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SUMMARY

The 65" Annual Meeting of the American Epilepsy Society (AES) was
held in Baltimore, Maryland, USA, on December 2-6, 2011. The society
also celebrated its 75" year of existence during the annual meeting.
Three major benchmark areas were highlighted during the current
meeting. These included the prevention of epilepsy and its progression,
the development of new therapeutic strategies and optimization of
current approaches to cure epilepsy, as well as prevention, limitation
and reversal of the comorbidities associated with epilepsy and its treat-
ment. Epilepsy is a neurological disorder that affects approximately 50
million people worldwide, and there is a need for novel treatment
strategies to treat it. The 65" Annual Meeting of the AES discussed the
most recent findings in the area of epilepsy and also presented some
novel molecules that are in late stages of approval for the disorder.
Some of the highlights of the meeting were the AES Fellows Program,
Special Interest Group Meetings, Presidential Symposium,
Investigator’s workshop and poster or platform presentations. The
present report also discusses some of the deliberations held at the
meeting.
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INTRODUCTION

The American Epilepsy Society (AES) is a premier organization of
both basic and clinical healthcare professionals working in the area
of epilepsy. Epilepsy is a chronic neurological disorder that affects a
large population worldwide. Most of the seizures are managed by
available antiepileptic drugs, but some patients are resistant to
these available therapies and continue to have seizures. This has led
to exploration of novel treatment strategies with unique mecha-
nisms of action for such patients. The AES aspires to advance the
understanding of epilepsy by providing professionals insight into the
disorder’s exact pathophysiology and by providing funding to
explore novel drug candidates with the aim of eliminating seizures
and underlying neurological defects. The society also promotes
research and education among professionals engaged in the field of
epilepsy. It holds its meeting every year with a plan to disseminate
novel outcomes in the field of epilepsy among professionals all over
the globe. This year, the annual meeting was held in Baltimore,
Maryland, on December 2-6, 2011. It was attended by more than
4,000 epilepsy professionals. Interestingly, the society also celebrat-
ed its 75" anniversary this year and a special video showed its histor-
ical advancement and views of different professionals working in the
epilepsy field. For the first time, the society arranged the special ses-
sion “AES Fellows Program”, whereby junior fellows or residents
working on epilepsy were paired with senior mentors and given a
chance to discuss their research outcomes, career plans and clinical
endeavors.

The meeting covered preclinical and clinical findings in the field of
epilepsy. The promising molecules perampanel (E-2007, ER-
155055-90; Eisai), ezogabine (known as retigabine in the E.U.; Asta
Medica, GlaxoSmithKline and Valeant Pharmaceuticals) and VX-765
(Vertex Pharmaceuticals) were extensively discussed during the
meeting. These molecules are important in understanding epilepsy
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Perampanel

as they act through novel and unique mechanisms of action.
Perampanel has completed clinical studies and is awaiting FDA
approval for marketing. Ezogabine has already been approved in the
E.U. as Trobalt® and in the U.S. as Potiga®. VX-765 has completed
phase Ila testing and requires phase Ilb evaluation with an extended
administration and observation time.

Sudden unexpected death in epilepsy (SUDEP) is a topic of debate
these days. The topic is still in its infancy and the exact mechanism
is not yet known. Various controversial issues in the field of SUDEP
that were discussed at the meeting are presented here in this report.

Another major issue in the treatment of epilepsy is the occurrence of
comorbid neurological problems in patients suffering from epilepsy.
There has always been a constant debate on the association of
migraine, Alzheimer’s disease and depression with epilepsy patho-
physiology. Therefore, it is also very important to treat these comor-
bid disorders in addition to managing convulsions.

SUDDEN UNEXPECTED DEATH IN EPILEPSY (SUDEP)

An acronym for sudden unexpected and unexplained death in
epilepsy (as defined by Nashef in 1997), SUDEP is the sudden, unex-
pected, witnessed or unwitnessed, nontraumatic and nondrowning
death of patients with epilepsy with or without evidence of a seizure,
excluding documented status epilepticus, and in whom postmortem
examination does not reveal a structural or toxicological cause for
death (1). As explained by Tomson and colleagues (2005), SUDEP is
more commonly associated with generalized tonic—clonic seizures
and its incidence is higher in patients with chronic and refractory
epilepsy than in those with new-onset epilepsy (2). Improvement of
seizure control is a key factor to avoid SUDEP. During the 65%
Annual Meeting of the AES, a special interest group session on
SUDEP was arranged. Different controversies in the field were
debated during this session. Several eminent speakers presented
their thoughts on the topic.

One of the major issues discussed during this session was whether
or not to inform patients and families about the possibility of SUDEP.
This was a very important question and researchers had different
viewpoints on it. For instance, if a patient with uncontrollable epilep-
sy is told about the possibility of SUDEP, this might create a great
sense of anxiety and worsen the situation. Conversely, informing
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patients and their families about the possibility of SUDEP might
help them take necessary measures to prevent it. Therefore, risks
and benefits should be properly assessed before informing patients
and families about SUDEP. It is very important to answer why and
when patients and families should be informed about its conse-
quences.

An interesting debate was held regarding the role of nocturnal
supervision in preventing SUDEP. Nocturnal supervision could be
helpful in SUDEP, as it may enable the caretaker to take appropriate
steps during the night. These appropriate steps may be enabling
correct positioning of the patient, stimulating them and clearing
their respiratory tract (3). Therefore, having another person in the
bedroom may prevent the risk of SUDEP. The researchers did not
reach a conclusion on whether nocturnal supervision is necessary at
this time, however, and the topic needs further investigation.

Another extensive debate was held on the exact mechanism of
SUDEP. It is not yet clear which organ is totally responsible for
SUDEP. Researchers discussed the involvement of three major
organs: the brain, heart and lungs. No conclusion was reached and
the subject requires more investigation.

Data were presented from one study in which five patients who were
on electrographic sensing and recording underwent SUDEP. SUDEP
occurred during a period of frequent epileptiform discharges and
during time of a seizure. Four of the five subjects had epileptiform
activity preceding SUDEP (4).

In conclusion, research on SUDEP is gaining momentum and the
day is not far when the exact pathophysiological basis for SUDEP
will be completely understood and different measures will be
chalked out for its prevention.

VX-765

Previously, coworkers and | demonstrated the anticonvulsant action
of various nonsteroidal antiinflammatory drugs in animal models of
epilepsy, especially the selective cyclooxygenase-2 (COX-2) inhibitor
rofecoxib (Vioxx®; Merck & Co., Galderma Pharma). We concluded
that inflammation plays a role in the pathophysiology of epilepsy
and antiinflammatory drugs may be novel therapeutic agents for the
treatment of epilepsy (5).

VX-765 is an orally active prodrug of VRT-43198 and is being devel-
oped by Vertex Pharmaceuticals for the treatment of epilepsy. VRT-
43198 is a potent and selective inhibitor of caspase-1(6) and reduces
the production of interleukin-1 beta (IL-1 beta). Ravizza and col-
leagues reported the protective effect of VX-765 in kindling epilepsy
and suggested its antiepileptogenic activity (7). Maroso and cowork-
ers reported both an acute and chronic antiepileptic effect for VX-
765 (8).

In a 6-week phase Ila study presented at the AES, VX-765 was found
to be safe and tolerable. The study enrolled 60 patients with refrac-
tory partial-onset epilepsy. The most common adverse effect was
dizziness and its incidence in the cohort receiving VX-765 was not
significantly different from that in the group receiving placebo. One
patient had to discontinue the study due to the development of rash.
Regarding the efficacy of VX-765 in patients with refractory partial-
onset seizures, different parameters were measured. These parame-
ters included the percent reduction in seizure rate, the percent of
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patients with a = 50% reduction in seizure frequency (responder
rate) and the percent of patients who were free of seizures the last 2
weeks of treatment. Although none of the parameters were found to
be significantly different with VX-765 versus placebo, improvement
in clinical activity with VX-765 was greater than with placebo during
the last 2 weeks of treatment and the first 2 weeks of follow-up.
These results suggested a need for a clinical trial of longer duration
(phase lIb) to determine the product’s exact efficacy in the treatment
of refractory epilepsy (9).

EPILEPSY AND COMORBIDITIES

Comorbid disorders are very common in epilepsy. In one of the stud-
ies presented at the 65™ AES meeting, Kosachunhanun et al. com-
piled the epidemiology of comorbid disorders in patients with
epilepsy. The study involved analyzing the data from the Ohio
Medicaid Database between 1992 and 2008. It was found that men-
tal disorders (mainly depression, alcohol dependence and drug
dependence) were commonly observed in patients with epilepsy.
Other comorbid disorders listed by the group were respiratory prob-
lems, nervous system and sense organ abnormalities (excluding
epilepsy and convulsions), injury and poisoning. Among nervous sys-
tem disorders, migraine was the most common complaint in
patients with epilepsy. Other chronic comorbid disorders observed in
patients with epilepsy included hypertension, diabetes, anxiety dis-
orders and ischemic heart disease (10).
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In another study presented at the meeting, it was shown that anxi-
ety can worsen the occurrence of depressive disorders in patients
with epilepsy (11). In a preclinical study, animals with lithium/pilo-
carpine-induced status epilepticus displayed depression character-
istics a few days after status epilepticus. This depression was not
sensitive to fluoxetine treatment. It was shown that combined treat-
ment of fluoxetine and a human recombinant IL-1 receptor antago-
nist reversed the depression in this animal model (12).

EZOGABINE/RETIGABINE

In a presentation at this year's AES meeting, Dr. Edward Faught dis-
cussed ezogabine/retigabine (13). On June 11, 2011, the FDA
approved its use as an adjunctive treatment for partial-onset
seizures in patients aged 18 years and older. The drug targets volt-
age-gated K,,7.2 and K,,7.3 potassium channels. The FDA has issued
a warning regarding the possibility of urinary retention associated
with the use of ezogabine. Urinary retention was observed in 2% of
patients in clinical trials of the product. Dr. Faught also emphasized
the drug’s pros and cons as an antiepileptic. It has a novel mecha-
nism of action in treating epilepsy. Some other advantages include
few drug—drug interactions, the fact that it is excreted via the kid-
neys, has a low propensity to cause rash and problems with cogni-
tion, and that no apparent serious skin, blood and liver problems
have been associated with its use. Cons include the agent’s modest
efficacy, short half-life and the fact that it can cause urinary reten-
tion, which may be a problem in elderly patients. Finally, Dr. Faught
told the audience that the FDA has not yet approved the label but
that the drug would be used at 600-1200 mg/day in three divided
doses. The starting dose has not yet been determined, however.

CONCLUSION

The AES continues to be an important platform for dissemination of
recent advances in the field of epilepsy. At its 65" Annual Meeting,
the future of epilepsy research was discussed. It is hoped that we will
soon be able to treat each and every patient with epilepsy.

DISCLOSURES

The author states no conflicts of interest.

H
Q™
(0]
F

Retigabine

223



PROGRESS IN EPILEPSY RESEARCH

REFERENCES

1

~N

224

Nashef, L. Sudden unexpected death in epilepsy: Terminology and defini-
tions. Epilepsia 1997, 38(11): S6-8.

. Tomson, T., Walczak, T, Sillanpaa, M., Sander, JW. Sudden unexpected

death in epilepsy: A review of incidence and risk factors. Epilepsia 2005,
46(1): 54-61.

. Surges, R., Thijs, R.D., Tan, H.L., Sander, J.W. Sudden unexpected death in

epilepsy: Risk factors and potential pathomechanisms. Nat Rev Neurol
2009, 5(9): 492-504.

. Van Ness, P.C., Fountain, N.B., Duckrow, R.B. Gwinn, R.P,, Liephart, J.W.,

Morrell, M.J., Mirro, E.A. Electrocorticographic events preceding sudden
unexplained death in epilepsy (SUDEP). 65 Annu Meet Am Epilepsy Soc
(Dec 2-6, Baltimore) 2011, Abst 1.184.

. Dhir, A., Naidu, P.S., Kulkarni, S.K. Effect of cyclooxygenase inhibitors on

pentylenetetrazol (PTZ)-induced convulsions: Possible mechanism of
action. Prog Neuropsychopharmacol Biol Psychiatry 2006, 30(8): 1478-
85.

. Wannamaker, W., Davies, R., Namchuk, M. (S)-1-((S)-2-{[1-(4-Amino-3-

chloro-phenyl)-methanoyl]-amino}-3,3-dimethyl-butanoyl)-pyrrolidine-2-
carboxylic acid ((2R,3S)-2-ethoxy-5-oxo-tetrahydro-furan-3-yl)-amide
(VX-765), an orally available selective interleukin (IL)-converting
enzyme/caspase-1 inhibitor, exhibits potent anti-inflammatory activities by
inhibiting the release of IL-1beta and IL-18. J Pharmacol Exp Ther 2007,
321(2): 509-16.

. Ravizza, T, Noé, F, Zardoni, D., Vaghi, V., Sifringer, M., Vezzani, A.

Interleukin converting enzyme inhibition impairs kindling epileptogenesis in
rats by blocking astrocytic IL-1beta production. Neurobiol Dis 2008, 31(3):
327-33.

2.

. Kosachunhanun, S.,

A. Dhir

. Maroso, M., Balosso, S., Ravizza, T, lori, V., Wright, C.I., French, J.,

Vezzani, A. Interleukin-1d biosynthesis inhibition reduces acute seizures
and drug resistant chronic epileptic activity in mice. Neurotherapeutics
2011, 8(2): 304-15.

. French, J., Chen, Y., Fan, X. et al. VX-765, a novel, investigational anti-

inflammatory agent which inhibits IL-1b production: Proof-of-concept trial
for refractory partial onset seizures. 65" Annu Meet Am Epilepsy Soc (Dec
2-6, Baltimore) 2011, Abst 3.187.

Bakaki, P., Koroukian, S., Kaiboriboon, K.
Epidemiology of comorbid conditions in persons with epilepsy: A longitudi-
nal study in Ohio medicaid population. 65" Annu Meet Am Epilepsy Soc
(Dec 2-6, Baltimore) 2011, Abst 2.104.

. Strobel, A., Kanner, AM. Do anxiety disorders worsen the severity of

comorbid depressive episodes in patients with epilepsy? 65" Annu Meet
Am Epilepsy Soc (Dec 2-6, Baltimore) 2011, Abst 3.291.

Pineda, E., Hensler, J., Sankar, R., Shin, D., Mazarati, A.M. Epilepsy-asso-
ciated depressive impairments are attenuated by combined treatment with
interleukin-Tr antagonist and fluoxetine. 65" Annu Meet Am Epilepsy Soc
(Dec 2-6, Baltimore) 2011, Abst 3.278.

. Faught, E. Ezogabine (US name) / Retigabine (European). Epilepsy Mini-

fellow Symposium. 65" Annu Meet Am Epilepsy Soc (Dec 2-6, Baltimore)
2011

THOMSON REUTERS - Drugs of the Future 2012, 37(3)




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


