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Abstract. Treatment of west syndrome in patients with tuberous sclerosis, the relevant effective period and doses of vigabatrin
(VGB) to avoid serious side effects still needs further investigation. We report on a Japanese girl who showed good results with
a very low dose of VGB. Tonic spasms appeared at 5 mo of age. Adrenocorticotropic hormone therapy resulted in incomplete
seizure control. VGB at the lowest practical dose (30 mg/kg/d) showed complete control after 3 d. With reduction of the dose to
10 mg/kg/d, side effects such as hyperactivity, irritability, and sleep disturbances improved. She was seizure-free for the next
6 mo with an improved developmental quotient. Ophthalmological evaluation revealed no abnormality. The present case illus-
trates that low-dose VGB therapy (10 mg/kg/d) has fewer side effects and may bring prompt seizure control in west syndrome
with tuberous sclerosis.
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1. Introduction

In 1990, vigabatrin (VGB), an irreversible and highly
selective inhibitor of gama-aminobutyric acid transami-
nase, was found to be effective in treating infantile
spasms, particularly in those affected by tuberous
sclerosis complex (TSC). The overwhelming majority
of responders (86%) were reported to be those who used
VGB as a first-line drug for infantile spasms due to
tuberous sclerosis [1]. VGB has been reported to be

effective in European studies of infantile spasms, where
most studies used doses of 100–200 mg/kg/d [2].

Currently, the relevant effective period and doses of
VGB to avoid serious side effects still need further
investigation [3]. Here, we describe a clinical case of
west syndrome with tuberous sclerosis, where VGB
was efficacious at a markedly lower dose than pre-
viously reported.

2. Case report

A 20-month-old girl had been delivered at 38 wk
gestation by cesarean section. Her birth weight was
2662 g, and Apgar scores at 1 and 5 min were 8 and 9,
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respectively. She was the second offspring of healthy
unrelated parents, and her older sister was healthy. No
family history of neurological disease was evident. She
was suspected of having TSC because of cardiac rhabdo-
myomas noted during pregnancy. She was diagnosed
with TSC based on leucoderma shaped like a leaf of
the skin and multiple tubers in subcortical white matter
on magnetic resonance imaging at birth; a hamartoma
of the left retina was also observed.
The first episode of spasms in a cluster occurred when

she was 5-month-old. Thereafter, her smile and head
control disappeared. The electroencephalogram (EEG)
showed hypsarrhythmia. She was diagnosed with symp-
tomatic west syndrome due to TSC. Vitamin B6 was not
effective. Adrenocorticotropic hormone (ACTH) ther-
apy at a dose of 0.0125 mg/kg (0.5 IU/kg) synthetic
ACTH was given daily for 2 wk, then on alternate days
for 1 wk and two times for 1 wk, failed to bring a com-
plete cessation of spasms. Spasms in clusters were resis-
tant to several antiepileptic drugs and combinations of
sodium valproate (VPA) and nitrazepam. She was
referred to our hospital for further treatment at 8 mo of
age, taking VPA. She had no head control or sitting
without assistance. Visual fixation and pursuit were
observed, but no social smile.
Her developmental quotient (Enjoji scale of infant

development) was 36. EEG showed hypsarrhythmia
interictally. Electroretinography (ERG) revealed no
abnormality. At 8-month-old, she was started on
VGB (30 mg/kg/d) with VPA (12 mg/kg/d). Because
it was available neither commercially nor for investi-
gational use in Japan at that time, we obtained VGB
from abroad after receiving approval from the ethics
committee of Tohoku University Hospital to use
VGB for a fixed period of time (6 mo). Spasms disap-
peared 3 d after the first administration of VGB. We
reduced and then stopped VPA because of the appear-
ance of hyperactivity, irritability, and sleep distur-
bances. However, these symptoms showed no
improvement. We then reduced the dose of VGB
slowly to 6 mg/kg/d at 12 d after starting VGB ther-
apy, when her EEG showed no epileptic discharge.
The hyperactivity, irritability, and sleep disturbances
improved slowly after reducing the VGB dose. We
increased the dose of VGB to 10 mg/kg/d 15 d after
starting VGB therapy because episodes of eye devia-
tion to the right side after blinking became apparent.
However, after video-EEG monitoring confirmed that
there was no epileptic discharge associated with the
episodes of eye deviation. VGB was continued at

the same dose (10 mg/kg/d). No recurrence of spasms
occurred in 6 mo, and no seizure of any other type
was ever seen.

Four mo after starting VGB, when the patient was
1-year-old, her developmental quotient was 65 (Enjoji
scale of infant development). EEG showed some
spikes in the bilateral occipital areas, although hypsar-
rhythmia was not seen. The developmental quotient of
Enjoji scale of infant development improved to 78
at 6 mo after starting VGB therapy when she was
14-month-old. EEG at 16 mo of age revealed no epilep-
tic discharge. ERG revealed no abnormality at 4 or 6 mo
after starting VGB therapy. After 6 mo of VGB therapy
in our hospital, she continued to take VGB (10 mg/kg/d)
at home, obtained by her parents from abroad. She has
continued to have no further seizures to her current
age of 20 mo.

3. Discussion

We report on a Japanese patient with west syn-
drome, who was well controlled with very low-dose
VGB therapy. A survey of the literature found that
daily doses of VGB range from 18 to 400 mg/kg/d
(Table 1). Elterman et al. [4] compared the efficacy
of two different doses (low-dose, 18–36 mg/kg/d vs.
high-dose, 100–148 mg/kg/d). The response rate of
subjects in the high-dose treatment group was greater
than that of subjects in the low-dose treatment group
(spasm cessation rates for the high-dose and low-dose
treatment groups were 11% and 26%, respectively).
On the other hand, Mitchell et al. [5] reported their
experience on the use of VGB in the treatment of
infantile spasms with or without TSC. Parents were
instructed to begin VGB at the lowest practical dose.
If response occurred at the lower dose, they were
instructed to continue it. Twelve of 20 patients
responded with complete cessation of spasms and
resolution of hypsarrhythmia at doses ranging from
25 to 135 mg/kg/d. Clinical response was often
observed after 1–2 wk. They concluded that the
response to VGB in infantile spasms was dose inde-
pendent [5].

As seen in the reports of Aicardi et al. [2] and
Chiron et al. [6], where the elimination of spasms
was achieved at an average of 4 d in those patients
who responded to VGB, the effect of VGB was
observed within 1 wk in the vast majority of patients
[7,8]. This is a very prompt response compared with

256 N. Hino-Fukuyo et al. / Extremely low-dose vigabatrin for West syndrome



that observed with steroids, benzodiazepines, or VPA.
However, those reports used relatively high doses,
ranging from 80 to 150 mg/kg/d.
In contrast, Parisi et al. [9] have suggested that VGB

can be rapidly effective at low doses in TSC infants if
the treatment is started very soon after the onset of
spasms. In the present patient, cessation of spasms was
observed within 3 days after starting low-dose VGB
therapy, and the development and seizure prognosis
were excellent at the age of 16mo. Thus, if an early
diagnosis of TSC is made and spasms are controlled at
an early stage using low-dose VGB, learning and beha-
vioral outcomes in TSC infants may be further
improved. Mitchell et al. [5] recommended that VGB
be initiated at the lowest practical dose (generally
approximately 20–30 mg/kg/d) and gradually increased
until both clinical and EEG response are observed,
rather than beginning at a higher dose, such as
100 mg/kg/d, as recommended previously.
Currently the minimum duration and doses of VGB

treatment that can produce side effects are unknown.
Although a marked decrease in ERG responses from
scotopic threshold response has been suggested as early
marker of retinal toxicity, there is still no definite mea-
sure for monitoring retinal toxicity induced by VGB. It
is suggested that children on VGB should be followed
by ERG every 6 mo to 1 yr throughout the treatment
course [10]. Unfortunately, we could not examine
ERG after 6 mo of treatment because the patient moved
to another hospital close to her home. Careful follow up
is needed to see if long-term use of low-dose VGB con-
tributes to visual difficulties.

As a reason why low-dose VGB had an efficacy on
this patient, other medicine tried before low-dose
VGB, such as ACTH, VPA or vitamin B6, might be
related to the favorable result. We need further obser-
vations to evaluate the long-term prognosis in this
patient. However, we believe that low-dose VGB ther-
apy (10 mg/kg/d) has fewer side effects and may bring
prompt seizure control in TSC, although more cases
are needed before reaching any conclusion.
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Vles et al. [11] (1993) Open 50–100 1 1
Schmitt et al. [12] (1994) Open, monotherapy, add-on Up to 150 2 2
Appleton [7] (1995) Retrospective 80–120 3 3
Aicardi et al. [2] (1996) Retrospective 20–400

(average 99)
28 27

Vigevano et al. [8] (1997) Open randomized 100–150 3 3
Chiron et al. [6] (1997) Open randomized 150 18 18
Mitchell et al. [5] (2002) Open 25–135 1 1
Elterman et al. [4] (2010) Randomized 18–148 38 22
Present case Case report 10 1 1

*A responder is defined as a patents in whom there was total cessation of spasms.

N. Hino-Fukuyo et al. / Extremely low-dose vigabatrin for West syndrome 257



[8] Vigevano F, Cilio MR. Vigabatrin versus ACTH as first-line
treatment for infantile spasms: a randomized, prospective
study. Epilepsia 1997;38(12):1270–4.

[9] Parisi P, Bombardieri R, Curatolo P. Current role of vigaba-
trin in infantile spasms. Eur J Paediatr Neurol 2007;11(6):
331–6.

[10] Camposano SE, Major P, Halpern E, Thiele EA. Vigabatrin
in the treatment of childhood epilepsy: a retrospective chart

review of efficacy and safety profile. Epilepsia 2008;49(7):
1186–91.

[11] Vles JSH, van der Hyden AMHG, Ghijs A, Troost J. Vigaba-
trin in the treatment of infantile spasms. Neuropediatrics
1993;24(4):230–1.

[12] Scmitt B, Wohlrab G, Boltshauser E. Vigabatrin in
newly diagnosed infantile spasms. Neuropediatrics 1994;
25(1):54.

258 N. Hino-Fukuyo et al. / Extremely low-dose vigabatrin for West syndrome



<<
  /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 /LeaveColorUnchanged
  /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 <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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


