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Nontraditional Epilepsy Treatment Approaches
Small-molecule antiepileptic drugs (AEDs) have
been available since the discovery in 1857 of the
anti-seizure properties of bromide.1 In the subsequent
150 years, drug treatment has been the foundation of
epilepsy therapy and has immeasurably improved the
quality of life for many persons with epilepsy. Nev-
ertheless, despite the availability today of more than
25 small-molecule AEDs, many patients do not
achieve seizure freedom. All AEDs have side effects
that limit their utility, and none is known to be free of
teratogenicity. The introduction of more than 10 new
AEDs in the last 15 years has not measurably reduced
the proportion of patients achieving seizure freedom.2

While newer drugs are less likely to impair cognition
and behavior, no AED is completely free of such
adverse effects.3 Moreover, no drug has yet been
found that leads to an eradication of epilepsy. A small
number of patients benefit from epilepsy surgery,
which is an effective alternative form of therapy for
selected patients with intractable partial epilepsy. Va-
gal nerve stimulation may also be helpful for some
patients. Still, the currently available therapies do not
provide a satisfactory solution for many patients. This
has led to frustration and a call for new thinking.

To encourage such innovative thinking, we organized the
Fourth Workshop on New Horizons in the Development of
Antiepileptic Drugs: Nontraditional Approaches to Treat
Epilepsy, which was held at the Clontarf Castle, Dublin,
March 5 through 7, 2008. The New Horizons series was
founded by Wolfgang Löscher and Dieter Schmidt, with
the inaugural workshop held in Philadelphia in 20014;
subsequent workshops were held in Cambridge, Massa-
chusetts (2003)5 and Washington, D.C. (2005).6 Previous
workshops in the series focused on the discovery and
development of new small-molecule AEDs, the search
for new molecular targets to prevent and cure epilepsy,
and strategies to overcome AED resistance. New Hori-
zons IV represented a radical departure. For the first time
in the series—and indeed, for the first time in a compre-
hensive fashion in any venue of which we are aware—
attention moved completely away from orally delivered
small molecules to nontraditional epilepsy therapy ap-
proaches.

Our hope in organizing New Horizons IV was to en-
gender disruptive technologies, which are innovations
that eventually overturn the existing dominant technol-

ogy. In a field in which small-molecule AEDs have been
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the dominant technology for a century and a half, the
focus of innovation has been on sustaining technologies:
incrementally better small molecules with enhanced per-
formance over established drugs. No doubt researchers
have had as their goal the discovery of a revolutionary
AED that would control seizure activity in all patients.
However, this goal has been elusive,7 and it seems un-
likely that a “magic bullet” will arise from efforts to
identify better small-molecule AEDs. With this in mind,
we concluded that an intensive workshop would be use-
ful to focus attention on non-small–molecule therapeutic
strategies that had the potential to be disruptive to the
established paradigm. New Horizons IV brought together
nearly 60 basic epilepsy researchers, neurologists, neu-
rosurgeons, bioengineers, and experts in drug delivery
(FIG. 1). The articles in this issue of Neurotherapeutics
were prepared by the participants nearly a year after the
workshop, during which time they have been able to
integrate and reflect on the provocative lectures and
lively discussions in Dublin.

The workshop began with an inspiring presentation
by Arnold Kriegstein (University of California, San
Francisco) on “Building the brain: lessons for the cell
therapy of epilepsy.” Kreigestein discussed new re-
search on the generation of cellular diversity and cell
number in the developing cortex. He proposed that an
understanding of these mechanisms will be useful in
guiding approaches to generate large numbers of spe-
cific neurons for cell-based therapies. Mark Saltzman
(Yale University) presented a keynote address at Trin-
ity College on “Nanotechnology for the delivery of
drugs to the brain,” which discussed the fabrication of
drug-loaded nanoparticles from biocompatible materi-
als and their use in the treatment of brain disorders,
including epilepsy. Bennewitz and Saltzman (pp. 323–
336) review the uses of such nanoparticles for epilepsy
therapy. The remainder of the workshop was orga-
nized into sections on physical approaches, including
electrical and magnetic stimulation and cooling
(Theme 1), cell therapy with embryonic stem cells and
various types of engineered cells (Theme 2), gene
therapy with viral vectors (Theme 3), novel delivery
approaches, including direct delivery into the brain
and approaches to non-invasively circumvent the
blood-brain barrier (Theme 4), and hormonal and di-
etary therapies, including botanicals and herbs (Theme

5). At the conclusion of the lectures in each section,
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two discussants summarized and critically evaluated
the therapeutic strategy; one of the discussants com-
mented on its prospects and the other on shortcomings
and obstacles. In most cases, the two discussants have
collaborated on the commentary articles that are pub-
lished in conjunction with each theme in this special
issue. An overview of the articles in each section is
provided below.

THEME 1: BRAIN STIMULATION AND
COOLING

For decades, neurologists have lagged behind car-
diologists in the ability to treat disorders of abnormal
tissue excitability by electrical stimulation, but this
situation is changing, and the future of electrical stim-
ulation for the control of epilepsy is promising. Vagal
nerve stimulation (VNS) was approved by the U.S.
Food and Drug Administration in 1997 and is also
approved in all member countries of the European
Union, Canada, Australia, and elsewhere. More than
50,000 persons have been implanted with VNS de-

FIG. 1. Participants in the Fourth Workshop on New Horizons in
to Treat Epilepsy, at the Clontarf Castle Hotel, Dublin.
vices. However, the impact of VNS has been limited.
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It is tempting to assume that direct brain stimulation
would do better. Since the work of Cooper in the
1970s,8 open-label and small, blinded trials have pro-
vided evidence supporting the efficacy of deep brain
stimulation (DBS) in epilepsy therapy. A recent well-
controlled, multicenter trial of anterior nucleus of the
thalamus stimulation produced statistically significant
evidence of seizure reduction. These encouraging re-
sults will undoubtedly motivate additional trials to
determine whether DBS offers advantages over VNS
or other therapeutic options. Boon et al. (pp. 218 –227)
provide an overview of VNS and DBS, and Milby et
al. (pp. 228 –237), focusing on VNS, describe the sur-
gical procedure, discuss potential mechanisms, and
review the evidence that chronic stimulation reduces
the frequency, intensity, and duration of seizures.
Skarpaas and Morrell (pp. 238 –243) discuss intracra-
nial stimulation in more detail. These authors high-
light the distinction between open-loop (scheduled)
stimulation, in which stimulation is delivered accord-
ing to a fixed program, and closed-loop (responsive)
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stimulation, in which stimulation is contingent upon


