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ABSTRACT – The syndrome of malignant migrating partial seizures of
infancy (MMPEI) is characterized by early onset of multiple seizures types,
highly pharmaco-resistant seizures, and overall poor prognosis. In this
study, we investigated retrospectively the efficacy of rufinamide (RUF) in
five infants with MMPEI, by examining seizure type and frequency, EEG
features and antiepileptic drug use. The data demonstrate that two of the
five patients showed good efficacy and tolerability for RUF with a > 50%
reduction in seizure frequency. The use of RUF for the treatment of MMPEI
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2006; Perez et al., 1999).
Rufinamide (RUF) is a relatively
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resistant seizures, and overall poor
prognosis (Coppola, 2009; Coppola
et al., 1995). So far, antiepileptic
drugs (AEDs) which have shown
partial seizure control in MMPEI
have included potassium bromide,
stiripentol with clonazepam, and

November 2008 for use as add-
on therapy in Lennox-Gastaut syn-
drome in adults and children (four
years of age and over) (Glauser et
al., 2008; Biton et al., 2005; Palhagen
et al., 2001). Here, we describe the
effect of RUF in five cases of MMPEI.
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Case reports

Patient 1 was a 26-month-old boy who developed
seizures from two weeks of age. Semiology included
clonic and/or tonic jerks of one limb, twitches of
the eyelids, and chewing movements, along with
desaturations and short apnoeas. Multiple electro-
encephalograms (EEGs) showed electro-clinical
seizures from the right and left fronto-central and
temporal areas, and interictal right temporo-occipital
discharges. Brain magnetic resonance imaging (MRI)
was normal. Seizures occurred in one to five clus-
ters about one to two times per week. RUF was
added to levetiracetam and topiramate at a start-
ing dose of 100 mg/day (10 mg/kg/day). Because of
some improvement in seizure frequency, RUF was
gradually increased to a maximal dose of 600 mg/day
(60 mg/kg/day). After four months, rare brief seizures
were reported (one per month) without desatu-
rations and apnoeas, with no side effects of RUF.
Topiramate was successfully tapered during three
months of subsequent follow-up. Maximal length
of follow-up after initiation of RUF was seven
months.
Patient 2 was a 25-month-old girl with tonic movements
including eye deviation to one side and apnoeas with
desaturation from the age of two months. Her EEGs
showed electro-clinical seizures from the right fronto-
temporal and left temporo-occipital areas, and her MRI
was normal. Seizure frequency was about 7-10 seizures
per week. RUF was added to levetiracetam and lamo-
trigine at a starting dose of 100 mg/day (10 mg/kg/day).
Because of no observed benefit, RUF was titrated to
800mg/day (75 mg/kg/day). After six months, seizure
frequency decreased to two to three brief seizures per
week, with no apnoeas or desaturations and no side
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Figure 1. Interictal EEG tracing (20 seconds) showing frequent multifocal spikes.

effects. There was no change in medication during this
period. Maximal length of follow-up after initiation of
RUF treatment was six months.
Patient 3 was a 30-month-old boy with multiple
seizures per week from the age of three months.
Seizures were described as staring with eyelid twitch-
ing and tonic-clonic movements (see video sequence).
EEGs showed interictal multifocal discharges (figure 1)
and seizures emanating from bilateral independent
foci, spreading over to the contralateral hemisphere
(figure 2). RUF was added to lamotrigine, increased
to a maximal dose of 100 mg/day (10 mg/kg/day) and
discontinued after two weeks because of side effects
(vomiting). No change in seizure frequency was
observed during this period.
Patient 4 was a 41-month-old girl with multiple seizure
types from the age of 3.5 months. Multiple EEGs
showed numerous seizures starting over various brain
regions, rapidly migrating to contralateral regions. Pre-
vious medications included 15 different AEDs, includ-
ing magnesium bromide. RUF was added to zoni-
samide to a maximal dose of 50 mg/day (5 mg/kg/day).
Parents described seizure worsening together with
loss of appetite and treatment with RUF was stopped
during the second week of therapy.
Patient 5 was a 36-month-old boy with multiple
seizures per day from the age of 1.5 months. EEGs
showed electro-clinical seizures from multiple areas
including the bilateral temporal and frontal areas.
MRI was normal and did not reveal a focal lesion.
The patient had failed multiple treatments including
lamotrigine, clonazepam, potassium bromide and the
ketogenic diet. RUF was used as monotherapy with a
maximal dose of 600 mg/day (60 mg/kg/day). After one
month, treatment with RUF was stopped because of
increased seizure frequency.
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Figure 2. Ictal EEG tracing (60 seconds) showing a seizure with right temporal onset, migrating to the left temporal region.

Discussion

All patients presented in this case series had clini-
cal and electrographic characteristics fulfilling clinical
criteria for MMPEI, including continuous migrating
polymorphous focal seizures combined with multi-
focal ictal patterns (Coppola, 2009). Two of the five
patients (Patients 1 and 2) had a dramatic response to
RUF with a > 50% reduction in seizure frequency and
no side effects. In another case (Patient 3), RUF was dis-
continued because of vomiting, and in the other two
cases (Patients 4 and 5), RUF did not result in seizure
reduction.
RUF is a triazole derivative which presumably exerts
antiepileptic activity by prolonging sodium chan-
nel inactivity, stabilizing neuronal cell membranes
(Cheng-Hakimian et al., 2006). It has a good oral absorp-
tion, a short half-life of six to ten hours, and is excreted
renally as an inactive metabolite (Cheng-Hakimian
et al., 2006; Perucca et al., 2008). RUF has limited inter-
actions with other drugs, although valproic acid may
increase plasma rufinamide concentrations, and car-
bamazepine, vigabatrin, phenytoin and phenobarbital
can decrease RUF plasma levels (Brodie et al., 2009;
Wheless and Vazquez, 2010). Previous reports suggest
that RUF can be a useful add-on treatment option for
children with different types of refractory epilepsy,
including multi-focal epilepsies but not MMPEI (Kluger
et al., 2009; Vendrame et al., 2010; Coppola et al., 2011;
Biton et al., 2010).
From the cases reported here it is difficult to identify
specific clinical features which were affected or not
by RUF. Overall, the five patients had similar age,
age of MMPEI onset, severity of MMPEI, and electro-
clinical characteristics. No particular AED, used in

combination with RUF, was associated with a lack of
efficacy or poor tolerability. Of note, for one of the
two cases with no efficacy of RUF, RUF was used as
monotherapy (Patient 5). Reported side effects were
vomiting and loss of appetite (Patients 3 and 4), similar
to those previously described (Kluger et al., 2009;
Vendrame et al., 2010; Coppola et al., 2010; Coppola
et al., 2010).
The present study included children between 25 and
41 months of age. To date, there is limited data on
the use of RUF in infants and small children, and only
a few studies have included children less than four
years of age (Vendrame et al., 2010; Kluger et al., 2010).
In the present case series, the highest dose of RUF with
efficacy and tolerability was 800 mg/day. Higher doses
of 1,000 mg/day have also been safely used in chil-
dren (Coppola et al., 2010). In adolescents and adults,
adjunctive RUF at a dose of 3,200 mg/day was shown
to be effective and safe in controlling partial-onset
seizures (Biton et al., 2010).
Our results demonstrate good efficacy and tolerability
of RUF in two of five cases with MMPEI. Although lim-
ited, these observations provide some hope for a novel
therapeutic option for MMPEI and future studies are
required to elucidate the validity of this new drug as
therapy for this otherwise devastating syndrome. �

Disclosure.
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Legends for video sequence
Videoclip illustrating child with multiple tonic
seizures in bilateral extremities.



E

R

B
M
o
N

B
d
r
s

B
t
a
2

C
J
I

C
p
o

C
D
n
2

C
a
2

C
d
m

C
r
L

G
A
w

H
R
m

K
t
t
2

K
p
i
2

O
Y
m
2

P
M
c
E

P
t
2

P
p

eferences

iton V, Sackellares JC, Vuong A, Hammer AE, Barrett PS,
essenheimer JA. Double-blind, placebo-controlled study

f lamotrigine in primary generalized tonic-clonic seizures.
eurology 2005; 65: 1737-43.

iton V, Krauss G, Vasquez-Santana B, et al. A randomized,
ouble-blind, placebo-controlled, parallel-group study of
ufinamide as adjunctive therapy for refractory partial-onset
eizures. Epilepsia 2010 (in press).

rodie MJ, Rosenfeld WE, Vazquez B, et al. Rufinamide for
he adjunctive treatment of partial seizures in adults and
dolescents: a randomized placebo-controlled trial. Epilepsia
009; 50: 1899-909.

heng-Hakimian A, Anderson GD, Miller JW, Rufinamide:
W. Pharmacology, clinical trials, and role in clinical practice.
nt J Clin Pract 2006; 60: 1497-501.

oppola G, Plouin P, Chiron C, Robain O, Dulac O. Migrating
artial seizures in infancy: a malignant disorder with devel-
pmental arrest. Epilepsia 1995; 36: 1017-24.

oppola G, Operto FF, Auricchio G, D’Amico A, Fortunato
, Pascotto A. Temporal lobe dual pathology in malig-
ant migrating partial seizures in infancy. Epileptic Disord
007; 9: 145-8.

oppola G. Malignant migrating partial seizures in infancy:
n epilepsy syndrome of unknown etiology. Epilepsia
009; 50: 49-51.
pileptic Disord, Vol. 13, No. 1, March 2011

oppola G, Grosso S, Franzoni E, et al. Rufinamide in chil-
ren and adults with Lennox-Gastaut syndrome: First Italian
ulticenter experience. Seizure 2010; 19: 587-91.

oppola G, Grosso S, Franzoni E, et al. Rufinamide in
efractory childhood epileptic encephalopathies other than
ennox-Gastaut syndrome. Eur J Neurol 2011; 18: 246-51.

i

V
w
e

W
a

Treatment of MMPEI with rufinamide

lauser T, Kluger G, Sachdeo R, Krauss G, Perdomo C,
rroyo S. Rufinamide for generalized seizures associated
ith Lennox-Gastaut syndrome. Neurology 2008; 70: 1950-8.

maimess G, Kadhim H, Nassogne MC. Bonnier C, van
ijckevorsel K. Levetiracetam in a neonate with malignant
igrating partial seizures. Pediatr Neurol 2006; 34: 55-9.

luger G, Kurlemann G, Haberlandt E, et al. Effectiveness and
olerability of rufinamide in children and adults with refrac-
ory epilepsy: first European experience. Epilepsy Behav
009; 14: 491-5.

luger G, Haberlandt E, Kurlemann G, et al. First Euro-
ean long-term experience with the orphan drug rufinamide

n childhood-onset refractory epilepsy. Epilepsy Behav
010; 17: 546-8.

kuda K, Yasuhara A, Kamei A, Araki A, Kitamura N, Kobayashi
. Successful control with bromide of two patients with
alignant migrating partial seizures in infancy. Brain Dev

000; 22: 56-9.

alhagen S, Canger R, Henriksen O, van Parys JA. Riviere
E, Karolchyk MA. Rufinamide: a double-blind, placebo-

ontrolled proof of principle trial in patients with epilepsy.
pilepsy Res 2001; 43: 115-24.

erez J, Chiron C, Musial C, et al. Stiripentol: efficacy and
olerability in children with epilepsy. Epilepsia 1999; 40: 1618-
6.

erucca E, Cloyd J, Critchley D, Fuseau E. Rufinamide: clinical
harmacokinetics and concentration-response relationships
21

n patients with epilepsy. Epilepsia 2008; 49: 1123-41.

endrame M, Loddenkemper T, Gooty V, et al. Experience
ith rufinamide in a pediatric population: a single center’s
xperience. Pediatric Neurology 2010; 43: 155-8.

heless JW, Vazquez B. Rufinamide: a novel broad-spectrum
ntiepileptic drug. Epilepsy Curr 2010; 10: 1-6.



<<
  /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




