o . THAT J GASTROENTEROL 2014
Uirlgite] B A &
Article

Serum Procalcitonin for Determining Prognosis in Cirrhotic
Patients with Systemic Inflammatory Response Syndrome:
A Preliminary Report
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ABSTRACT

Background & Aims: Systemic inflammatory response syndrome (SIRS) caused by overt or occult bac-
terial infection is often present in patients with advanced cirrhosis with an associated negative outcome. Procalcitonin
(PCT), a calcitonin precursor, seems to be the most promising biomarker to diagnose sepsis and predict mortality in
this population. We conducted a prospective observational study to evaluate the diagnostic and prognostic values of
serial measurement of plasma PCT levels in cirrhotic patients presented with SIRS.

Methods: This study was conducted between March 2012 and January 2013 at a tertiary academic medi-
cal center. All patients were managed in accordance with standard care by a multidisciplinary team. Serum PCT
level was measured by the electrochemiluminescence immunoassay (Elecsys BRAHMS PCT, Cobas, ROCHE) at
baseline, 24 hours and 72 hours after admission. The clinical outcomes were the presence of infection and in-
hospital mortality.

Results: Our preliminary data was taken from 29 cirrhotic patients with SIRS. The mean age was 60t
11.7 years, and 72% were male. Most patients had severe liver disease on admission, with a mean model of end-
stage liver disease score of 21.8%8.5, 69% with Child-Pugh class C. Twenty-three patients (79%) with SIRS had
obvious infection at the following sites: spontaneous bacterial peritonitis (44.8%), respiratory infections (10.3%),
isolated bacteremia (6.9%), and others (17%). On admission the median PCT levels were significantly higher in
patients with sepsis in comparison to patients with SIRS (4.5 vs. 1.28 ng/mL, p = 0.046). In patients with sepsis, the
maximum values for PCT were noted at admission, and declined gradually. Eleven patients died during hospitaliza-
tion (37.9%), 10 of whom had an obvious infection. The median PCT levels during the first 72 hours of admission
were significantly higher in the non-survivor group compared with the survivor group. Conclusions: This study
showed that PCT levels were of value in differentiating between sepsis and SIRS in cirrhotic patients, particularly
at admission, this biomarker can help predict in-hospital mortality.
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INTRODUCTION

Systemic inflammatory response syndrome
(SIRYS) is often present in patients with advanced cir-
rhosis and portal hypertension, and might be associ-
ated with a negative outcome. Systemic inflammation
can be caused by overt or occult bacterial infection. In
cirrhotic patients inflammation has been shown to in-
crease the risk of complications such as variceal bleed-
ing, encephalopathy and acute-on chronic liver fail-
ure. However, the diagnosis of SIRS in cirrhotic pa-
tients is problematic because clinical signs and labora-
tory tests are nonspecific. In these patients, hyperdy-
namic circulation leads to tachycardia in the absence
of infection, patients receiving beta-blockers have a
reduced heart rate, hepatic encephalopathy course with
tachypnea, and hypersplenism decreases leukocyte
count. These factors decrease the value of SIRS crite-
ria for detecting sepsis in cirrhotic subjects. In fact,
SIRS is present in 10-30% of decompensated cirrhotic
patients without infection, rendering SIRS an inaccu-
rate marker of infection in the cirrhotic population.

Several biomarkers have been tested as potential
diagnostic markers for sepsis. Procalcitonin (PCT), a
calcitonin precursor, appears most promising. PCT is
a rather specific marker for severe bacterial infection
in patients presenting with suspected sepsis. This
marker is also a useful tool to shorten the duration of
antibiotic therapy in patients hospitalized with com-
munity-acquired pneumonia. Interestingly, several in-
vestigators have shown that the dynamics of plasma
PCT levels were markedly different between patients
who died of sepsis compared with those who survived.
Although there is a large body of literature in favor of
PCT in the general population, the clinical usefulness
of this biomarker to diagnose infection and to be in-
corporated in the therapeutic algorithm of antibiotic
therapy in cirrhotic patients should be investigated fur-
ther. Importantly, previous studies have shown that
patients with advanced liver failure present an attenu-
ated production of acute-phase proteins in response to
infection.

The primary objective of the present study was to
determine the prognostic value of serial measurement
of PCT level within 72 hours after admission in pre-
dicting in-hospital mortality and cirrhotic related com-
plication in cirrhotic patients with SIRS. The second-
ary objective was to evaluate the diagnostic accuracy
of PCT levels within 72 hours after admission in de-
termining the presence of infection in cirrhotic patients
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presented with SIRS.

METHODS

This single-center prospective observational study
was conducted between March 2012 and January 2013
at the Faculty of Medicine, Siriraj Hospital, Bangkok.
All patients aged > 18 with a clinical and/or histologi-
cal diagnosis of cirrhosis, admitted to the general medi-
cal wards or to the intensive care unit with the primary
indication of SIRS were included. Exclusion criteria
were (1) chronic renal failure (serum creatinine level
>1.5 mg/dL at least 1 month); (2) admission for acute
upper gastrointestinal bleeding; (3) treatment with im-
munosuppressive agents; and (4) early discharge or
death within 72 hours after admission. The study was
approved by the local Institutional Review Board, and
complied with the Declarations of Helsinki. Each pa-
tient (or his/her next-of-kin if patient was unconscious)
gave an informed consent to participate in the study.

All patients were managed following standard
cares by a multidisciplinary team. During treatment
the physicians in charge did not use PCT results for
clinical decision making. Clinical, biochemical, and
physiological data were collected daily by an indepen-
dent research assistant. A number of organ failure
scores were also quantified on admission and daily
thereafter, including Child-Pugh score, model of end-
stage liver disease score (MELD) and Sequential Or-
gan Failure Assessment (SOFA) score. Grading of en-
cephalopathy according to West Haven Criteria was
calculated during admission. In all cases, a full set of
specimen cultures was taken at the time of admission
to the ward [peripheral blood, urine, and ascites]. All
cultures were collected under strict aseptic technique.
After screening for infection, broad spectrum parenteral
antibiotics were prescribed in patients with suspected
severe sepsis or septic shock, depending on the sus-
pected source of infection and the results of microbio-
logical cultures, when available. The antibiotic spec-
trum was narrowed, whenever possible, based on cul-
ture results obtained after admission. Patients were
followed up until death or at least 28 days after admis-
sion to determine mortality and complications of cir-
rhosis (eg, gastrointestinal bleeding, hepatic encepha-
lopathy, and acute renal failure).

All study patients had serum PCT levels measured
at baseline, 24 hours and 72 hours after admission.

Serum PCT level was measured by the
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electrochemiluminescence immunoassay (Elecsys
BRAHMS PCT, Cobas, ROCHE).

Definition of SIRS and sepsis

SIRS was assessed according to the recommen-
dations of the American College of Chest Physicians/
Society of Critical Care Medicine Consensus Confer-
ence. Patients were considered to have SIRS if they
fulfilled at least 2 of the following 4 criteria: (1) fever
(>38°C) or hypothermia (<36°C), (2) tachycardia (>90/
min), (3) tachypnea (>20/min), or (4) leucopenia (<4.0
x 10°/L), leukocytosis (>12.0 x 10°/L) or a leftward
shift (>10% immature granulocytes). If SIRS was ac-
companied with bacterial infection as proven by cul-
tures or on clinical grounds, a patient was defined as
having sepsis. Patients were considered to have an in-
fection if there was a known or suspected infection
based on 1 or more of the followings: white blood cells
in anormally sterile body fluid (eg, polymorphonuclear
count >250/mm? in ascitic fluid); radiographic evidence
of pneumonia associated with purulent sputum; or a
syndrome associated with a high risk of infection (eg,
ascending cholangitis). The final diagnosis of sepsis
and septic shock was made (by the physicians who were
previously involved in treatment of the patients) at a
later stage from medical records for patient’s summary
discharge, and was blinded to PCT results. Patients had

Table 1. Demographic and baseline characteristics of 29
cirrhotic patients with SIRS.

Variables (n=29)

60+ 11.7
21 (72.4)

Age (years) mean = SD
Male, n (%)
Cirrhotic characteristics

Child A/B/C, n (%) 1 (3.4)/8 (27.6)/20 (69)

Diagnosis duration (month), 28
median (max, min) (256, 1)
Etiology, n (%)
-CH-B 8(27.6)
-CH-C 6(20.7)
-Alcohol 9(31.0)
-NAFLD 1(3.4)
-Cryptogenic 5(17.2)
Presence of HCC, n (%) 14 (48.3)
Presence of infectious sources, n (%) 23 (79.3)
Presence of shock, n (%) 10 (34.5)
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septic shock if they presented with sepsis-induced hy-
potension despite adequate fluid resuscitation, as well
as organ dysfunction or perfusion abnormalities.

Statistical analysis

Continuous variables were summarized with
means and standard deviations or median (range), while
categorical variables were summarized with frequen-
cies and percentages. Continuous data were analyzed
using unpaired z-test if normally distributed, or the
Wilcoxon rank sums test if non-normally distributed.
The chi-squared test or Fisher’s exact test was used for
comparison of frequency data where appropriate. All
statistical testing was done at the conventional 2-tailed
o level of 0.05.

REsuLTS

A total of 29 cirrhotic patients with SIRS were
included in the study. Patient characteristics are sum-
marized in Table 1 and Table 2. Most patients had se-
vere liver disease (mean MELD score 21.8%8.5; 69%
of Child-Pugh class C patients) and 48% were diag-
nosed with hepatocellular carcinoma (HCC) before
admission.

Among patients with SIRS, 23 patients (79.3%)
had an obvious infection and thus sepsis according to

Table 2. Baseline laboratory profiles and clinical scores of
29 cirrhotic patients with SIRS.

Variables

Hemoglobin (g/L), mean = SD 109x1.6
WBC (cell/mm?)* 5,640 (19,450, 50)
%Neutrophil, mean = SD 73 £20.6
Platelet (cell/mm?/1000)* 74 (190, 22)
Creatinine (mg/dL)* 1.3(7.9, 0.6)
Total bilirubin (mg/dL)* 4.6 (36.4,0.6)
ALT (U/L)* 48 (403, 16)
ALP (U/L)* 136 (503, 40)
Albumin (mg/dL), mean + SD 25+0.5
PT-INR, mean £ SD 1.66 £0.48
CTP score, mean £ SD 10.8+£2.2
MELD score, mean + SD 21.8+8.5
SOFA score* 6(17,1)

*median (max, min)
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Table 3. Characteristics of admission of the cirrhotic patients with SIRS according to the presence or absence of infection.

Variables

Hemoglobin (g/L), mean = SD
WBC (cell/mm?)*
%Neutrophil, mean = SD
Platelet (cell/mm?3/1000)*
Creatinine (mg/dL)*

Total bilirubin (mg/dL)*

ALT (U/L)*

Albumin (mg/dL), mean + SD
PT-INR, mean = SD

CTP score, mean £ SD
MELD score, mean = SD
SOFA score*

*median (max, min)

the definition. Patients were infected at the following
sites: spontaneous bacterial peritonitis (n=13, 44.8%);
respiratory infections (n=3, 10.3%); isolated bacteremia
(n=2, 6.9%); urinary tract infections (n=1, 3.4%); and
others, including cutaneous infections (n=1, 3.4%);
infectious diarrhea (n=1, 3.4%); ascending cholangitis
(n=1, 3.4%); and septic arthritis (n=1, 3.4%). As ex-
pected, patients with sepsis had significantly higher
liver severity scores (Child-Pugh score 11.4%1.9 vs.
8.812.3, p = 0.042) on admission as compared to pa-
tients with SIRS, as shown in Table 3. Median platelet
counts and serum albumin values were significantly
lower in patients with the presence of infection. Me-
dian SOFA scores were higher in patients with infec-
tion, but the difference did not reach statistical signifi-
cance (p = 0.08).

Measurement of PCT levels

To evaluate the usefulness of PCT in differentiat-
ing sepsis from SIRS, we collected plasma sample from
each patients in the first 72 hours of admission. At ad-
mission, PCT levels were significantly higher in pa-
tients with sepsis in comparison to patients with SIRS
(Figure 1). Median PCT levels were about 3 times
higher in sepsis as compared to SIRS. In patients with
sepsis, maximum values for PCT were reached on day
0 and declined gradually after the first 24 hours of ad-
mission. The difference in PCT levels between sepsis
and SIRS patients was not maintained after day 1.

Presence of infectious source p-value
Yes (n=23) No (n=6)
109+ 1.6 11.3+1.7 0.61
5,640 (19,450, 50) 6,040 (17,880, 3, 330) 0.32
7321214 72.5+19.2 0.95
70 (177, 22) 144.5 (190, 32) 0.049
1.3 (7.9, 0.6) 1.2(1.3,0.9) 0.74
6.1(36.4, 0.6) 3.3(36.4,1.0) 0.7
43 (403, 16) 53 (253, 35) 0.30
24+0.5 29+04 0.03
1.79£0.5 1.35£0.3 0.026
114+£19 8.8+23 0.042
22.9+8.6 17.5+£7.9 0.18
7(17,1) 458,2) 0.08
e =Eg4 °
28 Oepcr 72 p=056
26—
27 p=0.11
224
207 p=0.046
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Presence of infectious source

PCT 0 hr, median

(max, min) 45(59.2,031) 1.28(5.41,0.27) 0.046
PCT 24 hr, median

(max, min) 3.94 (29.86, 0.25) 1.10(3.96,0.32) 0.11

PCT 72 hr, median

(max, min) 1.65(10.24,0.19) 1.08 (2.52,031)  0.56

Figure 1. Plasma levels of PCT in the first 72 hours of ad-
mission in cirrhotic patients with SIRS according
to the presence or absence of infection.
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Table 4. Demographic and baseline characteristics of the survivor group and non-survivor group.

Variables Survivor (n =18) Non survivor (n=11) p-value
Age (years) mean £ SD 61 £11.5 58+12.2 0.53
Gender 1.0

- Male, n 13 8

- Female, n 5 3
Cirrhotic characteristic
Diagnosis duration (months), median (max, min) 24.5 (108, 1) 38 (256, 8) 0.046
Etiology, n 0.76

- CH-B 5 3

- CH-C 3 3

- Alcohol 5 4

- NAFLD 1 0

- Cryptogenic 4 1
Presence of HCC, n 6 8 0.07
Presence of infectious source, n 13 10 0.36
Presecne of shock, n 3 7 0.017

Table 5. Characteristics at admission of the cirrhotic patients with SIRS who died and those who survived.

Variables Survivor (n = 18) Non survivor (n=11) p-value
Hemoglobin (g/L), mean = SD 10.8£1.8 112+1.2 0.6
WBC (cell/mm?)* 7,045 (19,450, 2,630) 4,470 (18,140, 50) 0.4
%Neutrophil, mean = SD 73.3+£16.2 72.6 £17.3 0.9
Platelet (cell/mm?)/1000)* 81.5 (190, 32) 77 (161, 22) 0.3
Creatinine (mg/dL), mean = SD 1.1+£04 24+2.0 0.02
Total bilirubin (mg/dL)* 3.6(36.4,1) 6.7 (36.4,0.6) 0.7
ALT (U/L)* 45.5 (148, 20) 53 (403.16) 0.07
ALP (U/L)* 134 (389, 40) 209 (503, 61) 0.09
Albumin (mg/dL), mean + SD 2.7+04 2.4+£0.6 0.16
PT-INR, mean + SD 1.49+0.28 1.94 £ 0.62 0.014
CTP score, mean + SD 101 +2.2 120+ 19 0.032
MELD score, mean = SD 18.8 £ 6.5 26.6+9.5 0.015
SOFA score, mean + SD 52+25 11.0+49 <0.01

*Median (max, min).

Outcomes

Eleven patients died during hospitalization
(37.9%). Ten patients had an obvious infection. Seven
who died developed circulatory failure related to sep-
tic shock, while two developed respiratory failure re-
lated to hypoxic lung infection and required mechani-
cal ventilation. Baseline characteristics of patients who
died and those who survived are summarized in Table
4 and Table 5. The mean age, proportion of male gen-
der and etiology of cirrhosis were not different between

patients who died and those who survived (Table 4).
Patients who died during hospitalization had higher
Child-Pugh scores, MELD scores and SOFA scores
than patients who survived (Table 5). The proportion
of acute renal failure developed during hospitalization
was significantly higher in patients who died.

Prognostic values of serial PCT measurement

To evaluate the usefulness of PCT in determin-
ing prognosis in cirrhotic patients with SIRS, we per-
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(max, min) 0.72 (3.49,0.19) 2.52(10.24,0.32)  0.008

Figure 2. Plasma levels of PCT in the first 72 hours of ad-
mission among cirrhotic patients with SIRS ac-
cording to the status during hospitalization.

formed analysis outcomes over hospitalization and fol-
low-up period of 30 days. Median PCT levels during
the first 72 hours of admission were significantly higher
in the non-survivor group compared with the survivor
group (Figure 2). In patients who died during hospi-
talization, maximum value for PCT was reached in 24
hours and declined rapidly in 72 hours after admis-
sion.

Discussion

Previous studies have evaluated the usefulness of
PCT for early diagnosis of the bacterial infection, for
shortening the antibiotic use and for predicting the prog-
nosis in critically-ill patients. To our knowledge, this
was the first study to prospectively validate the perfor-
mance of PCT in discriminating sepsis from SIRS and
in determining its prognostic value for predicting poor
clinical outcome in cirrhotic patients with SIRS. In the
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present study, the mortality rate of cirrhotic patients
presented with SIRS was 37.9%, comparable to the
mortality of 31% reported by Cazzaniga and
colleaques®.

Many clinicians agree that a noninvasive and
readily available biochemical parameter would be
highly desirable to guide antibiotic therapy in cirrhotic
patients with clinical suspicion of sepsis. PCT has been
demonstrated to be more accurate for the diagnosis of
bacterial sepsis than other routinely used inflamma-
tory marker. Furthermore, slowly decreasing, persis-
tently elevated, or increasing PCT levels are associ-
ated with poor outcomes in patients with severe infec-
tion. However, previous studies have shown that pa-
tients with advanced liver failure present an attenu-
ated production of acute-phase proteins in response to
infection. It is essential for prospective studies to de-
termine the usefulness of PCT measurement in the as-
sessment of probability of infection in cirrhotic patients
with SIRS. In the present study, we found that the me-
dian PCT level on admission was different (4.5 vs. 1.28;
p=0.046). This finding can be applied to early identifi-
cation of bacterial infection and thus to early antibi-
otic therapy. However, a definite distinction between
SIRS and sepsis in cirrhotic patients could not be made
based on PCT levels, but rather requiring complete
clinical and laboratory evaluation of the patient. More-
over, the validity of PCT measurement to diagnose a
bacterial infection should be evaluated with sensitiv-
ity, specificity, and positive and negative predictive
values, using the optimal cut-off points. On the basis
of preliminary data from this small sample size, we
could not analyze the accuracies of this biomarker at
this moment. Subject enrollment is still ongoing for
this study.

As expected, most of the patients in this study
had severe liver disease, 69% of whom being Child-
Pugh class C. The present study identified well-known
prognostic factors of death related to the degree of liver
failure (ie, Child-Pugh score and MELD score). This
is in agreement with several published studies empha-
sizing that severe cirrhosis is an independent factor of
mortality, particularly in cases of bacterial infections.
The in-hospital mortality in this study was 38%, and
almost all related to circulatory failure and septic shock.
Interestingly, among the 18 survivors, 13 (72%) had
sepsis and 3 (17%) developed circulatory failure re-
lated to septic shock. These findings suggest that not
all infected patients with cirrhosis develop an intense
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systemic inflammatory response to pathogens. Further
studies are needed to investigate the immune response
in such patients. The present study then has attempted
to assess the degree of systemic inflammatory response
by using the determinants of serum PCT over the first
72 hours of admission for predicting hospital-mortal-
ity in cirrhotic patients with SIRS. Not surprisingly,
we found that serum PCT levels at admission, 24 hours
and 72 hours of admission were significantly higher in
the non-survivor group. Although the number of cases
were small (11 non-survivors), an increased mortality
was noted in cirrhotic patients with high levels of PCT
over the first 72 hours of admission. PCT seems to be
useful for predicting clinical relevant outcome in this
population, but the sharp decline of this biomarker lev-
els after day 1 in patients who died during hospitaliza-
tion suggests that late sampling may easily lead to false-
negative results.

A particular strength of this study is that PCT lev-
els were not used for treatment decisions, as treating
physicians were blinded to the test results to avoid bias.
The eventual diagnosis of sepsis versus SIRS was made
by the physicians who were involved in treatment of
the patients, and this also helped avoid information bias.
However, there were some limitations of the study.
First, the small sample size in this preliminary study
did not allow evaluating the role of PCT for predicting
cirrhosis-related complications including upper gas-
trointestinal bleeding and hepatorenal syndrome. Sec-
ond, because of the single-center setting, our results
cannot easily be extrapolated to centers with different
thresholds for initiation and discontinuation of empiric
antibiotic therapy in cirrhotic patients with non-spe-
cific signs and symptoms compatible with early-onset
sepsis.
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CONCLUSIONS

This study showed that PCT levels are of value
in differentiating between sepsis and SIRS in cirrhotic
patients. Especially during the first 24 hours of admis-
sion, PCT levels can help to predict patient’s mortality
and to improve the clinical outcome. Although PCT is
a likely useful biomarker for distinguishing sepsis from
SIRS and for predicting a poor prognosis, PCT alone
cannot replace clinical decision-making which requires
integration of multiple clinical data. Acknowledgement:
This study was supported by Siriraj Research Devel-
opment Fund and the Gastroenterological Association
of Thailand Fund.

REFERENCES

1. Martin GS, Mannino DM, Eaton S, et al. The Epidemiology
of Sepsis in the United States from 1979 through 2000. N
Engl J Med 2003;348:1546-54.

2. Wong F, Bernardi M, Balk R, ef al. Sepsis in Cirrhosis: Re-
port on the 7th Meeting of the International Ascites Club. Gut
2005;54:718-25.

3. Thabut D, Massard J, Gangloff A, e al. Model for End-Stage
Liver Disease Score and Systemic Inflammatory Response Are
Major Prognostic Factors in Patients with Cirrhosis and Acute
Functional Renal Failure. Hepatol 2007;46:1872-82.

4. Kibe S, Adams K, Barlow G. Diagnostic and prognostic
biomarkers of sepsis in critical care. J Antimicrob Chemother
2011;66 Suppl 2:1i33-ii40.

5. Bone RC, Balk RA, Cerra FB, et al. Definitions for sepsis and
organ failure and guidelines for the use of innovative thera-
pies in sepsis. The American College of Chest Physicians/
Society of Critical Care Medicine Consensus Conference.
Chest 1992;101:1644-55.

6. Cazzaniga M, Dionigi E, Gobbo G, et al. The systemic in-
flammatory response syndrome in cirrhotic patients: Relation-
ship with their in-hospital outcome. J Hepatol 2009;51:475-
82.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments 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
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


