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Afebrile Benign Convulsion Associated
With Mild Gastroenteritis: A Cohort Study
in a Tertiary Children Hospital
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Abstract
Background: Benign convulsion with mild gastroenteritis is a new clinical entity that occurs in children who are otherwise healthy.
Method: This cohort study held among patients with afebrile convulsion and accompanying gastroenteritis in a tertiary children
hospital during a 2-year period. Demographic and clinical data were analyzed. Neurodevelopmental milestones were observed
during a follow-up period of 12 to 24 months. Results: Twenty-five patients aged 3 to 48 months with female predominance were
enrolled. Ninety-three percent of cases experienced generalized tonic-clonic seizures. One-third of seizures occurred in clusters.
Primary laboratory findings and electroencephalography were normal except for 3 with few epileptic waves. During the follow-up
period, no seizure recurrence happened. Long-term antiepileptic treatment was unnecessary. Conclusion: Afebrile convulsion
accompanying mild gastroenteritis is a convulsive disorder with reassuring prognosis. Due to its benign course, comprehensive
neurodiagnostic evaluation and long-term antiepileptic drugs are usually avoidable.
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Benign convulsion with mild gastroenteritis, a clinical entity

primarily identified in East Asian countries, is now recognized

in many countries worldwide.1–3 It mostly manifests as general-

ized convulsions4 in previously healthy children aged 1 month to

6 years, during the course of a mild gastroenteritis.4,5 Patients are

afebrile and show no evidence of electrolyte imbalance, serum

glucose disturbance, and central nervous system pathologies

such as meningitis, encephalitis, or encephalopathy.6 Gastroen-

teritis is usually mild with no signs of moderate to severe dehy-

dration in patients.7 Seizures in these patients usually tend to

occur in clusters, repetitively during the first several days of

onset of diarrhea. Seizures can be tonic, clonic, generalized

tonic-clonic seizure, and even partial attacks.3,4,7,8 The interictal

electroencephalogram findings usually do not reveal any promi-

nent abnormality. Long-term antiepileptic drugs are usually not

required. The prognosis of the seizures is usually warranted with

no significant sequelae on psychomotor milestones.7

The authors conducted this study with the goal of contribut-

ing the Iranian experience to the growing body of literature

with respect to benign convulsion with mild gastroenteritis.

Materials and Methods

In this cohort study, all patients aged 3 months to 5 years old who were

admitted in the emergency department of Bahrami Children hospital, a

tertiary children hospital with afebrile seizure and concurrent gastro-

enteritis from March 2012 to March 2014, were enrolled. Patients’

demographic information including age, sex, season of admission,

medical history of febrile, or afebrile seizure or any other medical

condition, family history of febrile or any convulsive disorder, and
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seizure characters (type of seizure, the number of seizures, the interval

between the gastrointestinal symptoms and seizure, and number of

cluster seizures) were collected from patients’ medical reports that

are generally filled by pediatric residents. Duration of seizures was

not recorded and will not be analyzed. Information about the type of

seizures was determined by direct observation of health-care providers

(doctor/nurse), description of parents or both.

The patients were observed in follow-up visits in outpatient pedia-

tric neurology clinic from 12 to 24 months. Psychomotor milestones

were monitored according to Denver Developmental Screening Test

II. Individual neurological examinations of patients were assessed and

registered in separate medical record files. Seizure relapse, need for

antiepileptic drugs, and electroencephalography (EEG) findings were

analyzed during the follow-up period. Eectroencephalography were

obtained using 10 to 20 international system of electrode placement.9

Twenty-five patients who experienced afebrlie seizure and accom-

panying symptoms of mild acute gastroenteritis were evaluated. The

patients were only mildly dehydrated (3%-5% of dehydration) and had

normal laboratory parameters (including electrolytes and blood glu-

cose in all patients and cerebrospinal fluid analysis in some patients)

and were afebrile. All patients had normal core body temperature (less

than 38.0�C) before and after seizures and had normal neurological

examination and psychomotor development at study entry.

Those with fever (defined as core body temperature �38.0�C)

either before or after the seizures, signs of moderate to severe dehy-

dration, electrolyte imbalance, and previous positive history of any

kind of seizure were excluded. Other exclusion criteria were any

clinical and laboratory suspicion of meningitis, encephalitis, Reye

syndrome, hepatic or renal failure, and acute disseminated

encephalomyelitis.

This study was approved by the ethics committee of the Bahrami

Children Hospital, and informed consent was waived as it was a

descriptive study, and there was no need of any medical intervention.

All patients’ data remained anonymized before performing analysis.

Results

Demographic Features

Over a 2-year period, a total of 25 patients, 11 males and 14

females, aged 3 to 48 months (median age 14 months), were

admitted to our hospital with presenting feature of new-onset

afebrile seizures associated with mild diarrhea. Approximately

half (46.7%) of the patients were between 12 and 24 months old.

On admission, they all were clinically stable and had normal

body temperature. The patients’ neurological examinations were

completely intact. All patients had normal neurodevelopment

milestones and none had the history of pervious febrile or afebrile

seizures. The drug history of all patients was negative. All patients

had negative family history of any kind of seizure, except one who

had the history of febrile convulsion in his mother.

In 13 (52%) of children, seizures occurred during March to

May, while the rest appeared in winter and autumn months

(Table 1).

Clinical Features

Twenty-four (93.3%) patients experienced tonic-clonic seizure,

while only 1 had presented with a focal clonic seizure. The

authors did not recognize any variation happening in the type

of the seizures in patients during their hospital admission.

The appearance of cluster and repetitive seizures happened

in 8 (33.3%) patients. All patients experienced the first episode

of convulsion and the repetitive ones in the third day of begin-

ning of gastrointestinal symptoms.

The median days between the appearance of gastroenteritis

symptoms and the seizure occurrence were 3.4 (range from 3 to

5 days) days. Meanwhile, 13 (52%) patients experienced the

seizure 3 days after the beginning of diarrhea. None showed

seizure after the fifth day of beginning of diarrhea. In our study,

all patients demonstrated seizure after the development of gas-

trointestinal symptoms (Table 2).

Laboratory and Neurodiagnostic Findings

Biochemical blood examinations were completely normal in all

patients. Blood sugar, blood urea nitrogen, creatinine, calcium,

phosphate, urine analysis, and cultures were all normal. In

5 patients, lumbar puncture were performed with all measures

of protein, glucose, and white and red cell counts being normal.

Additionally, the gram stain and culture were negative. All

stool cultures were negative for any bacterial pathogen.

Enzyme immunoassay test for detection of probable viral

pathogens was not performed.

Electroencephalogram was performed for all children.

Twenty-two (88%) patients had normal EEG, while 2 patients

showed few slow waves in the temporal region, and the other 1

had few generalized sharp wave discharge with predominance

in frontal region in EEG.

Brain imaging including brain computed tomography scan

and magnetic resonance imaging was performed in 10 (40%)

patients. All imaging results were normal (Table 2).

Clinical Outcomes

When followed up from 12 to 24 months, all 25 patients had

normal psychomotor milestones according to Denver

Table 1. Demographic Features of Patients Presenting With Afebrile
Convulsion Associated With Mild Gastroenteritis.

Study Participants Number of patients, N (%)

Age at presentation
3-12 months 8 (33.3%)
12-24 months 2 (6.7%)
24-36 months 3 (13.3%)
36-48 months NA

Gender
Male 11 (46.7%)
Female 14 (53.3%)

Seasonal distribution
Spring (March-May) 13 (52%)
Summer (June-August) 2 (8%)
Autumn (September-November) 4 (16%)
Winter (December-February) 6 (24%)

Abbreviation: NA, not applicable.
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Developmental Screening Test II. Additionally, none of the

patients experienced recurrence of seizure. In all patients hav-

ing follow-up EEGs, no abnormalities were shown (Table 3).

Twenty-two (88%) patients were first treated with either a

benzodiazepine (diazepam) or phenobarbital in the emergency

department, while 5 (20%) patients with repetitive seizures

received phenobarbital and phenytoin as antiepileptic drugs

simultaneously. But all patients’ antiepileptic drugs were dis-

continued during 1 week to 3 months following initiation of

anticonvulsant therapy.

Discussion

Seizure disorders are among the most common medical problems

in children worldwide. Febrile seizures are the most frequent type

(2%-5%) of seizure happening in children between 6 and 60

months.10 Meanwhile, epilepsy is a disorder of brain character-

ized by an enduring predisposition to generate seizure. For epi-

demiologic and routine clinical practice, epilepsy is described as 2

or more unprovoked seizure happening in the time frame of

longer than 24 hours. The annual prevalence of epilepsy is

0.5%-1%.11 Furthermore, afebrile epileptic seizures in children

probably necessitate comprehensive neurodiagnostic evaluation

and long-term antiepileptic treatment.3 Exception to this rule is

“afebrile convulsion associated with mild gastrointestinal,”

which is a unique entity that has an excellent long-term prognosis

with undetermined pathophysiology that should be kept in mind

in order to reassure parents and avoid unnecessary workups.

Benign convulsion with mild gastroenteritis has been

described mostly in East Asian countries, while in recent years,

several reports from western countries demonstrate the pres-

ence of this medical condition worldwide.7 It seems that ethni-

cal and geographic factors can play a role in the unknown

pathogenesis of this disorder. Our study is the first study per-

formed in Tehran, Iran.

In our study, findings with respect to age at presentation,

female predominance, seasonal case clustering, seizure type at

presentation, and tendency to cluster seizures were similar to

previously published data in benign convulsion with mild gas-

troenteritis.7,12–18

Additionally, laboratory findings including biochemical and

microbiologic findings turned out to be normal which was also

in-line with the previous published literature.7,19 Meanwhile,

none of the 25 patients in our cohort study demonstrated sei-

zures before initiation of gastrointestinal symptoms, although it

has been previously reported in the literature.2,13

Recurrence of seizure or transformation of benign convul-

sion with mild gastroenteritis to epilepsy rarely appears while

patients have reassuring prognosis.20 In our series, no patient

needed to receive anticonvulsants in long-term period regard-

less of seizure type. Additionally, there was not any recurrence

of convulsion.

According to previous investigations, inter ictal EEG find-

ings were normal in almost all patients with benign convulsion

with mild gastroenteritis except for some minor abnormalities

such as epileptic discharge, slow waves, or focal spikes that

will generally disappear in follow-up period.13,17,21 All EEGs

accomplished in follow-up visits in this study turned out to be

normal. So it seems that EEG has little diagnostic value in the

setting of benign convulsion with mild gastroenteritis and its

usage should be limited in selected individuals. It is also sug-

gested that utilizing neuroimaging is also unnecessary in

patients with benign convulsion with mild gastroenteritis as it

is almost always normal.16

Most of the patients with benign convulsion with mild gas-

troenteritis rarely need long-term antiepileptic drugs after the

Table 2. Clinical Features and Neurodiagnostic Findings in Patients
With Afebrile Convulsion Associated With Mild Gastroenteritis.

Study Participants
Number of patients,

N (%)

Type of seizures
Generalized tonic clonic 24 (93.3%)
Focal clonic 1 (6.7%)
Varying type of seizure 0
Cluster seizure 8 (33%)

Interval between the GI and neurological
symptoms

3 days 13 (52%)
3-5 days 12 (48%)
More than 5 days 0

Family history
Febrile seizure 1 (4%)
Afebrile seizure 0

EEG findings
Normal EEG findings 22 (88%)
Abnormal EEG findings

Slowing 2 (8%)
Generalized 1 (4%)
Focal 0

Brain imaging
Normal 10 (100%)
Abnormal 0

Abbreviations: EEG, electroencephalography; GI, gastrointestinal.

Table 3. Clinical Outcomes of Patients With Afebrile Convulsion
Associated With Mild Gastroenteritis.

Study Participants Number of patients, N (%)

Developmental milestones in follow ups
Normal 25 (100%)
Abnormal 0

Medication(s) usage at presentation
Benzodiazepine and/or phenobarbital 22 (88%)
Phenytoin and phenobarbital 5 (20%)

Duration of antiepileptic treatment
1 week 2 (8%)
1-11 weeks 22 (88%)
12 week 1 (4%)

Seizure recurrence
Yes 0
No 25 (100%)
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acute phase of illness. Several investigations have shown prob-

able efficacy of low-dose carbamazepine, lidocaine, and

fosphenytoin in treatment of acute phase of benign convulsion

with mild gastroenteritis.22–24 These findings emphases the

possible hypothesis of sodium channelopathy in pathogenesis

of benign convulsion with mild gastroenteritis.23 Other inves-

tigations also showed a lack of efficacy of benzodiazepines and

phenobarbital in treatment of benign convulsion with mild

gastroenteritis.6,22 In some other studies, phenobarbital played

an important role in controlling of benign convulsion with mild

gastroenteritis seizures specifically the repetitive ones as it was

the same in our study.2,12 Consequently, the dilemma about the

drug of choice in treatment of benign convulsion with mild

gastroenteritis is still present. So large prospective studies are

needed in order to identify the benign convulsion with mild

gastroenteritis’s drug of choice.

Although the exact role of genetic susceptibility in mechan-

ism of benign convulsion with mild gastroenteritis is not well

understood, 4% of our patients had positive family history of

febrile seizure. Only a few investigations like Verrotti et al’s

study had demonstrated the positive family history in benign

convulsion with mild gastroenteritis.2 It seems that further

studied are needed to determine the role of genetic susceptibil-

ity in this issue.

The finding of seasonal clustering of benign convulsion with

mild gastroenteritis cases strongly suggests the role of infec-

tious pathogens specifically rotavirus as the possible etiology

in benign convulsion with mild gastroenteritis. Several inves-

tigations have been performed in order to detect the exact virus-

dependent mechanism in febrile seizures associated with

gastroenteritis and benign convulsion with mild gastroenteritis,

but this pathogenesis still remains unclear.12,13,25–27 Addition-

ally recent data have shown controversial results in decreasing

benign convulsion with mild gastroenteritis incidence after

rotavirus vaccination introduction.28,29 Therefore, larger pro-

spective studies required in order to consider the exact patho-

physiology of benign convulsion with mild gastroenteritis.

Conclusion

Benign convulsion with mild gastroenteritis is a distinct clin-

ical entity that has not been categorized by the International

League against Epilepsy. It is known as a situation-related

seizure. It mostly happens in infants and has a favorable prog-

nosis and neurologic evaluations usually turned out to be unne-

cessary. The exact pathophysiology remains undetermined.

Further prospective investigations needed to be performed in

this entity. Increased awareness of pediatricians and pediatric

neurologists of this newly recognized clinical disorder can lead

to enhance case detection and avoid expensive and unnecessary

neurodignostic investigations.
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13. Durá-Travé T, Yoldi-Petri ME, Gallinas-Victoriano F, Molins-

Castiella T. Infantile convulsions with mild gastroenteritis:

a retrospective study of 25 patients. Eur J Neurol. 2011;18(2):

273-278.

14. Castellazzi L, Principi N, Agostoni C, Esposito S. Benign con-

vulsions in children with mild gastroenteritis. Eur J Paediatr

Neurol. 2016;20(5):690-695.

15. Fasheh Youssef W, Pino Ramı́rez R, Campistol Plana J, Pineda

Marfa M. Benign afebrile convulsions in the course of mild acute

gastroenteritis: a study of 28 patients and a literature review.

Pediatr Emerg Care. 2011;27(11):1062-1064.

16. Verrotti A, Tocco AM, Coppola GG, Altobelli E, Chiarelli F.

Afebrile benign convulsions with mild gastroenteritis: a new

entity? Acta Neurol Scand. 2009;120(2):73-79.

17. Lee EH, Chung S. A comparative study of febrile and afebrile

seizures associated with mild gastroenteritis. Brain Dev. 2013;

35(7):636-640.

18. Motoyama M, Ichiyama T, Matsushige T, Kajimoto M, Shiraishi

M, Furukawa S. Clinical characteristics of benign convulsions with

rotavirus gastroenteritis. J Child Neurol. 2009;24(5):557-561.

19. Caraballo RH, Ganez L, Santos Cde L, Espeche A, Cersosimo R,

Fejerman N. Benign infantile seizures with mild gastroenteritis:

study of 22 patients. Seizure. 2009;18(10):686-689.

20. Patteau G, Stheneur C, Chevallier B, Parez N. Benign afebrile

seizures in rotavirus gastroenteritis. Arch Pediatr. 2010;17(11):

1527-1530.

21. Chen SY, Tsai CN, Lai MW, et al. Norovirus infection as a cause

of diarrhea-associated benign infantile seizures. Clin Infect Dis.

2009;48(7):849-855.

22. Okumura A, Uemura N, Negoro T, Watanabe K. Efficacy of

antiepileptic drugs in patients with benign convulsions with mild

gastroenteritis. Brain Dev. 2004;26(3):164-167.

23. Matsufuji H, Ichiyama T, Isumi H, Furukawa S. Low-dose carba-

mazepine therapy for benign infantile convulsions. Brain Dev.

2005;27(8):554-557.

24. Nakazawa M, Toda S, Abe S, et al. Efficacy and safety of fosphe-

nytoin for benign convulsions with mild gastroenteritis. Brain

Dev. 2015;37(9):864-867.

25. Ueda H, Tajiri H, Kimura S, et al. Clinical characteristics of

seizures associated with viral gastroenteritis in children. Epilepsy

Res. 2015;109:146-154.

26. Hung JJ, Wen HY, Yen MH, et al. Rotavirus gastroenteritis asso-

ciated with afebrile convulsion in children: clinical analysis of 40

cases. Chang Gung Med J. 2003;26(9):654-659.

27. Liu B, Fujita Y, Arakawa C, et al. Detection of rotavirus RNA

and antigens in serum and cerebrospinal fluid samples from

diarrheic children with seizures. Jpn J Infect Dis. 2009;62(4):

279-283.

28. Park SH, Kim YO, Kim HK, et al. Incidence of benign convul-

sions with mild gastroenteritis after introduction of rotavirus vac-

cine. Brain Dev. 2015;37(6):625-630.

29. Payne DC, Baggs J, Zerr DM, et al. Protective association

between rotavirus vaccination and childhood seizures in the year

following vaccination in US children. Clin Infect Dis. 2014;58(2):

173-177.

Khosroshahi et al 5



<<
  /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


