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Article history: Kontext: V poslednich letech se vede diskuse o tom, zda vysoké hodnoty cholesterolu v lipoproteinech o vy-
Submitted: 11. 7. 2025 soké hustoté (HDL-C) jednoznacné poskytuji ochranu kardiovaskularniho systému. Porovnali jsme koronarni
Accepted: 14. 9. 2025 pratokovou rezervu (coronary flow velocity reserve, CFVR) jedincd s normalnimi hodnotami HDL-C se stej-
Available online: 13. 5. 2026 nym parametrem jedinct s vysokymi hodnotami HDL-C.

Metody a vysledky: Jedinci vySetfovani pro podezieni na anginu pectoris bez patologického nélezu na klini-
ce kardiologie istanbulské Medeniyet University v letech 2012 az 2022 absolvovali screening a pfi hodnotach

K”'CVOV": SIQV":' ) HDL-C > 50 mg/dl byli uréeni k analyze; pro tento ucel byli rozdéleni do dvou skupin: (1) pacienti s HDL-C
Koronarni mlkroarkylace >70 mg/d| a (2) pacienti s HDL-C > 50 a < 70 mg/dl. Skupiny byly porovnany s pouzitim CFVR.

Koron’arm pritokova rezerva Vysledky: Do studie bylo zafazeno celkem 121 jedinct (priimérny vék 37,60 + 9,23; muzi n = 46, 38 %). Devét
Vysoké hodnoty HDL-C Ucastniku (7,4 %) mélo hodnoty HDL-C > 70 mg/dl. Pfi srovnani CFVR ucastnik s HDL-C > 70 mg/dl s CFVR je-

dincli s nizsimi hodnotami HDL (> 50 a < 70 mg/dl) byly hodnoty CFVR nizsi ve skupiné s vysokymi hodnotami
HDL-C (2,20 + 0,52 vs. 2,65 + 0,53; p = 0,007).
Zavér: Hodnoty HDL-C > 70 mg/dl mohou nepfiznivé ovliviiovat koronarni mikrocirkulaci.

© 2026, CKS.

ABSTRACT

Background: In recent years, it has been debated whether high HDL-C definitely provides cardiovascular
protection. We compared coronary flow velocity reserve (CFVR) of subjects with normal HDL-C levels with
subjects who have high HDL-C levels.

Methods and results: Subjects who were evaluated for angina with no pathological findings at the Cardiolo-
gy Department of Istanbul Medeniyet University between 2012-2022 were screened and included to analysis
if their HDL-C levels were >50 mg/dL. They were divided into two groups: (1) patients with HDL-C >70 mg/dL
and (2) patients with HDL-C >50 and <70 mg/ dL. Groups were compared in terms of CFVR.

Results: A total of 121 subjects (mean age: 37.60 = 9.23; male n = 46, 38%) were included. There were 9

Keywords: (7.4%) participants with HDL-C levels >70 mg/dL. When CFVR of participants with HDL-C >70 mg/dL was
Coronary flow velocity reserve compared with participants with lower HDL (=50 and <70 mg/dL), CFVR was lower in the high HDL group
Coronary microcirculation (2.20 + 0.52 vs. 2.65 + 0.53, p = 0.007).

High HDL-C Conclusion: HDL-C levels >70 mg/dL may negatively impact coronary microcirculation.
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Introduction

Low high density lipoprotein cholesterol (HDL-C) has
been marked as a risk factor for coronary heart dis-
ease.! Almost five decades ago Framingham study has
shown the association between increased risk of coro-
nary death and low HDL-C level.? There have been nu-
merous scientific attempts to increase HDL-C and lower
cardiovascular risk, no significant finding to support
this hypothesis was achieved.? Recently a new trial test-
ed the effect of apolipoprotein A1 (the main protein in
HDL-C) on early cardiovascular events in patients with
acute myocardial infarction* and found no significant
difference between apolipoprotein A1 infusion and
placebo.

The question of “how high” it is protective has begun
to be questioned, with observational studies suggesting
a possible “U"” curve. Madsen et al. reported increased
all-cause mortality in patients with extremely high HDL-C
levels from two population based studies (n = 116508).°
EPOCH-Japan study has shown increased cardiovascular
mortality in men with HDL-C levels 290 mg/dL.® Takaeko
et al. reported impaired endothelial dysfunction with low
and high HDL-C levels.” A recent report from United King-
dom Biobank has shown an increased mortality rate in
male subjects with HDL-C levels >80 mg/dL.2 Dyslipidemia
guideline of European Society of Cardiology warned
against using extremely high HDL-C levels (>90 mg/dL) as
a risk predictor.®

Coronary flow velocity reserve (CFVR) can be used as
a surrogate marker to assess coronary microcirculation.
It can be used to evaluate intermediate coronary steno-
sis' and shows correlation with coronary physiology.'? In
this analysis we compared CFVR of patients with normal
HDL-C levels and patients with high HDL-C levels.

Material and methods

Ethics

Ethics Committee approval was obtained from Istanbul
Medeniyet University; rule number: 2022/0237.

Subjects

Subjects presented to Cardiology Department of Istan-
bul Medeniyet University for angina between 2012-2022
were screened. Subjects with unremarkable exercise
stress test were included in the analysis if they have also
undergone CFVR. Subjects who had no disease history
(diabetes, hypertension, chronic kidney disease, hyper-
lipidemia, malignancy etc.) and no medication use were
recruited if their HDL-C levels were >50 mg/dL and if their
CFVR and/or ¢c-IMT were measured. Subjects < 18 years old
were excluded.

Their demographic data including age, sex, blood lipid
profile, and echocardiographic findings were screened.
Subjects with HDL-C levels >50 mg/dL were selected and
further divided into two groups: (1) patients with HDL-C
>70 mg/dL and (2) patients with HDL-C =50 and <70 mg/
dL. Patients with LDL cholesterol higher than >190 mg/dl|
were excluded.
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Echocardiographic measurements

Measurement technique of CFVR has been described pre-
viously." All measurements were performed from the left
anterior descending artery (LAD) by visualizing the LAD
from a modified 2- or 4-chamber view when the patient
was in the left lateral position. Coronary blood flow ve-
locities were measured using pulsed wave Doppler at rest
and immediately after dipyridamole infusion (0.56 mg/
kg over 4 min). The 5 highest diastolic velocities record-
ed during the test were averaged to obtain the diastolic
peak flow velocities (DPFV) at baseline, during maximal
dipyridamole infusion, and 3 min after cessation of di-
pyridamole. Echocardiographic examinations were done
with an ultrasound platform (Philips EPIQ 7G, Bothell,
WA, USA) equipped with a broadband S5-1 transducer
(transmission frequency: 1.7 MHz; receiver frequency: 3.4
MHz). CFVR was defined as the ratio of hyperemic dia-
stolic peak velocity to baseline diastolic peak velocity, and
a CFVR 22.0 was assessed as normal.

Statistical analysis

Statistical analysis was done with SPSS software version
16. Normality of the variables was tested with visual (his-
togram) and analytic methods (Kolmogorov-Smirnov/
Shapiro-Wilk's test) to analyze distribution. Kruskal-Wal-
lis test was used for groups with less than 30 subjects and
Student T test was used if normality tests showed para-
metric distribution. A p value less than 0.05 was accepted
as statistically significant.

Results

There were 602 subjects with no disease history, no medi-
cation history, unremarkable exercise stress test findings
and CFVR evaluation. Subjects with HDL-C <50 mg/dL and
subjects with LDL cholesterol >190 mg/dL were excluded
for final analysis (Fig. 1).

A total of 121 subjects (mean age: 37.60 + 9.23; male
n = 46, 38%) were included. Their mean total cholester-
ol level was 191.35 + 29.53, mean triglyceride level was
102.97 + 45.10, mean LDL-C level was 114.26 + 25.54, and
mean HDL-C level was 58.55 + 8.29 (Table 1). There were

Patients with unremarkable exercise
stress test and CFVR evaluation

n =602
Patients with LDL-C >190 mg/dL or
—>  HDL-C < 50 mg/dL were excluded,
n =455
\J
n =147

Patients without adequate data were
excluded, n =26

\/
121 patients included

Fig. 1 - Study flowchart.
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Fig. 2 - Comparison of CFVR in different HDL-C levels.

9 (7.4%) participants with HDL-C levels >70 mg/dL. When
CFVR of participants with HDL-C >70 mg/dL was compared
with participants with lower HDL (<70 mg/dL), CFVR was
lower in the high HDL group (2.20 + 0.52 vs. 2.65 + 0.53, p
=0.007) (Table 2). Mean age between groups didn't differ
(36.33 = 12.64 for higher HDL and 37.70 + 8.97 for lower
HDL group, p = 0.757). When participants with HDL-C >80
mg/dL (n = 2) were compared with participants who have
<80 mg/dL, low CFVR persisted however didn’t reach sta-
tistical significance (2.16 £ 0.12 vs. 2.62 + 054, p = 0.133)
(Fig. 2). Mean CFVR of subjects with HDL-C <60 mg/dL (n
= 75) was similar to subjects with >60 mg/dL (2.61 + 0.43
vs. 2.61 = 0.69, p = 0.99, respectively).

Discussion

In this study we compared CFVR of patients with high
HDL-C with normal HDL-C and our findings indicate that
HDL-C levels >70 mg/dL may have a negative impact on
coronary microcirculation.

For years HDL-C has been used as a risk factor for car-
diovascular risk scoring systems. Preclinical studies have
shown a reduction in atherosclerotic lesions with HDL

infusion,’'> however, human studies had conflicting
data.’®" It is postulated that genetic conditions which
increase HDL-C levels such as increased expression of
APO A-I gene or CETP gene deficiency protect against
cardiovascular mortality.”® However, when medical in-
terventions to increase HDL-C were tested, they failed to
improve cardiovascular outcomes and some were early
terminated.>'*22 Only REVEAL (Randomized Evaluation
of the Effects of Anacetrapib through Lipid modification)
study showed promising results with anacetrapib, how-

Table 1 - Demographic characteristics of the subjects

Parameters n=121
(mean = standard deviation)
Age, years 37.60 £ 9.23
Male, n (%) 46, %38
BMI, kg/m? 26.81 £ 3.44
SBP (mmHg) 119.05 = 12.01
DBP (mmHg) 74.51 +6.98
Heart rate per minute 74.04 +7.73
Fasting glucose (mg/dL) 92.82 +6.43
Serum creatinine (mg/dL) 0.79 £ 0.12
Sodium (mEq/L) 139.00 + 1.76
Potassium (mEq/L) 439+0.41
AST (units/L) 17.40 + 4.83
ALT (units/L) 17.30 + 7.46

Total cholesterol (mg/dL)
LDL cholesterol (mg/dL)
HDL cholesterol (mg/dL)
Triglyceride (mg/dL)

191.35 + 29.53
114.26 + 25.54
58.55 + 8.29

102.97 = 45.10

ALT - alanine aminotransferase; AST - aspartate aminotransferase;
BMI - body mass index; DBP — diastolic blood pressure; SBP — systo-

lic blood pressure.

Table 2 - Coronary flow velocity reserve (CFVR) comparison of patients with normal HDL-C and high HDL-C

Parameters Normal HDL (50-70 mg/dL)  High HDL (>70 mg/dL) p
(mean = standard deviation) n=112 n=9

Age (years) 37.70 + 8.97 36.33 £ 12.64 0.757
LV end-diastolic volume (ml) 4499 + 4.15 4573 + 3.27 0.465
LV end-systolic volume (ml) 27.99 + 3.09 28.44 + 3.08 0.781
LV EF (%) 67.69 + 3.80 67.27 +3.57 0.776
Interventricular septal thickness (mm) 8.61+2.12 7.90 + 3.37 0.669
Posterior wall thickness (mm) 8.21 £ 2.01 7.55 + 3.04 0.503
Left atrial anteroposterior diameter (mm) 31.43 £3.10 28.71 +2.56 0.035
Mitral E wave 71.99 +25.24 70.22 + 30.31 0.337
Mitral A wave 60.11 £ 21.38 55.97 + 23.27 0.776
Mitral E/A wave 60.11 + 31.38 55.97 + 23.27 0.370
CFVR 2.65+0.53 2.20+0.52 0.007

CFVR - coronary flow velocity reserve; EF — ejection fraction; LV - left ventricle.
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ever, it wasn't clear whether these positive findings were
due to the reduction of non-HDL-C.% European Society of
Cardiology dyslipidemia guidelines have warranted cau-
tion in patients with HDL-C >90 mg/dL.?

To elaborate on these findings, different hypotheses
were suggested. HDL-C fractions were studied to define
a fraction more beneficial than the others.?> HDL particle
number has also been tested and shown to have a better
reflection of cardiovascular events than HDL-C.2* Nowa-
days HDL function rather than HDL-C amount is studied
as a predictor of cardiovascular risk. Especially HDL-C ef-
flux capacity is under examination.?” All these data show
that the place of high HDL-C in cardiovascular protection
is far from clear.

In our study, we tested CFVR to assess microcirculation
in patients with high HDL-C. Our results indicate impair-
ment of microcirculation after 70 mg/dL, however, we
weren’t able to show decreased CFVR with >80 mg/dL,
due to a possible Type-2 error. It should also be noted that
mean CFVR was lower with HDL-C >80 mg/dL than HDL-
C levels 270 mg/dL. Coronary microcirculation depends
on numerous physical and biochemical factors including
endothelial function. Endothelial function is affected by
various molecules including nitric oxide. Gomaraschi et al.
has reported increased pro-oxidant and pro-inflammato-
ry features of high HDL-C in patients with CETP deficiency
which can have an impact on the NO pathway.?®

Genetics may play a role in these findings. Scavenger
receptor Bl (SR-BI) is one of the key receptors of HDL-C.%®
Findings show when a loss of function mutation occurs in
the gene encoding SR-BI (SCARBT) both HDL-C and car-
diovascular heart disease risk increases.*® In another study,
Ile405Val mutation in the CETP gene was associated with
high HDL-C and ischemic heart disease in women.3' The
mean HDL-C levels of these subjects were 67.67 mg/dL,
which was similar to the range in our findings.

Our limitations include a low sample size, however, it
is difficult to find cardiovascular healthy participants with
high HDL-C, especially in a hospital setting. A larger sam-
ple size may help differentiate gender related outcomes.
Also because this is a retrospective study no information
regarding family history of cardiovascular disease and
smoking was obtained.

In conclusion, this study presents new evidence to the
possibility of a “U” curve with HDL-C. It is clear that a better
understanding of the function of HDL-C at these levels is
required before targeting higher HDL-C levels (>70 mg/dL).

Conflict of interest
The authors declare no conflict of interest.

Funding
No funding was received.

Ethical statement
The study was written in compliance with the Declaration
of Helsinki.

Author contributions

O.T.C. designed the study and conducted the analysis,
F.B.O., T.I, O.K. collected the data, R.C. contributed to
writing and tables and figures, M.C. supervised the study.

161_165_Puvodni_sdeleni_Cakliliindd 164

References

1. Despre J pierre. HDL-cholesterol as a marker of coronary heart
disease risk : the Quebec cardiovascular study. Atherosclerosis
2000;153:263-272.

2. Wilson PWF, Abbott RD, Castelli WP. High density lipoprotein
cholesterol and mortality. The Framingham heart study.
Arteriosclerosis 1988;8:737-741.

3. Tall AR, Rader DJ. Trials and Tribulations of CETP Inhibitors.
Circ Res 2018;122:106-112.

4. Gibson CM, Duffy D, Korjian S, et al. Apolipoprotein A1
Infusions and Cardiovascular Outcomes after Acute Myocardial
Infarction. N Engl J Med 2024;390:1560-1571.

5. Madsen CM, Varbo A, Nordestgaard BG. Extreme high high-
density lipoprotein cholesterol is paradoxically associated with
high mortality inmen and women: Two prospective cohort
studies. Eur Heart J 2017;38:2478-2486.

6. Hirata A, Sugiyama D, Watanabe M, et al. Association of
extremely high levels of high-density lipoprotein cholesterol
with cardiovascular mortality in a pooled analysis of 9 cohort
studies including 43,407 individuals: The EPOCH-JAPAN study.
J Clin Lipidol 2018;12:674.e5-684.€5.

7. Takaeko Y, Matsui S, Kajikawa M, et al. Association of
extremely high levels of high-density lipoprotein cholesterol
with endothelial dysfunction in men. J Clin Lipidol
2019;13:664.e1-672.e1.

8. Liu C, Dhindsa D, Almuwaqqgat Z, et al. Very High High-Density
Lipoprotein Cholesterol Levels and Cardiovascular Mortality.
Am J Cardiol. 2022;167:43-53.

9. Mach F, Baigent C, Catapano AL, et al. 2019 ESC/EAS guidelines
for the management of dyslipidaemias: Lipid modification to
reduce cardiovascular risk. Atherosclerosis 2019;290:140-205.

10. Erdogan D, Caliskan M, Gullu H, et al. Coronary flow reserve is
impaired in patients with slow coronary flow. Atherosclerosis
2007;191:168-174.

11. Djordjevic Dikic A, Tesic M, Boskovic N, et al. Prognostic Value
of Preserved Coronary Flow Velocity Reserve by Noninvasive
Transthoracic Doppler Echocardiography in Patients With
Angiographically Intermediate Left Main Stenosis. J Am Soc
Echocardiogr 2019;32:74-80.

12. Van De Hoef TP, Siebes M, Spaan JAE, Piek JJ. Fundamentals
in clinical coronary physiology: why coronary flow is more
important than coronary pressure. Eur Heart J 2015;36:3312-
3319.

13. Erdogan D, Yildirim I, Ciftci O, Ozer I. Effects of normal blood
pressure, prehypertension, and hypertension on coronary
microvascular function. Circulation 2007;115:593-599.

14. Kaul S, Coin B, Hedayiti A, et al. Rapid reversal of endothelial
dysfunction in hypercholesterolemic apolipoprotein E-null
mice by recombinant apolipoprotein A-I(Milano)-phospholipid
complex. J Am Coll Cardiol 2004;44:1311-1319.

15. Tardif JC. Emerging high-density lipoprotein infusion
therapies: Fulfilling the promise of epidemiology? J Clin
Lipidol 2010;4:399-404.

16. Nissen SE, Tsunoda T, Tuzcu EM, et al. Effect of recombinant
ApoA-I Milano on coronary atherosclerosis in patients with
acute coronary syndromes: a randomized controlled trial.
JAMA 2003;290:2292-2300.

17. Nicholls SJ, Puri R, Ballantyne CM, et al. Effect of Infusion of
High-Density Lipoprotein Mimetic Containing Recombinant
Apolipoprotein A-1 Milano on Coronary Disease in Patients
With an Acute Coronary Syndrome in the MILANO-PILOT Trial:
A Randomized Clinical Trial. JAMA Cardiol 2018;3:806-814.

18. Franczyk B, Rysz J, tawinski J, Rysz-Gorzynska M, Gluba-
Brzézka A. Is a high hdl-cholesterol level always beneficial?
Biomedicines. 2021;9:1083.

19. Barter PJ, Brewer HB, Chapman MJ, et al. Cholesteryl ester
transfer protein: a novel target for raising HDL and inhibiting
atherosclerosis. Arterioscler Thromb Vasc Biol 2003;23:160-167.

20. Schwartz GG, Olsson AG, Abt M, et al. Effects of Dalcetrapib
in Patients with a Recent Acute Coronary Syndrome. N Engl J
Med 2012;367:2089-2099.

21. Barter PJ, Caulfield M, Eriksson M, et al. Effects of Torcetrapib
in Patients at High Risk for Coronary Events. N Engl J Med
2007;357:2109-2122.

22/05/2026 12:53:09



O. T. Caklili et al.

165

22.

23.

24,

25.

26.

Boden WE, Probst-field JL, Anderson T, Chaitman BR. Niacin in
Patients with Low HDL Cholesterol Levels Receiving Intensive
Statin Therapy. N Engl J Med. 2011;365:2255-2267.

Bowman L, Hopewell JC, Chen F, et al. The members of the
writing committee. N Engl J Med. 2017;13:1217-1244.

Mach F, Baigent C, Catapano AL, et al. 2019 ESC/EAS
Guidelines for the management of dyslipidaemias: Lipid
modification to reduce cardiovascular risk. Eur Heart J
2020;41:111-188.

Tsuda S, Shinohara M, Oshita T, et al. Novel mechanism of
regulation of the 5-lipoxygenase/leukotriene B 4 pathway
by high-density lipoprotein in macrophages. Sci Rep.
2017;7:12989..

Kontush A, Lindahl M, Lhomme M, et al. Structure of HDL:
particle subclasses and molecular components. Handb Exp
Pharmacol. 2015;224:3-51.

161_165_Puvodni_sdeleni_Cakliliindd 165

27.

28.

29.

31.

Khera A V., Cuchel M, de la Llera-Moya M, et al. Cholesterol
Efflux Capacity, High-Density Lipoprotein Function, and
Atherosclerosis. N Engl J Med 2011;364:127-135.

Gomaraschi M, Ossoli A, Pozzi S, et al. eNOS activation by HDL
is impaired in genetic CETP deficiency. PLoS One 2014;9:3-10.
Van Eck M, Twisk J, Hoekstra M, et al. Differential effects of
scavenger receptor Bl deficiency on lipid metabolism in cells of
the arterial wall and in the liver. J Biol Chem 2003;278:23699-
23705.

. Zanoni P, Khetarpal SA, Larach DB, et al. Rare variant in

scavenger receptor Bl raises HDL cholesterol and increases risk
of coronary heart disease. Science 2016;351:1166-1171.
Agerholm-Larsen B, Nordestgaard BG, Steffensen R, et al.
Elevated HDL Cholesterol Is a Risk Factor for Ischemic Heart
Disease in White Women When Caused by a Common
Mutation in the Cholesteryl Ester Transfer Protein Gene.
Circulation 2000;101:1907-1912.

22/05/2026 12:53:09




<<
  /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 true
  /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 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

  /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


