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Background: The potential role of lipoprotein (a) changes and also inflammation in coronary artery disease (CAD) have
rendered these processes one of the most interesting objects of study in patients affected by type 2 diabetes mellitus. The
aim of the current study was to evaluate lipoprotein (a) and other lipid profiles and also C-reactive protein (CRP) as the
predictors of cardiovascular disease severity in non-insulin dependent diabetic subjects in comparison with non-diabetic
CAD patients.

Methods: Between June and September 2004, 372 patients with CAD were enrolled at Tehran Heart Center. Non-insulin
dependent diabetics accounted for 102 of the cases, and the remaining 270 were non-diabetics. The severity of CAD was
evaluated using the Gensini score, and the effect of patient variables such as serum lipid concentrations and CRP on CAD
severity in the diabetics was investigated and compared with that of the non-diabetics.

Results: The mean of the Gensini score, CRP, and serum concentrations of all the lipid profiles were similar between the
diabetic and non-diabetic patients. In the diabetic group, a high CRP concentration ($=0.200, Rs= 0.040; P=0.046) was
effective on the Gensini score, whereas lipoprotein (a) and lipid profiles did not influence CAD severity. In the non-diabetics,
no significant relationships were found between the Gensini score and all the studied laboratory indices.

Conclusion: A high CRP level is an important predictor of the severity of CAD in diabetic patients with CAD.
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Introduction

Several studies have shown that the incidence of coronary  population and is accompanied with an increased total
artery disease (CAD) related to atheroma in patients with mortality rate.!” The greater mortality in these patients cannot
type 2 diabetes mellitus is higher than that of the general be explained only by the presence of the classic risk factors
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for CAD such as smoking, hypertension, and an increased
plasma cholesterol concentration.* However, recent studies
have presented hypotheses about a positive relationship
between the occurrence of CAD and the changes in serum
lipoprotein concentrations, especially high and low density
lipoprotein and lipoprotein (a). Previous in vitro studies
supported a pathophysiological role for lipoprotein (a) in
the development of atherosclerosis and in some prospective
studies; lipoprotein (a) concentrations were higher in the
subjects who later developed ischemic heart disease than
those in the control groups.* In the Iranian population, high
levels of serum lipoprotein (a) have been associated with
increased risk of CAD in diabetic patients.’ It has also been
indicated that the abnormalities in high density lipoprotein
(HDL) might contribute to the well-established high risk of
atherosclerosis in non-insulin dependant diabetes mellitus
(NIDDM).¢ Indeed, low HDL cholesterol has been found
to be predictive of CAD events in a prospective study of
NIDDM patients.” Nevertheless, another study reported that
the predictive value of HDL cholesterol was relatively weak.®
Recent research has shown that the inflammatory processes
play an important role in CAD and other manifestations of
atherosclerosis.’ that has been more highlight than in diabetic
patients.'®

Given the potential role of lipoprotein (a) and other
lipid profile changes and also inflammation in CAD, these
processes have recently become one of the most interesting
topics of study in patients affected by type 2 diabetes mellitus.
Be that as it may, the data in the existing literature are still
controversial, not least those on the Iranian population.
Furthermore, most of the recent studies have demonstrated
factors effective on CAD severity in diabetics and non-
diabetics and confirmed significant differences between
the two groups. In the present study, we sought to study the
impact of these factors in CAD patients with and without
diabetes mellitus so that we could determine the difference
in CAD severity between diabetics and non-diabetics and
also the main predictors of this severity in the two groups
with the approach to the effects of lipoprotein (a) and the
inflammatory index.

Method

We retrospectively searched the special angiography
database for patients aged between 25 and 90 years who were
candidates for angiography at Tehran Heart Center between
June and September 2004. A total of 372 patients met these
criteria and were, thereafter, divided into a group of 102
(27.4%) diabetics and a group of 270 (72.6%) non-diabetics.
The patients were treated with insulin, and those undergoing
valvular surgeries or non-cardiac procedures were excluded.
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CAD was considered significant if there was a 75% or
greater stenosis in the cross-sectional diameter and 50% or
greater stenosis in the luminal view.!! The severity of coronary
atherosclerosis was also quantified using the Gensini score.'?
The following data were included for analysis: 1) General
characteristics: age and gender; 2) Risk factors for CAD:
current smoking history (patient regularly smokes a tobacco
product/products one or more times per day or has smoked
in the 30 days prior to admission),'* hyperlipidemia (total
cholesterol >5.0 mmol/l, HDL-cholesterol <1.0 mmol/I
in men, or <1.1 mmol/l in women, and triglycerides >2.0
mmol/l),'* hypertension (systolic blood pressure >140 mmHg
and/or diastolic >90 mmHg and/or on anti-hypertensive
treatment),"”® and diabetes mellitus (symptoms of diabetes
plus plasma glucose concentration >11.1 mmol/l or fasting
plasma glucose >7.0 mmol/l or 2-hpp >11.1 mmol/l)'¢; 3)
Homodynamic status: number of defected coronary vessels
and severity of defected coronary vessels according to the
Gensini scoring;'” and 4) serum C-reactive protein (CRP)
level. Plasma glucose concentrations were assessed by
means of a glucose hexokinase method (Pars Azmoon Kkits
accredited by Bioactiva Diagnostica, Germany). Serum total
cholesterol, HDL cholesterol, and triglycerides were measured
via enzymatic techniques (Pars Azmoon kits accredited
by Bioactiva Diagnostica, Germany). The Friedewald
formula was used to calculate low density lipoprotein (LDL)
cholesterol, except when the triglyceride level was >4.52
mmol/l. Blood pressure was calculated as the mean of two
measurements, performed in the sitting position after 5 minutes
of rest, using a random-zero sphygmomanometer (Hawksley-
Gelman, Lancing, Sussex, UK.). CRP level was measured by
immunoturbidometry (Pars Azmun, Iran), and lipoprotein(a)
was measured using Tint ELIZA (Biopool, USA).

The results were reported as meantstandard deviation
(SD) for the quantitative variables and percentages for the
categorical variables. The groups were compared using the
Student’s t-test for the continuous variables and the chi-
square test or Fisher’s exact test if required for the categorical
variables. Predictors exhibiting a statistically significant
relationship with the Gensini score in the univariate analysis
were taken for a multivariable linear regression analysis
to investigate their independence. The data analyzer was
anonymous, and data collection and processing were approved
by the institutional review board of our heart center. P values
of 0.05 or less were considered statistically significant. All
the statistical analyses were performed using SPSS version
13.0 (SPSS Inc., Chicago, IL, USA).

Results

The general characteristics and hemodynamic status of the
patients are summarized in Table 1.
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Table 1. Characteristics of diabetic and non-diabetic patients with coronary
artery disease”

Characteristics Diabetics  Non-diabetics P value
(n=102) (n=270)

Male 54.9 76.7 <0.001
Age (y) 60.0+10.1 57.4+10.6 0.026
Family history of CAD 50.0 45.6 0.448
Hyperlipidemia 68.6 359 <0.001
Hypertension 53.9 344 0.001
Smoking 76.5 58.9 0.002
Recent MI 46.1 54.1 0.168
History of CVA 5.9 2.3 0.082
History of PVD 38.2 20.7 <0.001
Previous PCI 3.9 3.7 0.928
Gensini score 66.5+42.2 60.6+46.4 0.244
Number of coronary artery 0.038
involvement:

One 13.7 24.4

Two 30.4 32.2

Three 55.9 433
“Data are presented as percentage or mean+SD
CAD, Coronary artery disease; MI, Myocardial infarction; CVA,

Cerebrovascular accident; PVD, Peripheral vascular disease; PCI,

Percutaneous coronary intervention

The mean age of the diabetic patients was higher than
that of the non-diabetic patients (P=0.026). A history of
cigarette smoking (P=0.002), hyperlipidemia (P<0.001), and
hypertension (P=0.001) were also found more among the
diabetics. Although a history of recent myocardial infarction
and cerebrovascular disease was similar between the two
groups, peripheral vascular disease had occurred more often
in the diabetics. There was a significant difference in the
number of defected vessels between the two groups (P=0.038).
Single-vessel disease was more frequent in the non-diabetic
patients, whereas three-vessel disease was detected more in
the diabetics. However, the mean of the Gensini score was
similar between the diabetics and non-diabetics (P=0.244),
and so were the serum concentrations of lipoprotein (a) and
lipid profiles (Table 2). The mean of CRP was not different
between the two study groups.

Table 2. Laboratory indices of diabetic and non-diabetic patients with
coronary artery disease”

Indices Diabetics Non-diabetics P value
(n=102) (n=270)

Final FBS 174.5+71.0 98.0+19.1 <0.001
Triglyceride 199.8+95.6 184.7£103.5 0.190
Cholesterol 209.1+47.2 208.3+49.1 0.882
LDL 129.9+41.1 134.1+41.1 0.397
HDL 38.4+10.4 39.249.0 0.506
Lipoprotein a 39.2434.5 42.1+£39.2 0.491
CRP 12.549.0 12.6+14.2 0.966

“Data are presented as mean=SD mg/dl
FBS, Fasting blood sugar; LDL, Low density lipoprotein; HDL, High
density lipoprotein; CRP, C-reactive protein

Our multivariate linear regression analysis showed that in
the diabetic group, among all the studied patients’ laboratory
indices, only a high CRP concentration was effective on the
Gensini score adjusted for confounders and lipoprotein (a)
and lipid profiles did not influence CAD severity (Table 3).
In the non-diabetics, CRP concentration was a predictor of
the severity of CAD (Table 4).

Table 3. Impact of laboratory indices on Gensini score in diabetic patients
adjusted for confounders

Univariate ~ Multivariate 95% Confidence
P value P value Beta Interval

Female <0.001 0.001 26.535 41.615 11.455
Age 0.350 0.341 0.328 -0.351 1.007
Hypertension 0.143 0.631 -3.294  -16.794 10.206
Smoking 0.254 0.236 -10.826 -28.794 7.142
Triglyceride 0.383 0.205 -0.042  -0.107  0.023
Cholesterol 0.380 0.172 0.143  -0.063  0.350
LDL 0.995 0.708 -1.369 -8.569  5.830
HDL 0.062 0.056 -0.927 -1.877  0.024
Lipoprotein a 0.994 0.287 0.118 -0.100  0.335
CRP 0.046 0.005 1.208  0.365 2.050

LDL, Low density lipoprotein; HDL, High density lipoprotein; CRP,
C-reactive protein

Table 4. Impact of laboratory indices on Gensini score in non-diabetic
patients adjusted for confounders

Univariate Multivariate 95% Confidence
P value P value Beta Interval

Female <0.001 <0.001 -21.026  -29.590 -12.462
Age <0.001 <0.001 1.069 0.725 1.412
Hypertension 0.194 0.160 5.727 -2.268 13.722
Smoking 0.146 0.383 3.814 -4.774  12.401
Triglyceride 0.832 0.457 0.014 -0.023 0.052
Cholesterol 0.716 0.006 0.129 0.037 0.221
LDL 0.898 0.543 -0.136 -0.574 0.303
HDL 0.269 0.552 -0.124  -0.533 0.285
Lipoprotein a 0.685 0.554 0.033 -0.076 0.142
CRP 0.167 0.039 0.310 0.016 0.604

LDL, Low density lipoprotein; HDL, High density lipoprotein; CRP,
C-reactive protein

Discussion

We studied the role of some laboratory indices such as
CRP and lipoprotein (a) as predictors of CAD severity
in type 2 diabetic patients and found a relation between
the CRP level and CAD severity. Inflammation plays an
essential role in the development of insulin resistance and
type 2 diabetes mellitus, the initiation and progression
of atherosclerotic lesions, and plaque disruption. CRP is
a marker of low-grade inflammation and has a role in the
pathogenesis of atherosclerotic lesions in humans.'” Pai et
al. found a significant association between CRP levels and
the risk of CAD. These findings are consistent with the
role of these inflammatory markers in the elevated risk of
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cardiovascular events associated with type 2 diabetes.!® The
association with the duration of diabetes mellitus supports
the hypothesis that one of the mechanisms for the increased
CRP in diabetic subjects may be a chronic inflammatory
state. This state could result from endothelial damage and
dysfunction caused by the diabetic state.' Higher levels of
CRP seem to be also associated with low levels of PONI
activity (an anti-inflammatory enzyme located on HDL,
which protects against the development of atherosclerosis),
providing a mechanistic link between inflammation and the
development of atherosclerosis.!” Furthermore, the effects of
high levels of CRP and both complications and mortality due
to the progression of diabetes mellitus have been indicated.
In a study by Machness et al. on patients with type 1 diabetes,
CRP concentration was significantly higher in the presence of
any complication, neuropathy, nephropathy, and retinopathy;
whilst in the population with type 2 diabetes, a higher CRP
concentration was found in the presence of any complication
and CAD.” Also, in another study, in patients with type 2
diabetes who had acute coronary syndrome, CRP seemed to
be an independent predictor of cardiovascular death.?”!

We also found that lipoprotein (a) was not an effective
indicator of the severity of CAD in both diabetic and non-
diabetic groups. Similarly, Govindaraju et al. in a study among
the Indian population showed that in diabetics, there was a
trend toward increased lipoprotein (a) levels compared to the
controls, but the difference was not statistically significant.
They also found no relationship between lipoprotein (a) levels
and number of stenosed coronary arteries.? In the Solfrizzi et
al. study, elevated lipoprotein (a) levels did not appear to be
an independent predictor of CAD among elderly patients, but
high serum lipoprotein (a) was a CAD risk factor dependent
on type 2 diabetes mellitus and the combined effect of
high lipoprotein (a) and high LDL cholesterol increased
coronary risk.?* However, in a cohort study by Tsimikas et
al., Lp (a) lipoprotein levels showed a strong and graded
association with the presence and extent of CAD.?* It has
been demonstrated that a 10% reduction in LDL cholesterol
during a lipid-lowering trial eliminates lipoprotein (a) as a
predictor of subsequent angiographic progression of CAD.?
It seems that lipoprotein (a) is a CAD risk factor dependent
on total cholesterol or LDL cholesterol, suggesting a direct
atherogenic action of Lp (a) for its high affinity binding to
glycosaminoglycans and fibronectin.”® Also, it seems that the
atherogenicity of Lp (a) lipoprotein may be mediated in part
by associated proinflammatory oxidized phospholipids.?
It has even been suggested that serum analysis for Lp (a)
lipoprotein may become a useful tool for the identification in
early life of members of a subpopulation particularly at risk
of developing CHD.?¢

In our study, no significant difference in terms of serum Lp
(a), LDL, HDL, and cholesterol concentrations was observed
between the diabetic and non-diabetic patients. Similarly,
Pedreno et al. found that serum Lp (a) levels were increased
in patients with angiographically documented CAD, but
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there were no significant differences between the diabetic
and non-diabetic patients, which indicated that elevated Lp
(a) levels were specifically associated with CAD but not
with type-2 diabetes mellitus.”” Also, in the Abdella et al.
study, Lp (a) was not an independent risk factor for CAD in
patients with diabetes mellitus. Serum Lp (a), a risk factor
for coronary heart disease in some non-diabetic populations,
is largely under genetic control and varies among ethnic and
racial groups.”® Nonetheless, in the Solfrizzi et al. study, in
the elderly, elevated Lp (a) levels did not appear to be an
independent predictor of CAD, whereas this lipoprotein was
a risk factor only in the subjects with type 2 diabetes mellitus
and elevated LDL cholesterol.’

Conclusion

The higher rate of main CAD risk factors, higher incidence
of cardiovascular disease, and the effects of inflammatory
factors on the progression of CAD complications in diabetic
patients require multifactorial control for CAD risk reduction
in this group of patients. Our findings indicate that a high
CRP level could be an important predictor of CAD severity
in diabetic patients with CAD and underscore the role of
inflammatory processes in the progression of coronary
lesions in these patients.

Acknowledgement

This research project was approved and supported by
Medical Sciences/University of Tehran. The authors would
like to thank the interviewers, who collected the information,
and the participants, who devoted their time to the study.

References

1-  Garcia MJ, McNamara PM, Gordon T, Kannell WB. Morbidity
and mortality in diabetics in the Framingham population. Sixteen year
follow-up. Diabetes 1974;23:105-111.

2-  Panzram G. Mortality and survival in type 2 (noninsulin-
dependent) diabetes mellitus. Diabetologia 1987;30:123-131.

3-  Stamler J, Vaccaro O, Neaton JD, Wentworth D. Diabetes, other
risk factors, and 12 year cardiovascular mortality for men screened in the
multiple risk factor intervention trial. Diabetes Care 1993;16:434-444.
4-  Craig WY, Neveux LM, Palomaki GE, Cleveland MM,
Haddow JE. Lipoprotein (a) as a risk factor for ischemic heart
disease: meta-analysis of prospective studies. Clinical Chemistry
1998;44:2301-2306.

5-  Solfrizzi V, Panza F, Colacicco AM, Capurso C, D’Introno
A, Torres F, Baldassarre G, Capurso A. Relation of lipoprotein (a)
as coronary risk factor to type 2 diabetes mellitus and low-density
lipoprotein cholesterol in patients>65 years of age (The Italian
Longitudinal Study on Aging). Am J Cardiol 2002;89:825-829.




Do C-Reactive Protein and Lipoprotein ...

TEHRAN HEARTCENTER comss——s

6-  Syvinne M, Ahola M, Lahdenperd S, Kahri J, Kuusi T, Virtanen
KS, Taskinen MR. High density lipoprotein subfractions in non-insulin-
dependent diabetes mellitus and coronary artery disease. J Lipid Res
1995;36:573-582.

7-  Laakso M, Lehto S, Penttila I, Pyorala K. 1993. Lipids
and lipoproteins predicting coronary heart disease mortality and
morbidity in patients with non-insulin dependent diabetes. Circulation
1993;88:1421-1430.

8- Uusitupa MI, Niskanen LK, Siitonen O, Voutilainen E,
Pyordla K. Ten-year cardiovascular mortality in relation to risk
factors and abnormalities in lipoprotein composition in type 2 (non-
insulin-dependent) diabetic and non-diabetic subjects. Diabetologia
1993;36:1175-1184.

9-  Hansson GK. Inflammation, atherosclerosis, and coronary artery
disease. N Engl J Med 2005; 352:1685-1695.

10- Mackness B, Hine D, McElduff P, Mackness M. High C-reactive
protein and low paraoxonasel in diabetes as risk factors for coronary
heart disease. Atherosclerosis 2006;186:396-401.

11-  Tavakoli R, Weber A, Brunner-La Rocca H, Bettex D, Vogt
P, Pretre R, Jenni R, Turina M. Results of surgery for irreversible
moderate to severe mitral valve regurgitation secondary to myocardial
infarction. Eur J Cardiothorac Surg 2002;21:818-824.

12- Boroumand MA, Rekabi V, Davoodi G, Amirzadegan A,
Saadat S, Abbasi SH, Hamidian R, Poorgholi L. Correlation between
lipoprotein (a) serum concentration and severity of coronary artery
stenosis in an Iranian population according to Gensini score. Clin
Biochem 2008;41:117-120.

13- Barrett-Connor E, Giardina, EGV, Gitt AK, Gudat U, Steinberg
HO, Tschoepe D. Women and heart disease: the role of diabetes and
hyperglycemia. Arch Intern Med 2004;164:934-942.

14- Wood D, De Backer G, Faergeman O, Graham I, Mancia G,
Pyorala K. Prevention of coronary heart disease in clinical practice:
recommendations of the Second Joint Task Force of European and Other
Societies on Coronary Prevention. Eur Heart J 1998;19:1434-1503.
15- 1999 World Health Organization-International Society of
Hypertension Guidelines for the Management of Hypertension.
Guidelines Subcommittee. J Hypertens 1999;17:151-183.

16- Kuzuya N. Guidelines for dining out for diabetics. Nippon
Rinsho 2002;60:697-705.

17-  Jager A, van Hinsbergh VW, Kostense PJ, Emeis JJ, Yudkin JS,
Nijpels G, Dekker JM, Heine RJ, Bouter LM, Stehouwer CD. Von
Willebrand factor, C-reactive protein, and 5-year mortality in diabetic
and nondiabetic subjects: the Hoorn study. Arterioscler Thromb Vasc
Biol 1999;19:3071-3078.

18- Pai JK, Pischon T, Ma J, Manson JE, Hankinson SE. Joshipura
K, Curhan GC, Cannuscio CC, Stampfer MJ, Rimm EB. Inflammatory
Markers and the risk of coronary heart disease in men and women. N
Engl J Med 2004;351:2599-2610.

19- Mojiminiyi OA, Abdella N, Moussa MA, Akanji AO, Al
Mohammedi H, Zaki M. Association of C-reactive protein with
coronary heart disease risk factors in patients with type 2 diabetes
mellitus. Diabetes Res Clin Pract 2002;58:37-44.

20- Mackness B, Hine D, McElduff P, Mackness M. High C-reactive
protein and low paraoxonasel in diabetes as risk factors for coronary
heart disease. Atherosclerosis 2006;186:396-401.

21-  Sanchez PL, Morinigo JL, Pabon P, Martin F, Piedra I, Palacios
IF, Martin-Luengo C. Prognostic relations between inflammatory
markers and mortality in diabetic patients with non-ST elevation acute
coronary syndrome. Heart 2004;90:264-269.

22- Govindaraju V, Neelam Manjunath CN, Sundar KKG.

Lipoprotein (a) in coronary artery disease in Indian population. J of
Indian Med Assoc 2003;101:458-462.

23- Maher VM, Brown BG, Marcovina SM, Hillger LA, Zhao
XQ, Albers JJ. Effects of lowering elevated LDL cholesterol on the
cardiovascular risk of lipoprotein (a). JAMA 1995;274:1771-1774.
24- Tsimikas S, Brilakis ES, Miller ER, McConnell JP, Lennon
RJ, Kornman KS, Witztum JL, Berger PB. Oxidized phospholipids,
Lp (a) lipoprotein, and coronary artery disease. N Engl J Med
2005;353:46-57.

25- Chapman MJ, Huby T, Nigon F, Thillet J. Lipoprotein (a):
implication in atherothrombosis. Atherosclerosis 1994;110:69-75.

26- Pedreno J, Fernandez R, Ballester A, Jornet A, Uson M, Canela J,
Petit M. Lack of association of serum lipoprotein (a) levels with type-2
diabetes mellitus in patients with angiographically defined coronary
artery disease. Int J Cardiol 2000;74:159-167.

27- Berg K, Dahlén G, Frick H. Lp (a) lipoprotein and pre-f -
lipoprotein in patients with coronary heart disease. Clin Genetic
2008;6:230-235.

28- Abdella NA, Mojiminiyi OA, Akanji AO, Al Mohammadi H,
Moussa MA. Serum lipoprotein (a) concentration as a cardiovascular
risk factor in Kuwaiti type 2 diabetic patients. J Diabetes Complications
2001;15:270-276.

The Journal of Tehran University Heart Center 167



2

The Journal of Tehran University Heart Center

168





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /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 /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /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 false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /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 false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /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 false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /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 <>
    /DEU <>
    /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.)
  >>
  /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 [612.000 792.000]
>> setpagedevice




