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Matrix metalloproteinase-9 -1562 C/T
polymorphism is associated with the risk
of sepsis in a Chinese population:
A retrospective study

Cuijuan Zheng1,*, Jiayu Wang1,* and Shouxiang Xie2

Abstract

Matrix metalloproteinase-9 (MMP-9) has been shown to participate in the pathogenesis of sepsis. In this study, we

recruited 312 sepsis patients and 413 controls to explore the relationship between sepsis risk and the MMP-9 -1562 C/T

polymorphism in Han Chinese. The PCR restriction fragment length polymorphism method was used for genotyping.

Our data indicated that the MMP-9 -1562 C/T polymorphism was related with the risk of sepsis (CT vs. CC: P¼ 0.033,

odds ratio (OR)¼ 1.45, 95% confidence interval (CI) 1.03–2.05; TTþCT vs. CC: P¼ 0.019, OR¼ 1.49, 95% CI 1.07–

2.07). Stratified analyses demonstrated that this effect was more evident in smokers, drinkers, females and overweight

individuals. Furthermore, cross-over analyses suggested that the combined effect of smoking and CT genotype of -1562

C/T polymorphism contributed to the risk of sepsis. In addition, MMP-9 serum levels were significantly lower in sepsis

patients than in controls. The MMP-9 -1562 C/T polymorphism was significantly associated with decreased MMP-9

serum levels. Lastly, we observed that this polymorphism was connected to the mortality of sepsis. In conclusion, the

interaction between the MMP-9 -1562 C/T polymorphism and smoking correlated with the risk of sepsis in Han

Chinese. This polymorphism may serve as a diagnostic marker for sepsis patients.
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Introduction

Sepsis is a severe syndrome, which is defined as an
infection with an imbalance of immune response.1 In
high-income countries, data have shown that approxi-
mately 19.4 million severe sepsis and 31.5 million sepsis
patients occur worldwide annually.1 Pneumonia and
urinary tract and intraperitoneal infections are the
main causes of sepsis.2–5 Increasing evidence indicates
single-nucleotide polymorphisms (SNPs) of certain
genes are involved in the pathogenesis of infection
and sepsis.6–9

Matrix metalloproteinase-9 (MMP-9) is an impor-
tant zinc-dependent proteinase, which is predominantly
produced by neutrophils and macrophages. MMP-9
is shown to regulate inflammation in different
diseases.10–12 Meanwhile, MMP-9 also remodels the
extracellular matrix and controls the activity of numer-
ous growth factors, cytokines, cell adhesion molecules

and chemokines, which are essential in inflamma-
tion.13,14 In sepsis, MMP-9 is associated with increased
vascular permeability, which promotes inflammatory
cell migration and regulates the crucial inflammatory
response.15 Previous studies have indicated that plasma
MMP-9 levels are increased in severe sepsis patients,
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with MMP-9 negatively associated with the severity of

sepsis.16

The gene encoding MMP-9 has been shown to be

located on chromosome 20q11.2–13.1. The levels of

MMP-9 were shown to be related to the development

of sepsis.17 Several studies have addressed the connec-

tion between sepsis susceptibility and the MMP-9 -1562

C/T polymorphism.17–19 However, they did not find an

association between this polymorphism and sepsis risk.

Thus, we determined to explore the link between this

polymorphism and the risk of sepsis in Chinese

subjects.

Methods

Subjects

At total of 312 sepsis cases and 413 matched controls

were recruited from our hospital in this study. The

diagnosis of sepsis patients followed the criteria of

Dellinger et al.20 The controls, who underwent a

health check-up at our hospital during the study

period, were included during the same period.

Controls with autoimmune or infectious diseases were

excluded. Demographic and risk factor information

were collected by use of a written questionnaire.

Individuals consuming more than an average of one

alcoholic beverage per day were considered as drinkers.

All enrolled participants provided informed consent.

The hospital Ethics Committee approved this study,

which met the standards of the Declaration of Helsinki.

Polymorphism genotyping

Using a TIANamp Blood DNA kit from Tiangen

Biotech (Beijing, PR China), genomic DNA was

obtained from peripheral blood leucocyte samples of

all participants. The PCR restriction fragment length

polymorphism method was utilised to genotype the

MMP-9 gene polymorphism. The relevant primers

were utilised for genotyping this polymorphism using

the primers 50-GCCTGGTGGCACATAGTAGGC

CC-30 (sense) and 50-CTTCCTAGCCAGCCGGC

ATC-30 (antisense). Approximately 10% of the samples

were re-genotyped to replicate previous results, and the

uniformity was 100%.

MMP-9 level measurement

Blood samples were obtained within 24 h after admis-

sion. These blood samples were stored at –80�C before

use. MMP-9 levels were determined using an ELISA kit

(R&D Systems, Minneapolis, MN) according to the

manufacturer’s instructions.

Statistical analysis

IBM SPSS Statistics for Windows v22.0 (IBM Corp.,

Armonk, NY) was utilised for all statistical analyses,

with a significance level of P< 0.05. Continuous vari-

ables were analysed by Student’s t-test; categorical var-

iables were addressed with the chi-square (v2) test. A
goodness-of-fit v2 test was utilised to evaluate the

Hardy–Weinberg equilibrium (HWE) test among the

controls. Odds ratios (ORs) and relevant 95% confi-

dence intervals (CIs) were determined using logistic

regression analysis. Cross-over analysis was used to

investigate gene–environmental interactions (such as

gene�smoking and gene�drinking).

Results

Clinical features of the studied population

Table 1 presents the clinical features and demographic

information of all subjects. There were no evident dif-

ferences regarding the sex and age distribution or the

percentages of smokers and drinkers between the cases

and controls. The sepsis group consisted of 111 septic

shock and 201 sepsis patients. Other characteristics of

sepsis are also shown in Table 1.

MMP-9 -1562 C/T polymorphism conferred

increased susceptibility to sepsis

Table 2 summarises the allele and genotype frequencies

of this polymorphism. The data showed that the

TTþCT and CT genotypes were linked with the risk

of sepsis (CT vs. CC: P¼ 0.033, OR¼ 1.45, 95% CI

1.03–2.05; TTþCT vs. CC: P¼ 0.019, OR¼ 1.49,

95% CI 1.07–2.07). After adjusting for sex and age,

these significant findings still held. Similarly, the T

allele was also correlated with the risk of

sepsis. Subgroup analyses observed that this effect

for sepsis was also present in females, smokers,

drinkers and overweight subjects (body mass index

(BMI) � 25 kg/m2; Table 3). Next, we measured

MMP-9 serum levels in 312 sepsis patients and 413

controls. MMP-9 serum levels were 640.1� 127.2 ng/

ml in sepsis patients and 659.3� 131.1 ng/ml in con-

trols, respectively. For sepsis patients, MMP-9 serum

levels were 649.2� 123.9 ng/ml in CC genotype carriers

(215 individuals), 616.8� 133.6 ng/ml in CT genotype

carriers (87 individuals) and 647.6� 129.0 ng/ml in TT

genotype carriers (10 individuals). We found that

MMP-9 levels were significantly lower in sepsis patients

than in controls (Supplemental Figure S1). In addition,

we found that the MMP-9 -1562 C/T polymorphism

was significantly linked with decreased MMP-9 serum

levels (Supplemental Figure S2).
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Then, we interpreted the link between this polymor-
phism and clinical features of sepsis. We found that the
CT or CTþTT genotype was connected to the mortal-
ity of sepsis (Supplemental Table S1).
However, we observed that the MMP-9 -1562 C/T
polymorphism was not associated with the type of
microorganisms isolated from blood cultures and
from other sources.

Cross-over analysis

Finally, we estimated the combined effects of this SNP
with either alcohol consumption or smoking on sepsis
risk. We found that smokers carrying the CT genotype
were related to the risk of sepsis when comparing to
non-smokers carrying the CC genotype (OR¼ 1.89,
95% CI 1.09–3.30; P¼ 0.023; Table 4). However, no

Table 1. Variables for sepsis patients and controls.

Variables Case (n¼ 312) Control (n¼ 413) P

Age (yr) 60.39� 10.10 60.81� 9.99 0.572

Sex 0.662

Male 163 (52.2%) 209 (50.6%)

Female 149 (47.8%) 204 (49.4%)

Smoking 0.764

Yes 134 (42.9%) 182 (44.1%)

No 178 (57.1%) 231 (55.9%)

Alcohol 0.191

Yes 101 (32.4%) 153 (37.0%)

No 211 (67.6%) 260 (63.0%)

BMI 23.03� 3.05 22.80� 2.67 0.298

Sepsis status, n (%)

Sepsis 201 (64.4%)

Septic shock 111 (35.6%)

Pathogens, n (%)

Gram positive 60 (19.2%)

Gram negative 161 (51.6%)

Gram negative and positive 61 (19.6%)

Fungus 30 (9.6%)

Source of infection, n (%)

Respiratory tract infection 203 (65.1%)

Abdominal infection 56 (17.9%)

Urinary tract infection 18 (5.8%)

Catheter-associated infection 14 (4.5%)

Others 21 (6.7%)

28 d mortality, n (%) 98 (31.4%)

BMI: body mass index.

Table 2. Correlation between the MMP-9 -1562 C/T polymorphism and sepsis risk.

Models Genotype Cases, n (%) Controls (n, %) OR (95% CI) P Value OR (95% CI)* P Value*

CC 215 (68.9%) 316 (76.7%) 1.00 (reference) – – –

Heterozygote CT 87 (27.9%) 88 (21.4%) 1.45 (1.03–2.05) 0.033 1.45 (1.03–2.05) 0.034

Homozygote TT 10 (3.2%) 8 (1.9%) 1.84 (0.71–4.73) 0.207 1.86 (0.72–4.79) 0.200

Dominant CC 215 (68.9%) 316 (76.7%) 1.00 (reference) – – –

TTþCT 97 (31.1%) 96 (23.3%) 1.49 (1.07–2.07) 0.019 1.49 (1.07–2.07) 0.019

Recessive CTþCC 302 (96.8%) 404 (98.1%) 1.00 (reference) – – –

TT 10 (3.2%) 8 (1.9%) 1.67 (0.65–4.29) 0.285 1.69 (0.66–4.34) 0.274

Allele C 517 (82.9%) 720 (87.4%) 1.00 (reference) – – –

T 107 (17.1%) 104 (12.6%) 1.43 (1.07–1.92) 0.016

Bold values are statistically significant (P< 0.05).

*Adjustment for sex and age.
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interaction was obtained between drinking and the risk

of sepsis. The data suggested an evident interaction

between the CT genotype and smoking, which was rel-

evant with the risk of sepsis.

Discussion

Herein, the MMP-9 -1562 C/T polymorphism had a

relationship with the risk of sepsis in this study.

Subgroup analyses suggested that this risk was more

evident in smokers, drinkers, females and overweight

individuals (BMI �25 kg/m2). Furthermore, the com-

bination of smoking and CT genotype produced a sig-

nificantly higher risk of sepsis.
Several recent studies have explored the connection

between sepsis risk and the MMP-9 -1562 C/T poly-

morphism. However, they obtained negative findings.

Martin et al. from Spain first explored the link between

Table 3. Stratified analyses between the MMP-9 -1562 C/T polymorphism and risk of sepsis.

Variables

CT vs. CC TT vs. CC TT vs. CCþCT TTþCT vs. CC

OR (95% CI); P OR (95% CI); P OR (95% CI); P OR (95% CI); P

Sex

Male 1.18 (0.73–1.90); 0.494 1.79 (0.39–8.17); 0.705 1.72 (0.38–7.79); 0.744 1.22 (0.77–1.93); 0.407

Female 1.82 (1.11–3.00); 0.017 1.94 (0.58–6.52); 0.440 1.67 (0.50–5.58); 0.595 1.84 (1.14–2.96); 0.012

Smoking

Yes 2.35 (1.34–4.12); 0.003 1.65 (0.33–8.34); 0.853 1.38 (0.28–6.96); 1.000 2.27 (1.32–3.91); 0.003

No 1.07 (0.69–1.67); 0.754 1.86 (0.58–6.01); 0.291 1.83 (0.57–5.85); 0.304 1.13 (0.74–1.73); 0.567

Alcohol

Yes 2.35 (1.24–4.46); 0.008 1.83 (0.44–7.54); 0.638 1.54 (0.38–6.29); 0.815 2.27 (1.24–4.14); 0.007

No 1.16 (0.77–1.75); 0.475 1.95 (0.54–7.02); 0.478 1.87 (0.52–6.70); 0.516 1.21 (0.81–1.80); 0.359

Age (yr)

< 60 1.40 (0.84–2.36); 0.198 1.85 (0.49–7.06); 0.571 1.70 (0.45–6.46); 0.653 1.45 (0.88–2.37); 0.145

� 60 1.49 (0.94–2.36); 0.087 1.83 (0.48–6.95); 0.581 1.65 (0.44–6.23); 0.688 1.52 (0.97–2.37); 0.066

BMI

< 25 1.32 (0.90–1.93); 0.162 2.18 (0.68–7.00); 0.299 2.02 (0.63–6.45); 0.360 1.37 (0.94–1.99); 0.100

� 25 2.61 (1.14–5.97); 0.021 1.24 (0.24–6.38); 1.000 1.04 (0.20–5.30); 1.000 2.29 (1.07–4.89); 0.030

Bold values are statistically significant (P< 0.05).

Table 4. Genetic (G) and environmental (E) factors for 2� 4 fork analysis.

Ga Eb Case Control OR (95% CI); P Value Reflecting information

TT vs. CC Smoking

þ þ 3 3 1.33 (0.26–6.71); 1.000 G, E combined effect

þ – 7 5 1.86 (0.58–6.01); 0.291 G alone effect

– þ 94 155 0.81 (0.57–1.14); 0.227 E alone effect

– – 121 161 1.00 (reference) Common control

CT vs. CC Smoking

þ þ 37 26 1.89 (1.09–3.30); 0.023 G, E combined effect

þ – 50 62 1.07 (0.69–1.67); 0.754 G alone effect

– þ 94 155 0.81 (0.57–1.14); 0.227 E alone effect

– – 121 161 1.00 (reference) Common control

TT vs. CC Drinking

þ þ 4 4 1.30 (0.32–5.27); 0.997 G, E combined effect

þ – 6 4 1.95 (0.54–7.02); 0.478 G alone effect

– þ 70 128 0.71 (0.49–1.02); 0.063 E alone effect

– – 145 188 1.00 (reference) Common control

CT vs. CC Drinking

þ þ 27 21 1.67 (0.91–3.07); 0.098 G, E combined effect

þ – 60 67 1.16 (0.77–1.75); 0.475 G alone effect

– þ 70 128 0.71 (0.49–1.02); 0.063 E alone effect

– – 145 188 1.00 (reference) Common control

Bold values are statistically significant (P< 0.05).
aG (þ): MMP-9 -1562 C/T polymorphism; G (–): wild type.
bE (þ): smoking/drinking; E (–): non-smoking/non-drinking.

Zheng et al. 263



this SNP and sepsis risk, and no significant association

was observed.17 However, an association of MMP-9

levels with sepsis was shown in their study.17 A subse-

quent Spanish study also showed that the -1562 C/T

polymorphism did not correlate with a risk of sepsis
among another Spanish population.18 In addition,

Berm�udez-Mej�ıa et al. from Colombia indicated that

this SNP did not confer increased susceptibility to

sepsis.19 In addition, they found that this polymor-

phism was not related to MMP-9 levels or sepsis mor-

tality.19 On the one hand, although these studies found
similar results to some extent, the findings of some

studies may be false-positives due to limited sample

sizes. On the other hand, no Chinese studies have inves-

tigated this issue before. Therefore, we performed this

retrospective study to explore the connection between

the MMP-9 -1562 C/T polymorphism and sepsis risk in

Chinese individuals. We found that the CT or TTþCT
genotype or T allele showed an association with the

risk of sepsis. To be clear, this is the first Chinese

case-control study to find such an association. Our

findings differed significantly from those of other stud-

ies. Some factors may account for these paradoxical

results. First, clinical heterogeneity may be a potential

factor. Second, the varied sample sizes may contribute
to it. Third, a racial difference is possible. Fourth,

exposure factors for sepsis patients differed among

these studies.
In addition, stratified analyses suggested that the

increased risk of sepsis was also seen in smokers,
females, drinkers and overweight individuals (BMI

� 25 kg/m2). Obviously, this effect of the MMP-9

�1562 C/T polymorphism on sepsis risk was more evi-

dent in obese patients, drinkers, smokers and female

patients. We speculated that these populations were

more susceptible to sepsis because of greater interac-

tions between genetic factors and these factors.
Therefore, we postulated that the interactions between

the �1562 C/T polymorphism and these factors may be

associated with an increased risk of sepsis. To evaluate

further the interactions between environmental (smok-

ing or drinking) and genetic factors to sepsis suscepti-

bility, we used cross-over analysis. The data showed
that the combination effect of smoking and CT geno-

type of this SNP accounted for an elevated risk of

sepsis.
There are a number of potential limitations to this

study. First, the sample size of this hospital-based

study was not large enough, which may yield false-
positive results. Second, this study investigated only

one SNP. Whether other MMP-9 gene variants con-

tributed to the risk of sepsis should be examined.

Third, due to our use of a hospital-based case-control

design, selection bias was unavoidable. Last, potential

mechanisms whereby this polymorphism affected the

incidence of sepsis should be investigated.
In conclusion, the interaction between the MMP-9

-1562 C/T polymorphism and smoking is related with

the risk of sepsis among Chinese Han individuals.

Other Chinese studies should also be conducted to

verify these findings.

Declaration of conflicting interests

The author(s) declared no potential conflicts of interest with

respect to the research, authorship and/or publication of this

article.

Funding

The author(s) received no financial support for the research,

authorship and/or publication of this article.

ORCID iD

Shouxiang Xie https://orcid.org/0000-0002-8275-0707

Supplemental material

Supplemental material for this article is available online.

References

1. Hotchkiss RS, Moldawer LL, Opal SM, et al. Sepsis and

septic shock. Nat Rev Dis Primers 2016; 2: 16045.
2. Angus DC, Linde-Zwirble WT, Lidicker J, et al.

Epidemiology of severe sepsis in the United States: anal-

ysis of incidence, outcome, and associated costs of care.

Crit Care Med 2001; 29: 1303–1310.
3. Lagu T, Rothberg MB, Shieh MS, et al. Hospitalizations,

costs, and outcomes of severe sepsis in the United States

2003 to 2007. Crit Care Med 2012; 40: 754–761.
4. Ranieri VM, Thompson BT, Barie PS, et al. Drotrecogin

alfa (activated) in adults with septic shock. N Engl J Med

2012; 366: 2055–2064.
5. Vincent JL, Rello J, Marshall J, et al. International study

of the prevalence and outcomes of infection in intensive

care units. JAMA 2009; 302: 2323–2329.
6. O’Keefe GE, Hybki DL and Munford RS. The G–>A

single nucleotide polymorphism at the -308 position in

the tumor necrosis factor-alpha promoter increases the

risk for severe sepsis after trauma. J Trauma 2002; 52:

817–825; discussion 825–816.
7. Tang GJ, Huang SL, Yien HW, et al. Tumor necrosis

factor gene polymorphism and septic shock in surgical

infection. Crit Care Med 2000; 28: 2733–2736.
8. Thompson CM, Holden TD, Rona G, et al. Toll-like

receptor 1 polymorphisms and associated outcomes in

sepsis after traumatic injury: a candidate gene association

study. Ann Surg 2014; 259: 179–185.
9. Waterer GW, Quasney MW, Cantor RM, et al. Septic

shock and respiratory failure in community-acquired

pneumonia have different TNF polymorphism associa-

tions. Am J Respir Crit Care Med 2001; 163: 1599–1604.

264 Innate Immunity 27(3)

https://orcid.org/0000-0002-8275-0707
https://orcid.org/0000-0002-8275-0707


10. Bai X, Bai G, Tang L, et al. Changes in MMP-2, MMP-9,
inflammation, blood coagulation and intestinal mucosal
permeability in patients with active ulcerative colitis. Exp
Ther Med 2020; 20: 269–274.

11. Li Y, Liu H and Xu L. Expression of MMP-9 in
different degrees of chronic hepatitis B and its
correlation with inflammation. Exp Ther Med 2018; 16:
4136–4140.

12. Bruschi F, D’Amato C, Piaggi S, et al. Matrix metallo-
proteinase (MMP)-9: a realiable marker for inflamma-
tion in early human trichinellosis. Vet Parasitol 2016;
231: 132–136.

13. Vandooren J, Van Den Steen PE and Opdenakker G.
Biochemistry and molecular biology of gelatinase B or
matrix metalloproteinase-9 (MMP-9): the next decade.
Crit Rev Biochem Mol Biol 2013; 48: 222–272.

14. Galliera E, Tacchini L and Corsi Romanelli MM.
Matrix metalloproteinases as biomarkers of disease:
updates and new insights. Clin Chem Lab Med 2015;

53: 349–355.
15. de Souza P, Schulz R and Da Silva-Santos JE. Matrix

metalloproteinase inhibitors prevent sepsis-induced
refractoriness to vasoconstrictors in the cecal ligation

and puncture model in rats. Eur J Pharmacol 2015; 765:
164–170.

16. Yazdan-Ashoori P, Liaw P, Toltl L, et al. Elevated
plasma matrix metalloproteinases and their tissue inhib-
itors in patients with severe sepsis. J Crit Care 2011; 26:
556–565.

17. Martin G, Asensi V, Montes AH, et al. Role of plasma
matrix-metalloproteases (MMPs) and their polymor-
phisms (SNPs) in sepsis development and outcome in
ICU patients. Sci Rep 2014; 4: 5002.

18. Collazos J, Asensi V, Martin G, et al. The effect of gender
and genetic polymorphisms on matrix metalloprotease
(MMP) and tissue inhibitor (TIMP) plasma levels in dif-
ferent infectious and non-infectious conditions. Clin Exp

Immunol 2015; 182: 213–219.
19. Berm�udez-Mej�ıa C, Torres-Cord�on MF, Becerra-Bayona

S, et al. Prognostic value of MMP-9 -1562 C/T gene poly-
morphism in patients with sepsis. Biomark Insights 2019;
14: 1177271919847951.

20. Dellinger RP, Levy MM, Rhodes A, et al. Surviving
Sepsis campaign: international guidelines for manage-
ment of severe sepsis and septic shock, 2012. Intensive
Care Med 2013; 39: 165–228.

Zheng et al. 265



<<
	/CompressObjects /Off
	/ParseDSCCommentsForDocInfo true
	/CreateJobTicket false
	/PDFX1aCheck false
	/ColorImageMinResolution 150
	/GrayImageResolution 600
	/DoThumbnails false
	/ColorConversionStrategy /LeaveColorUnchanged
	/GrayImageFilter /FlateEncode
	/EmbedAllFonts true
	/CalRGBProfile (sRGB IEC61966-2.1)
	/MonoImageMinResolutionPolicy /OK
	/ImageMemory 1048576
	/LockDistillerParams true
	/AllowPSXObjects true
	/DownsampleMonoImages true
	/PassThroughJPEGImages false
	/ColorSettingsFile (None)
	/AutoRotatePages /None
	/Optimize true
	/MonoImageDepth -1
	/ParseDSCComments true
	/AntiAliasGrayImages false
	/GrayImageMinResolutionPolicy /OK
	/JPEG2000ColorImageDict <<
		/TileHeight 256
		/Quality 15
		/TileWidth 256
	>>
	/ConvertImagesToIndexed true
	/MaxSubsetPct 100
	/Binding /Left
	/PreserveDICMYKValues false
	/GrayImageMinDownsampleDepth 2
	/MonoImageMinResolution 1200
	/sRGBProfile (sRGB IEC61966-2.1)
	/AntiAliasColorImages false
	/GrayImageDepth 8
	/PreserveFlatness true
	/CompressPages true
	/GrayImageMinResolution 150
	/CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
	/PDFXBleedBoxToTrimBoxOffset [
		0.0
		0.0
		0.0
		0.0
	]
	/AutoFilterGrayImages false
	/EncodeColorImages true
	/AlwaysEmbed [
	]
	/EndPage -1
	/DownsampleColorImages true
	/ASCII85EncodePages false
	/PreserveEPSInfo false
	/PDFXTrimBoxToMediaBoxOffset [
		0.0
		0.0
		0.0
		0.0
	]
	/CompatibilityLevel 1.3
	/MonoImageResolution 1200
	/NeverEmbed [
	]
	/CannotEmbedFontPolicy /Error
	/AutoPositionEPSFiles true
	/PreserveOPIComments false
	/JPEG2000GrayACSImageDict <<
		/TileHeight 256
		/Quality 15
		/TileWidth 256
	>>
	/PDFXOutputIntentProfile ()
	/JPEG2000ColorACSImageDict <<
		/TileHeight 256
		/Quality 15
		/TileWidth 256
	>>
	/EmbedJobOptions true
	/MonoImageDownsampleType /Average
	/DetectBlends true
	/EncodeGrayImages true
	/ColorImageDownsampleType /Average
	/EmitDSCWarnings false
	/AutoFilterColorImages false
	/DownsampleGrayImages true
	/GrayImageDict <<
		/HSamples [
			2.0
			1.0
			1.0
			2.0
		]
		/QFactor 0.76
		/VSamples [
			2.0
			1.0
			1.0
			2.0
		]
	>>
	/AntiAliasMonoImages false
	/GrayImageAutoFilterStrategy /JPEG
	/GrayACSImageDict <<
		/HSamples [
			2.0
			1.0
			1.0
			2.0
		]
		/QFactor 0.76
		/VSamples [
			2.0
			1.0
			1.0
			2.0
		]
	>>
	/ColorImageAutoFilterStrategy /JPEG
	/ColorImageMinResolutionPolicy /OK
	/ColorImageResolution 600
	/PDFXRegistryName ()
	/MonoImageFilter /CCITTFaxEncode
	/CalGrayProfile (Gray Gamma 2.2)
	/ColorImageMinDownsampleDepth 1
	/JPEG2000GrayImageDict <<
		/TileHeight 256
		/Quality 15
		/TileWidth 256
	>>
	/ColorImageDepth 8
	/DetectCurves 0.1
	/PDFXTrapped /False
	/ColorImageFilter /FlateEncode
	/TransferFunctionInfo /Preserve
	/PDFX3Check false
	/ParseICCProfilesInComments true
	/ColorACSImageDict <<
		/HSamples [
			2.0
			1.0
			1.0
			2.0
		]
		/QFactor 0.76
		/VSamples [
			2.0
			1.0
			1.0
			2.0
		]
	>>
	/DSCReportingLevel 0
	/PDFXOutputConditionIdentifier ()
	/PDFXCompliantPDFOnly false
	/AllowTransparency false
	/PreserveCopyPage true
	/UsePrologue false
	/StartPage 1
	/MonoImageDownsampleThreshold 1.3325
	/GrayImageDownsampleThreshold 1.5
	/CheckCompliance [
		/None
	]
	/CreateJDFFile false
	/PDFXSetBleedBoxToMediaBox true
	/EmbedOpenType false
	/OPM 1
	/PreserveOverprintSettings true
	/UCRandBGInfo /Remove
	/ColorImageDownsampleThreshold 1.5
	/MonoImageDict <<
		/K -1
	>>
	/GrayImageDownsampleType /Average
	/Description <<
		/ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
		/PTB <>
		/FRA <>
		/KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
		/NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
		/NOR <>
		/DEU <>
		/SVE <>
		/ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
		/DAN <>
		/JPN <>
		/CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
		/SUO <>
		/CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
		/ESP <>
	>>
	/CropMonoImages true
	/DefaultRenderingIntent /RelativeColorimeteric
	/PreserveHalftoneInfo false
	/ColorImageDict <<
		/HSamples [
			2.0
			1.0
			1.0
			2.0
		]
		/QFactor 0.76
		/VSamples [
			2.0
			1.0
			1.0
			2.0
		]
	>>
	/CropGrayImages true
	/PDFXOutputCondition ()
	/SubsetFonts true
	/EncodeMonoImages true
	/CropColorImages true
	/PDFXNoTrimBoxError true
>>
setdistillerparams
<<
	/PageSize [
		595.26
		841.88
	]
	/HWResolution [
		1800
		1800
	]
>>
setpagedevice


