent and/or challenging epilepsy syndromes, including
hippocampal sclerosis, tackled by Patterson et al. [6]; the
development of epilepsy after head trauma, addressed by
Pitkänen and Immonem [7]; and the defiant issue of
epileptogenesis in “non-lesional” epilepsies, undertaken by
Guerrini and Marini [8]. A separate article by Aronica and
Crino [9] brings to the forefront the state-of-the-art under-
standing of epileptogenesis in developmental brain tumors
and malformations of cortical development. Special pediatric
considerations related to pediatric epilepsy syndromes are
highlighted in a dedicated paper by Pardo et al. [10] This
section is concluded by reviewing mechanisms of
epileptogenesis in autoimmune epilepsies, as reviewed by
Bien and Bauer [11].

The next major section in this issue focuses on an evalua-
tion of the most promising potential epileptogenesis
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biomarkers currently available or under investigation. The
wide range of molecular, genetic, electrophysiological, and
neuroimaging biomarkers are each reviewed in detail. Each
paper reviews the evidence and processes underlying specific
proposed biomarkers, and discusses their clinical implica-
tions. More than anything, this section highlights the wide
gaps between the current correlations of these “proposed
biomarkers” with specific epilepsy syndromes/seizures and
the still elusive goal of predicting future epileptogenesis for
most epilepsies. The wealth of research linking epilepsy “co-
morbidities”, such as depression and emotional challenges, to
the processes of epileptogenesis will be reviewed at the end of
this section by Kanner et al. [12].

The final section of this issue is devoted to therapeutic
approaches, thus reflecting the culmination of the work that
has been so far devoted to understanding how epileptogenesis
develops (mechanisms) and how to assess it (biomarkers) into
how this knowledge can ultimately improve patient care and
outcomes. This section includes a set of articles dedicated to
the experimental models used to search for effective
antiepileptogenic agents byWhite and Löscher [13], followed
by an overview of the most promising such drugs for clinical
translation in humans by Kaminski et al. [14]. The particular
issues and challenges of designing clinical trials to test poten-
tial antiepileptogenic agents are aptly discussed in a dedicated
paper by Schmidt et al. [15].

We hope that this issue will provide a comprehensive
overview of where the field of epilepsy currently stands in
relation to understanding the process of epileptogenesis. More
importantly, we hope that the body of work presented here
begins to ask the right questions necessary to advance the
field.
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