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Summary

The aim of the study was to evaluate the relationship between N-terminal brain natriuretic pro-
peptide (NT-proBNP) plasma concentrations and the severity of organ dysfunction assessed by
the Sepsis-related Organ Failure Assessment (SOFA) score in septic patients.

NT-proBNP, SOFA score, and survival were evaluated in 20 consecutive septic patients. They were
prospectively included in the study when the sepsis criteria according to the ACCP/SCCM defini-
tions (modified by the Polish Working Group for Sepsis) were fulfilled. Blood serum NT-proBNP
concentrations were determined in each patient at given time intervals and the severity of organ
dysfunction was estimated according to the SOFA score. The first measurement was performed
within 12 h after the patient’s inclusion into the study, the second, third, and fourth at 12, 24, and
48 hours after the first, and then every 48 hours thereafter.

The mean NT-proBNP concentration and the mean SOFA score were 140.80+84.65 pg/ml and
6.31+3.75 points, respectively. The correlation coefficient between NT-proBNP level and SOFA
score was R=0.5164 (p<0.05). The mortality in the studied group was 30%.

NT-proBNP levels correlate with the severity of organ dysfunction as assessed by the SOFA sco-
re in septic patients.

Keywords: N-terminal brain natriuretic propeptide ¢ Sepsis-related Organ Failure Assessment
score © sepsis © severe sepsis

ACCP/SCCM - American College of Chest Physicians/Society of Critical Care Medicine;

ANP - atrial natriuretic peptide; NT-proANP - N-terminal atrial natriuretic peptide; APACHE Il
score - Acute Physiologic and Chronic Health Evaluation Il score; BNP - brain natriuretic peptide;
LOD score - Logistic Organ Dysfunction score; MOD score - Multiple Organ Dysfunction score;
NT-proBNP - N-terminal brain natriuretic propeptide; SOFA score - Sepsis-related Organ Failure
Assessment score.
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INTRODUCTION

In clinical practice, various scales are used to estimate the
level of organ dysfunction in septic patients. In the case
of sepsis, severe sepsis, or septic shock, the Sepsis-related
Organ Failure Assessment (SOFA) score, the Brussels sca-
le, the Multiple Organ Dysfunction (MOD) score, and the
Logistic Organ Dysfunction (LOD) score have demonstrated
their usefulness. The SOFA and Brussels were worked out
during numerous coordinating conferences, whereas MOD
and LOD are based on complex statistical analyses.

The Sepsis-related Organ Failure Assessment score is a
multiorgan dysfunction score system and estimates or-
gan dysfunction (Table 1) [2,10-12,15,16]. The estimation
comprises six major systems on a scale of 0—4. In the lite-
rature, various applications of this assessment are found
for further prognostication of morbidity, duration of ho-
spitalization, hospitalization costs in the ICU, or mortali-
ty (the score on the first day of hospitalization, the mean
score during hospitalization in the ICU, the highest sco-
re during hospitalization in the ICU, the sum of the worst
scores of the particular six components of the SOFA sco-
re during hospitalization).

Myocardial dysfunction often accompanies severe sepsis
and septic shock [9,17]. In order to evaluate this dysfun-
ction in practice, echocardiographic examinations are per-
formed [9] or specific markers are determined, e.g. atrial
natriuretic peptide (ANP) [17], brain natriuretic pepti-
de (BNP) [6,9,17], N-terminal atrial natriuretic peptide

(NT-proANP) [8], and N-terminal brain natriuretic pro-
peptide (NT-proBNP) [7,8].

In a recent study by Witthaut et al, both ANP and BNP were
found to be significantly elevated in patients with septic
shock in comparison with controls [17]. Charpentier et al.
made a similar observation for BNP in patients with seve-
re sepsis or septic shock who had echocardiographic evi-
dence of systolic myocardial dysfunction [9].

N-terminal brain natriuretic propeptide, diagnostically ser-
ving for the size of BNP synthesis evaluation, is the least
known and investigated marker of cardiac dysfunction.

A few studies have demonstrated increased NT-proBNP
levels in septic patients [4,7,8], but their relationship with
organ dysfunction and failure has not been evaluated.

We hypothesized that NT-proBNP concentration correla-
tes with the severity of organ dysfunction as assessed by
the Sepsis-related Organ Failure Assessment score in sep-
tic patients.

We therefore investigated this relationship.

MAaTEeRIAL AND METHODS

Study population

Having obtained approval from the Bioethics Committee of
the Medical University in £.6dZ, Poland (No. RNN/26/03/KB),

Table 1. The sepsis-related organ failure assessment (SOFA) score evaluation system of multiple organ dysfunction. Six organ systems are evaluated
on a scale of 1—4 each. The arithmetical sum of these six systems is the value of the SOFA score

Score points 1 2 3 4
Respiration
Pa0,/Fi0, <400 <300 <200 <100
with respiratory support with respiratory support
Cardiovascular
Hypotension* MAP <70 mmHg Dopamine <5 or Dopamine >5 or Dopamine >15 or

dobutamine in any dose

epinephrine <0.1 or epinephrine >0.1 or

norepinephrine <0.1 norepinephrine >0.1

Liver
Bilirubin mg/dl 1.2-1.9 2.0-5.9 6.0-11.9 >12.0
Renal
Creatinine mg/dl 1.2-1.9 2.0-34 3.5-49 5.0
or urine output or <500ml/2 4h or <200ml/24 h
Coagulation
Platelets x103/mm? <150 <100 <50 <25
Central nervous system
Glasgow Coma Scale 13-14 10-12 6-9 <6

* Adrenergic agents administered for at least 1 h (doses are given in pg/kg/min)
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Table 2. Assay characteristics and precision of NT-proBNP
determinations

Standard range: 0to 1000 fmol/ml
Detection Limit: 5 fmol/ml
Intra-Assay n=16 n=16
Mean (fmol/ml) 320 666
V% 6.5% 4.0%
Inter-Assay n=3 n=3
Mean (fmol/ml) 320 666
V% 4.4% 3.8%

20 patients were qualified for the study, i.e. 15 men and 5
women. The subjects were recruited consecutively from
patients attending the ICU from July 1, 2003, to July 31,
2004. The patients were prospectively included in the stu-
dy when sepsis criteria according to the ACCP/SCCM de-
finitions [1,3] (modified by the Polish Working Group for
Sepsis) [14] were fulfilled. The investigations were carried
out in each patient until they stopped meeting these same
criteria of sepsis or when the patient died.All the patients
were given verbal and written information about the po-
tential risks and benefits of participation in the study. They
gave their consent in writing prior to the study.

Study protocol

All the patients were treated by the same team of physi-
cians and care of the patients was conducted according to
the same protocols. The standard treatment included ad-
ministration of adequate antibiotics, control of the sour-
ce of infection, and supportive therapy (intravenous flui-
ds, medication aiding the circulatory system, vasopressors,
aiding failing organs). Two patients were given recombi-
nant human activated protein C.

Serum determination

Blood serum NT-proBNP concentrations were determi-
ned in each patient at given time intervals and the severity
of organ dysfunction was estimated using the Sepsis-rela-
ted Organ Failure Assessment. The first measurement was
performed within 12 h after the patient’s inclusion into the
study, the second, third, and fourth at 12, 24, and 48 hours
after the first, and then every 48 hours thereafter.

The quantitative determination of NT-proBNP (in pg/ml)
was based on an immumoenzymatic method, a test ba-
sed on the competitive EIA method (the precision of this
method: coefficient of variation (CV) ca. 4.7% on avera-
ge). The reading was performed on an ETI Max 3000 ana-
lyzer (Dia Sorin) using Biomedica reagents. This compe-
titive EIA test kit is designed to measure immunoreactive
N-terminal proBNP in diluted human serum, plasma, or
urine samples. In order to achieve high specificity, the kit
incorporates an immunoaffinity purified sheep antibody
specific to NT-proBNP (8-29) immobilized on the surfa-
ce of a well of a microtiter plate. The assay is based on

the competitive reaction of the unlabelled peptide in the
standards or samples and the horse radish peroxidase la-
beled peptide (tracer) for the limiting binding sites of the
NT-proBNP (8-29)-specific antibody. The concentrations
of the tracer and of the capture antibody are constant in all
wells. Consequently, the only variable parameters of the
system are the concentrations of the unlabelled peptides
in the standards and samples. Hence, with increasing con-
centration of the peptide in the standard, the binding of the
competing tracer is proportionally reduced. After remo-
val of unbound tracer through washing, substrate (TMB)
is added to the wells. The amount of HRP-labeled tracer
bound to the proBNP (8-29) microplate well is quantita-
ted by an enzyme-catalyzed color change detectable on a
standard ELISA reader. The amount of color developed is
inversely proportional to the amount of NT-proBNP im-
munoreactivity present in the standard or samples. A stan-
dard curve is plotted from the values measured and the
concentrations of NT-proBNP in the samples are calcula-
ted from this curve.

Statistical analysis

Statistical analysis was performed with Statistica 5.1 PL.
(StatSoft, Poland) and Office 97 programs (Microsoft,
Poland).To determine correlations, correlation coefficients
were calculated: the Pearson’s correlation coefficient in
the case of a normal distribution and the Spearman’s cor-
relation coefficient when at least one sample had a distri-
bution different from normal. The result was given in the
form of p<max (p<0.05). This means that the correlation
was statistically significant at the specified level of signifi-
cance. The assay characteristics and precision of NT-proB-
NP determination are presented in Table 2.

ResuLts

Twenty consecutive septic patients were included in the
study. The basic data on the investigated group are pre-
sented in Table 3.

In total, 128 measurements (a mean of 6.4 in each pa-
tient) were performed in the investigated group. The mean
NT-proBNP concentration and mean SOFA score were re-
spectively 140.80+£84.65 pg/ml and 6.31+3.75 points. The
correlation coefficient of the NT-proBNP level and the
SOFA score was R=0.5164 (p<0.05) (Figure 1).

Mortality in the investigated group was 30%.

Discussion

This study should be treated as a preliminary examination
owing to the small number of samples. N-terminal brain na-
triuretic propeptide may serve as a useful laboratory mar-
ker to indicate myocardial dysfunction in septic patients
[8]. Pereira-Barretto et al. suggest that serum NT-proBNP
concentrations exceeding 100 pmol/l allow for identifica-
tion of patients with heart failure, whereas concentrations
>270 pmol/l are observed in patients with severe heart fa-
ilure [13]. Chua et al. described significantly elevated le-
vels of NT-proBNP in patients in septic shock [7]. In the
Biomedica method, the reference values for NT-proBNP
are below 600 pg/ml (250 fmol/ml) in healthy persons. In
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Table 3. Basic data on the studied group

Time Number of
inlCU/  Basis of scoresin  The highest Death in the
Patient Age Lengthof inclusion Infection Microbial APACHEIl  number
- . . . course of Cause of death
number (years} hospital into the site etiology scoreatthe of organ the stud
stay study * start of the failure v
(days) study
1 Male 49 459  Sepsis  Apdominal 7 0 No -
cavity
2 Male 39  44/44  Sepsis  pdominal Pseudomonas -, 3 No -
cavity aeruginosa
3 Female 90 7/31  Severe sepsis Abdorpinal - 17 1 No -
cavity
4 Female 29 14714  Sepsis  Abdominal Enterobacter 5 Yes MODS, DIC
cavity aerogenes
5 Male 33 13/88  Severe sepsis Abdominal - 10 2 No -
cavity
angs' - gonery
6 Male 49 55/55  Severe sepsis Abdominal 19 4 No -
. phomonas
cavity -
maltophilia
7 Female 53 5M1 Sepsis Abdommal - 3 1 No -
cavity
8 Male 22 1414 Sepsis Lungs MRSA 12 1 No -
9 Male 70 11/11  Severesepsis  Lungs Pseudomonas 14 1 No -
aeruginosa
. Abdominal  Enterobacter
10  Female 50 16/18  Severe sepsis vty cloacae, MRSA 17 4 Yes MODS
N Male 47 7/16  Severe sepsis (NS - M 2 No -
12 Male 51 3/11  Severe sepsis Abdorplnal - 8 1 No -
cavity
13 Male 71 4/18  Severe sepsis Abdominal Pseudomonas 12 3 Yes 'Respiratory.—
cavity aeruginosa circulatory failure
14 Female 88 5/6  Severe sepsis Abdominal - 10 1 No -
cavity
15 Male 67 8/14  Severe sepsis Abdominal MRSA 13 3 Yes 'Respiratory.—
cavity circulatory failure
16 Male 51 3/3  Severesepsis  Lungs - 24 4 Yes 'Respiratory.—
circulatory failure
. Abdominal
17 Male 59 6/31  Severe sepsis . MRSA 7 2 No -
cavity
18 Male 41 19/54  Severe sepsis Abdominal MRSA 4 2 No -
cavity
Escherichia
19 Male 30 14/15  Severe sepsis Abdommal coli N 2 No -
cavity  Enterococcus
faecium
20 Male 55 5/5  Severesepsis  Lungs - 17 4 Yes Respiratory -

circulatory failure

* Sepsis criteria according to the ACCP/SCCM definitions, modified by the Polish Working Group for Sepsis.
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Figure 1. The correlation between NT-proBNP concentration and
the severity of organ dysfunction as assessed by the
Sepsis-related Organ Failure Assessment score in the
investigated group (128 measurements)

our study the mean NT-proBNP concentration was below
200 pg/ml (140.80+84.65 pg/ml). This suggests that cardiac
failure was not very significant in our septic patients.
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function as assessed by the Sepsis-related Organ Failure
Assessment score in septic patients.

Acknowledgment
Financial support used for the study, including any insti-

tutional departmental funds: Funds of Boleslaw Szarecki
University Hospital in £.6dz, Poland.

[1] American College of Chest Physicians/Society of Critical Care Medicine
Consensus Conference: Definitions for sepsis and organ failure and gu-
idelines for the use of innovative therapies in sepsis. Crit. Care Med.,
1992; 20: 864874

[2] Antonelli M., Moreno R., Vincent J.L., Sprung C.L., Mendoca A.,
Passariello M., Riccioni L., Osborn J.: Application of SOFA score to
trauma patients. Sequential Organ Failure Assessment. Intensive Care
Med., 1999; 25: 389-394

[3] Bone R.C., Balk R.A., Cerra F.B., Dellinger R.P., Fein A.M., Knaus
W.A., Schein R.M., Sibbald W.J.: Definitions for sepsis and organ fa-
ilure and guidelines for the use of innovative therapies in sepsis. The
ACCP/SCCM Concensus Conference Committee. American College
of Chest Physicians/Society of Critical Care Medicine. Chest, 1992;
101: 1644-1655

[4] Brueckmann M., Huhle G., Lang S., Haase K.K., Bertsch T., Weiss
C., Kaden J1.J., Putensen C., Borggrefe M., Hoffmann U.: Prognostic
value of plasma N-terminal pro-brain natriuretic peptide in patients
with severe sepsis. Circulation, 2005; 112: 527-534

[5] Brun-Buisson C., Meshaka P., Pinton P., Vallet B., EPISEPSIS Study
Group: EPISEPSIS: a reappraisal of the epidemiology and outcome
of severe sepsis in French intensive care units. Intensive Care Med.,
2004; 30: 580-588

[6] Castillo J.R., Zagler A., Carrillo-Jimenez R., Hennekens C.H.: Brain
natriuretic peptide: a potential marker for mortality in septic shock.
Int. J. Infect. Dis., 2004; 8: 271-274

[7] Chua G., Kang-Hoe L.: Marked elevations in N-terminal brain natriu-
retic peptide levels in septic shock. Crit. Care, 2004; 8: 248-250

[8] Hoffmann U., Brueckmann M., Bertsch T., Wiessner M., Liebetrau
C., Lang S., Haase K.K., Borggrefe M., Huhle G.: Increased plasma
levels of NT-proANP and NT-proBNP as markers of cardiac dysfun-
ction in septic patients. Clin. Lab., 2005; 51: 373-379

[9] Irzmanski R., Piechota M., Barylski M., Banach M., Glaweda B.,
Kowalski J., Cierniewski C., Kosmider M., Pawlicki L.: Dynamics of
changes of the BNP concentration in patients with stable angina pec-
toris qualified for PTCA. Dependence on the selected morphological
and haemodynamic parameters. Arch. Med. Sci., 2006; 2: 15-19

[10] Janssens U., Graf C., Graf J., Radke P.W., Konigs B., Koch K.C., Lepper
W., vom Dahl J., Hanrath P.: Evaluation of the SOFA score: a single-
center experience of medical intensive care unit in 303 consecutive pa-
tients with predominantly cardiovascular disorders. Sequential Organ
Failure Assessment. Intensive Care Med., 2000; 26: 1037-1045

[11] Moreno R., Vincent J.L., Matos R., Mendonca A., Cantraine F., Thijs
L., Takala J., Sprung C., Antonelli M., Bruining H., Willatts S.: The
use of maximum SOFA score to quantify organ dysfunction/failure
in intensive care. Results of prospective, multicenter study. Working
Group on Sepsis Related Problems of the ESICM. Intensive Care Med.,
1999; 25: 686-696

[12] Oda S., Hirasawa H., Sugai T., Shiga H., Nakanishi K., Kitamura N.,
Sadahiro T., Hirano T.: Comparison of Sepsis-related Organ Failure
Assessment (SOFA) score and CIS (cellular injury score) for scoring
of severity for patients with multiple organ dysfunction syndrome
(MODS). Intensive Care Med., 2000; 26: 1786—-1793

[13] Pereira-Barretto A.C., de Oliveira M.T.Jr., Franco F.G., Cassaro-
Strunz C.: ProBNP for stratifying patients with heart failure. Arq.
Bras. Cardiol., 2003; 81: 239-248

[14] Piechota M., Irzmanski R., Banach M., Barylski M., Ostrowski S.,
Kowalski J., Pawlicki L.: Can impedance cardiography be routine-
ly applied in patients with sepsis and severe sepsis? Arch. Med. Sci.,
2006; 2: 114-121

[15] Vincent J.L., de Mendonca A., Cantraine F., Moreno R., Takala J.,
Suter PM., Sprung C.L., Colardyn F., Blecher S.: Use of SOFA score
to assess the incidence of organ dysfunction/failure in intensive care
units: result of a multicenter, prospective study. Working group on
“sepsis related problems” of the European Society of Intensive Care
Medicine. Crit. Care Med., 1998; 26: 1793-1800

[16] Vincent J.L., Moreno R., Takala J., Willatts S., De Mendonca A.,
Bruining H., Reinhart C.K., Suter PM., Thijs L.G.: The SOFA (Sepsis-
related Organ Failure Assessment) score to describe organ dysfunction/
failure. Intensive Care Med., 1996; 22: 707-710

[17] Witthaut R., Busch C., Fraunberger P., Walli A., Seidel D., Pilz G.,
Stuttmann R., Speichermann N., Verner L., Werdan K.: Plasma atrial
natriuretic peptide and brain natriuretic peptide are increased in sep-
tic shock: impact of interleukin-6 and sepsis-associated left ventricu-
lar dysfunction. Intensive Care Med., 2003; 29: 1696—1702

636




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (Belinea 101901_111914 cool)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /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 false
  /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 true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /Description <<
    /ENU ()
    /POL ()
  >>
  /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 /NoConversion
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /DocumentRGB
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


