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ABSTRACT. The relationships between cytokine responses in septic shock are currently poorly understood. Some
studies have pointed to a biphasic model, with an initial proinflammatory phase, followed by a reactive, anti-
inflammatory response to explain the pathogenesis of the most severe form of sepsis. However, evidence for the
coexistence of both responses has been found. In this study, the plasma levels of 17 cytokines and chemokines, in 20
patients with septic shock, 11 patients with systemic inflammatory response syndrome (SIRS), during the first 24
hours following diagnosis, and 10 healthy controls, were analyzed and compared. Patients with septic shock showed
increased levels of IL-6, IL-8, MCP-1, MIP-1�, IFN-�, GM-CSF and IL-10 compared to healthy controls. Patients
with SIRS showed higher levels of IL-6, IL-8, MCP-1, MIP-1�, G-CSF and IL-10 than controls. Patients with septic
shock showed higher levels of IL-8, GM-CSF, MIP-1� than those with SIRS. The Spearman test demonstrated a
positive association between the pro-inflammatory mediators IL-6, IL-8, MCP-1, MIP-1�, IFN-�, GM-CSF and
the immunomodulatory cytokine IL-10 in septic shock. Consequently, correlation studies supported the notion
that secretion of pro- and anti-inflammatory mediators in septic shock occurs as a simultaneous immune response
program initiated early in the course of the disease, revealing that both types of cytokine play a role from the very
beginning of this life-threatening condition.
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epsis is an uncontrolled, systemic, inflammatory response
hich is a consequence of infection that, in its most

evere form (septic shock), causes organ dysfunction and
ypotension. Even today, septic shock remains associa-
ed with high mortality rates, presenting a challenge
or both physicians and researchers [1]. Involvement of
ytokine responses in the pathogenesis of sepsis tends
o be explained using a bi-phasic model, with an initial
tate characterized by systemic production of inflam-
atory cytokines (IL-6, TNF-�, IFN-�, IL-1), followed

y the secretion of anti-inflammatory mediators such
s IL-10 [2]. The early, pro-inflammatory state would

ontribute to tissue damage and mortality, while the secon-
ary, anti-inflammatory phase (termed compensatory
nti-inflammatory response syndrome, CARS), would
nduce an increased risk of secondary bacterial infection
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[3]. However, evidence contradicting the existence of two
phases in the immune response in sepsis as a generalized
phenomenon, also exists [4].

A better understanding of the regulation and overall
balance between pro- and anti-inflammatory cytokine
responses in sepsis is essential in order to explain the
pathogenesis of this disease.

The emergence of several different approaches offers
an opportunity to profile simultaneously a wide range
of immune mediators, thus helping to obtain a clearer
picture of the ongoing host immune response [5]. An
analysis of systemic chemokine and cytokine levels
in serum from patients with septic shock or systemic
inflammatory response syndrome (SIRS) was performed

using a 17-plex quantification kit. This allowed identi-
fication of the existence of simultaneous, antagonistic,
immune response signatures, early in the onset of septic
shock.
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most severe form of sepsis, septic shock. Most have already
imultaneous response in septic shock

ONORS AND METHODS

atients and controls

atients and controls were prospectively recruited from
he Intensive Care Unit (ICU) of the Hospital Clínico Uni-
ersitario de Valladolid in Spain. Approval for the study
rotocol for both the scientific and the ethical aspects
as obtained from the Scientific Committee for Clinical
esearch of our Hospital. Recommendations of the the
merican College of Chest Physicians/Society of Criti-

al Care Medicine Consensus Conference were followed
n order to define SIRS and septic shock [6]. Severity of
llness was assessed by two different scores: the acute
hysiology and chronic health evaluation (APACHE) II
core for the first 24 hours following diagnosis [7], and
he sequential organ failure assessment (SOFA) score [8].
wenty patients with septic shock and eleven patients ful-
lling the criteria for SIRS were recruited for the study.
en healthy volunteers were recruited from the staff of the
niversity of Valladolid, and had an age range similar to
atients included in the study.

amples and cytokine profiling

single blood sample was obtained from each patient
r control in tubes containing ethylenediaminetetraacetic
cid (EDTA) within the first 24 hours following diagnosis
f septic shock or SIRS. Plasma samples were obtained
fter proper centrifugation and these were stored at -80◦C
ntil cytokine profiling. Plasma chemokine and cytokine
evels were evaluated using the multiplex Biorad© 17
lex assay, following manufacturer’s instructions. This
ystem allows for quantitative measurement of 17 differ-
nt chemokines, cytokines, growth-factors and immune
ediators, while consuming only a small amount of

iological material. Furthermore, this system has good rep-
esentation of analytes for inflammatory cytokines, anti-
nflammatory cytokines, Th1 cytokines, Th2 cytokines,
h17 cytokines and chemokines, allowing for testing of
ifferent levels of regulatory cytokines in patients’ plasma.
imits of detection were as follows (pg/mL): IL-1b (2,4);

L-6 (2,1); IL-8 (1,8); IL-7 (2,4); IL-17 (2.1); G-CSF (1,5);
CP-1 (1,8); MIP-1b (1,4); IL-2 (1,3); IL-4 (0,2); IL-5

2,5); IL-10 (1,8); IL-12(p70) (2,6); IL-13 (2,6); GM-CSF
0,7); IFN-� (2,4); TNF-� (6,4).

tatistical analysis

he Mann-Whitney U test was employed for cytokine
omparison purposes, since the Saphiro-Wilk test demons-
rated the absence of normal distribution of the data, and
he Levene test demonstrated the absence of homogeneity
f variance in the compared groups. Correlation studies
etween cytokine levels and clinical parameters were per-
ormed by using the Spearman test. All statistical tests
ere two-sided, and p<0.05 was considered significant.
pearman correlation coefficients were also represented

s heat maps using the JColorGrid software (University of
alifornia San Francisco and University of California
erkeley) [9].
83

RESULTS

Clinical and demographic characteristics
(table 1)

Patients were elderly individuals in both groups. The most
common co-morbidity was cardiovascular disease. The
most common immediate antecedent in the septic shock
group was abdominal surgery. Procalcitonin and C-reactive
protein levels were higher in the shocked patients com-
pared to those with SIRS (p<0.05), as were the leucocytes
counts (p<0.05).

Comparisons of immune mediator levels (figure 1)

IL-1�, IL-7, IL-5, and IL-13 levels were below the limit
of detection of the method employed for each media-
tor in the vast majority of the patients studied. As a
consequence, they were not considered in the analysis.
Patients with septic shock demonstrated increased levels of
IL-6, IL-8, MCP-1, MIP-1�, IFN-�, GM-CSF and IL-10
compared to healthy controls. Patients with SIRS showed
significantly higher levels of IL-6, IL-8, MCP-1, MIP-1�,
G-CSF and IL-10 compared to the control group. Seven
patients with septic shock showed detectable levels of
IL-17; the other seven showed increased levels of TNF-
�. Six patients from this group showed detectable levels
of IL-2 and IL-4, while three patients showed detectable
levels of IL-12p70. Only one patient with SIRS showed
detectable levels of IL-17 (13.9 pg/mL), while another
showed detectable levels of IL-2, IL-4, IL-12p70 and TNF-
� (data not shown). None of the controls had detectable
levels of IL-17, IL-2, IL-4, IL-12p70 or TNF-�. When
the levels of immune mediators were compared between
the septic shock group and the SIRS group, the shocked
group showed higher levels of IL-8, GM-CSF and MIP-1�
(p<0.05).

Correlation of immune mediator levels (figure 2)

Correlation studies demonstrate a positive association
between levels of IL-6, IL-8, MCP-1, MIP-1�, IFN-�, GM-
CSF and IL-10 in those patients with septic shock, with
Spearman correlation coefficients (r) >0.4. This positive
correlation demonstrates that these mediators are secreted
simultaneously in response to the insult leading to sep-
tic shock. In patients with SIRS, the following positive
correlations were found: [IL-6, IL-8), [IL-6, G-CSF], [IL-
8, IFN-�], [G-CSF, MCP-1], [MCP-1, MIP-1�], with r
coefficients >0.5 (data not shown).

DISCUSSION

The presence of increased plasma levels of IL-6, IL-8,
MCP-1, MIP-1�, IFN-� and GM-CSF found in our
patients are in agreement with a previous study [10],
which reports the existence of a strong, systemic, pro-
inflammatory cytokine and chemokine response in the
been studied as biomarkers in sepsis [11]. These mediators
are chemotactic molecules that attract monocytes, neu-
trophils, T cells and macrophages to the injured tissues,
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Table 1
Clinical and demographic data.

Septic shock (n=20) SIRS (n=11)

Description

Gender (M/F) 12/8 9/2

Age (years) 68.00 (14.6) 76.6 (8.6)

Arterial hypertension (n) 7 9

Cardiopathy (n) 7 6

Diabetes mellitus (n) 1 1

Obesity (n) 0 1

Respiratory disease (n) 3 1

Cancer (n) 3 4

Renal disease (n) 3 0

Surgery (abdominal/cardiac/vascular) 15/5/0 5/5/1

Days at the CCU 12.00 (13.5) 1.00 (0.5)

Sampling day following admission to the CCU 6.00 (7.0) 1.00 (0.7)

Clinical status at diagnosis

APACHE score 22.24 (6.7) 9.00 (2.4)

SOFA score 7.70 (3.7) 3.36 (2.6)

Mechanical ventilation 18/20 9/11

Heart rate 112.00 (20.4) 86.00 (16.2)

Respiratory rate 14.53 (4.5) 13.90 (3.6)

Temperature 37.46 (1.4) 36.7 (1.1)

Average blood pressure (BP) 67.54 (11.3) 82.2 (10.1)

Noradrenaline 20/20 2/11

Analytical status at diagnosis

Hematocrit (%) 32.71 (6.6) 32.31 (5.0)

Leucocytes (number/mL) 17487.47 (10867.2) 11582 (4962.6)

Neutrophils (number/mL) 15431.2 (11120.8) 8475.1 (2768.9)

Procalcitonin 26.69 (38.7) 1.45 (3.4)

C Reactive Protein 184.2 (106.5) 45.9 (68.8)

Creatinine (mg/dL) 1.63 (1.1) 1.09 (0.4)

Patients with positive/negative microbiology cultures 18/2 0/11

Fatal outcome/survivors 11/9 1/10
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obtaining more robust results regarding these cytokines.
laying not only a main role in fighting infection, but also
n the pathogenesis of acute and chronic diseases with a
trong inflammatory component [12]. At the same time,
ur results provide new evidence of the coexistence of the
ro- and anti-inflammatory responses, as revealed by the
ncreased levels of IL-10 in plasma. IL-10 is a molecule
ith immune-regulatory properties. Secretion of IL-10

n septic shock could represent an attempt to modulate
he pro-inflammatory response observed in this condition.
n the other hand, high levels of IL-10 could induce

state of functional immunodeficiency, compromising

he host response to pathogens and the management of
nfection [13].
Previous works using the multiplex approach (Bozza
et al. [5] and Mera et al. [14]) have revealed the relation-
ship between severe septic disease and increases in IL-6,
IL-8, MCP-1, IFN-�, IL-10. These studies also reported
increased levels of IL-4, IL-12p70 or TNF-� in those
patients with the worst outcomes. In spite of the fact that
we failed to find increased levels of these three cytokines
in all of our patients, they were found in some of them.
The small size of the cohort analyzed perhaps precluded
On the other hand, our results for GM-CSF and MIP-1�
contradict, to a certain extent, those of Mera et al.
[14], since they found lower levels of these molecules in
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Figure 1
Immune mediator levels in healthy controls, SIRS and septic shock.
* Significantly different from the control. ** Significantly different from the the control and also the SIRS group (p<0.05).
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atients with septic shock than in patients without shock.
he different location of the initial infection site (respira-

ory and urinary in the work of Mera et al. abdominal in
ur work), could explain some differences in the profile of
he cytokines found. According to the result of this study,
ncreased levels of the Th17 cytokine, IL-17 in 35% of
he patients with septic shock might indicate a potential
ole of this mediator in autoimmunity and antibacterial
efense [12], in some cases of severe septic disease.
ost importantly, association observations of immune
ediator levels in this study, confirm that both pro and anti-

nflammatory responses occur in a simultaneous manner.
n this sense, Cavaillon et al. had already found positive
orrelations between IL-8, MCP-1, MIP-b, RANTES and
L-1ra, IL-10 in sepsis [15]. In agreement with the results
f Cavaillon et al., this study demonstrates that the simulta-
eous pro-inflammatory and anti-inflammatory responses
ccur from the very first moments of onset of the disease.
he potential influence of this early, combined response

n further pathogenic events, such as the development of a
ate phase of immunoparalysis [16], and also on mortality
17, 18] remains to be elucidated, since the design of this
tudy did not include a follow-up of the patients.
Similarly to the results reported by Rodríguez-Gaspar
et al. [19], patients with SIRS also demonstrated signif-
icant increases in pro-inflammatory (IL-6, IL-8, MCP-1,
MIP-1�, G-CSF) and anti-inflammatory mediators (IL-
10), compared to controls, although the increase in IL-10
levels was slight in these patients. The absence of pos-
itive correlations between pro-inflammatory mediators
and IL-10 in patients with SIRS could be a conse-
quence of the limited number of individuals included
in this group, or alternatively, to a less severe pro-
inflammatory state in SIRS compared to septic shock,
with a limited compensatory secretion of IL-10. The
absence of a suspected infection in SIRS could also explain
the differences in the cytokine profiles compared with
shock [20].
In conclusion, correlation studies for cytokine levels in
plasma, support the notion that secretion of pro- and
anti-inflammatory mediators in septic shock occurs as a
simultaneous, immune response program initiated early

in the course of the disease. The exact role of this
simultaneous response (detrimental or beneficial), in the
evolution of patients with sepsis is worth further investi-
gation.



Journal Identification = ECN Article Identification = 0281 Date: July 7, 2011 Time: 9:9 am

86 E. Tamayo, et al.

1.00 - 1.10

0.90 - 1.10

0.80 - 0.90

0.70 - 0.80

0.60 - 0.70

0.50 - 0.60

0.40 - 0.50

0.30 - 0.40

0.20 - 0.30

0.10 - 0.20

0.00 - 0.10

IL
-8

M
C

P-
1

M
T

P-
1β

T
E

N
-γ

IL
-6

G
M

-C
SF

IL
-1

0

IL-8

MCP-1

MTP-1β

TEN-γ

IL-6

GM-CSF

IL-10

Figure 2
Heat map representing the Spearman coefficient (r) corresponding to the correlations found to be significant at the level p<0.05. Values of “r”
c ared u

A
V
a
U
t
a

D
f
“
p
l
y
N

R

oefficients were represented using a grey scale. The figure was prep

cknowledgments. The authors wish to thank Lucia Rico and
eronica Iglesias for their technical support. Likewise, the
uthors are grateful to the nursing team of the Internal Medicine
nit of our Hospital, who kindly collected the samples. We also

hank Alicia San José for her assistance with the English language
spects.

isclosure. This study was possible because of a grant obtained
rom the Spanish Ministry of Science and Innovation and the
Consejería de Sanidad Junta de Castilla y León” (“Programa
ara favorecer la incorporación de grupos de investigación en
as Instituciones del Sistema Nacional de Salud, EMER07/050”
“Proyectos de Investigación Sanitaria, PI 10/01362).
one of the authors has any conflict of interest to disclose.

EFERENCES

1. Schramm GE, Kashyap R, Mullon JJ, Gajic O, Afessa B. Septic
shock: A Multidisciplinary response team and weekly feedback to
clinicians improve the process of care and mortality. Crit Care Med
2011; 39: 252.

2. Muenzer JT, Davis CG, Chang K, et al. Characterization and modu-
lation of the immunosuppressive phase of sepsis. Infect Immun
2010; 78: 1582.
3. Adib-Conquy M, Cavaillon JM. Compensatory anti-inflammatory
response syndrome. Thromb Haemost 2009; 101: 36-47.

4. Cavaillon JM, Adib-Conquy M, Cloëz-Tayarani I, Fitting C. Immun-
odepression in sepsis and SIRS assessed by ex vivo cytokine
sing the Jcolorgrid software.

production is not a generalized phenomenon: a review. J Endotoxin
Res 2001; 7: 85.

5. Bozza FA, Salluh JI, Japiassu AM, et al. Cytokine profiles as markers
of disease severity in sepsis: a multiplex analysis. Crit Care
2007; 11: R49.

6. Bone RC, Balk RA, Cerra FB, et al. Definitions for sepsis and organ
failure and guidelines for the use of innovative therapies in sepsis The
ACCP/SCCM Consensus Conference Committee. American College
of Chest Physicians/Society of Critical Care Medicine. 1992. Chest
2009; 136: e28.

7. Knaus WA, Draper EA, Wagner DP, Zimmerman JE. APACHE II:
a severity of disease classification system. Crit Care Med
1985; 13: 818.

8. Vincent JL, Moreno R, Takala J, et al. The SOFA (Sepsis-related
Organ Failure Assessment) score to describe organ dysfunc-
tion/failure On behalf of the Working Group on Sepsis-Related
Problems of the European Society of Intensive Care Medicine. Inten-
sive Care Med 1996; 22: 707.

9. Joachimiak MP, Weisman JL, May B. JColorGrid: software for
the visualization of biological measurements. BMC Bioinformatics
2006; 7: 225.

10. Okazaki Y, Matsukawa A. Pathophysiology of sepsis and recent

patents on the diagnosis, treatment and prophylaxis for sepsis. Recent
Pat Inflamm Allergy Drug Discov 2009; 3: 26.

11. Pierrakos C, Vincent JL. Sepsis biomarkers: a review. Crit Care
2010; 14: R15.



Journal Identification = ECN Article Identification = 0281 Date: July 7, 2011 Time: 9:9 am

S
imultaneous response in septic shock

12. Jager A, Kuchroo VK. Effector and regulatory T-cell subsets
in autoimmunity and tissue inflammation. Scand J Immunol
2010; 72: 173.

13. Abe R, Hirasawa H, Oda S, et al. Up-regulation of interleukin-10
mRNA expression in peripheral leukocytes predicts poor outcome
and diminished human leukocyte antigen-DR expression on mono-
cytes in septic patients. J Surg Res 2008; 147: 1.

14. Mera S, Tatulescu D, Cismaru C, et al. Multiplex cytokine profiling
in patients with sepsis. APMIS 2011; 119: 155.

15. Cavaillon JM, Adib-Conquy M, Fitting C, Adrie C, Payen D.

Cytokine cascade in sepsis. Scand J Infect Dis 2003; 35: 535.

16. Allen ML, Hoschtitzky JA, Peters MJ, et al. Interleukin-10 and its
role in clinical immunoparalysis following pediatric cardiac surgery.
Crit Care Med 2006; 34: 2658.
87

17. Nguyen HB, Loomba M, Yang JJ, et al. Early lactate clearance is
associated with biomarkers of inflammation, coagulation, apoptosis,
organ dysfunction and mortality in severe sepsis and septic shock. J
Inflamm (Lond) 2010; 28: 6.

18. de Pablo R, Monserrat J, Reyes E, et al. Mortality in Patients With
Septic Shock Correlates With Anti-Inflammatory But not Proin-
flammatory Immunomodulatory Molecules. J Intensive Care Med
2011; 26: 125-32.

19. Rodríguez-Gaspar M, Santolaria F, Jarque-López A, et al. Prognos-
tic value of cytokines in SIRS general medical patients. Cytokine

2001; 15: 232.

20. Lesur O, Roussy JF, Chagnon F, et al. Proven infection-related sepsis
induces a differential stress response early after ICU admission. Crit
Care 2010; 14: R131.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 (Coated FOGRA27 \050ISO 12647-2:2004\051)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /DetectCurves 0.100000
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /PreserveDICMYKValues true
  /PreserveFlatness false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /ColorImageMinDownsampleDepth 1
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /GrayImageMinDownsampleDepth 2
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /CheckCompliance [
    /None
  ]
  /PDFXOutputConditionIdentifier (FOGRA27)
  /Description <<
    /FRA <>
    /ENU <FEFF00530065007400740069006e006700730020006f00660020004a004c00450020002d002d00200043006f0072006c00650074005f00500072006500730073005f00560038>
  >>
  /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 true
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        28.346460
        28.346460
        28.346460
        28.346460
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (Coated FOGRA27 \(ISO 12647-2:2004\))
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName <FEFF005B004800610075007400650020007200E90073006F006C007500740069006F006E005D>
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 14.173230
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [566.929 822.047]
>> setpagedevice


