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Abstract

Dystrophinopathies cover a spectrum of X-linked muscle disorders including Duchenne muscular dystrophy (DMD), Becker
muscular dystrophy (BMD), and cardiomyopathy due to pathogenic variants in the DMD gene. Neuropsychiatric manifestations
occur approximately in one-third of patients with dystrophinopathy. Epilepsy has been described. Here we report seizure and
electroencephalographic features of boys with dystrophinopathy and epilepsy. This is a retrospective chart review of eight
patients with dystrophinopathy and epilepsy seen at Arkansas Children’s Hospital and University of Rochester Medical center.
Six patients had DMD and two had BMD. Five patients had generalized epilepsy. Three patients had focal epilepsy and the sei-
zures were intractable in two of them. Brain imaging was available for five patients and were within normal limits. EEG abnor-
malities were noted in six patients. Seizures were well controlled on the current antiepileptic medication regimen in all patients.
Further research is needed to better elucidate the underlying mechanisms and genotype-phenotype correlations.
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Introduction understudied. A wide range of neurodevelopmental disorders,
neuropsychiatric comorbidities, and cognitive delay have been
reported in boys with dystrophinopathy including attention
deficit hyperactivity disorder (12-33%), obsessive compulsive
disorder (5%), anxiety/depression (25%), and social chal-
lenges.*® Seizures and epilepsy have been reported.”® Here
we describe the seizure and electroencephalographic (EEG) man-
ifestations of epilepsy in our patients with dystrophinopathy.

Dystrophinopathies constitute a group of X-linked muscle dis-

orders resulting from pathogenic variants in the DMD gene that

encodes dystrophin. The clinical spectrum of dystrophinopathy

include Duchenne muscular dystrophy (DMD), Becker muscu-

lar dystrophy (BMD), and X-linked cardiomyopathy.! DMD

usually presents in early childhood with delayed motor mile-

stones and weakness. DMD is rapidly progressive, with

affected children being wheelchair dependent by the age of

12 years.l Cardiomyopathy occurs in almost all individuals  'Division of Neurology, Department of Pediatrics, Arkansas Children’s

with DMD after the age of 18 years. Few survive beyond the  Hospital, University of Arkansas for Medical Sciences, Little Rock, Arkansas,

third decade, with respiratory complications and progressive ~USA o 4

cardiomyopathy being common causes of death.! BMD is char- Department of Neurology, University of Rochester Medical Center,

R . Rochester, NY, USA

acterized by later onset skeletal muscle weakness. Despite the

milder skeletal muscle involvement, heart failure from cardio-  Search terms: Seizures, epilepsy, intractable, DMD, BMD, Muscular dystrophy.

myopathy is a common cause of morbidity and the most

common cause of death in BMD."! Milder cases of asymptom-  Corresponding Author:

atic elevation of serum creatine kinase and predominant behavio- Aravindhan Yeera'?andiyan.‘ MP, U?iverSi,ty of Arkansas for Mec."cal Sclences,
53 Arkansas Children’s Hospital, | Children’s Way, Slot 512-15, Little Rock, AR

ral problems are not uncommon.™ The central nervous system 77902 UsA.

involvement in dystrophinopathy has been recognized*® but Email: aveerapandiyan@uams.edu
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Table |. Demographic and Clinical Information of Our Patients with Dystrophinopathy and Epilepsy.

Patient Current age Age at diagnosis of dystrophinopathy Steroid
Number (years) (years) Phenotype Genotype therapy
I 24 7 BMD Diagnosed by muscle pathology No
2 14 2 DMD Stop codon (details not Deflazacort
available)
3 I 4 DMD Exons 46-55 deletion Deflazacort
4 I Prenatal DMD Exons 45-52 deletion Prednisone
5 10 | BMD Exon 48-51 deletion No
6 17 10 DMD Exons 4651 deletion Prednisone
7 14 6.5 DMD Exons 48-54 deletion Deflazacort
8 16 3 DMD Stop codon c.1207G>T; Deflazacort
p-Gly403*
BMD: Becker muscular dystrophy; DMD: Duchenne muscular dystrophy.
Table 2. Clinical Characteristics of Epilepsy in Our Patients With Dystrophinopathy.
Patient Age at first Brain Status
Number  seizure Seizure semiology EEG findings Epilepsy type imaging  Current AEDs Previous AEDs  epilepticus
I 6 years GTCS NA Generalized NA Lamotrigine None No
epilepsy Clonazepam
2 I3 years GTCS 2—4 Hz generalized Generalized Normal  Zonisamide None No
spike and epilepsy CT
poly-spike wave
discharges
3 4 NA Atypical spike and  Focal NA Levetiracteam  Topiramate No
months waves discharges epilepsy
in the right
occipital region
4 3 years Focal seizure Diffusely slow Focal Normal  Clobazam Carbamazepine  Yes
background for epilepsy MRI Zonisamide
age; Multifocal Clonazepam
epileptiform Topitamate
discharges
5 5 weeks Focal seizure Diffusely slow Focal Normal  Vigabatrin Oxcarbazepine  yes
(right arm background for epilepsy MRI Lacosamide Levetiracetam
posturing age; right Phenobarbital
followed by temporal Valproic acid
hyperkinetic inter-ictal Topiramate
movements) epileptiform Lamotrigine
discharges
6 14 years GTCS Normal Generalized  Normal  Levetiracetam None No
epilepsy CT
7 I3 years GTCS Intermittent Generalized  Normal  None None No
generalized spike epilepsy CT
and poly-spike
wave discharges
8 14 years GTCS Fairly frequent Generalized NA Levetiracetam  None No
generalized spike epilepsy

and poly-spike
and wave
discharges

GTCS: Generalized tonic clonic seizure; NA: Not available; CT: Computed tomography; MRI: Magnetic resonance imaging.
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Methods

This retrospective study was conducted at Arkansas Children’s
Hospital and University of Rochester Medical center as approved by
the respective institutional review boards. Electronic health records
of patients with dystrophinopathy and seizures/epilepsy were
reviewed. The following data were collected as available: type of dys-
trophinopathy, genetic information, seizure and epilepsy type, age at
first seizure, EEG findings, neuroimaging findings, seizure control,
anti-epileptic medications used, and medical, family, and surgical
history.

Results

We included eight patients with dystrophinopathy who had epi-
lepsy. The demographic information is illustrated in table 1 and
their epilepsy characteristics in table 2. Six patients had DMD
and two had BMD. Five patients had generalized epilepsy.
Seizures were intractable (no seizure control after adequate
trials of two antiepileptic medications) in two of the three patients
with focal epilepsy. There was no head injury prior to first
seizure in any of our patients. Brain imaging as available were
within normal limits. EEG abnormalities were noted in six
patients. Seizures were well controlled on the current antiepilep-
tic medication regimen in all patients.

Discussion

Neuropsychiatric manifestations such as ADHD, learning diffi-
culties, autism spectrum disorder, anxiety, and intellectual dis-
ability occur in approximately one-third of patients with
dystrophinopathy.***!® Due to recent studies investigating
the role of dystrophin in brain function, there is some insights
into the extent of dystrophin disturbances resulting in central
nervous system manifestations such as seizure disorders.
Although epilepsy and DMD have been described before as
rare comorbidities, growing evidence suggests the prevalence
of epilepsy in dystrophinopathy is more common than previ-
ously documented. The prevalence of epilepsy in dystrophinop-
athy is estimated to be from 3.14% to 8% which is substantially
higher than that of in the general population (0.5-1%).”
Several seizure and epilepsy types have been described in
patients with DMD and BMD. Generalized epilepsy consisting
of generalized tonic- clonic seizures, and absence seizures were
more common. Focal epilepsy has also been reported.”® In our
cohort, 5 patients had generalized epilepsy and three had focal
epilepsy. None of our patients had absence seizures.
Dystrophin aids in the anchoring and stabilization of GABA
receptors as well as in regulation of neurotransmitter release.'’
The DMD gene encodes various dystrophin isoforms that are
expressed in the central nervous system. The full-length iso-
forms (3 variants of Dp427) are present in the GABAergic syn-
apses in the cerebral cortex, cerebellum and hippocampus and
the shorter isoforms are localized in the glia (Dp260, Dp140,
Dpl16, and Dp71).%'*!* These dystrophin isoforms have
been postulated to have possible role in epileptogenesis with
varied mechanisms related to their distribution in the brain.

The relationship between absence of dystrophin brain isoforms
and increased neuronal excitability has been described in
animal models.'*'> Mouse model of temporal lobe epilepsy
had shown relationship between dystrophin expression and
post-synaptic GABAergic neuronal upregulation.'* Absence
of shorter dystrophin, especially Dp71, causes alterations in
the aquaporin-4 levels that has been suggested to cause neuro-
nal hyperexcitability and seizures.®'® Majority of patients
described in this report harbor deletions in DMD gene involving
shorter dystrophin isoforms.

Studies have shown nonspecific EEG abnormalities such as
14 and 6 Hz positive spikes in patients with dystrophinop-
athy.'” These changes could be attributed to functional neural
deficits and synaptic dysfunction secondary to absence of dys-
trophin.'”*'® Such nonspecific EEG changes in the absence of
clinical seizures in these boys should be interpreted with
caution. None of our patients had these non-specific changes.

In conclusion, we describe the seizure and EEG characteris-
tics of eight patients with dystrophinopathy who also had epi-
lepsy. Further larger studies are needed to better understand
the epilepsy characteristics and management, underlying
seizure mechanisms, and DMD genotype — seizure phenotype
correlations.

Declaration of Conflicting Interests

The author(s) declared the following potential conflicts of interest with

respect to the research, authorship, and/or publication of this article:
AV has received compensation for ad-hoc advisory boards/consulting
activity with Biogen, Novartis, AveXis, Sarepta therapeutics, PTC ther-
apeutics, Scholar Rock, Fibrogen, AMO pharma, Pfizer, Muscular
Dystrophy Association, Parent Project Muscular Dystrophy, and
France Foundation outside of the submitted work. EC has received per-
sonal compensation for serving on advisory boards and/or as a consultant
for Alexion, Argenx, Biogen, Amicus, Momenta, Medscape, Pfizer,
PTC Therapeutics, Sanofi/Genzyme, Sarepta, Janssen, NS Pharma,
Wave, and Strongbridge Biopharma. EC has received research and/or
grant support from the Centers for Disease Control and Prevention,
CureSMA, Muscular Dystrophy Association, National Institutes of
Health, Orphazyme, the Patient-Centered Outcomes Research Institute,
Parent Project Muscular Dystrophy, PTC Therapeutics, Santhera,
Sarepta Therapeutics, Orphazyme, and the US Food and Drug
Administration. EC has received royalties from Oxford University
Press and compensation from Medlink for editorial duties. Other
authors report no relevant disclosures.

Funding

The author(s) received no financial support for the research, author-
ship, and/or publication of this article.

ORCID iDs

Praveen Kumar Ramani https:/orcid.org/0000-0002-0165-6955
Aravindhan Veerapandiyan https://orcid.org/0000-0002-3065-
3956

References

1. Darras BT, Urion DK, Ghosh PS. Dystrophinopathies. In: Adam
MP, Everman DB, Mirzaa GM, et al. eds. (R). GeneReviews®


https://orcid.org/0000-0002-0165-6955
https://orcid.org/0000-0002-0165-6955
https://orcid.org/0000-0002-3065-3956
https://orcid.org/0000-0002-3065-3956
https://orcid.org/0000-0002-3065-3956

Child Neurology Open

[Internet]. Seattle (WA): University of Washington, Seattle; 1993.
2000 Sep 5 [updated 2022 Jan 20].2022

. Harada Y, Sorensen ST, Aravindhan A, Stefans V, Veerapandiyan
A. Dystrophinopathy in a family due to a rare nonsense mutation
causing predominant behavioral phenotype. J Pediatr Neurol.
2020;18:210-214.

. Saylam E, Aravindhan A, Stefans V, Veerapandiyan A.
Pseudometabolic presentation of dystrophinopathy in a family
due to a rare nonsense mutation. J Clin Neuromuscul Dis.
2020;21:245-246.

. Hendriksen RGF, Vles JSH, Aalbers MW, Chin RFM, Hendriksen
JGM. Brain-related comorbidities in boys and men with Duchenne
muscular dystrophy: a descriptive study. Eur J Paediatr Neurol.
2018;22:488-497.

. Pane M, Lombardo ME, Alfieri P, et al. Attention deficit hyperactiv-
ity disorder and cognitive function in Duchenne muscular dystro-
phy: phenotype-genotype correlation. J Pediatr. 2012;161:705-
709 ¢701.

. Snow WM, Anderson JE, Jakobson LS. Neuropsychological and
neurobehavioral functioning in Duchenne muscular dystrophy:
A review. Neurosci Biobehav Rev. 2013;37:743-752.

. Goodwin F, Muntoni F, Dubowitz V. Epilepsy in Duchenne and
Becker muscular dystrophies. Eur J Paediatr Neurol. 1997;1:115-
119.

. Pane M, Messina S, Bruno C, et al. Duchenne muscular dystrophy
and epilepsy. Neuromuscul Disord. 2013;23:313-315.

. Birnkrant DJ, Bushby K, Bann CM, et al. Diagnosis and manage-
ment of Duchenne muscular dystrophy, part 1: Diagnosis, and
neuromuscular, rehabilitation, endocrine, and gastrointestinal
and nutritional management. Lancet Neurol. 2018;17:251-267.

10.

12.

14.

15.

16.

17.

Ricotti V, Mandy WP, Scoto M, et al. Neurodevelopmental, emo-
tional, and behavioural problems in Duchenne muscular dystrophy
in relation to underlying dystrophin gene mutations. Dev Med
Child Neurol. 2016;58:77-84.

. Knuesel I, Mastrocola M, Zuellig RA, Bornhauser B, Schaub MC,

Fritschy JM. Short communication: Altered synaptic clustering of
GABAA receptors in mice lacking dystrophin (mdx mice). Eur J
Neurosci. 1999;11:4457-4462.

Doorenweerd N, Mahfouz A, van Putten M, et al. Timing and
localization of human dystrophin isoform expression provide
insights into the cognitive phenotype of Duchenne muscular dys-
trophy. Sci Rep. 2017;7:12575.

. Doorenweerd N, Mahfouz A, van Putten M, et al. Author correc-

tion: Timing and localization of human dystrophin isoform expres-
sion provide insights into the cognitive phenotype of Duchenne
muscular dystrophy. Sci Rep. 2018;8:4058.

Knuesel I, Zuellig RA, Schaub MC, Fritschy JM. Alterations in
dystrophin and utrophin expression parallel the reorganization of
GABAergic synapses in a mouse model of temporal lobe epilepsy.
Eur J Neurosci. 2001;13:1113-1124.

Pilgram GS, Potikanond S, Baines RA, Fradkin LG, Noordermeer
IN. The roles of the dystrophin-associated glycoprotein complex
at the synapse. Mol Neurobiol. 2010;41:1-21.

Binder DK, Nagelhus EA, Ottersen OP. Aquaporin-4 and epi-
lepsy. Glia. 2012;60:1203-1214.

Barwick DD, Osselton JW, Walton JN. Electroencephalographic
studies in hereditary myopathy. J Neurol Neurosurg Psychiatry.
1965;28:109-114.

. Anderson JL, Head SI, Rae C, Morley JW. Brain function in

Duchenne muscular dystrophy. Brain. 2002;125:4-13.



	 Introduction
	 Methods
	 Results
	 Discussion
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /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 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /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 false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /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 false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /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
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


