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Diagnosing and treating epileptic drop attacks,
atypical absences and episodes
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ennox-Gastaut syndrome (LGS) is a rare and severe
pileptic encephalopathy that typically starts in early
o mid childhood. Although usually characterised by

triad of features comprising multiple seizure types
including tonic seizures), abnormal EEG with back-
round slow spike-wave and poly-spike abnormalities,
nd cognitive impairment, the precise limits of the syn-
rome remain controversial. Accurate diagnosis of LGS

s fraught with difficulty, in particular because it can
riginate from multiple causes, not all of its character-

stic features are found in every case, and the features
volve and change over time. Furthermore, in addition
o the “typical” characteristics associated with LGS,
ther types of seizures and EEG features can occur,
aking it difficult to differentiate from other epilepsy

yndromes.
he age at onset of LGS is usually between 1 and 7 years
ld, peaking at between 3 and 5 (Arzimanoglou et al.,
004). Although onset after 8 years of age is rare, LGS
ay also be diagnosed in adolescence and adulthood.

ince there is currently no cure for LGS, and effective
reatment options are limited, the long-term progno-
is for most patients is poor. Although usually starting
uring childhood, LGS persists through adolescence
nd into adulthood, constituting a major burden for
atients and their families. Throughout the course
f patients’ lives, their medical, educational, psycho-

ogical and social needs require a multidisciplinary
pproach, involving cooperation between physi-
ians, psychologists, social workers and specialised
gencies.
n an attempt to control the multiple seizure types
ssociated with LGS, antiepileptic drugs (AEDs) are
ften used in a variety of combinations. However, an
ED that is effective in treating one type of seizure
ay exacerbate another, and the use of polytherapy
pileptic Disord, Vol. 13, Supplement 1, May 2011

ncreases the risk of adverse effects, often aggravating
xisting co-morbidities. Valproic acid has been rec-
mmended as a first-line treatment option for LGS

Wheless et al., 2007), but has yet to be tested rigorously
n a controlled trial. Randomised, controlled trials have
hown favourable results for adjunctive treatment of
GS with lamotrigine (Motte et al., 1997), topiramate
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Sachdeo et al., 1999) and felbamate (Felbamate Study
roup, 1993), and the efficacy of these AEDs has also
een established in long-term, open-label extension
tudies (Duchowny et al., 2002; Glauser et al., 2000;
odson, 1993). However, there are safety concerns
ith each of these agents, and the majority of LGS
atients remain refractory to treatment (Arzimanoglou
t al., 2009).
ore recently, rufinamide, a triazole derivative that is

tructurally unrelated to other AEDs, has been investi-
ated as a potential treatment for LGS. A randomised,
ontrolled trial demonstrated rufinamide to be signif-
cantly superior to placebo in reducing the frequency
f both tonic-atonic drop attacks and total seizures,
nd to significantly reduce the severity of seizures.
ufinamide was well tolerated, the most common
dverse events reported being somnolence and vom-
ting (Glauser et al., 2008). Efficacy and safety were
hown to be maintained over the long term (median
32 days) in an open-label extension to this trial (Kluger
t al., 2010). Rufinamide was approved in Europe for
he adjunctive treatment of seizures associated with
GS in patients aged ≥ 4 years in January 2007, subse-
uently being approved in the United States for the
ame indication in November 2008.
he aims of this supplement are, firstly, to show how
GS can be recognised and distinguished from other
hildhood epilepsy syndromes, outlining the pitfalls
nd problems associated with accurate diagnosis. Sec-
ndly, to demonstrate that LGS affects patients not only
uring childhood, but also through adolescence and

nto adulthood, and that successful management of
GS is not limited to seizure control but also requires
anagement of associated co-morbidities and assis-

ance for patients and their carers with the difficult
ransition from paediatric to adult care environments.
S1

inally, the use of rufinamide in clinical practice in both
urope and the United States will be reviewed, includ-
ng case reports, to demonstrate that an individualised
pproach to treatment is required given the diverse
eatures and characteristics of LGS. �

Alexis Arzimanoglou, Trevor Resnick



S

A

R

A
s
P

A
s
m
2

D
s
r

D
M
a
J

F
c
(

G
Y

o
c

G
C
a
1

K
A
d
S

M
l
G
t
1

. Arzimanoglou, T. Resnick

eferences

rzimanoglou A, Guerrini R, Aicardi J. Lennox-Gastaut
yndrome. In: Aicardi’s epilepsy in children, 3rd edition.
hiladelphia: Lippincott Williams & Wilkins, 2004, p. 38-50.

rzimanoglou A, French J, Blume WT, et al. Lennox-Gastaut
yndrome: a consensus approach on diagnosis, assess-
ent, management, and trial methodology. Lancet Neurol

009; 8: 82-93.

odson WE. Felbamate in the treatment of Lennox-Gastaut
yndrome: results of a 12-month open-label study following a
andomized clinical trial. Epilepsia 1993; 34 (Suppl. 7): S18-24.

uchowny M, Gilman J, Messenheimer J, Womble G, Risner
, & LAMICTAL Pediatric Study Group. Long-term tolerability
2

nd efficacy of lamotrigine in pediatric patients with epilepsy.
Child Neurol 2002; 17: 278-85.

elbamate Study Group in Lennox-Gastaut Syndrome. Effi-
acy of felbamate in childhood epileptic encephalopathy
Lennox-Gastaut syndrome). N Engl J Med 1993; 328: 29-33.

lauser TA, Levisohn PM, Ritter F, Sachdeo RC, & Topiramate
L Study Group. Topiramate in Lennox-Gastaut syndrome:

S
d
N

W
m
E

pen-label treatment of patients completing a randomized
ontrolled trial. Epilepsia 2000; 41 (Suppl. 1): S86-90.

lauser T, Kluger G, Sachdeo R, Krauss G, Perdomo
, Arroyo S. Rufinamide for generalized seizures associ-
ted with Lennox-Gastaut syndrome. Neurology 2008; 70:
950-8.

luger G, Glauser T, Krauss G, Seeruthun R, Perdomo C,
rroyo S. Adjunctive rufinamide in Lennox-Gastaut syn-
rome: a long-term, open-label extension study. Acta Neurol
cand 2010; 122: 202-8.

otte J, Trevathan E, Arvidsson JF, Barrera MN, Mul-
ens EL, Manasco P, & Lamictal Lennox-Gastaut Study

roup. Lamotrigine for generalized seizures associated with
he Lennox-Gastaut syndrome. N Engl J Med 1997; 337:
807-12.
Epileptic Disord, Vol. 13, Supplement 1, May 2011

achdeo RC, Glauser TA, Ritter F, et al. A double-blind, ran-
omized trial of topiramate in Lennox-Gastaut syndrome.
eurology 1999; 52: 1882-7.

heless JW, Clarke DF, Arzimanoglou A, Carpenter D. Treat-
ent of pediatric epilepsy: European expert opinion, 2007.

pileptic Disord 2007; 9: 353-412.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts 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
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier (FOGRA27)
  /Description <<
    /FRA <>
    /ENU <FEFF00530065007400740069006e006700730020006f00660020004a004c00450020002d002d00200043006f0072006c00650074005f00500072006500730073005f00560038>
  >>
  /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
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        28.346460
        28.346460
        28.346460
        28.346460
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (Coated FOGRA27 \(ISO 12647-2:2004\))
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName <FEFF005B004800610075007400650020007200E90073006F006C007500740069006F006E005D>
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 14.173230
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [566.929 822.047]
>> setpagedevice


