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Abstract
Background:Although more commonly seen in adult population, posterior reversible encephalopathy syndrome (PRES) can also
be observed in pediatric patients. The etiopathogenesis of pediatric PRES is poorly understood, and the available evidence comes
mostly from childhood cancer. Analysis of the sociodemographic and clinical characteristics of the different noncancer-related types
can improve the understanding of pediatric PRES.

Methods: Systematic review of characteristics and outcome of noncancer pediatric PRES. Primary sources of investigation were
identified and selected through Pubmed and Scopus databases. The research was complemented by reference search in relevant
publications. Study protocol was registered (Prospero CRD42020165798).

Results:We identified 449 cases of noncancer pediatric PRES from 272 studies, median age 10 (newborn to 17years), 49.9% girls.
The 4 most common groups of conditions were renal 165 (36.7%), hematologic 84 (18.7%), autoimmune 64 (14.3%), and
cardiovascular 28 (6.2%) disorders. The 4most prevalent precipitants identifiedwere hypertensive crisis 119 (26.5%), corticosteroids
56 (12.5%), immunosuppression drugs 44 (9.8%), and biologic drugs 14 (3.1%). Clinical presentations included seizures 100
(22.3%), headaches 22 (4.9%), encephalopathy 17 (3.8%), visual disturbances 6 (1.3%), and focal deficit 3 (0.7%). The distribution of
lesions was (n=380): combined anterior/posterior circulation (40.8%), isolated posterior circulation (24.1%), anterior circulation
(6.2%), and deep structures (1.6%). Residual neurological deficits occurred in about 1 out 10 cases.

Conclusion: Pediatric PRES differs from the adult in etiology, precipitants, and clinical manifestations. Renal diseases
predominate, acute raised blood pressure is less frequent, and cortical deficits are rarer. In addition, the proportion of patients with
combined anterior/posterior circulation was higher. Permanent neurological sequels can occur.
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Introduction

Although rare, posterior reversible encephalopathy syndrome
(PRES) is becoming increasingly recognized in pediatrics.1

Childhood PRES presents with a variety of combined central
nervous systemmanifestations namely headache, seizures, altered
level of consciousness, behavior changes, cortical, and pyramidal
signs.2–4 Typically, there is vasogenic edema involving posterior
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cerebral regions.2–4 Although reversible by definition, poor
neurological functional outcome is a possibility in childhood
PRES.5 For instance, in critically ill pediatric patients, when
matched by age and severity of the underlying disease, children
with PRES have higher mortality risk.6 The pathophysiology of
PRES remains unclear, but endothelial lesion with disruption of
the blood-brain barrier or exhaustion of the vascular autor-
egulatory mechanisms leading to fluid and protein transudation
in the brain are the principal hypothesis.6 There are previously
published reviews of pediatric PRES. These reviews, however,
were focused on very specific diseases or conditions,2–4 and did
not address systematically the sociodemographic, clinical, and
radiological evolution.7 Comparison of the etiologies and clinical
and radiological manifestations of pediatric PRES can point
toward the mechanisms and help clarifying the factors that might
contribute to the prognosis. Thus, we reviewed the etiology,
pathophysiological, clinical, and radiological aspects of non-
oncology-related PRES in children.

Methods

Pubmed and Scopus databases were used to search for relevant
publications up to February 28, 2019 using the combination of
the following MeSH terms: “posterior leukoencephalopathy
syndrome” [MeSH Terms] OR (“posterior”[All Fields] AND
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“leucoencephalopathy”[All Fields] AND “syndrome”[All
Fields]) OR “posterior leukoencephalopathy syndrome”[All
Fields] OR (“posterior”[All Fields] AND “reversible”[All Field]
AND “encephalopathy”[All Fields]) OR “posterior reversible
encephalopathy syndrome ”[All Fields]. This search was
complemented by examining reference lists of the most relevant
studies. Studies or case reports containing the description of
clinical cases of childhood PRES; with available information
about precipitants, sociodemographic, and clinical characteristics
were included. We excluded article based on cancer-related PRES
to overcome the possible limitation of prognosis or outcome
being influenced by the disease itself not the occurrence of PRES.
Cases without brain imaging confirmation or minimal etiological
investigation (inflammatory, renal, cardiovascular, and hemato-
logical) were not included. Non-English studies were also
excluded. All obtained titles and abstracts were independently
verified by 2 investigators. Disagreements regarding the inclusion
of specific studies were resolved by a third investigator. This study
was based mainly on information extracted from single case
reports and therefore quality evaluation was not performed. The
systematic review was registered and accepted at PROSPERO
(CRD42020165798).
Results

Data collection

A total of 4138 references were initially retrieved. After
automatic removal of duplicated manuscripts, title and abstract
of 2241 articles were screened. Preferred Reporting Items for
Systematic Reviews and Meta-Analyses flowchart diagram
(Fig. 1) resumes the selection and inclusion process. A total of
1993 articles were selected for complete text evaluation, after
Figure 1. Prisma flowchart process of selection an
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which, 272 studies were included. The total number of patients
included was 449 (Table 1 in the supplement).
The main reasons for exclusion were cancer-related pediatric

PRES (1234/55.1%), non-English publications (246/11%),
inexistence of data (244/10.9%), non-PRES papers (243/
10.8%), and animal experiments (2/0.09%). The overall median
age was 10 (range: newborn to 17years), with almost no sex
difference (girls = 224/49.9%). The 4 main etiologies were
identified: renal (165/36.7%), hematological (84/18.7%), auto-
immune (64/14.3%), and cardiovascular (28/6.2%).Overall, the
most common precipitants of PRES were acute raised blood
pressure (119/26.5%), corticoids (56/12.5%), immunosuppres-
sion (44/9.7%), acute inflammation (16/3.6%), and biologic
drugs (14/3.1%).
Etiologies
Autoimmune. Sixty-four cases of autoimmune PRES were
identified. The average age was 12.7±3.9years, with female
predominance (64.1%). Several etiologies were considered,
among which the most representative were systemic lupus
erythematosus (62.5%), Guillan-Barret syndrome (9.4%),
Takayasu arteritis (6.3%), juvenile idiopathic arthritis (4.7%),
and autoimmune hemolytic anemia (3.3%). At the clinical
presentation, the most common symptoms were seizures,
headache, and visual disturbances (Table 1). The majority (44/
68.8%) of patients had onset of systolic blood pressure greater
than 140mm Hg. PRES involved the posterior circulation
predominantly (70.3%). Coexisting anterior circulation lesions
was common (45.3%). Only 2 children had isolated lesions in the
deep brain structures.

Cardiovascular. In the cardiovascular disease group, there were
a total of 28 patients, with an average age of 10.5±3.9years,
d inclusion of articles in the systematic review.



Table 1

Distribution of symptoms among to the 4 main group of etiologies of pediatric non-neoplastic posterior reversible encephalopathy
syndrome

Symptoms

Etiology Seizures (%) Headache (%) Visual disturbances (%) Encephalopathy (%) Focal deficit (%)

Autoimmune 81.3 64.1 29.7 17.2 9.4
Cardiovascular 85.7 53.6 25.0 17.9 3.6
Hematologic 65.6 50.1 33.4 27.6 9.6
Renal 79.3 52.1 36.9 30.2 9.0

Table 2

Most common diseases and correspondent precipitant of non-
neoplastic pediatric posterior reversible encephalopathy syn-
drome

Precipitant Most common underlying disease—n (%)

Hypertensive crisis Hypertension (n=19; 16.0%)
Post-streptococcal glomerulonephritis (n=13; 10.9%)
Chronic kidney disease (n=12; 0.1%)
Sickle cell anemia (n=8; 6.7%)
Nephrotic syndrome (n=8; 6.7%)
Systemic lupus erythematosus (n=6; 5.0%)
Other diseases (n=53; 44.6%)

Corticosteroids Systemic lupus erythematosus (n=12; 21.4%)
Nephrotic syndrome (n=12; 21.4%)
Kidney transplant (n=6; 10.7%)
Henoch Schönlein purpura (n=4; 7.1%)
Other diseases (n=22; 39.4%)

Immunosuppression drugs Nephrotic syndrome (n=12; 27.3%)
b-Thalassemia (n=6; 13.6%)
Kidney transplant (n=6; 13.6%)
Glomerulonephritis (n=3; 6.8%)
Other diseases (n=17; 38.7%)

Biologic drugs Aplastic anemia (n=2; 14.3%)
Crohn disease (n=2; 14.3%)
Nephrotic syndrome (n=2; 14.3%)
Obliterans bronchitis (n=2; 14.3%)
Other diseases (n=6; 42.8%)
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without gender disbalance (boys=53.6%). The most representa-
tive etiologies were hypertension (78.6%) and dilated cardiomy-
opathy (7.1%). The most common presenting symptoms were
seizures, headache, and visual disturbances (Table 1). At onset,
most children had systolic blood pressure greater than 140mm
Hg (78.6%). Posterior circulation lesions were common (71.4%),
with coexistent anterior circulation occurring in 60.7% of them.
No child had isolated lesions in the deep structures.

Hematologic. A total of 84 patients, average age of 9.4±3.9
years, 50% girls, had PRES in the context of hematological
conditions. The most representative etiologies were sickle cell
anemia (23.8%), Henoch-Schönlein purpura (16.7%), b-thalas-
semia (14.3%), and hemolytic uremic syndrome (10.7%).
Frequent manifestations were seizures, headache, and visual
disturbances (Table 1). Systolic blood pressure above 140mmHg
was documented in n=56 (66.7%). In terms of imaging, most of
the patients had radiological findings in the posterior circulation
(69%), with concomitant involvement of the anterior circulation
48.8%. One child had isolated lesions in the deep brain
structures.

Renal. PRES occurred in 165 patients with underlying kidney
disease. The average age was 10.1±4years and 52.1% were
boys. Of the varied list of etiologies, the most representative were
nephrotic syndrome (26.7%), chronic kidney disease (12.7%),
post-streptococcal glomerulonephritis (12.1%), and glomerulo-
nephritis (10.9%). At the beginning of the clinical presentation,
common symptoms were seizures, headache, and visual dis-
turbances (Table 1). Acute blood systolic pressure above 140mm
Hg was common (117/70.9%). In terms of imaging, most
patients had posterior circulation (77.6%) lesions; of these,
50.3% also exhibited anterior circulation lesions. Isolated deep
structures located PRES occurred in a single child.

Precipitants. The 4 most prevalent precipitants were hyperten-
sive crisis n=119 (26.5%), corticosteroids n=56 (12.5%),
immunosuppression drugs (cyclosporine, azathioprine, tacroli-
mus, others) n=44 (9.8%), and biologic drugs (basiliximab,
infliximab, eculizumab, others) n=14 (3.1%).
Table 2 shows the most common diseases for each precipitant.

Patients identified with hypertensive crisis as the precipitant, the
most common underlying diseases were essential hypertension
(n=19; 16.0%), post-streptococcal glomerulonephritis (n=13;
10.9%), chronic kidney disease (n=12; 10.1%), sickle cell
anemia (n=8; 6.7%), nephrotic syndrome (n=8; 6.7%), and
systemic lupus erythematosus (n=6; 5.0%). Corticosteroids were
identified as precipitant of PRES in underlying diseases such as
systemic lupus erythematosus (n=12; 21.4%), nephrotic syn-
drome (n=12; 21.4%), kidney transplant (n=6; 10.7%), and
Henoch Schönlein Purpura (n=4; 7.1%). Immunosuppression
drugs were identified as precipitant of PRES in nephrotic
3

syndrome (n=12; 27.3%), b-talassemia (n=6; 13.6%), kidney
transplant (n=6; 13.6%), and glomerulonephritis (n=3; 6.8%).
Biologic drugs were found as a precipitant of PRES in aplastic
anemia (n=2; 14.3%), Crohn disease (n=2; 14.3%), nephrotic
syndrome (n=2; 14.3%), and obliterans bronchitis (n=2;
14.3%).

Prognosis. The majority (376/83.7%) of children were asymp-
tomatic after resolution of PRES, and n=43 (9.6%) had sequels
defined as any residual neurological deficit on the follow-up. The
proportion of patients with residual neurological deficits did not
differ between age groups (Fig. 2). Figure 3 depicts the proportion
of patients showing favorable outcome after imaging resolution
of PRES based on the etiology. Of the 449 cases analyzed,
intracerebral hemorrhage occurred in 4 (0.9%) children: 2 with
sickle cell anemia, 1 with heart transplant, and 1 with nephrotic
syndrome. In 105 cases (23.4%) no information of follow up
imaging was retrieved. The age of intracranial hemorrhage group
ranged from 3 to 10years old, the mean age was 6.25years.

Discussion

The great majority of our patients had ages ranging from 7 to
12years, whereas in other systematic reviews, the mean age

http://www.portobiomedicaljournal.com
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Figure 2. Proportion of patients with residual neurological deficits after pediatric non-neoplastic posterior reversible encephalopathy syndrome.
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presentation is more commonly found in adolescent age groups
(≥12years old).8 Although the exact incidence of PRES in
children is not known, it is estimated to be rare.8,9

In comparison to PRES associated with cancer, the proportion
of children with less than 10years was higher.8 It is reasonable to
speculate that in PRES associated with cancer, endothelial
Figure 3. Proportion of patients with residual neurological deficits after p
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dysfunction, not failure of autoregulation may play a significant
role. If that is the case, the immature brain, more susceptible to
the toxic effects of chemotherapy may suffer more. We did not
find sex differences in the occurrence of pediatric PRES. In adults,
the slightly higher predominance in female population compared
to male is still to be clarified.10 Etiological aspects may account
ediatric non-neoplastic posterior reversible encephalopathy syndrome.
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for this finding, since women are more prone to acute
inflammation disorders,11 which are more frequent in adults as
compared to children (45% on average in adults vs 14.3% in our
review).12 It is hypothesized that children have a narrower range of
cerebral autoregulation and therefore the probability of having
PRES is even higher than that in adults, in situations such as acute
rise in blood pressure.13,14 Prompt recognition and appropriate
management potentially improves the diagnosis.15 Our systematic
review has shown that the proportion of patients with cortical signs,
in particular visual signs,16 which occurs in a third of adult PRES, is
lower in children. This finding however may reflect reporting bias,
because very young children may have difficulties in complaining
about visual symptoms. Indeed, visual disturbanceswere reported in
29.7% of the children from the autoimmune diseases group,
composed by older patients. These symptoms are typically in PRES
presentation17; however, the presentation of these grouped
symptoms was higher than its presentation in isolation. Consistent
with the findings from themajority of studies, our systematic review
showed that regardless of the etiology of PRES, seizures emerged as
themainmanifestation.17,18However,we found some differences in
the distributionof themain clinicalmanifestations of pediatric PRES
potentially reflecting the characteristics of the underlying etiology.
For instance, the frequency of encephalopathy in renal diseases and
headache in autoimmune diseases was higher, and can be attributed
to uremia toxicity and systemic inflammation, respectively. We
found that 65.3% of children had a systolic pressure greater than
140mm Hg when PRES was detected which is in favor of the
hyperperfusion hypothesis of PRES. On the contrary, the elevated
proportion of nonhypertension-related PRES suggests that endothe-
lial dysfunction may be more important in children. The immature
brain vesselsmaybemore susceptible to the different exogenous and
endogenous circulatory toxins, which when in contact with the
cerebral endothelium, damage the blood-brain barrier, allowing the
extravasation of fluid, and plasma components.19 Contrary to the
findings fromadult PRES,where the frequencyof combinedanterior
and posterior circulation rarely exceeds 30%,16 in our systematic
review, the majority of childhood had combined anterior and
posterior brain involvement.Whether this suggest amore vulnerable
brain or different mechanisms are the basis of PRES should be
clarified and may contribute to the etiopathogenesis.
There are some limitations worth to be highlighted. By

excluding non-English publications from our evidence synthesis
the risk of language bias is to be considered. In addition,
publication bias favoring publication of dramatic or well succeed
cases is also a possibility.
PRES should always be considered in differential diagnosis

with any neurological symptom.20 Although reversible in the
majority, permanent sequels can occur.21 In conclusion, our
systematic review has shown pediatric non-cancer related PRES
has very particular characteristics. Different from adult PRES
where hypertension predominate, in children, kidney diseases
pay an important etiological role. From clinical standpoint of
view, cortical deficits, particularly visual changes, are less
frequent in childhood noncancer-related PRES. In addition, in
comparison to adults, the proportion of patients with combined
anterior/posterior circulation is higher. Together, these findings
suggest that in childhood PRES the contribution endothelial
toxicity is the main factor involved.
5
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[14] Ilknur Girişgen AT. Recurrent and atypical posterior reversible
encephalopathy syndrome in a child with peritoneal dialysis. Turk J
Pediatr. 2009;52:416–419.

[15] Arzanian MT, Shamsian BS, Karimzadeh P, Kajiyazdi M, Malek F,
Hammou M. Posterior reversible encephalopathy syndrome in pediatric
hematologic-oncologic disease: literature review and case presentation.
Iran J child Neurol. 2014;8:1–10.

[16] Hinduja A. Posterior reversible encephalopathy syndrome: clinical
features and outcome. Front Neurol. 2020;11:1–10.

[17] Anastasopoulou S, Eriksson MA, Heyman M, et al. Posterior reversible
encephalopathy syndrome in children with acute lymphoblastic leuke-
mia: clinical characteristics, risk factors, course, and outcome of disease.
Pediatr Blood Cancer. 2019;66:e27594.

[18] Ruth NM, Amrhein T, Passo M, Gilkeson G. Childhood-onset systemic
lupus erythematosus complicated by posterior reversible encephalopathy
syndrome in the context of kidney dialysis and plasma exchange in
pediatric lupus. J Pediatr Neurol. 2016;14:105–109.

[19] Marra A, Vargas M, Striano P, Del Guercio L, Buonanno P, Servillo G.
Posterior reversible encephalopathy syndrome: the endothelial hypothe-
ses. Med Hypotheses. 2014;82:619–622.

[20] Félix C, Fernandes N, Milheiro M, et al. How rare is hypertensive brain
stem encephalopathy? Am J Emerg Med. 2015;33:842–843.

[21] Félix C, Nunes N, Florêncio A, et al. On the pathways of an imperfect
chameleon: posterior reversible encephalopathy syndrome. Am J Emerg
Med. 2016;34:322–324.

http://www.portobiomedicaljournal.com

	Etiology and clinical characteristics of pediatric non-neoplastic posterior reversible encephalopathy: systematic review
	Introduction
	Methods
	Results
	Data collection
	Etiologies
	Autoimmune
	Cardiovascular
	Hematologic
	Renal
	Precipitants
	Prognosis


	Discussion
	Conflicts of interest
	References




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (Adobe RGB \0501998\051)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket true
  /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 false
  /MaxSubsetPct 0
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2001
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU (Use these settings to create Adobe PDF documents for Quad Graphics' Midland MI Facility.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks true
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (U.S. Web Coated \(SWOP\) v2)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 12
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /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




