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Abstract

CHD has been historically associated with the development of cerebral abscess. This
retrospective cohort study examines the association of CHD with the occurrence of cerebral
abscess in an inpatient paediatric population. We analysed data from the Pediatric Health
Information System database, an administrative database that captures data from participating
children’s hospitals in the United States. We included all patients admitted to participating
paediatric ICUs between 2016 and 2021 for a total of 426,029 admissions. Including all
admissions, 1,387 (0.3%) patients experienced a cerebral abscess, and of 80,927 (19%) patients
with CHD, only 88 (0.1%) experienced a cerebral abscess (odds ratio 0.29, 0.23-0.36). Patients
with seizures, cerebral oedema, stroke, shock, surgical intervention, and older age were
associated with increased risk of development of a cerebral abscess. Interestingly, the
development of a cerebral abscess was not associated with an increased risk of mortality
(p = 0.937). When compared to patients without CHD admitted to the paediatric ICU, those
with CHD appear less likely to develop a cerebral abscess. This study reiterates that cerebral
abscess is a rare occurrence and does not demonstrate any significant association with CHD in a
contemporary, inpatient population in the United States.

Cerebral abscess is a rare but serious infection associated with significant morbidity and
mortality in the paediatric population.! Historically, it has been observed that patients with
CHD are predisposed to the development of cerebral abscesses.’™ This increased risk is
attributed to a variety of proposed mechanisms including the presence of right-to-left shunting
of blood flow bypassing pulmonary filtration, increased risk of endocarditis associated with
CHD, increased blood viscosity, and cardiopulmonary bypass utilization.*

The detection and treatment of CHD have improved over time. The primary aim of this
paper is to identify the prevalence of cerebral abscess in all paediatric ICU admissions and
compare this to the prevalence of cerebral abscesses in a subset of admissions with CHD. The
secondary aim was to investigate factors associated with cerebral abscesses. We provide a model
to predict those at highest risk of developing a cerebral abscess.

The primary aim of this study was to characterize the prevalence of cerebral abscess in paediatric
ICU admissions with and without CHD. Secondary aims were to identify congenital
malformations of the heart and comorbidities associated with cerebral abscess in children with
CHD and to develop a risk score for cerebral abscess in those with CHD.

This study is in accordance with the Helsinki declaration. Although all data are publicly available
and deidentified, institutional review board approval was received for this at Texas Children’s
Hospital, as this was the institution where the data were retrieved.

Data for this study were obtained from the Pediatric Health Information System (PHIS)
database. PHIS is an administrative and billing database that contains inpatient, emergency
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department, ambulatory surgery, and observation data from not-
for-profit, tertiary care paediatric hospitals in the United States.
Data for this study were available from 46 hospitals that contribute
data to PHIS and are affiliated with the Children’s Hospital
Association (Lenexa, KS), a business alliance of children’s
hospitals. Data quality and reliability are assured through a joint
effort between Children’s Hospital Association and participating
hospitals. For the purposes of external benchmarking, participat-
ing hospitals provide discharge/encounter data including demo-
graphics, diagnoses, procedures, and charges. Data are deidentified
at the time of data submission, and data are subjected to reliability
and validity checks before inclusion in the database.

Data from the PHIS database from 2016 to 2021 were utilized,
including these years. This represents the most recent data that are
available that utilize ICD-10 codes. ICU admissions were identified
utilizing the ICU flag. CHD was identified utilizing ICD-10 codes
for various congenital malformations of the heart. Inclusion
criteria for admissions utilized in the final analyses were
(1) paediatric admissions under 18 years of age and (2) admission
to an ICU.

The presence of cerebral abscess was determined by querying
the data for ICD-10 codes for cerebral abscess. Specific congenital
malformations of the heart were identified using ICD-10 codes.>’
The presence of specific comorbidities, including but not limited to
acute kidney injury, chronic kidney disease, acute hepatic
insufficiency, respiratory distress syndrome, endocarditis, and
stroke, was similarly identified. Some comorbidities had a
secondary effect of serving as severity of illness measures such
as individual organ dysfunction, acidosis, need for mechanical
ventilation, need for extracorporeal membrane oxygen, and
cardiac arrest. Heart failure was a composite variable consisting
of systolic and/or diastolic dysfunction of the left and/or right
ventricle. Genetic anomaly was a composite variable consisting of
any identified syndrome or genetic aberration that was coded. The
timing of when specific morbidities occurred in the admission
relative to one another was not available.

The admissions found to meet the inclusion criteria were divided
into two groups: those with and without cerebral abscess.
Univariate comparisons were conducted with Mann-Whitney U
tests to compare continuous variables between groups and Fisher’s
exact tests to compare descriptive variables between groups. Next,
a logistic regression was conducted to model cerebral abscess. This
was a backward likelihood ratio logistic regression with patient age,
various congenital malformations of the heart, comorbidities, and
clinical interventions included as independent variables.

These analyses were conducted twice. The first was with all
paediatric ICU patients and thus allowed for determining if CHD
had an independent association with cerebral abscess. The second
set of analyses was for only those with CHD, which allowed for
determining if specific congenital malformations of the heart had
an independent association with cerebral abscess.

Next, a scoring system was developed to help quantify the risk
of cerebral abscess in all paediatric ICU patients. This was done
using the regression results to model cerebral abscess in all patients.
Independent variables that were found to be statistically
significantly associated with cerebral abscess were included, and
the beta-coefficient from the regression for each was utilized as the
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coefficient in the scoring system. A receiver operating character-
istic curve was used to evaluate the scoring system and determine
an optimal cutoff point.

Next, a regression was done in only patients with CHD to help
determine if there was an independent association between
cerebral abscess and inpatient mortality.

A total of 426,029 paediatric ICU admissions were analysed
(Table 1). Of these admissions, 80,927 (19%) had CHD, and 1,387
(0.3%) experienced a cerebral abscess. On univariate analysis, the
following factors were associated with an increased risk of cerebral
abscess: seizures (odds ratio 5.48, 95% confidence interval
4.70-6.38), cerebral oedema (19.8, 17.55-22.45), stroke (8.07,
6.58-9.90), shock (1.47, 1.24-1.74), endocarditis (4.62, 3.05-7.00),
and surgical intervention (9.17, 7.90-10.64). On univariate
analysis, the following factors were associated with a decreased
risk of cerebral abscess: CHD (0.29, 0.23-0.36), genetic anomaly
(0.15, 0.091-0.26), acute respiratory distress syndrome (0.34,
0.13-0.92), chronic kidney disease (0.22, 0.11-0.46), heart failure
(0.11, 0.046-0.26), extracorporeal membrane oxygenation (0.17,
0.051-0.51), and cardiac arrest (0.37, 0.19-0.72) (Table 1).
Cerebral abscess was associated with higher adjusted billed charges
(214,890 vs 226,960 p < 0.01), longer length of stay (5 vs 15 days;
p < 0.01), and older age (48 months vs 113 months; p < 0.01).
Of note, cerebral abscess was not associated with a mortality
difference (p = 0.937).

A total of 80,927 paediatric ICU admissions with CHD were
analysed (Table 2). Of these admissions, 88 (0.1%) developed a
cerebral abscess. On univariate analysis, the following factors were
associated with an increased risk of cerebral abscess: seizures (7.7,
3.97-14.87), cerebral oedema (110, 71.65-170.64), shock (2.14,
1.16-3.93), endocarditis (8.15, 3.55-18.74), surgical intervention
(2.19,1.29-3.72), and brain death (11.3, 1.56-82.24). On univariate
analysis, the following factors were associated with a decreased risk
of cerebral abscess: genetic anomaly (0.37, 0.16-0.83) and heart
failure (0.19, 0.048-0.79). Cerebral abscess was associated with
longer length of stay (8 vs 20 days; p < 0.01) and older age (8
months vs 22 months; p < 0.01). Of note, cerebral abscess was not
associated with a mortality difference (p = 0.173).

A model to determine those at highest risk of developing a
cerebral abscess in the paediatric ICU patients was developed:
(CHD x —0.361) - (Acute Kidney Injury X 0.250) - (Respiratory
Failure X 0.956) - (Heart Failure X 0.422) - (Arrhythmia X 0.287) +
(Infection X 1.554) + (Mechanically Ventilated X 0.259) -
(ECMO X 0.618) + (Seizures X 1.272) + (Stroke X 1.599) +
(Endocarditis X 0.540). This resulted in an area under the receiver
operating characteristic of 0.873 (0.867-0.879) with p < 0.001, an
optimal cutoff point of 1.19. A score of less than -1 was associated
with a near-zero probability of cerebral abscess, a score between -
1 and 1 was associated with 0.1% probability of cerebral abscess, a
score between 1 and 3 was associated with a 1.1% probability of
cerebral abscess, and a score above 3 was associated with a 5.5%
probability of cerebral abscess.
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Table 1. Univariate analysis of cerebral abscess risk for all paediatric ICU patients. Values reported as frequency with percentages or medians and ranges where
appropriate

Heart failure 13,555 (3.2) 5 (0.4) 0.11 (0.046-0.26) <0.01
Myocarditis 353 (0.1) 2 (0.1) 0.71 (0.43-6.97) 0.437
Chylothorax 1,745 (0.4) 0 (0) - -

Infection 219,500 (51.7) 1,387 (100) Frx rrx

Surgical intervention 164,558 (38.8) 1,183 (85.3) 9.17 (7.90-10.64) <0.01
Mechanical ventilation 153,141 (36.1) 509 (36.7) 1.03 (0.92-1.15) 0.623
Extracorporeal membrane oxygenation 5,519 (1.3) 3(0.2) 0.17 (0.051-0.51) <0.01
Cardiac arrest 7,306 (1.7) 9 (0.6) 0.37 (0.19-0.72) <0.01
Brain death 1,668 (0.4) 5 (0.4) 0.92 (0.38-2.21) 0.848
Mortality 11,791 (2.8) 39 (2.8) 1.01 (0.74-1.39) 0.937
Adjusted billed charges 214,890 226,960 - <0.01
Length of stay 5 (1-2,448) 15 (1-46.7) - <0.01
Age (months) 48 (0-1,413) 113 (0-576) - <0.01

Table 2. Univariate analysis of cerebral abscess risk for patients with CHD. Values reported as frequency with percentages or medians and ranges where appropriate

No cerebral abscess (n = 80,839) Cerebral abscess (n = 88) 0Odds ratio p-value
Female gender 36,544 (54.7) 28 (31.8) - -
Genetic anomaly 13,219 (16.4) 6 (6.8) 0.37 (0.16-0.83) 0.020
Acute respiratory distress syndrome 436 (0.5) 1(1.1) 2.1 (0.30-15.25) 0.456
Acute kidney injury 7,683 (9.5) 8 (9.1) 0.95 (0.46-1.97) 0.895
Chronic kidney injury 1,261 (1.6) 0 (0) - -
Acute hepatic failure 562 (0.7) 1(1.1) 1.64 (0.23-11.80) 0.622
Chronic hepatic failure 83 (0.1) 0 (0) - -
Seizures 1,327 (1.6) 10 (11.4) 7.7 (3.97-14.87) <0.01
Cerebral oedema 503 (0.6) 36 (40.9) 110 (71.65-170.64) <0.01
Stroke - P - -
Shock 5,564 (6.9) 12 (13.6) 2.14 (1.16-3.93) 0.015
Malignancy 1,341 (1.7) 3(3.4) 2.09 (0.66-6.63) 0.209
Heart failure 8,646 (10.7) 2(2.3) 0.19 (0.048-0.79) 0.22
Myocarditis 49 (0.1) 0 (0) - -
Chylothorax 1,276 (1.6) 0 (0) - -
Infection 35,400 (43.8) 88 (100) - -
Surgical intervention 52,997 (65.6) 71 (80.7) 2.19 (1.29-3.72) <0.01
Mechanical ventilation 48,819 (60.4) 47 (53.4) 0.75 (0.49-1.14) 0.182
Extracorporeal membrane oxygenation 3,366 (4.2) 2 (2.3) 0.54 (0.13-2.18) 0.382
Cardiac arrest 1,805 (2.2) 1(1.1) 0.50 (0.070-3.62) 0.495
Brain death 82 (0.1) 1(1.1) 11.3 (1.56-82.24) 0.016
Mortality 3,191 (3.9) 6 (6.8) 1.78 (0.77-4.08) 0.173
Adjusted billed charges 428,191 587,486 - 0.079
Length of stay 8 (1-1020) 20 (1-435) - <0.01
Age (months) 8 (0-882) 22 (0-572) - <0.01
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On multivariable regression analysis for cerebral abscess in
patients with CHD, cerebral abscess was not found to be
independently associated with mortality (beta-coefficient -0.245,
p =0.165). The following independent variables were found to be
independently associated with mortality in admissions with CHD:
seizures, malignancy, arrhythmia, shock, acute respiratory distress
syndrome, stroke, and acute kidney injury.

To our knowledge, this is the largest multi-institutional study to
date documenting the prevalence of cerebral abscess for paediatric
ICU patients in the United States, as well as the prevalence of co-
incident cerebral abscess and CHD in the paediatric ICU. In this
retrospective study of the PHIS database, the prevalence of cerebral
abscess for all paediatric ICU admissions was 0.3% (1,387 patients),
and for patients with CHD, the prevalence of cerebral abscess was
0.1% (88 patients). Previous studies include single-centre
approaches in the United States as well as a population-based
study in Denmark.>>8-12

In contrast to historical observations, patients with CHD in the
modern era were found to be less likely to develop a cerebral abscess
than those without. Additionally, of the 1,387 patients with cerebral
abscess, the prevalence of CHD was only 6.3% (88 patients). Thisisa
change when compared to smaller studies from earlier time periods
and from other countries, which have reported a prevalence of CHD
in those with cerebral abscesses to be anywhere from 9.3 to
67%.>'112 This difference in prevalence could potentially be
explained by the early elimination of cyanotic CHD through
improved diagnostic modalities (such as nationwide screening
programmes for cyanotic heart disease), improved surgical
technique and earlier surgical timing, and different epidemiological
risk factors faced by the study population.

Patients with cerebral abscess were older than those without;
however, among patients with cerebral abscess, those with CHD
were younger than those with cerebral abscess but no associated
CHD. It is reasonable to surmise that this might be related to the
age distribution of persistent right-to-left shunts in the study
population, as well as the preferential exposure to cardiopulmo-
nary bypass, given the timing of surgical repairs in the modern era.

Additional risk factors were found, on univariate analysis, to be
associated with increased risk of cerebral abscess in the CHD
population. Endocarditis was a risk factor for the development of a
cerebral abscess in those with and without CHD. Historically,
endocarditis is associated with CHD.!® Other risk factors such as
cerebral oedema and surgical intervention are associated with
cerebral abscess on univariate analysis.

Interestingly, our data did not show a mortality decrement with
brain abscess development in patients regardless of CHD status.
There have been significant improvements in the diagnosis and
treatment of cerebral abscess compared with previous eras.! This
study does not examine other important prognostic factors for
cerebral abscess such as size of various cerebral abscess, initial
Glasgow coma score, or intraventricular rupture of the abscess.
Our analysis cannot directly assess morbidity associated with
cerebral abscess.

Despite the large number of patients included in this study, the
heterogeneity of CHD and small numbers of patients with cerebral
abscess limit our analysis specific to various subsets of CHD. The
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administrative nature of the database is limited by the inputted
data from participating centres and may contain variances and
outright inaccuracies in disease classification. We are only able to
make associations and not causal inferences. The nature of the data
also does not allow an analysis of other likely important factors
such as unrepaired versus repaired lesions, baseline hypoxia, and
baseline haemoglobin. The classification of disease, such as the
type of CHD and complicating diagnosis, in this dataset cannot be
validated.

Paediatric patients with CHD admitted to the paediatric ICU
appear less likely to develop a cerebral abscess when compared to
similar patients without CHD. This change from the historical
association potentially reflects the earlier diagnosis and inter-
ventions for cyanotic disease. Cerebral abscess, based on historical
reports, likely remains a concerning complication in certain sub-
types of CHD, but its consequence is minimized in the current era
among an inpatient population in the United States.

None.

This research received no specific grant from any funding
agency, commercial, or not-for-profit sectors.

The author(s) declare none.

1. Mameli C, Genoni T, Madia C, Doneda C, Penagini F, Zuccotti G. Brain
abscess in pediatric age: a review. Childs Nerv Syst 2019; 35: 1117-1128.

2. Goodkin HP, Harper MB, Pomeroy SL. Intracerebral abscess in children:
historical trends at Children’s Hospital Boston. Pediatrics 2004; 113:
1765-1770.

3. Takeshita M, Kagawa M, Yonetani H, et al. Risk factors for brain abscess in
patients with congenital cyanotic heart disease. Neurol Med Chir (Tokyo)
19925 32: 667-670.

4. Lumbiganon P, Chaikitpinyo A. Antibiotics for brain abscesses in people
with cyanotic congenital heart disease. Cochrane Database Syst Rev 2007; 3:
CD004469.

5. Fischbein CA, Rosenthal A, Fischer EG, Nadas AS, Welch K. Risk factors of
brain abscess in patients with congenital heart disease. Am ] Cardiol 1974;
34: 97-102.

6. Jacobs JP, Franklin RCG, Béland M]J, et al. Nomenclature for Pediatric and
Congenital Cardiac Care: Unification of Clinical and Administrative
Nomenclature - The 2021 International Paediatric and Congenital Cardiac
Code (IPCCC) and the Eleventh Revision of the International Classification of
Diseases (ICD-11). World ] Pediatr Congenit Heart Surg 2021; 12: E1-E18.

7. Jacobs JP, Franklin RCG, Béland MJ, et al. Nomenclature for Pediatric and
Congenital Cardiac Care: Unification of Clinical and Administrative
Nomenclature - The 2021 International Paediatric and Congenital Cardiac
Code (IPCCC) and the Eleventh Revision of the International Classification
of Diseases (ICD-11).Cardiol Young 2021; 31: 1057-1188.

8. Tekkok IH, Erbengi A. Management of brain abscess in children: review of
130 cases over a period of 21 years. Childs Nerv Syst 1992; 8: 411-416.

9. Shachor-Meyouhas Y, Bar-Joseph G, Guilburd JN, Lorber A, Hadash A,
Kassis I. Brain abscess in children - epidemiology, predisposing factors and
management in the modern medicine era. Acta Paediatr 2010; 99: 1163-1167.

10. Raffaldi I, Garazzino S, Castelli Gattinara G, et al. Brain abscesses in children:
an Italian multicentre study. Epidemiol Infect 2017; 145: 2848-2855.

11. Felsenstein S, Williams B, Shingadia D, et al. Clinical and microbiologic
features guiding treatment recommendations for brain abscesses in
children. Pediatr Infect Dis J 2013; 32: 129-135.

12. Udayakumaran S, Onyia CU, Kumar RK. Cardiogenic brain abscess in
children: a case series-based review. World Neurosurg 2017; 107: 124-129.

13. Montanaro C, Dimopoulos K, Shore DF. Infective endocarditis in patients
with congenital heart disease: when, where and how. Int ] Cardiol 2017; 249:
171-172.


https://doi.org/10.1017/S1047951125109293

	Association between CHD and cerebral abscess: insights from a national database
	Introduction
	Materials and methods
	Aims
	Ethical considerations
	PHIS database
	Data selection and extraction
	Statistical analyses

	Results
	Analyses for all ICU admissions
	ICU admissions with CHD
	Cerebral abscess risk score
	Regression analysis for association of cerebral abscess with mortality

	Discussion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /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 false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /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 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /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 true
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /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

  /Description <<
    /ENU ()
    /ENN ()
  >>
  /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 [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (U.S. Web Coated \(SWOP\) v2)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


