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SUMMARY - According to present findings, the impact of particular arterial pressure compo-
nents on the occurrence of left ventricular hypertrophy (LVH) differs. We sought to determine which
individual component of arterial pressure has the greatest impact on the LVH geometric pattern/de-
gree. The study included 192 patients (87 men), aged 43-80 (median 68) years with hypertension and
LVH. Patients were classified into three groups according to type of hypertrophy (concentric, eccen-
tric and asymmetric) and into three subgroups according to the degree of hypertrophy (mild, moderate
and severe). All patients had their blood pressure measured, and they underwent electrocardiography
and echocardiography. Antihypertensive drugs and the duration of previous treatments were taken
into consideration. Pulse pressure was significantly higher in patients with concentric LVH than in
those with eccentric and asymmetric LVH (p=0.029), the values of which did not differ statistically.
It rose with LVH degree (not significantly, p=0.217). There were no significant differences in systolic
pressure among study groups (p=0.177). We concluded that pulse pressure had the greatest impact on

the left ventricular geometry, particularly of the concentric type.
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Introduction

In hypertensive patients, left ventricular hypertro-
phy (LVH) is a known risk factor for developing heart
arrhythmia. According to present findings, the impact
of particular arterial pressure components on the oc-
currence of LVH differs. Pulse pressure as an indicator
of stiffness of great arteries has been emphasized as
important in predicting cardiovascular risks'?. Several
studies completed over the last few years have demon-
strated the association between high pulse pressure
and damage to target organs such as the carotids, kid-
neys, and heart®>. All studies investigating the associa-
tion between pulse pressure and left ventricular mass
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(LVM) have shown positive correlation between these
two variables. From the pathophysiological perspec-
tive, it is important to understand whether the main
determinant of higher LVM is a higher pulsatile load,
expressed through pulse pressure, or a permanent load
increase®’.

It would seem that LVM in hypertensive patients
is more closely associated with the peripheral pulse
pressure and hemodynamic pulsatile load than with
the mean arterial pressure and permanent load®. It is
known that pulse pressure affects the occurrence of
LVH but little is known of the type of LVH that is
most affected. Few studies investigated which compo-
nent of arterial pressure has the greatest impact on the
formation of LVH types. Some authors found that
even after a year of antihypertensive therapy, a high
proportion (74%) of hypertensives of African ancestry
retained residual left ventricular structural changes
(predominant concentric LVH), an effect that was
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associated with 24-hour pulse pressure, but not with
systolic or diastolic blood pressure or clinical blood
pressure’. Another finding suggests that aortic stiffness
and greater early pulsatile hemodynamic load aftect
left ventricular concentric remodeling in a sex-specific
manner (in women but not in men)™.

The effect of pulse pressure on the formation of a
certain LVH type requires further research, particu-
larly in relation to systolic blood pressure. In order to
better understand whether the main determinant of
the type of LVH is a higher pulsatile load or perma-
nent load increase we tried to solve the dilemma. The
aim of this study was to determine which of the com-
ponents of arterial pressure (systolic, diastolic, mean or
pulse pressure) has the greatest impact on the forma-
tion of each individual LVH pattern/degree.

Patients and Methods

The research was approved by the Ethics Commit-
tee of School of Medicine, University of Rijeka, regis-
tration number: Class 003-07/98-01/07, N 2170-24-
04-4-98-01. Upon previous patient written consent
and approval of the School of Medicine Ethics Com-
mittee, patients were included in the study. The study
was conformed to the principles outlined in the Dec-
laration of Helsinki.

Patients

After applying strict exclusion criteria, at the out-
patient department of cardiology we selected 192 pa-
tients (87 men and 105 women, aged 43 to 80 years)
with essential hypertension and confirmed diagnosis
of LVH by echocardiography. Inclusion criteria were
only essential hypertension and LVH confirmed by
echocardiography. Hypertensive patients were those
with blood pressure 2140/90 mm Hg, measured on six
or more occasions by mercury sphygmomanometer,
according to the guidelines of the European Society of
Hypertension and the European Society of Cardiolo-
gy'!. Patients were previously instructed how to mea-
sure their pressure at home (three measurements per
occasion, 2 min apart). Blood pressure and heart rate
measured six or more times a day by the patient, gen-
eral practitioner and specialist were used to calculate
the mean arterial and pulse pressure. Exclusion criteria
included patients with congestive heart failure, known
coronary disease (angina pectoris, previous myocardial
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infarction, percutaneous coronary interventions), car-
diac surgery, valvular diseases, other cardiac diseases
(hypertrophic obstructive cardiomyopathy), diabetes
mellitus, alcoholism, mental disorders, excessive use of
non-antihypertensive drugs (psychiatric and rheuma-
tology medications), malignant or accelerated hyper-
tension, and a history of stroke in the previous six
months. Patients with cancer, anemia, cardiopulmo-
nary diseases and glomerular filtration rate <60 mL/
min/1.73 m? were also excluded from the study.

Study variables

Study variables were age, sex, systolic and diastolic
pressure, mean pressure, pulse pressure, body mass in-
dex and left ventricular mass, left ventricular mass in-
dex (LVMI) adjusted for body surface area, LVM ad-
justed for height?” (LVM/ht*7), left ventricular geom-
etry, and LVH degree. The type and duration of anti-
hypertensive therapy received by the patients before
entering the study were recorded to analyze the possi-
ble effects on the outcome. Pulse pressure was calcu-
lated as difference between systolic and diastolic blood
pressure. Mean pressure was calculated as diastolic
pressure + pulse pressure/3.

Blood tests

Blood tests included serum lipids, glucose, urea,
creatinine, potassium and sodium before food intake.
Red blood count (erythrocytes, hemoglobin, hemato-
crit) and iron were determined to exclude anemia.

Echocardiography and electrocardiography

Patients were divided into the following three main
groups with regard to LVH type: concentric (relative
wall thickness >0.45 and interventricular septum/left
ventricular posterior wall, IVS/LVPW <1.3), eccentric
(left ventricular diameter in systoles >32 and relative
wall thickness <0.45) and asymmetric (IVS/LVPW
>1.3), as in a previous study'.

Relative wall thickness was measured at end-dias-
tole as the ratio of twice the thickness of left ventricu-
lar PW/LVIDA (left ventricular internal diastolic di-
ameter, LVIDd)". Each group was further divided
into subgroups according to the degree of LVH, as
follows: mild (IVS or LVPW 11-12 mm), moderate
(IVS or LVPW 13-14 mm) and severe (IVS or LVPW

>15 mm) for both sexes.
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All patients underwent 12-lead electrocardiogram
and M-mode two-dimensional and Doppler echocar-
diographic examination. In order to determine LVH,
two electrocardiogram criteria were applied, i.e. the
Sokolow-Lyon and the left ventricular strain criterion
(>0.1 mV ST segment depression with asymmetric T
wave inversion in leads V2 to V6 and either lateral or
inferior peripheral leads)*. A qualified operator per-
formed electrocardiogram interpretation manually.

Echocardiographic measurements were performed
and interpreted by three cardiologists working indepen-
dently, unaware of the hypothesis of the study. M-mode
imaging was performed on a 15 cm wide photosensitive
paper, with a velocity of 50 mm/s, on Toshiba Corevi-
sion Pro QA apparatus, with a 2.5 MHz 16 mm probe,
compliant with the guidelines®. LVM was divided by
body surface to calculate LVMI. LVMI was calculated
according to the Devereux and Reichek formula:

LVMI = (1.04x[(IVS+LVPW+LVIDd)3-LVIDd?]-
-13.6)/body surface area)'*. LVH was defined as LVMI
greater than 134 g/m? for men and greater than 110
g/m? for women'. LVM/ht*’ >51g/m?” was defined
as LVH?.

We also searched for correlation between systolic
blood pressure (SBP), diastolic blood pressure (DBP),
mean pressure and pulse pressure on one hand, and the
LVH type on the other. All data were classified ac-
cording to the LVH degree.

Statistical data analysis

'The data collected were statistically evaluated using
the STATISTICA, version 8.0. (StatSoft, Inc., Tulsa,
OK, USA) data analysis software. Continuous vari-
ables were presented by mean, standard deviation and
range, and counting variables by frequency or percent-
age. Parametric tests (t-test or ANOVA test) were
used for between-group comparisons of continuous
variables. The frequencies were analyzed by the Yates
corrected Pearson y?-test. Coefficient of correlation (r)
and its statistical significance (p<0.05, statistically sig-
nificant) was determined. Correlation was considered
non-existent (trivial, very weak) at r<0.20, weak at
0.20<r<0.40, good at 0.40<r<0.70, and very strong at
0.71<r<0.99.The level of statistical significance was set
at 0.05 in all analyses.

Sample size was estimated by calculation, with in-
put parameters of p-level at 0.05, eftect size of 0.35
and power of 0.80.
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Table 1. Clinical and biochemical patient characteristics
and pressures

Total (N)

=192 patients M 87 (45.3%) |F 105 (54.7%)
Parameter Mean + SD Range
Age (yrs) 69+8 43-80
Body mass index 282440 20.5-46
(kg/m?) T )
Duration of

hypertension (yrs) 17«7 1-41
Systolic blood .

pressure (mm Heg) 18222 130-220
Diastolic blood 105411 70-121
pressure (mm Hg) -

Mean arterial pressure .

(mm Hg) 133+12 105-177
Pulse pressure .

(mm Hg) 82+18 42-135
Frequency beats (min) | 79+11 52-120
Elevated cholesterol 0.4

(>5 mmol/L) (%) )

Elevated triglycerides 70.4

(>1.7 mmol/L) (%) )

Elevated urea

(>8 mmol/L) (%) 674

Elevated creatinine 49

(>140 pmol/L) (%) ’

Smokers (%) 18.8

Physically inactive (%) 78.8

Obese (%) 26 M,38 F

M = male; F = female

Results

The sample consisted of 192 patients, 87 (45.3%)
male and 105 (54.7%) female, mean age 65 years. We
determined demographic and anthropometric attri-
butes of the patients, as well as data on the duration of
hypertension (Table 1). Elderly patients were obese
with long-lasting hypertension of average duration of
over 15 years. On average, they suffered from severe
hypertension and high pulse pressure. Echocardio-
graphic data on the subjects are presented in Table 2.

Relationship between pressures

and left ventricular hypertrophy

Systolic blood pressure. No difference was found in

systolic pressure according to LVH type (Table 3). Sys-
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Table 2. Echocardiographic data of study patients

Sex
Total M F .
N 192 87 105
LVIDd (cm) Mean + SD 5.16x0.55 5.46+0.57 4.94+0.47 <0.001
LVISd (cm) Mean + SD 3.54+0.57 3.80+0.58 3.36+0.48 <0.001
IVS (em) Mean + SD 1.33+0.12 1.34+0.11 1.32+0.15 0.721
LVPW (cm) Mean + SD 1.26+0.10 1.27+0.10 1.25+0.11 0.264
LA (cm) Mean + SD 3.97+0.48 4.10+0.46 3.89+0.49 0.005
RV (cm) Mean + SD 2.38+0.42 2.41£0.49 2.35+0.38 0.401
Aortic root (cm) Mean = SD 3.34+0.42 3.58+0.44 3.15+0.29 <0.001
EF (%) Mean + SD 60.7+7.2 60.3+6.5 60.9+7.6 0.526
FS (%) Mean + SD 31.8+8.5 32.8+10.6 30.9+4.4 0.480
LVM (g) Mean + SD 326.89+£74.79 |357.11+£79.57 |303.31+61.46 |0.001
LVM/ht*” (g/m*’) | Mean + SD 81.32+1.89 79.04x2.31 84.18+1.79 <0.001
LVMI (g/m?) Mean + SD 173.98+34.96 |178.12435.92 |170.84+34.76 |0.223

M = male; F = female; EF = ejection fraction; FS = fractional shortening; IVS = interventricular septum; LA = left
atrium; LVIDd = left ventricular internal diastolic diameter; LVISd = left ventricular internal systolic diameter; LVIM
= left ventricular mass; LVM/ht*” = LVM adjusted for height*’; LVMI = left ventricular mass index; LVPW = left

ventricular posterior wall; RV = right ventricle

Table 3. Systolic blood pressure according to type and degree of LVH

LVH type

LVH degree Concentric | Eccentric Asymmetric Total p

(n=93) (n=49) (n=50)
Mild (n=67) 179+21 17620 177+18 178+21
Moderate (n=105) 186+27 181+19 172+13 18325 0.220
Severe (n=20) 18626 200 17922 184+24 )
Total 184+25 179+20 175+17 181+23
p 0.177

LVH = left ventricular hypertrophy

tolic pressure was highest in cases of concentric LVH
and lowest in cases of asymmetric LVH, but not signifi-
cantly. The higher systolic pressure values in severe LVH
degrees were not statistically significant either.

Diastolic blood pressure. There was no significant
difference in diastolic blood pressure according to ei-
ther type or degree of LVH.

Mean arterial pressure. Analysis of mean arterial
pressure values showed no statistically significant dif-
terence according to LVH type or degree.

Pulse pressure. Pulse pressure was significantly
higher in concentric LVH than in eccentric and asym-
metric LVH, the values of which did not differ statisti-
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cally. It increased with LVH degree but not signifi-
cantly (Table 4).

Correlation analysis among blood pressure compo-
nents and left ventricular mass/relative wall thickness
showed that there was no significant correlation be-
tween study variables (r=0.03 for pulse pressure and
LVM; and r=-0.03 for pulse pressure and relative wall
thickness).

Analysis of therapy administered
to different groups of patients

Considering therapy, there was no significant dif-

ference according to the duration (ANOVA, F=0.212,
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Table 4. Pulse pressure according to type and degree of LVH

LVH type
LVH degree Concentric | Eccentric | Asymmetric Total p
(n=93) (n=49) (n=50)
Mild (n=67) 8016 75+18 78+14 78+17
Moderate (n=105) |86+19 74+19 66+16 81+20 0217
Severe (n=20) 91+19 80 76x15 84+18 ’
Total 84+18 75+18 73+16 80+18
p 0.029
LVH = left ventricular hypertrophy
Table 5. Antibypertensive therapy used in study population
) ) LVH type
Antih Total
NEYPErtensiVes ' Concentric | Eccentric Asymmetric ot P
ACE inhibitors 0 0 0 o
(ARBs) 85 (70%) 34 (63%) 14 (82%) 133 (69%) 10.296
Calcium antagonists | 94 (78%) 39 (72%) 11 (65%) 144 (75%) 10.438
Beta blockers 60 (50%) 26 (48%) 9 (53%) 95 (49%) 0.941
Diuretics 55 (46%) 24 (44%) 6 (35%) 85 (44%) 0.732

LVH = left ventricular hypertrophy; ACE = angiotensin-converting enzyme; ARB = angiotensin receptor

blocker

p=0.858) or type of medication between the LVH-
type/degree groups. Treatment with antihypertensive
therapy was also equally distributed (Pearson y2-test)
(Table 5). Patients were using two or more drugs prior
to the study.

Discussion
Echocardiographic measurements

Echocardiographic measurements confirmed an-
thropologic differences between the sexes; male sub-
jects had greater heart cavities and LVM. Upon LVM
indexing according to body surface area (LVMI), these
differences between sexes disappeared. Twenty-six
percent of men and 38% of women were obese. LVM
adjustment for height*’ yielded significantly higher
values in women. The results confirmed the influence
of obesity on LVM. However, this should not aftect
the objective of this study (i.e. which component of
arterial pressure has the greatest impact on LVH mod-
eling). The mean LVMI (and LVM/ht*7 index) values
for the whole group and for both sexes were far above
the normal values. This confirmed an accurate patient
selection and relevance of further analyses.
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Blood pressure measurement

Blood pressure measurement within a period of
several consecutive days is a better indicator of blood
pressure variability than 24-hour ambulatory measure-
ment. Systolic blood pressure of our patients slightly
increased with LVH degree (but not enough to be sta-
tistically significant), and it was significantly higher in
female than in male subjects. It would be better to in-
terpret the first result in a reverse manner, i.e. that the
LVH degree proportionally increased with systolic
blood pressure. It is possible that statistical significance
was not achieved because most patients were treated
before the study, and thus the LVH degree was lower
than it would have been otherwise. Nevertheless, even
such a mild correlation supported the expected. Short
duration of hypertension listed in Table 1 means that
data were obtained from patient history (which may
not be true). Despite therapy, hypertension was not
well controlled in some patients. Libhaber ez a/. found
arterial stiffness to be associated with the LVMI and
left ventricle wall thickness independently of conven-
tional or ambulatory blood pressure and additional
confounders in a never-treated population sample of
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women, but not in men®. In the study by Matsui ez al.,

morning hypertension was a strong determinant of
concentric LVH?.

Systolic blood pressure

Systolic blood pressure did not correlate with LVH
type, meaning that the myocardial remodeling type in
hypertonic patients does not depend on the pressure
value, but rather on other factors. These are probably
the mechanisms of gene regulation and level of expres-
sion, which determine the parallel or serial arrange-
ment and replication of sarcomeres and protein syn-
thesis via second messengers. Some authors claim that
the volume overload causes asymmetric LVH?!, and
that dilated LVH occurs during the late phase of the
hypertensive disease®.

Diastolic blood pressure and mean pressure

It seems that diastolic blood pressure has no effect
on the LVM increase?>?*, which also holds true for the
mean pressure.

Pulse pressure

Slight increase of pulse pressure with LVH degree
was probably mediated through systolic pressure. It
was significantly highest in concentric LVH cases, in
comparison to eccentric and asymmetric LVH. The
fact that the same results were not obtained for sys-
tolic pressure suggests that pulse pressure has a greater
effect on the geometry formation of the left ventricle.
Pulse pressure in the aorta of >85 mm Hg can help
identify a hypertonic subject with concentric LVH. An
independent inverse relation between aortic size and
pulse pressure in older hypertensive subjects was dem-
onstrated®. Pulse pressure is considered to be an inde-
pendent predicting factor of cardiovascular mortality,
as well as all-cause mortality?*?. Increased pulse pres-
sure correlated with LVMI in a large group of patients
suffering from non-treated essential hypertension®.
Similar results were obtained by other authors®. In-
creased pulse pressure implied a more severe LVH, and
it was a risk factor for concentric LVH in young men?.
Unlike the approach where the authors observed the
effect of pulse pressure on LVH where pulse pressure
was a risk factor for the concentric type, we directly
compared the effect of each component of blood pres-

sure in the LVH pattern. We found a slight upward
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trend in systolic blood pressure and pulse pressure with
LVH degree, but only the pulse pressure increase was
significantly associated with the concentric LVH type.
From the pathophysiological perspective, it seems that
in most cases higher pulsatile load not only affects the
increased LVM but also the formation of concentric
LVH. The results of a previous study? were obtained
in young men, whereas our results are related to the
elderly population of both sexes.

Isolated systolic hypertension

We analyzed a subgroup of patients with isolated
systolic hypertension. Their number was small (n=36,
19%). Analysis showed that there was no correlation
between particular types of LVH and individual com-
ponents of blood pressure. This could be explained by a
small number of subjects distributed across the groups.
Therefore, isolated systolic hypertension did not affect
our result, or could have influenced it only in terms of
obtaining a negative result.

Medication

In order to see whether therapy affects the results
of the observation, we analyzed the medications ap-
plied and duration of treatment, and we concluded
that there were no treatment differences among the
groups observed. Medication could have affected the
correlation between blood pressure and left ventricular
geometry in a way to reduce the degree of LVH, but it
could not (as known until now) affect the type of LVH.
We assumed that the drugs decreased systolic blood
pressure and diastolic blood pressure in the same pro-
portion.

Study limitations. The limitation of the study was
the relatively small number of patients. Considering
the strict inclusion criteria, it was a challenge to recruit
a larger group of patients with isolated septal hyper-
trophy. In order to obtain a comparable number of pa-
tients in each of the three groups, a smaller number of
patients with concentric LVH was included than
found during testing. This resulted in a relatively small
number of subjects per group. Recruiting lasted for as
long as 7 years.

With regard to the type of the study, we could not
conclude that pulse pressure caused concentric LVH,

although it was significantly associated with this type
of LVH.
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Conclusion

Pulse pressure is significantly higher in concentric

LVH cases. It appears to be the major factor influenc-
ing the pattern of left ventricular remodeling, particu-
larly in the concentric type.
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UCINAK POJEDINTH SASTAVNICA KRVNOG TLAKA
NA OBLIKE HIPERTROFIJE LIJEVE KLIJETKE

J. Kunisek i L. Kunisek

Prema sadasnjim spoznajama utjecaj pojedinih sastavnica arterijskog tlaka na pojavu hipertrofije lijeve klijetke (HLK) je
razlicit. Zeljeli smo ispitati koja pojedina sastavnica arterijskog tlaka ima najvedi u¢inak na geometrijski tip/stupanj HLK. U
istrazivanje je bilo ukljueno 192 bolesnika (87 muskaraca) u dobi od 43-80 godina (prosjecne starosti 68 godina) s hiperten-
zijom 1 HLK. Bolesnike smo podijelili u tri skupine prema tipu hipertrofije (koncentri¢na, ekscentri¢na i asimetri¢na) i tri
podskupine prema stupnju hipertrofije (blaga, umjerena i teska). Svakom boesniku je mjeren krvni tlak, udinjena je elektro-
kardiografija i ehokardiografija. U obzir je uzeta antihipertenzivna terapija i trajanje prethodnog lijecenja. Tlak pulsa je bio
znalajno visi u bolesnika s koncentri¢cnom HLK nego u onih s ekscentri¢nom i asimetri¢cnom HLK (p=0,029), no bez stati-
sticki znacajne razlike medu ovim vrijednostima. Tlak pulsa je rastao sa stupnjem HLK (ne znacajno, p=0,217). Sistolicki tlak
se nije znacajno razlikovao medu ispitivanim skupinama (p=0,177). Zakljuéili smo da je tlak pulsa imao najveéi u¢inak na
geometriju lijeve klijetke, osobito na koncentricni tip.

Klju¢ne rijeci: Hipertrofija lijeve klijetke; Kroni tlak; Hipertenzija; Elektrokardiografija; Ehokardiografija

Acta Clin Croat, Vol. 57, No. 4, 2018

645




<<
  /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 /sRGB
  /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 false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.66667
  /EncodeMonoImages true
  /MonoImageFilter /FlateEncode
  /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


