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Abstract CD14 is present in macrophage, monocyte, and

granulocyte cells and their cell membranes, and it is said to

be responsible for intracellular transduction of endotoxin

signals. Its soluble fraction is present in blood and is thought

to be produced in association with infections. It is called the

soluble CD14-subtype (sCD14-ST), and in the following

text it is referred to by its generic name, presepsin. We have

previously reported that presepsin is produced in associa-

tion with infection and that it is specifically expressed in

sepsis. In the present study we developed a new rapid

diagnostic method by using a chemiluminescent enzyme

immunoassay that allowed making automated measure-

ments in a shorter time. The results of using this method to

measure presepsin values in different pathological condi-

tions were normal, 294.2 ± 121.4 pg/ml; local infection,

721.0 ± 611.3 pg/ml; systemic inflammatory response

syndrome, 333.5 ± 130.6 pg/ml; sepsis, 817.9 ± 572.7 pg/ml;

and severe sepsis, 1,992.9 ± 1509.2 pg/ml; the presepsin

values were significantly higher in patients with local

infection, sepsis, and severe sepsis than in patients who did

not have infection as a complication. In a comparative study

with other diagnostic markers of sepsis based on ROC

curves, the area under the curve (AUC) of presepsin was

0.845, and greater than the AUC of procalcitonin (PCT,

0.652), C-reactive protein (CRP, 0.815), or interleukin 6 (IL-

6, 0.672). In addition, a significant correlation was found

between the APACHE II scores, an index of disease severity,

and the presepsin values, suggesting that presepsin values

can serve as a parameter that closely reflects the pathology.
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Introduction

Severe conditions, such as multiple trauma, pancreatitis,

peritonitis, and extensive burns, are the most common

conditions handled in the emergency and intensive care

area, and early diagnosis of sepsis secondary to these

conditions is one of the keys to improving the results of

treatment. Sepsis is a systemic inflammatory response

syndrome (SIRS) that is caused by an accompanying bac-

terial infection, and similar manifestations and test results

are often observed in patients with noninfectious inflam-

mation, such as the inflammation caused by multiple

trauma or extensive burns, making it difficult to diagnose

sepsis on the basis of the clinical findings alone. Identifying

the causative organism by smears or culture tests is

essential to the diagnosis of infection, but these methods

are not always useful because of the time needed to obtain

results, the low sensitivity of the tests, and the impossibility

of excluding contamination. On the other hand, in recent

years procalcitonin (PCT), interleukin 6 (IL-6), and tumor

necrosis factor (TNF) have been used as biomarkers that

increase in sepsis patients, and although these markers

closely reflect the pathology of the sepsis, they cannot be

described as having high specificity because they rise

transiently in patients with highly invasive trauma [1].

T. Shozushima (&) � G. Takahashi � N. Matsumoto �
M. Kojika � S. Endo

Department of Critical Care Medicine, Iwate Medical

University, School of Medicine, 19-1 Uchimaru,

Morioka 020-8505, Japan

e-mail: tatuyori@beach.ocn.ne.jp

Y. Okamura

Research and Development Division, R&D Department,

Mitsubishi Chemical Medience Corporation,

1144 Ohwadashinden, Yachiyo, Chiba 276-0046, Japan

123

J Infect Chemother

DOI 10.1007/s10156-011-0254-x



Presepsin is thought to be a fragment of CD14, the

lipopolysaccharide-binding protein (LPS–LBP) complex

receptor, and it is produced in response to bacterial infec-

tions. Although many aspects of its production in vivo are

unknown, based on the results of animal experiments, etc., it

is thought that phagocytosis in response to bacterial infec-

tion may play a major role, and the possibility that the

lysosomal enzymes, e.g., aspartic proteases (cathepsin, etc.),

are involved in the mechanism of production is suspected

based on the results of enzyme inhibition experiments.

Thinking that there was a strong possibility that presepsin

was specifically produced in sepsis, we previously con-

ducted studies comparing it with endotoxin, IL-6, PCT, and

other diagnostic markers of sepsis, and reported its useful-

ness [2–5]. The results of a previous study conducted using a

conventional specific enzyme-linked immunosorbent assay

(ELISA) kit showed that presepsin had high specificity for

sepsis and began to be expressed in the early stage, that its

level increased in proportion to the severity of the sepsis,

and that it had clinical sensitivity and specificity which was

superior to that of the other markers [5]. However, because

the measurements by this method require pretreatment of the

specimen and 5–6 h to obtain the results, speed was a

problem in clinical practice, especially in emergency care

settings, where early diagnosis is needed.

In the present study, we developed a new chemilumi-

nescent enzyme immunoassay as a rapid diagnostic method

for sepsis. We measured presepsin in various pathological

conditions and compared its usefulness as a diagnostic

marker for sepsis.

Patients and methods

Patients

We obtained informed consent to participation in this study

from the patients or their families as well as the approval of

the Ethics Committee of Iwate Medical University. The

period of the study was the 10 months from August 2009 to

June 2010, and it was a prospective cohort study. The

subjects were 41 inpatients (25 men and 16 women),

62 ± 19 years old, who had been brought to the Critical

Care and Emergency Center of Iwate Medical University

and who fulfilled at least two of the diagnostic criteria for

SIRS on arrival. Blood specimens were collected a total of

six times, i.e., on admission, and 12 and 24 h and 3, 5, and

7 days later, and the presepsin values were measured. The

sepsis markers PCT, IL-6, and CRP were also measured for

comparison. Each time the blood specimens were col-

lected, a definitive diagnosis was made based on the clin-

ical data by two infection control doctors certified by the

Japanese College of Infection Control Doctors.

In addition, 128 healthy subjects (100 men and 28

women) were assessed as controls.

The diagnoses of SIRS, sepsis, and severe sepsis were

made according to the seven criteria set forth by the

American College of Chest Physicians/Society of Critical

Care Medicine (ACCP/SCCM) [6].

The Acute Physiology and Chronic Health Evaluation II

score (APACHE II score) [7] was used as an index of

severity.

Measurement methods

An endotoxin-free syringe containing ethylenediaminete-

traacetate (EDTA) was used to collect the blood specimens

for the presepsin measurements. After the specimen was

collected, (1) a 100-ll volume of whole blood was dis-

pensed into reagent specimen wells with a micropipette. (2)

The reagent into which the specimen had been dispensed

was set in a cartridge, and the cartridge was placed in the

body of the analyzer with a special chip. (3) To 25 ll of

specimen, 25 ll specimen dilution solution, 50 ll magnetic

latex reagent, and 50 ll labeled antibody reagent were

added, and allowed to react at 37�C for 5 min. Washing

was then performed three times with 400 ll washing fluid

each time. (4) A 100-ll volume of luminescent substrate

was added, and luminescence was measured while allow-

ing the enzyme reaction to proceed at 37�C for 1 min. (5)

The presepsin concentration in the specimen was measured

by comparison with the amount of luminescence of a cal-

ibration agent that had been subjected to the same proce-

dure as the sample, and the steps from (3) to (5) were

automatically processed with an immunoassay analyzer

(PATHFAST; Mitsubishi Chemical Medience Corporation,

Japan) [8]. When whole blood is used as the material for

measurements with this analyzer, the presepsin value on

the analyzer is automatically corrected by entering the

hematocrit (Ht). The Ht value is entered individually when

measuring the specimen, and the correction is made. Blood

plasma can also be used as the material to make mea-

surements with the immunoassay analyzer. Quantitative

analysis of PCT was performed with an automated elec-

trochemiluminescence immunoanalyzer (Elecsys reagent,

BRAHMS PCT; Roche Diagnostics, Japan). Quantitative

analysis of IL-6 was performed with a completely auto-

mated immunochemiluminescence system (Siemens Im-

mulite IL-6; Siemens, Germany). Quantitative analysis of

CRP was performed by a CRP-latex X2 ‘‘Seiken’’ (Denka

Seiken, Japan).

Statistical analysis

The statistical analysis was performed by using Friedman’s

v2 r test and the Wilcoxon t test with Bonferroni correction,
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and the data are expressed as mean ± standard deviation.

P values B 0.05 were considered evidence of a significant

difference. In addition, a receiver operating characteristic

(ROC) analysis was performed for each of the biomarkers,

and their diagnostic performance for sepsis was compared.

Results

The mean presepsin level in the 128 healthy subjects in the

control group was 190 pg/ml.

There were 41 patients (25 men and 16 women) who

fulfilled at least two of the diagnostic criteria for SIRS on

arrival at the hospital, and they were assessed at 192 blood

specimen collection points. The background factors of the

patients adopted as subjects are shown in Table 1. We made

all 192 blood specimen collections at different points; the

group of patients who did not fulfill the diagnostic criteria

for SIRS and had no signs of infection were assigned to the

normal group, whereas the group of patients who were

found to have an infection but did not fulfill the diagnostic

criteria for SIRS were assigned to the local infection group.

In addition, the results of classification into SIRS, sepsis,

and severe sepsis based on the definitions proposed by the

ACCP/SCCM were normal, 22; local infection, 28; SIRS,

41; sepsis, 87; and severe sepsis, 14. The corresponding

presepsin levels were normal, 294.2 ± 121.4 pg/ml; local

infection, 721.0 ± 611.3 pg/ml; SIRS, 333.5 ± 130.6

pg/ml; sepsis, 817.9 ± 572.7 pg/ml; and severe sepsis,

1,992.9 ± 1509.2 pg/ml; the patients with local infection or

sepsis had significantly higher presepsin levels than the

patients who did not have infection as a complication

(Fig. 1). In addition, the presepsin levels in SIRS that was

not complicated by infection were significantly lower than

in sepsis.

A significant correlation was found between the

APACHE II scores, which are an index of severity, and the

presepsin values (Fig. 2).

The ROC curves for the four sepsis diagnostic markers,

including presepsin, in the infection group (local infection

group ? sepsis group ? severe sepsis group) and the non-

infection group (normal group ? SIRS group) are shown

in Fig. 3. The area under the curve (AUC) of presepsin

calculated from the ROC curve was 0.845; it was higher

than the AUC of PCT (0.652), CRP (0.815), or IL-6

(0.672). When the cutoff value of presepsin was set at

399 pg/ml, its clinical sensitivity was 80.3% and its clinical

specificity was 78.5%. The AUCs obtained from the ROC

curve of the SIRS patients without infection as a compli-

cation and the sepsis patients were presepsin, 0.845; PCT,

0.652; CRP, 0.815; and IL-6, 0.672; the best results were

for presepsin (Fig. 4), and when the cutoff value was set at

415 pg/ml, clinical sensitivity was 80.1% and clinical

specificity was 81.0%, suggesting usefulness as a diag-

nostic marker of sepsis.

Case 1 is described as an example.

The patient was a 51-year-old man who was brought to

our hospital with extensive burns that covered 76% of his

body. The test data on arrival included an elevated white

blood cell (WBC) count of 38,880/ll, and a diagnosis of

SIRS was made. Because no elevation of the presepsin

value (281 pg/ml) or PCT value (0.98 ng/ml) was observed

on arrival, and the blood cultures were negative, no

Table 1 Background of patients and diagnosis of each blood drawing

point

Underlying disease n Diagnosis of each

blood drawing point

Appendicitis 4

Cholecystitis 2 Non-infection

Gastroenteritis 1 n = 22

Phlegmonous inflammation 1

Pancreatitis 2 Systemic inflammatory

response syndrome

(SIRS)

Urinary infection 4 n = 41

Peritonitis 3

Ischemic enteritis 1 Local infection

Pneumonia 1 n = 28

Multiple trauma 8

Superior mesenteric artery

(SMA) thrombosis

1 Sepsis

Burns 4 n = 87

Ileus 1

Perforation of duodenum 2 Severe sepsis

Multiorgan failure (MOF) 3 n = 14

Others 3
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Fig. 1 Comparison of presepsin value in different pathological

conditions
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findings suggesting infection were observed at the time. On

hospital day 6, staphylococci were isolated by blood cul-

ture. A tendency for the presepsin and CRP values to

increase was observed starting the same day, and a delayed

increase in the PCT value was seen (Fig. 5).

Discussion

Early diagnosis and early treatment are essential to

improving the results of treatment of infections, and, in

particular, more accurate diagnosis has become important

because treatment policy, e.g., drug selection or blood

purification method, changes depending on the causative

organism. Moreover, methicillin-resistant Staphylococcus

aureus (MRSA) and multidrug-resistant bacteria, such as

multidrug-resistant Pseudomonas aeruginosa and vanco-

mycin-resistant enterococcus (VRE), have become a

problem in recent years, and it is no exaggeration to say

that patient vital prognosis depends on infection control.

Detection of the microbe by microbiological tests, such as

blood cultures, is essential to a definitive diagnosis of

infection, but because of low detection sensitivity, the

problem of contamination, and the fact that cultures
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Fig. 2 Correlation of presepsin value and Acute Physiology and

Chronic Health Evaluation II (APACHE II) score

Fig. 3 Receiver operating characteristic (ROC) curves for the four

sepsis diagnostic markers, including presepsin, in the infection group

(local infection group ? sepsis group ? severe sepsis group) and the

non-infection group [normal group ? systemic inflammatory response

syndrome (SIRS) group]. CRP, C-reactive protein; IL-6, interleukin 6;

PCT, procalcitonin

Fig. 4 ROC curves for the four sepsis diagnostic markers, including

presepsin, in the SIRS patients without complication by infection and

sepsis group (sepsis group ? severe sepsis group)
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themselves are not performed as often as in Western

countries, they cannot necessarily be said to be convenient

and practical test methods. On the other hand, up until now

the biological markers and immunological markers of

sepsis have not been very effective, and in recent years

novel markers have been developed and are being widely

adopted in clinical settings.

At our institution we have been measuring and moni-

toring various immunological markers in infections, espe-

cially in the sepsis area. In a clinical study of PCT we

obtained better results than with CRP, TNF-a, IL-6, etc., as

a method of diagnosing bacterial infection or evaluating

severity, and we established a new diagnostic method for

sepsis in Japan. The physiological roles and sites of pro-

duction of PCT have not been fully elucidated, but it has

been demonstrated that it is usually produced by the C cells

of the thyroid gland during sepsis. On the other hand, PCT

also increases in highly invasive conditions in the absence

of complication by infection, and a comprehensive evalu-

ation that included the clinical manifestations is necessary

in multiple trauma and burn patients. A similar tendency

was observed in the present study.

Presepsin is a novel marker for the diagnosis of sepsis,

and the results of a previous study in which an ELISA kit

was used showed a specific increase in sepsis in the early

stage that also correlated well with severity. However,

because the assay method requires pretreatment of the

specimen and the measurements take some time (about

5–6 h), as well as the fact that only retrospective tests were

possible, it has not always been an effective assay kit in the

emergency and intensive care area, where speed is

required. Moreover, when we also developed a convenient

diagnostic kit based on the immunochromatography prin-

ciple with values of 2? or more considered positive,

clinical sensitivity was 73% and clinical specificity 84%,

and its effectiveness was 80%. In the present study we

developed a new rapid measurement method for whole

blood that uses a chemiluminescence enzyme immunoas-

say. Because measurements in whole blood are possible

with this method and no pretreatment of the specimen is

necessary, measurements can be made in a very short time.

We used the immunoassay analyzer to assess the usefulness

of presepsin values in various pathological conditions.

We made all the blood collection points in this study at

different points, and they were classified into normal, local

infection, SIRS, sepsis, and severe sepsis. The results of a

comparison of presepsin values according to the diagnosis

at each of the times a blood specimen was collected

showed that they were significantly lower in the normal

group and in SIRS that was not complicated by infection

than they were in local infection, sepsis, or severe sepsis,

suggesting that presepsin increases specifically in infec-

tions. In previous studies there were very wide variations in

the values of this marker in infections, and there were even

cases in which the value exceeded 20,000 pg/ml, the limit

of the measurements, which appears to be a characteristic

of this marker. In addition, because the presepsin values

were especially high in severe sepsis, and there was also a

positive correlation between the APACHE II scores as a

severity index and the presepsin values, the presepsin

values were inferred to closely reflect the pathology in

sepsis. The reference presepsin values according to this

measurement method and the cutoff value for diagnosing

sepsis have not yet been determined. When we set the

presepsin cutoff value for sepsis at 415 pg/ml calculated

from the ROC curve, clinical sensitivity was 80.1% and

clinical specificity 81.0%, and thus about 400 pg/ml would

appear to be valid. Further study is necessary in regard to

the cutoff value.

When we divided the patients into an infection group

and a non-infection group and plotted the ROC curves of

each of the markers to compare presepsin with other

markers, the results showed that presepsin was the best,

followed by CRP, IL-6, and PCT. Moreover, when the

patients were divided into an SIRS group without infection

and a sepsis group and ROC curves were plotted in the

same manner, the results again showed that presepsin was

the best. In a previous study conducted at our institution we

reported finding that PCT was a more effective parameter

for diagnosing sepsis and monitoring treatment than was

CRP or IL-6. The reason the results for PCT were not

superior in the present study appears to be that there were

12 cases of severe burns and multiple trauma, etc., that is,

of what is referred to as SIRS not complicated by infection,

on arrival at the hospital, and they accounted for approxi-

mately 30% of the total number of patients. Because the

PCT level increases as a reflection of the severity of the

body’s reaction to the traumatic stimuli in the early stage of

trauma in the absence of signs of infection, it does not
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necessarily rise in an infection-specific manner; this

appears to be why the diagnostic performance of PCT for

infection was low in the cases in the present study. On the

other hand, the presepsin values of all the patients with

SIRS that was not complicated by infection on arrival were

below 500 pg/ml, and the values were not high even in the

patients whose trauma was very invasive, unless there was

complication by infection. In this respect, presepsin can be

said to be highly disease specific in comparison with PCT

and proinflammatory cytokines such as TNF, IL-6, or IL-8.

In the present study we were able to obtain results

similar to those obtained with the conventional ELISA

method, and it was possible to diagnose sepsis more rapidly

and conveniently by using the immunoassay analyzer. We

are currently using the analyzer in a multicenter clinical

study and are in the process of conducting a further clinical

dynamics analysis in various pathological conditions.

Based on the results of the present study it appears that

presepsin will soon be widely used as a diagnostic marker

of sepsis in clinical settings.

Acknowledgments We express our sincere thanks to Mr. Kamon

Shirakawa of the Mochida Pharmaceutical Co., Ltd., for his advice in

carrying out this research. This study was funded in part by a Health

and Labour Sciences Research Grant from the Ministry of Health,

Labour and Welfare, a Grant-in-Aid for Scientific Research from the

Ministry of Education, Culture, Sports, Science and Technology, and

a grant from the Promotion and Mutual Aid Corporation for Private

Schools of Japan.

References

1. Endo S, Sato N, Kasai T, Suzuki Y, Kojika M, Takahashi G, et al.

Assessment of serum procalcitonin levels by immunochromatog-

raphy: its significance as a rapid diagnostic technique for sepsis.

Jpn J Crit Care Endotoxemia 2007;11:186–195 (in Japanese).

2. Endo S, Yaegashi Y, Sato N, Suzuki Y, Ogawa M, Kojika M, et al.

Comparative study of soluble CD14 and soluble CD14-subtype in

sepsis. Med Postgrad. 2006;44:381–5.

3. Endo S, Yaegashi Y, Sato N, Kojika M, Suzuki Y, Shirakawa K,

et al. Usefulness of soluble CD14 subtype which as is a new

diagnostic marker for sepsis. Jpn J Crit Care Endotoxemia

2005;9:46–950 (in Japanese).

4. Miyata M, Sato N, Takahashi G, Takahashi M, Endo S, Shirakawa

K, et al. The utility of the soluble CD-14-subtype for diagnosis of

sepsis, the examination of the simple diagnostic kit. J Iwate Med

Assoc. 2007;59:325–31.

5. Yaegashi Y, Shirakawa K, Sato N, Suzuki Y, Kojika M, Endo S,

et al. Evaluation of a newly identified soluble CD14 subtype as a

marker for sepsis. J Infect Chemother. 2005;11:234–8.

6. ACCP/SCCM Consensus Conference Committee. Definitions for

sepsis and organ failure and guidelines for use of innovate

therapies in sepsis. Crit Care Med 1992;20:867–874.

7. Knaus WA, Draper EA, Wagner DP, Zimmerman JE. APACHE II:

a severity of disease classification system. Crit Care Med.

1985;13:818–29.

8. Kurihara T, Yanagida A, Yokoi H, Koyata A, Matsuya T, Ogawa

J, et al. Evaluation of cardiac assays on a benchtop chemilumi-

nescent enzyme immunoassay analyzer, PATHFAST. Anal Bio-

chem 2008;375(1):144–146.

J Infect Chemother

123


	Usefulness of presepsin (sCD14-ST) measurements as a marker for the diagnosis and severity of sepsis that satisfied diagnostic criteria of systemic inflammatory response syndrome
	Abstract
	Introduction
	Patients and methods
	Patients
	Measurement methods
	Statistical analysis

	Results
	Discussion
	Acknowledgments
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /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 true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /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 true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /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 false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /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 true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /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 false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


