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Abstract

Objectives: Oxcarbazepine (OXC) is a 10-keto analogue of carbamazepine used in patients with partial and
secondary generalized seizures. We evaluated ingestions of OXC reported to US poison centers for adverse
effects from supratherapeutic doses and/or overdose.

Method: Retrospective analysis of data reported to National Poison Data System from single-substance OXC
ingestions between January 2000 and December 2012.

Results: There were 18,867cases with a mean of 145 exposures/year. The patients were predominantly
adults with 5464 exposures in children <6 years (29%). The most commonly reported clinical effects were
drowsiness (n = 4703, 25%), vomiting (n = 1559, 8%), tachycardia (n = 590, 3%), agitated (n = 342, 1.8%),
hypotension (n = 178, 0.9%), electrolyte disturbance (n = 153, 0.8%), coma (n = 156, 0.8%), and seizures
(n = 121, 0.6%). There were 176 patients with a major effect of which 31 involved were children and 1728
(9%) patients with moderate effects of which 300 involved were children. Five deaths were reported in adults.
Intentional exposure (e.g. suicide) was the reason for exposure in 68% of patients with major effects and in all
fatalities. Fifty-three percent of adults and 38% of children were managed in a health-care facility (HCF). HCF
utilization levels remained consistent.

Discussion: Severe outcomes appear to be infrequent (<1%). Unlike other anticonvulsants OXC does not
appear to be proconvulsant in overdose.

Conclusion: Serious outcomes for OXC overdoses are unlikely in the pediatric patient. With only mild
symptoms likely, observation at home may be appropriate for the majority of cases. In the adult pop-
ulation there appears to be few neurologic and cardiovascular complications even in the intentional
exposure.
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Introduction

Oxcarbazepine (OXC) is a 10-keto analogue of
carbamazepine approved by the US Food and Drug 'Central Ohio Poison Center, Nationwide Children’s Hospital,
Administration in 2000 as monotherapy or adjunctive ~-oumbus, OH, USA - . o

. . . . Department of Pediatrics, The Ohio State University College of
Fherapy in patients \ylth partial and secondary general- o e. Columbus, OH, USA
ized seizures. A major advantage of OXC over carba-  3gy State University, Muncie, IN, USA
mazepine is suggested to be tolerability and reduced “Nationwide Children’s Hospital, Ohio State University, Columbus,
toxicity.! The hypothesis for the reduced toxicity is OH, USA
that OXC, unlike carbamazepine, is metabolized by .

. . Corresponding author:

cystolic . ketoreductase to the %Ctlve monOhydrOXy HA Spiller, Central Ohio Poison Center, Nationwide Children’s
metabolite 10-hydroxy-carbazepine (MHC). This pro-  Hospital, Columbus, OH 43205, USA.
vides several advantages over carbamazepine, which  Email: haspiller5@gmail.com
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is metabolized via cytochrome P-450 3A4 (CYP
3A4), including lack of a toxic epoxide metabolite,
lack of auto-induction of CYP 3A4, and an absence
of adverse drug reactions with other drugs involved
in CYP 3A4.

The metabolite MHC retains the anticonvulsant
properties of blocking voltage-gated sodium channels
but without many of the toxic properties (i.e. anticholi-
nergic and cardiac sodium channel poisoning) of carba-
mazepine or the epoxide metabolite of carbamazepine.
There are limited published data regarding OXC toxi-
city in the 15 years since it has been widely available,
primarily involving poly-substance ingestions.”” The
few reports available appear to support the assertion that
OXC is significantly less toxic than carbamazepine.>®*
It has been theorized that the conversion of the prodrug
OXC to the active MHC is a saturable process and this
rate-limiting step may be partially responsible for the
limited toxicity seen, even after massive overdose.

We analyzed data reported to National Poison Data
System (NPDS) of the American Association of
Poison Control Centers (AAPCC) on all individuals
with ingestions of OXC with the goal of better charac-
terizing adverse effects from supra-therapeutic doses
and/or overdoses of OXC.

Method

This study was a retrospective analysis of data
reported to NPDS from single-substance OXC inges-
tions between January 2000 and December 2012. The
NPDS collects data in near real time for every call to
the nation’s regional poison centers, which serve the
entire population of the United States and its terri-
tories. Data are recorded at the time of the occurrence
of the case by trained specialists (nurses, pharmacists,
and physicians) during the routine management of the
exposure. Inclusion criteria included single-substance
OXC exposure in a human. Exclusion criteria included
polysubstance exposure, animal exposure, informa-
tion calls, and confirmed non-exposures. Data were
analyzed using Epi Info and statistics were descriptive
based on the retrospective nature of the dataset. Year-
to-year means were compared using a student’s z-test,
annual trend lines (R%) for health-care utilization were
compared. Data analyzed included demographics
(age and gender), clinical effects, reason for exposure,
medical outcome, therapies, and health-care facility
(HCF) utilization. Medical outcomes and clinical
effects were classified by poison center specialists at
the time the case was being managed according to

standard NPDS definitions. The definitions for medi-
cal outcome were the standard definitions used by
NPDS as follows: no effect (no signs or symptoms
as a result of the exposure), minor effect (signs or
symptoms were minimally bothersome and resolved
rapidly), moderate effect (signs or symptoms were
more pronounced, more prolonged, or more systemic
in nature, usually requiring treatment but not life-
threatening), major effect (signs or symptoms were
life threatening or resulted in significant residual dis-
ability), or death (death resulted from the exposure or
direct complication of the exposure). Clinical effects
may be coded by the poison center specialist as
related, unknown if related, and unrelated. For the
purposes of this study, only the clinical effects coded
as related were included for analysis.

This study was reviewed by the human studies
committee Internal Review Board of the authors’
institution and judged to be exempt.

Results

Over the 13-year study period, there were 18,867 cases
with a mean of 1451 exposures/year. The patients were
predominantly pediatric. There were 7198 (38%) expo-
sures in adults aged >18 years, 6205 (33%) exposures
in children aged 618 years, and 5464 (29%) exposures
in children aged <6 years. There were 10,343 females
(55%).

The most commonly reported clinical effects were
drowsiness, vomiting, dizziness, tachycardia, and agi-
tation (see Table 1). Serious outcomes were infre-
quent, even with intentional attempts at self-harm.
There were 176 patients with a major effect (0.9%
of all cases), of which 31 involved were children
<6 years (0.57% of children <6 years), and 1728
patients (9% of all cases) with moderate effects of
which 300 involved were children <6 years (5.5%
of children <6 years). There were five adult and no
pediatric fatalities. In the cases with a major effect, the
predominant clinical effects were lethargy (n = 81,
46%), coma (n = 66, 38%), tachycardia (n = 44,
25%) and seizures (n = 43, 24%), respiratory depres-
sion (n =27, 15%), agitation (n = 20, 11%), confusion
(n = 16, 9%), and hypertension (n = 11, 6%). In a
smaller number of cases with a major effect hypoten-
sion (n = 18, 10%) and bradycardia (n = 11, 6%)
were reported. Therapeutic interventions were needed
infrequently (<2% of patients) and were primarily sup-
portive in nature, with occasional use of sedation and
anticonvulsants (see Table 2).
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Table I. Clinical effect reported.

All patients  Children <6-years
(% of total old (% of total
Clinical effect group) age group)
Drowsiness/lethargy 4703 (25.3%) 982 (17%)
Vomiting 1559 (8.4%) 226 (4.1%)
Dizziness/vertigo 1208 (6.5%) 58 (1.1%)
Tachycardia 590 (3.2%) 30 (0.5%)
Agitation 342 (1.8%) 68 (1.2%)
Confusion 238 (1.3%) 13 (0.2%)
Blurred vision 227 (1.2%) 5 (0.1%)
Hypotension 178 (1.0%) 16 (0.3%)
Coma 156 (0.8%) 21 (0.4%)
Electrolyte abnormality 153 (0.8%) 13 (0.2%)
Nystagmus 126 (0.7%) 21 (0.4%)
Seizure 121 (0.7%) 27 (0.5%)
Bradycardia 99 (0.5%) 15 (0.3%)
Tremor 98 (0.5%) 17 (0.3%)
Abdominal pain 85 (0.5%) 9 (0.2%)
Respiratory depression 84 (0.5%) 20 (0.4%)
Hypertension 79 (0.4%) 3 (0.1%)
Rash 60 (0.3%) I'1(0.1%)

Table 2. Therapies administered.

Number of patients % of total

Therapy received therapy group
Oxygen 368 1.95
Intubation 197 1.05
Benzodiazepines 178 0.94
Ventilator 168 0.89
Sedation 108 0.57
Antihistamine 82 0.43
Naloxone 71 0.38
Alkalinization 18 0.09
Neuromuscular blockade 18 0.09
Anticonvulsant 17 0.09
Steroids 14 0.08
Vasopressors 14 0.08
Bronchodilators 4 0.02
Flumazenil 4 0.02
Insulin 4 0.02
Antiarrhythmic 2 0.02
Calcium | 0.01

The most common reasons for exposure were ther-
apeutic error (n = 7679, 41%), suicide (n = 5142,
27%), and unintentional general (n = 4029, 21%).
Intentional exposure (e.g. suicide) was the reason for
exposure in 68% of patients with a major effect and in
all fatalities. This is likely due to the larger doses gen-
erally ingested with intentional exposures.
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Figure |. Patient management site by age group.

A mean of 53% of adults and 38% of children
<6 years were managed in an HCF (see Figures 1 and
2). HCF utilization levels remained consistent over
the 13-year period for children <6 years old and for
adults aged >18 years. There was a nonsignificant
decrease in HCF utilization of the total OXC exposure
group from 56% to 49%, primarily due to the children
>6 years and <18 years, which decreased HCF utiliza-
tion from 60% to 46%.

Discussion

This is the first large case series of OXC exposures
comprising data from 13 years. Severe outcomes
appear to be infrequent (<1%). This is consistent with
previous individual reports and a small case series of
55 patients and is distinctly different than outcomes
after overdose of carbamazepine.*>*~'! OXC is a pro-
drug that requires in vivo conversion to the active
monohydroxy metabolite MHC. It had been suggested
that the rate-limiting step for the formation of the
active metabolite may contribute to the relatively low
toxicity in overdose.! Severe outcomes were infre-
quent in young children, which were nearly a third
of the patients in the study. This may have been due
to the small doses often ingested in exploratory beha-
vior. Additionally, it may be due to the increased
clearance of the monohydroxy metabolite in young
children compared with older children or adults.'?
Younger children may need a higher milligram per
kilogram dose to achieve equivalent serum concentra-
tions of the active monohydroxy metabolite.

Several other features of interest were noted. The
common clinical effects were mild central nervous
system changes (e.g. drowsiness, agitation, and con-
fusion) and mild gastrointestinal effects such as
vomiting. Cardiovascular effects were infrequent with
the most common being tachycardia and hypotension.
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Figure 2. Patient management site of OXC exposure by year. OXC: oxcarbazepine.

Effects requiring clinical intervention were rare.
Unlike a number of other anticonvulsants (e.g. carba-
mazepine or tiagabine) OXC does not appear to be
significantly proconvulsant in overdose.'*™'> This
finding supports the suggestion that the monohydroxy
metabolite MHC lacks much of the toxicity of carba-
mazepine and its epoxide metabolite. Electrolyte
abnormalities were reported in 0.2% of patients
<6-years old and 0.8% in the total group. The NPDS
database does not allow us to specifically separate
hyponatremia from other electrolyte abnormalities.
Due to the previously reported hyponatremia from
OXC, we believe these electrolyte abnormalities are
likely hyponatremia. OXC can have an antidiuretic
hormone-like effect, causing water retention and
dilutional hyponatremia.'® A second limitation on the
reporting of electrolyte abnormalities is that it is
unknown how many of 52% of our patients seen in
an HCF had testing to look for hyponatremia.

Finally, HCF utilization appeared to remain consis-
tently high despite predominantly benign outcomes.
This is especially true in young children where <6%
had a moderate or major outcome but nearly 40%
were seen in an HCF.

There are a number of limitations of this study,
including the inherent limitations of retrospective
studies and the voluntary nature of reporting OXC
exposures to a poison center. Another limitation is

that there are no serum MHC concentrations in our
study to verify that the ingestion occurred, especially
in the large number of asymptomatic patients. NPDS
does not record serum concentrations.

AAPCC (http://www.aapcc.org/) maintains the
national database of information logged by the coun-
try’s regional poison centers. Case records in this
database are from self-reported calls: they reflect only
information provided when the public or health-care
professionals report an actual or potential exposure
to a substance (e.g. an ingestion, inhalation, or topical
exposure, etc.), or request information/educational
materials. Exposures do not necessarily represent a
poisoning or overdose. The AAPCC is not able to
completely verify the accuracy of every report made
to member centers. Additional exposures may go
unreported to poison centers, and data referenced
from the AAPCC should not be construed to represent
the complete incidence of national exposures to any
substance(s).

Conclusion

Thirteen years of data and more than 18,000 patients
reported to NPDS suggest serious outcomes in the
pediatric patient after OXC ingestions are uncommon.
With only mild symptoms likely, observation at home
in consultation with a poison center may be

Downloaded from het.sagepub.com at Middle East Technical Univ on March 10, 2016


http://www.aapcc.org/
http://het.sagepub.com/

Spiller et al.

appropriate for the majority of cases. In the adult pop-
ulation, there appears to be few neurologic and cardi-
ovascular complications even in the intentional
exposure. In the severe cases, therapeutic interven-
tions were primarily supportive in nature with infre-
quent use of sedation and anticonvulsants.

Authors’ Note

This study was presented at the North American Congress
of Clinical Toxicology in New Orleans, Louisiana, October
17-21, 2014.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest
with respect to the research, authorship, and/or publication
of this article.

Funding

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

References

1. Wellington K and Goa KL. Oxcarbazepine. An update
of its efficacy in the management of epilepsy. CNS
Drugs 2001; 15: 137-163.

2. Van Opstal JM, Janknegt R, Cilissen J, et al. Severe
overdose with the antiepileptic drug oxcarbazepine.
Br J Clin Pharmacol 2004; 58: 329-331.

3. Raja M and Azzoni A. Oxcarbazepine, risperidone and
atenolol overdose with benign outcome. /nt J Neurop-
sychopharmacol 2003; 6: 309-310.

4. Furlanut M, Franceschi L, Poz D, et al. Acute oxcarba-
zepine, benazepril and hydrochlorothiazide overdose
with alcohol. Ther Drug Monit 2006; 28: 267-268.

5. Barker MJ, Beitez JG, Ternullo S, et al. Acute oxcarba-
zepine and atomoxetine overdose with quetiapine. Vet
Hum Toxicol 2004; 46: 130-132.

10.

11.

12.

13.

14.

15.

16.

. Pedrini M, Noguera A, Vinent J, et al. Acute oxcarba-

zepine overdose in an autistic boy. Br J Clin Pharma-
col 2009; 67: 579-581.

. Linnet K, Steentoft A, Simonsen KW, et al. An

oxcarbazepine-related fatality with an overview of 26
oxcarbazepine postmortem cases. Foren Sci Int 2008;
177: 248-251.

. Jolliff HA, Fehrenbacher N and Dart RC. Bradycardia,

hypotension, and tinnitus after accidental oxcarbaze-
pine overdose. (Abstract). J Toxicol Clin Toxicol 2001,
39:316-317.

. Sukumaran S, Herbert J, Tracey J, et al. Safety of newer

generation anti-epileptic drugs in non-accidental over-
dose: an Irish population study. Seizure 2005; 14:
151-156.

Wills B, Reynolds P, Chu E, et al. Clinical outcomes in
newer anticonvulsant overdose: a poison center obser-
vational study. J Med Toxicol 2014; 10: 254-260.
Spiller HA. Management of carbamazepine in over-
dose. Ped Emerg Care 2001; 17: 452—-456.

Sallas WM, Milosavljev S, D’Souza J, et al. Pharmaco-
kinetic drug interaction in children taking oxcarbaze-
pine. Clin Pharmacol Ther 2003; 74: 138-149.
Ghannoum M, Vo THV, Yates C, et al. Extracorporeal
treatment for carbamazepine poisoning: systematic
review and recommendations from the EXTRIP work-
group. Clin Toxicol 2014; 52: 993—-1004.

Spiller HA and Carlyle RD. Status epilepticus after
massive carbamazepine overdose. J Toxicol Clin
Toxicol 2002; 40: 81-90.

Spiller HA, Wiles D, Russell JL, et al. Review of toxi-
city and trends in use of Tiagabine as reported to US
Poison centers 2000 to 2012. Hum Exper Toxicol. Epub
ahead of print 29 March 2015.

Van Amelsvoort T, Bakshi R, and Devaux CB: Hypo-
natremia associated with carbamazepine and oxcarba-
zepine therapy: a review. Epilepsia 1994; 35: 181-188.

Downloaded from het.sagepub.com at Middle East Technical Univ on March 10, 2016


http://het.sagepub.com/


<<
  /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 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile 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

  /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


