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Postinfectious Acute Disseminated
Encephalomyelitis Associated With Antimyelin
Oligodendrocyte Glycoprotein Antibody
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Abstract
Myelin oligodendrocyte glycoprotein is a major target of the humoral immune response in children affected by inflammatory
demyelinating diseases of the central nervous system. Although myelin oligodendrocyte glycoprotein causes autoimmune
encephalitis in different animal models, the relevance of this mechanism in human autoimmune diseases of the central nervous
system is unclear. We herein report a child with acute disseminated encephalomyelitis possibly triggered by central nervous
system infection of primary herpes simplex virus in the presence of antimyelin oligodendrocyte glycoprotein antibody. A healthy
5-year-old Japanese boy suffered from acute disseminated encephalomyelitis. He was positive for antimyelin oligodendrocyte
glycoprotein antibody in both the serum and the cerebrospinal fluid, and herpes simplex virus-1 DNA on polymerase chain
reaction of the cerebrospinal fluid. We speculated that the central nervous system infection of primary herpes simplex virus
disrupted the blood–brain barrier, and antimyelin oligodendrocyte glycoprotein antibody already present in serum was trans-
ferred to the cerebrospinal fluid, resulting in the onset of acute disseminated encephalomyelitis. This might be the mechanism
underlying postinfectious acute disseminated encephalomyelitis associated with myelin oligodendrocyte glycoprotein antibody.
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Myelin oligodendrocyte glycoprotein is exclusively expressed

on the surface of oligodendrocytes in the central nervous sys-

tem.1 Antimyelin oligodendrocyte glycoprotein antibody is

predominantly detected in pediatric acute disseminated

encephalomyelitis, optic neuritis, and aquaporin-4 antibody-

seronegative neuromyelitis optica spectrum disorder.2 Pedia-

tric acute disseminated encephalomyelitis cases have a higher

rate of positive antimyelin oligodendrocyte glycoprotein anti-

body than adult cases.3 The ratio of preceding infection is

higher in patients with demyelinating disorders associated with

antimyelin oligodendrocyte glycoprotein antibody than in

those with disorders not associated with myelin oligodendro-

cyte glycoprotein antibody.4 These findings suggest that infec-

tion might trigger the immune reaction causing acute

disseminated encephalomyelitis associated with antimyelin oli-

godendrocyte glycoprotein antibody in children.

We encountered a case of acute disseminated encephalo-

myelitis likely triggered by central nervous system infection

of primary herpes simplex virus in the presence of antimyelin

oligodendrocyte glycoprotein antibody. This case supports the

mechanism involving the passive incurrence of antimyelin
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oligodendrocyte glycoprotein antibody through the blood–

brain barrier from the periphery into the central nervous system

potentially playing an important role in the development of

acute disseminated encephalomyelitis.

Case Report

A healthy 5-year-old boy developed a fever, pharyngitis, vomit-

ing, and headache (Figure 1). He was admitted our hospital

because of a persistent fever, vomiting, and headache, as well

as the new appearance of an impaired consciousness 8 days after

the onset.

Clinical findings showed a Glasgow Coma Scale of

E3V2M5, body temperature of 38.0 �C, neck stiffness, spasticity

of the bilateral ankle joints, and hypertonia. A laboratory anal-

ysis showed an elevated white blood cell count of 21 280/mL and

a C-reactive protein level of 1.5 mg/dL. A cerebrospinal fluid

examination showed pleocytosis (130/mL with mononuclear

cells 110/mL, neutrophils 20/mL), with a protein concentration

of 73.1 mg/dL.

An electroencephalogram showed a 1.5- to 2-Hz diffuse sig-

nal consisting of a high-amplitude d wave predominantly in

bilateral frontal head regions, 8 days after the onset. There were

no findings suggesting focal encephalitis with periodic latera-

lized epileptiform discharges, asymmetry of background activ-

ity, or focal abnormal discharges. Brain magnetic resonance

imaging (MRI) on day 8 after the onset showed multifocal

high-intensity lesions in the bilateral cortex and subcortical

white matter on corresponding T2-weighted imaging, fluid-

attenuated inversion recovery imaging, and diffusion-

weighted imaging, and a low-intensity lesion on corresponding

apparent diffusion coefficient map (Figure 2A).

We suspected the patient had acute disseminated encephalo-

myelitis based on the findings of an impaired consciousness and

the neuroimaging and electroencephalography results and acute

meningoencephalitis based on the clinical symptoms, neck stiff-

ness, and cerebrospinal fluid pleocytosis. The diagnosis of acute

disseminated encephalomyelitis was based on the International

Pediatrics Multiple Sclerosis Study Group criteria.5 We started

therapy with intravenous methylprednisolone (30 mg/kg/d) for 5

consecutive days for acute disseminated encephalomyelitis. At

the same time, we administered acyclovir 60 mg/kg/d and the

antibiotics ampicillin 400 mg/kg/d and ceftriaxone 120 mg/kg/d

for acute meningoencephalitis. The fever, vomiting, headache,

and spasticity disappeared at 10 days after the onset. We per-

formed spinal MRI on day 13 after the onset and found a high-

intensity lesion in the cervical spinal cord on T2-weighted

imaging (Figure 2B). His conscious level improved at 14 days

after the onset.

Although we confirmed negativity for blood culture and

stopped ampicillin and ceftriaxone on day 16 after the onset, he

developed a fever again. We added intravenous immunoglobulin

Figure 1. Clinical course of the therapy, symptoms, and laboratory data. This graph illustrates the therapy course, the patient’s symptoms, and
the laboratory data. ABPC indicates ampicillin; ACV, acyclovir; CSF, cerebrospinal fluid; CTRX, ceftriaxone; HSV, herpes simplex virus; IVIG,
intravenous immunoglobulin; MOG, myelin oligodendrocyte glycoprotein; mPSL, methylprednisolone; MRI, magnetic resonance imaging; PSL,
prednisolone.
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at 1.5 g/kg/d and continued acyclovir until day 28 after the onset,

as we retrospectively confirmed elevated levels of herpes sim-

plex virus-1 DNA in the cerebrospinal fluid (400 copies/mL;

normal: <100 copies/mL) by real-time polymerase chain reac-

tion at the time of admission. All of his symptoms were

improved, and we started the administration of oral prednisolone

(1 mg/kg/d) on day 18 after the onset. We confirmed negativity

for herpes simplex virus-1 DNA in the cerebrospinal fluid and

improvement in his brain and spinal MRI lesions on day 29 after

the onset. He was discharged from our hospital on day 31 after the

onset. He did not have any neurological deficits.

Cell-based immunoassays revealed positivity for antimyelin

oligodendrocyte glycoprotein antibody with a titer of 1:2048

(normal <1:128) in the serum, 1:8 (normal <1:2) in the cere-

brospinal fluid, and negativity for antiaquaporin-4 antibody.

Other specific to the autoimmune encephalitis antibodies such

as anti-N-methyl-D-aspartate receptor antibody or antileucine-

rich glioma-inactivated 1 antibody were not measured. Myelin

basic protein level was elevated (15 714 pg/mL, normal

<102 pg/mL) and oligoclonal bands were negative at the time

of admission (day 8). At the same time, herpes simplex virus-1

DNA polymerase chain reaction in the cerebrospinal fluid

revealed positivity, but the serum values for herpes simplex

virus-1 immunoglobulin M (0.09; normal: <0.80) and immu-

noglobulin G (0.1; normal: <2.0) indicated negativity.

Antimyelin oligodendrocyte glycoprotein antibody assays

for antimyelin oligodendrocyte glycoprotein antibody were

performed at Tohoku University. The cell-based assay for mye-

lin oligodendrocyte glycoprotein antibody detection in living

cells has previously been described.2 Goat antihuman immu-

noglobulin G was used as a secondary antibody.

Discussion

We herein report a patient who had herpes simplex virus

meningoencephalitis coexisting with acute disseminated ence-

phalomyelitis associated with antimyelin oligodendrocyte gly-

coprotein antibody. We confirmed primary herpes simplex

virus infection based on the clinical findings of a fever, phar-

yngitis, meningitis, and virological findings of serological

negativity for both herpes simplex virus immunoglobulin M

and immunoglobulin G and positivity for herpes simplex virus

polymerase chain reaction in his cerebrospinal fluid. Detection

of herpes simplex virus DNA in the cerebrospinal fluid by

polymerase chain reaction has become the gold-standard test

for the diagnosis of herpes simplex virus infection involving

the central nervous system because the sensitivity of cerebrosp-

inal fluid polymerase chain reaction in HSE is 96%, and its

specificity is 99%.6

Figure 2. A, Brain MRI findings in day 8 after the onset. The images showed multifocal high-intensity lesions on corresponding axial T2-weighted
imaging, fluid-attenuated inversion recovery imaging, and diffusion-weighted imaging, and a low-intensity lesion on corresponding apparent
diffusion coefficient map. B, Spinal MRI findings in day 13 after the onset. The image showed a high-intensity lesion (arrow) in the cervical spinal
cord on T2-weighted imaging. A indicates anterior; ADC, apparent diffusion coefficient; DWI, diffusion-weighted imaging; FLAIR, fluid-
attenuated inversion recovery imaging; L, left; MRI, magnetic resonance imaging; P, posterior; R, right; T2WI, T2-weighted imaging.
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Antimyelin oligodendrocyte glycoprotein antibody is predo-

minantly detected in pediatric acute disseminated encephalo-

myelitis, optic neuritis, and aquaporin-4 antibody-seronegative

neuromyelitis optica spectrum disorder.2 Pediatric acute disse-

minated encephalomyelitis cases have a higher rate of positive

antimyelin oligodendrocyte glycoprotein antibody than adult

cases.3 In the present pediatric patient, antimyelin oligodendro-

cyte glycoprotein antibody was already present at a high level in

the peripheral blood during the acute phase of herpes simplex

virus primary infection before the elevation of herpes simplex

virus antibody. In his cerebrospinal fluid, oligoclonal bands were

negative. These findings suggest that the blood–brain barrier was

disrupted by the primary herpes simplex virus infection, and

antimyelin oligodendrocyte glycoprotein antibodies already

present in the peripheral blood were then transferred to the cere-

brospinal fluid, resulting in the development of acute dissemi-

nated encephalomyelitis.

In animal models, pathogenic antimyelin oligodendrocyte

glycoprotein antibody can be present in the circulation with no

adverse effects induced unless it enters the central nervous

system via a broken blood–brain barrier, which can be

induced by inflammatory responses.1 Experiments in animal

models generating antimyelin oligodendrocyte glycoprotein

antibody showed the development of an acute disseminated

encephalomyelitis-like disease after infection with encephalo-

myelitis virus.7 This mechanism has not been reported in

humans. However, we believe that the same mechanism as was

reported in the animal model of acute disseminated encephalo-

myelitis associated with antimyelin oligodendrocyte glycopro-

tein antibody was involved in the present patient.

The clinical characteristics of postinfectious demyelinating

diseases with antimyelin oligodendrocyte glycoprotein anti-

body are reviewed in Table 1.8–12 All cases had an onset of

postinfectious demyelinating disease with antimyelin oligoden-

drocyte glycoprotein antibody of 3 to 12 days (median 8.5 days)

within 2 weeks from the primary infection. However, the inter-

val between the primary infection and onset of demyelinating

disease was too short to determine whether or not antimyelin

oligodendrocyte glycoprotein antibody was produced by

the primary infection because the measured antimyelin

oligodendrocyte glycoprotein antibody was suspected to be

immunoglobulin G fractionation, not immunoglobulin M. We

speculate that antimyelin oligodendrocyte glycoprotein anti-

body transferred through the blood–brain barrier from the per-

iphery into the central nervous system rather than being

produced within the central nervous system. However, we did

not analyze antimyelin oligodendrocyte glycoprotein antibody

before the onset of acute disseminated encephalomyelitis, which

is one limitation of this report.

Conclusion

Serologic myelin oligodendrocyte glycoprotein antibodies were

present at the time of primary herpes simplex virus infection in

the central nervous system. We hypothesized that primary

herpes simplex virus infection in the central nervous system

might possibly disrupt the blood–brain barrier, and antimyelin

oligodendrocyte glycoprotein antibodies, which had been

already present in the peripheral blood, transferred to the central

nervous system and triggered central demyelination. This case

might suggest the mechanism underlying postinfectious acute

disseminated encephalomyelitis associated with myelin oligo-

dendrocyte glycoprotein antibody.
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Table 1. Clinical Characteristics of Postinfectious ADEM With Anti-MOG Antibody.

Reference

Patients
Type of demyelinating
disease

Days until the onset of
demyelinating disease after

prior infection (days)
Etiology of prior
infection

MOG antibody (serum)

AQ4Age (years) Gender Titer (days)

Our case 5 M ADEM 8 HSV 2048 8 N
Nakamura et al8 36 M ADEM 8 EBV 1024 8 N
Nakamura et al9 41 M Optic neuritis,

meningoganglionitis
12 HSV 1024 32 N

Vieira et al10 9 F Optic neuritis, myelitis 10 HHV6 32 10 N
Amano et al11 32 M Myelitis 9 Influenza type A 65 536 8 N
Shiga et al12 69 M Myelitis 3 VZV 128 4 N

Abbreviations: ADEM, acute disseminated encephalomyelitis; AQ4, aquaporin-4 antibody; EBV, Epstein-Barr virus; F, female; HHV6, human herpes virus 6; HSV,
herpes simplex virus; M, male; MOG, myelin oligodendrocyte glycoprotein; VZV, varicella zoster virus.

4 Child Neurology Open



Declaration of Conflicting Interests

The authors declared no potential conflicts of interest with respect to

the research, authorship, and/or publication of this article.

Funding

The authors received no financial support for the research, authorship,

and/or publication of this article.

ORCID iD

Kazuo Okanari, MD https://orcid.org/0000-0001-5270-7356

Ethical Approval

Informed consent was received from the patient’s parents for publica-

tion of the case report.

References

1. Reindl M, Waters P. Myelin oligodendrocyte glycoprotein anti-

bodies in neurological disease. Nat Rev Neurol. 2019;15(2):

89-102.

2. Sato DK, Callegaro D, Lana-Peixoto MA, et al. Distinction

between MOG antibody-positive and AQP4 antibody-positive

NMO spectrum disorders. Neurology. 2014;82(6):474-481.

3. Ketelslegers IA, Van Pelt DE, Bryde S, et al. Anti-MOG antibo-

dies plead against MS diagnosis in an acquired demyelinating

syndromes cohort. Mult Scler. 2015;21(12):1513-1520.

4. Ramanathan S, Reddel SW, Henderson A, et al. Antibodies to mye-

lin oligodendrocyte glycoprotein in bilateral and recurrent optic

neuritis. Neurol Neuroimmunol Neuroinflamm. 2014;1(4):e40.

5. Krupp LB, Tardieu M, Amato MP, et al. International pediatric

multiple sclerosis study group criteria for pediatric multiple

sclerosis and immune-mediated central nervous system demyeli-

nating disorders: revisions to the 2007 definitions. Mult Scler.

2013;19(10):1261-1267.

6. Steiner I, Schmutzhard E, Sellner J, et al. EFNS-ENS Guidelines

for the Use of PCR technology for the diagnosis of infections of

the nervous system. Eur J Neurol. 2012;19(10):1278-1291.

7. Burrer R, Buchmeier MJ, Wolfe T, et al. Exacerbated pathology

of viral encephalitis in mice with central nervous system-specific

autoantibodies. Am J Pathol. 2007;170(2):557-566.

8. Nakamura Y, Nakajima H, Tani H, et al. Anti-MOG antibody-

positive ADEM following infectious mononucleosis due to a pri-

mary EBV infection: a case report. BMC Neurol. 2017;17(1):76.

9. Nakamura M, Iwasaki Y, Takahashi T, et al. A case of MOG

antibody-positive bilateral optic neuritis and meningoganglionitis

following a genital herpes simplex virus infection. Mult Scler

Relat Disord. 2017;17:148-150.

10. Vieira JP, Sequeira J, Brito MJ. Postinfectious anti-myelin oligo-

dendrocyte glycoprotein antibody positive optic neuritis and mye-

litis. J Child Neurol. 2017;32(12):996-999.

11. Amano H, Miyamoto N, Shimura H, et al. Influenza-associated

MOG antibody-positive longitudinally extensive transverse mye-

litis: a case report. BMC Neurol. 2014;14(1):224.

12. Shiga Y, Kamimura T, Shimoe Y, Takahashi T, Kaneko K,

Kuriyama M. Anti-myelin oligodendrocyte glycoprotein (MOG)

antibody-positive varicella-zoster virus myelitis presenting as

longitudinally extensive transverse myelitis: a case report. Rinsho

Shinkeigaku. 2017;57(10):579-583.

Sato et al 5

https://orcid.org/0000-0001-5270-7356
https://orcid.org/0000-0001-5270-7356
https://orcid.org/0000-0001-5270-7356


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /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 /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /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 false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /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 false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


