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AIM: A potentially diabetogenic role for statins has been
suggested. Similarly, first and second generation beta-
blockers and hydrochlorothiazide (HCTZ) have nega-
tive effects on glucose homeostasis. Nebivolol is a third
generation beta-blocker which may beneficially affect
carbohydrate metabolism. The effect of combined treat-
ment with nebivolol, HCTZ and atorvastatin is unknown.
MATERIAL-METHODS: This is a prospective, ran-
domized, open-label, blinded endpoint (PROBE) study.
Drug-naive patients with hypertension and dyslipidemia
were recruited. All patients received atorvastatin (10
mg). In addition, patients with stage 1 hypertension re-
ceived nebivolol (5 mg, AN group), while patients with
stage 2 hypertension received nebivolol/HCTZ (5/12.5
mg, AN/H-12.5 group or 5/25 mg, AN/H-25 group).
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The primary efficacy endpoint was the between group
mean change from baseline in homeostasis model as-
sessment of insulin resistance (HOMA-IR) index at 12
weeks. RESULTS: Seventy-eight patients completed
the study. In both AN and AN/H-12.5 group HOMA-IR
levels did not significantly change [from 1.6 (1.4-2.1)
to 1.5 (1.4-2.0, P=NS) compared with baseline and
from 1.6 (1.3-2.2) to 1.7 (1.7-2.4), P=0.07 compared
with baseline), respectively]. In contrast, the HOMA-IR
significantly increased by 10% in the AN/H-25 group
[from 1.7 (1.3-2.3) to 1.9 (1.4-2.4), P=0.02 compared
with baseline and P<0.01 for the comparison with the
other 2 groups]. CONCLUSIONS: Administration of
nebivolol may counterbalance the negative effects on
HOMA-IR of atorvastatin with or without HCTZ 12.5
mg but not that of atorvastatin plus HCTZ 25 mg.

Key words: Atorvastatin, glucose, HOMA-IR, insulin,
nebivolol, hydrochlorothiazide.

1. Introduction

Diabetes is a worldwide health problem with epi-
demic proportions which may lead to functional dis-
ability, vascular complications and premature death.
Thus, the prevention or delay of diabetes develop-
ment is of major clinical importance."? Hypertension is
considered as a risk factor for new onset diabetes and
hypertensive patients usually receive a statin in addi-
tion to antihypertensive drugs.> However, a possible
diabetogenic role for statins has been suggested both
from large trials and meta-analyses.* Several statins
have been shown to increase insulin resistance indices,
glucose levels and glycosylated hemoglobin (HbA1c).>®
Moreover, both first and second generation beta-
blockers and hydrochlorothiazide (HCTZ), the most
commonly used diuretic, have been associated with
negative effects on glucose profile.”® The combination
of a beta-blocker plus HCTZ is associated with the most
pronounced increase in new diabetes.’ On the contrary,
nebivolol, a third generation b1 selective beta-blocker,

© 2014 EJnvikn Eraipeio. AOnpooirlipwons

E. Moutzouri et al

Yo ToLAdyIoTOV 6 EBOOUASEG TPV OO TN GUUUETOXY|
Tovg ot perétn. Olot ot cuppetéyovreg EAafav atop-
Baotativn (10 mg) kor emmpdcbeta ot acbeveic pe v-
néptaon otadiov 1 Ehafav vepmBoroin (5 mg, opdda
AN), eve ot aoBeveig pe vréptaon otadiov 2 Erafav
GuVOLAGHO veuTioroing/vdpoyrmpodetaliong (5/12,5
mg, opdada AN/Y-12,5 1 5/25 mg, opdda AN/Y-25). To
TPMOTOYEVEG KOTOANKTIKO onpeio Tav 1 HETABOAT TOV
dglktn avtictoong oty tveovkivi HOMA-IR 3 pniveg
petd mv évopén g Oepaneiog. AIOTEAEXMATA:
EBdounvia oktd acbeveic olokAnpwoav Tn HeEAET.
Toco oty opdda AN 6Go kot oty opdoa AN/Y-12,5
dev TopaTnpnOnKe oNUovTIKN HETAPOAT TV EMTES®V
tov HOMA-IR [am6 1,6 (1,4-2,1) o 1,5 (1,4-2,0) ko
arno 1,6 (1,3-2,2) oe 1,7 (1,7-2,4), avtictoyo, P=NS
€ oUYKPLOT WE T apylka emineda], evd otV opdoo
AN/Y-25 mov mapatmpnOnke avénon kotd 10% [amd
1,7 (1,3-2,3) og 1,9 (1,4-2,4), P=0,02 oe cvykpion pe
T apykd enimeda ko P<0,01 yio 6Aeg Tig cvykpioelg
peta&d tov opadmv]. TZYMITEPAXMATA: H yoprynon
VEUTBOAOANG QaiveTol Vo avTIppoTel T SVGUEVN emi-
dpaon g atopPactativing pe M xopic 12,5 mg vdpoyAio-
pobetaliong ota eninedo Tov HOMA-IR aAAG Oyt kon TG
atopPactativng pe 25 mg vopoyrlmpobeialiong.

AéEg1g supetnpiov: AtopPactartivn, yAvkoln, HOMA-IR,
WOOVALVY, VEUTBOAOAN, VOpOYA®poBelalion.

has been associated with a beneficial effect on glucose
metabolism and may ameliorate the negative effect of
HCTZ in hypertensive patients.'® The possible effects of
combined treatment with atorvastatin plus nebivolol
with or without HCTZ on carbohydrate metabolism re-
main unknown.

The aim of the present study was to evaluate the ef-
fect of nebivolol or nebivolol/HCTZ plus atorvastatin
on glycemic profile in patients with hypertension and
dyslipidemia. The primary endpoint was the between
group difference in mean change from baseline in
HOMA-IR index at 12 weeks.

2. Patients-method

This was a prospective, randomized, open-label,
blinded endpoint (PROBE) study. Consecutive subjects
with dyslipidemia and hypertension attending the
Outpatient Lipid and Obesity Clinic of the University
Hospital of loannina, loannina, Greece were recruited.
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Eligible patients were hypertensive drug-naive subjects
with low density lipoprotein cholesterol (LDL-C) levels
above those recommended by the European Society of
Cardiology and the European Atherosclerosis Society
(ESC/EAS) based on each patient risk score." Diagnosis
of hypertension was based on abnormally high blood
pressure (BP) measurements of =2 properly measured,
seated blood pressure (BP) readings on each of 2 or
more outpatient visits.

Subjects with: (i) history of ischemic heart disease
or any other vascular disease, (ii) impaired hepatic
function [aspartate and/alanine aminotransferase
(AST and/or ALT) >2x the upper normal limit and/or
history of chronic liver disease, such as cirrhosis], (iii)
alcohol abuse, (iv) impaired renal function (serum
creatinine >1.6 mg/dL), (v) diabetes [present if a sub-
ject was treated for diabetes or by 2 separate fast-
ing plasma glucose (FPG) measurements >126 mg/
dL], (vi) severe hypertriglyceridemia [triglyceride (TG)
levels >500 mg/dL], (vii) thyroid dysfunction [thyroid
stimulating hormone (TSH) levels >5.0 pU/L], and
(viii) patients who received hypolipidemic or antihy-
pertensive drugs in the last 3 months prior to recruit-
ment were excluded.

All patients were given atorvastatin 10 mg/day. In
addition, patients with stage 1 hypertension were pre-
scribed nebivolol 5 mg/day (AN group), while patients
with stage 2 hypertension were randomized to fixed
combination of nebivolol 5 mg/day plus HCTZ 12.5
mg/day (AN-H/12.5 group) or nebivolol 5 mg/day plus
HCTZ 25 mg/day (AN-H/25).

The primary endpoint was the between group differ-
ence in mean change from baseline in HOMA-IR index
at 12 weeks. Secondary efficacy endpoints included
changes in FPG and HbAI1c levels, blood pressure, heart
rate and lipid profile.

All patients were given similar dietary advice. Com-
pliance with treatment and lifestyle habits was as-
sessed by questionnaire and tablet count. All study par-
ticipants gave their written informed consent prior to
enrolment, and the Ethics Committee of the University
Hospital of loannina approved the study protocol.

3. Laboratory measurements

Visits took place at baseline and 12 weeks after the
start of treatment. At each visit, BP was measured in
triplicate in the right arm after patients had rested
for 10 minutes in a sitting position. Measurements
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were performed by trained clinicians using an elec-
tronic sphygmomanometer (WatchBP Office, Microlife
WatchBP AG,Widnau, Switzerland). Blood samples for
laboratory tests were obtained after a 12 h overnight
fast. Serum levels of FPG, total cholesterol (TC), high
density lipoprotein cholesterol (HDL-C), and TG were
determined enzymatically in the laboratory of the
University Hospital of loannina using an Olympus AU
600 analyzer (Olympus Diagnostica GmbH, Hamburg,
Germany). Intra-assay and total coefficient variations
for glucose assay were 0.7% and 1.6%, respectively.
LDL-C was calculated using the Friedewald equation
[provided that TGs were <350 mg/dL (3.95 mmol/L)].
The determination of HbAlc (expressed as percent-
age of the total hemoglobin concentration) was based
on a latex agglutination inhibition assay (Randox
Laboratories Ltd., Crumlin, United Kingdom). HbA1c
values are expressed as percentage of the total he-
moglobin concentration. The sensitivity of the assay
is 0.25 g/dL of HbA1c and the within -and between-
run precision is <6.67% and <4.82%, respectively.
Fasting serum insulin was measured by an AxSYM in-
sulin assay microparticle enzyme immunoassay on an
AzSYM analyzer (Abbott Diagnostics, Illinois, United
States). Intra-assay and total coefficient variations for
insulin assay were 4.1% and 5.3%, respectively. The
HOMA-IR index was calculated as follows: HOMA-IR
index=fasting insulin (mU/L)xFPG (mg/dL)/405. All lab-
oratory determinations were performed blindly with
regard to treatment allocation.

4, Statistics

We calculated that a sample size of 75 will give a 90%
power to detect a significant difference in HOMA-IR
change between groups. Values are given as mean+SD
and median (range) for parametric and non-parametric
data, respectively. Continuous variables were tested
for lack of normality by the Kolmogorov-Smirnov test,
and logarithmic transformations were accordingly per-
formed for nonparametric variables. The paired-sample
t-test was used for assessing the effect of treatment in
each group. Analysis of covariance (ANCOVA), adjusted
for baseline values, was used for comparisons between
groups. All reported p values are based on two-sided
tests with a significance level of 0.05. Analyses were
performed using the Statistical Package for the SPSS
15.0 (SPSS Inc, Chicago, IL).

© 2014 Eldnvikn Eraipeio. AOnpoorinpwons



134

5. Results

Recruitment took place from September 2012 to
October 2013 and follow up ended in January 2014.
Seventy-eight (42 men, 59+11 years) patients were
enrolled and completed the study (n=32, 26 and 20
in the AN, AN/H-12.5 and AN/H-25 group, respec-
tively). Except for BP values, no significant differences
in baseline data were found across groups regarding
demographic characteristics and serum metabolic
parameters (table 1). Compliance rate was >80% in
all participants. No changes in body weight, dietary
habits (including salt intake), or medications were re-
ported during the follow up.

6. Effect on glycemic profile

In both AN and AN/H-12.5 group HOMA-IR levels did
not significantly change, while in the AN/H-25 HOMA-
IR increased by 10% (P=0.02 compared with baseline
and P<0.01 for comparisons with the other 2 groups).
FPG levels did not significantly change in the AN group
and in the AN/H-12.5 group, while they increased by 7%
in the AN/H-25 group (P=0.01 compared with baseline
and P<0.01 for comparisons with the other 2 groups).
Both AN and AN/H-12.5 groups were not associated
with significant changes in HbA1c levels, while in the
AN/H-25 group HbAI1c levels increased by 0.3% (P=0.03
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compared with baseline and P=0.01 compared with the
other 2 groups) (table 2).

7. Effect on lipid profile

Total cholesterol and LDL-C levels decreased similarly
in all treatment groups (P<0.01 compared with baseline
in all groups). Triglyceride and HDL-C levels did not sig-
nificantly change in any group (table 3).

8. Effect on BP levels and heart rate

Systolic BP decreased by 7 mmHg in the AN group
(P<0.01 compared with baseline), while a greater reduc-
tion was reported in the AN/H-12.5 and AN/H-25 groups
(by 11 and 12 mmHg, respectively, P<0.01 compared
with baseline). Diastolic BP decreased by 7, 10 and 12
mmHg in the AN, AN/H-12.5 and AN/H-25 groups, re-
spectively (P<0.01 compared with baseline). Heart rate
decreased similarly in all treatment groups (by 6%, 5%
and 5% in the AN, AN/H-12.5 and AN/H-25, respectively,
P<0.01 compared with baseline) (table 3).

9. Discussion

To our best of knowledge this is the first study
evaluating the effect of combined administration of a
statin plus beta blocker with or without a diuretic on

Table 1. Baseline characteristics of patients who completed the study* (N = 78)

AN AN/H-12.5 AN/H-25 P
N (males/females) 32(17/15) 26 (14/12) 20(11/9) NS
Age, years 61£10 58+14 59+12 NS
SBP, mmHg 14845 1655 16715 0.01
DBP, mmHg 96+3 1033 10514 0.01
HR, bpm 80+4 79+5 8243 NS
Metabolic syndrome (%) 17 (53) 15 (58) 11 (55) NS
Smoking (%) 10 (31) 9 (35) 7 (35) NS
HOMA-IR 1.6 (1.4-2.1) 1.6 (1.3-2.2) 1.7 (1.3-2.3) NS
FPG, mg/dL (mmol/L) 94+7 (5.2+0.4) 95+7 (5.3+£0.4) 94+6 (5.2+0.3) NS
HbA1c (%) 5.4£0.5 5.5+0.4 5.3+£0.5 NS
BMI, kg/m? 29.1+£2.5 29.1+3.1 28.8+3.2 NS
TC, mg/dL (mmol/L) 224+22 (5.8+0.6) 220+17 (5.7+£0.4) 225+21 (5.84£0.5) NS
Triglycerides, mg/dL [mmol/L] 117 (89-159) [1.3 (1.0-1.8)] 123 (88-160) [1.4 (0.9-1.8)] 118 (90-150) [1.3 (1.0-1.7)] NS
HDL-C, mg/dL (mmol/L) 4845 (1.2+0.1) 49+7 (1.3+£0.2) 4746 (1.2+0.2) NS
LDL-C, mg/dL (mmol/L) 153+12 (3.9£0.3) 146+15 (3.8£0.4) 154+14 (3.9£0.4) NS

AN: atorvastatin-nebivolol group, AN/H-12.5: atorvastatin-nebivolol-hydrochlorothiazide 12.5 mg group, AN/H-25: atorvastatin-nebivolol-hydro-
chlorothiazide 25 mg group, NS: non-significant, BMI: body mass index, HOMA-IR: homeostasis model assessment of insulin resistance index, FPG:
fasting plasma glucose, HbATc: glycosylated hemoglobin, TC: total cholesterol, HDL-C: high-density lipoprotein cholesterol, LDL-C: low-density
lipoprotein cholesterol, SBP: systolic blood pressure, DBP: diastolic blood pressure, HR: heart rate

*Values are expressed as mean + standard deviation [except for triglycerides which are expressed as median (range)]
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Table 2. Glycemic profile at baseline and 3 months after treatment.*

Baseline 3 months Percentage change (%)
HOMA-IR
AN 1.6 (1.4-2.1) 1.5 (1.4-2.0) -6
AN/H-12.5 1.6 (1.3-2.2) 1.7 (1.7-2.4) +6
AN/H-25 1.7 (1.3-2.3) 1.9 (1.4-2.4) +10
FPG, mg/dL (mmol/L)
AN 94+7 (5.2+0.4) 9546 (5.3+0.3) +1
AN/H-12.5 95+7 (5.3+0.4) 99+7 (5.5+0.4) +4
AN/H-25 94+6 (5.2+0.3) 10147 (5.6+0.4) 47
HbA1c (%)
AN 5.4+0.5 5.5+0.4 +0.1
AN/H-12.5 5.5+0.4 5.6+0.3 +0.1
AN/H-25 5.3+0.5 5.6+0.4 +0.3"0

HOMA-IR: homeostasis model assessment of insulin resistance index, FPG: fasting plasma glucose, AN: atorvastatin-nebivolol group, AN/H-12.5:
atorvastatin-nebivolol-hydrochlorothiazide 12.5 mg group, AN/H-25: atorvastatin-nebivolol-hydrochlorothiazide 25 mg group, HbATc: glycosyl-
ated hemoglobin

*Values are expressed as mean + standard deviation [except for HOMA-IR index which is expressed as median (range)]

(i) p<0.05 versus baseling, (i) p<0.05 versus AN, (iii) p <0.05 versus AN/H-12.5 group

Table 3. Lipid profile, blood pressure and heart rate at baseline and 3 months after treatment.*

Baseline value 3 months change (%)
TC, mg/L (mmol/L)
AN 224422 (5.8+0.6) 160+15 (4.1+0.4) -29'
AN/H-12.5 220417 (5.7+0.4) 162+18 (4.2+0.5) -26'
AN/H-25 225421 (5.8+0.5) 160+19 (4.1+0.5) -29'
Triglycerides, mg/L [mmol/L]
AN 117 (89-159) [1.3 (1.0-1.8)] 107 (83-148) [1.2 (0.9-1.7)] -9
AN/H-12.5 123 (88-160) [1.4 (0.9-1.8)] 115 (80-150) [1.30 (0.9-1.7)] -7
AN/H-25 118 (90-150) [1.3 (1.0-1.7)] 110 (85-145) [1.2 (1.0-1.6)] -7
HDL-C, mg/L (mmol/L)
AN 48+5 (1.2+0.1) 5046 (1.3+0.2) +4
AN/H-12.5 49+7 (1.3+0.2) 50+4 (1.3+0.1) +2
AN/H-25 47+6 (1.2+0.2) 46+5 (1.2+0.1) -2
LDL-C, mg/L (mmol/L)
AN 153+12 (3.940.3) 95413 (2.5+0.3 -38
AN/H-12.5 14615 (3.8+0.4) 89+14 (2.3+0.4 -39/
AN/H-25 154+14 (3.940.4) 92+15 (2.4+0.4 -40'
SBP, mmHg
AN 148+5 13846 -7
AN/H-12.5 16545 149+5 —11W
AN/H-25 16745 14747 —120
DBP, mmHg
AN 96+3 89+4 -7
AN/H-12.5 10343 9343 -10%
AN/H-25 105+4 92+5 —120
HR, bpm
AN 80+4 75+3 -6
AN/H-12.5 79+5 75+4 -5
AN/H-25 82+3 78+4 -5

TC: total cholesterol, AN: atorvastatin-nebivolol group, AN/H-12.5: atorvastatin-nebivolol-hydrochlorothiazide 12.5 mg group, AN/H-25: atorvas-
tatin-nebivolol-hydrochlorothiazide 25 mg group, HDL-C: high-density lipoprotein cholesterol, LDL-C: low-density lipoprotein cholesterol, SBP:
systolic blood pressure, DBP: diastolic blood pressure, HR: heart rate
*Values are expressed as meanztstandard deviation [except for triglycerides which are expressed as median (range)].
(i) P<0.05 versus baseline, (ii) P<0.05 versus AN
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glycemic profile in patients with dyslipidemia and hy-
pertension. Both AN and AN/H-12.5 groups were not
associated with significant HOMA-IR index change,
while HOMA-IR significantly increased in AN/H-25
group. Similarly, HbAlc and FPG level increased in
AN/H-25 group, while it did not change in the other 2
treatment groups.

In the reanalysis of data from Nateglinide and
Valsartan in Impaired Glucose Tolerance Outcomes
Research (NAVIGATOR) trial diuretics and statins were
associated with increased risk of new onset diabetes,
whereas the effect beta-blockers was non-significant
in patients with impaired glucose tolerance and other
cardiovascular risk factors.”” Atorvastatin has been
associated with increased insulin resistance, HOMA-
IR index and HbA1c levels in both diabetic and non-
diabetic patients.®™" Similarly, HCTZ has been as-
sociated with negative effects on glycemic profile.®
Contrary to the first and second generation beta-
blockers, nebivolol has been associated with ben-
eficial effects on glucose metabolism in a number of
studies.'®™™ In a previous study nebivolol (5 mg/day)
lacked detrimental metabolic effect, while metoprolol
(100 mg/day) decreased insulin sensitivity in patients
with metabolic syndrome.'® In another study, nebivo-
lol (5 mg/day), in contrast to metoprolol (100 mg/day),
improved oxidative stress and insulin sensitivity in
hypertensive patients."® In hypertensive patients with
impaired glucose tolerance insulin sensitivity was
not modified by nebivolol (2.5-5 mg/day), while at-
enolol (50-100 mg/day) reduced insulin sensitivity.”
In another study, hypertensive patients first received
nebivolol and after 1 month, in those patients whose
BP was not normalized HCTZ was added.”® Nebivolol
(5 mg/day) reduced HOMA-IR index but the adjunct
of HCTZ (both at 12.5 and 25 mg/day) blunted this re-
duction.'

Nebivolol has been shown to increase the bioavail-
ability of endogenous nitric oxide (NO)."”” As NO im-
proves insulin sensitivity and muscle glucose uptake,
this may contribute to the favorable effect of nebivo-
lol on insulin sensitivity.2 Moreover, nebivolol has
been associated with increased adiponectin levels
in hypertensive patients.'® Of note, adiponectin has
been associated with novel insulin-sensitizing prop-
erties.’ The mechanism traditionally associated with
this increased risk of diuretic-associated diabetes
mellitus is a reduction in serum potassium. A meta-
analysis of 59 studies found a significant correlation
between the degree of diuretic-induced hypokalemia

© 2014 EJnvikn Eraipeio. AOnpooirlipwons
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and anincrease in plasma glucose.22 Moreover, there is
evidence that prevention of hypokalemia with potas-
sium supplementation or potassium-sparing agents
lessens the degree to which FPG is increased.? The
mechanisms by which statins may adversely affect
glucose homeostasis are not fully understood. Statins
by inhibiting mevalonate pathway block the synthe-
sis not only of cholesterol, but also of several meva-
lonate products known as isoprenoids.* Isoprenoids,
including farsenyl pyrophosphate, geranylgeranyl py-
rophosphate and ubiquinone, are known to enhance
glucose uptake by upregulating the membrane trans-
porter protein glucose transporter 4, which plays a
key role in glucose uptake by adipocytes.” Therefore,
statin-induced inhibition of isoprenoid synthesis may
increase insulin resistance in the adipose tissue and
induce hyperinsulinemia. Most potent statins in terms
of inhibiting mevalonate pathway, such as atorvas-
tatin, as well as higher doses of statin treatment may
exert a more profound impact on insulin resistance
compared with conventional statins at low dosage
regimens. Last, statins may exert a deleterious effect
on insulin secretion by pancreatic islets.*

As in treated hypertensive subjects, the occurrence
of new diabetes portends a risk for subsequent cardio-
vascular disease similar to that of previously known
diabetes, the raising critical question is whether our
study’s results translate into reduced new-onset dia-
betes and cardiovascular disease incidence.?® Insulin
resistance, HOMA-IR and FPG levels are independent
predictors of incident diabetes.?* Moreover, in both
non diabetic and diabetic subjects, HOMA-IR index
is an independent predictor of cardiovascular dis-
ease.”>?® Thus, insulin resistance might be regarded
as an accomplice in the pathogenesis of cardiovascu-
lar disease. Nevertheless, it is interesting to establish
whether HOMA-IR reduction decreases cardiovascular
disease risk. This information would be of great clini-
cal value, because it might strongly justify and en-
courage the use of drugs capable of improving insulin
sensitivity, such as nebivolol, with the aim of reducing
cardiovascular risk. In this context, it is important to
remember that physical activity, which improves in-
sulin sensitivity, was shown to prevent cardiovascular
disease in patients with type 2 diabetes.?’” Moreover,
administration of metformin, a drug that effectively
reduces HOMA-IR index, was the only therapeutic ap-
proach associated with reduced incidence of myocar-
dial infarction in the UK Prospective Diabetes Study.?®
Specifically designed studies should address the treat-
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ment-induced HOMA-IR index modulation in terms of
cardiovascular risk.

It has to be underlined that the BP lowering effects
of both add-on 12.5 and 25 mg of HCTZ were almost
identical, but only the higher dose adversely affected
glucose metabolism compared with nebivolol mono-
therapy. Thus, as it is stated in the recent guidelines,
the administration of 12.5 mg of HCTZ may be recom-
mended.®> What is more, contrary to previous studies,
the addition of HCTZ did not adversely affect lipid pro-
file, regardless of the dose.?

10. Study limitations and strengths

A major limitation of our study is the open-label de-
sign and the lack of monotherapy groups. However, it
was considered unethical to leave these high-risk pa-
tients without combined antihypertensive and hypo-
lipidemic treatment.

On the other hand, it was an adequately powered
randomized study with all laboratory determinations
being performed blindly to treatment allocation. Also,
study design is relevant to everyday clinical practice.

11. Conclusions

Administration of nebivolol may ameliorate the pos-
sible negative effects of atorvastatin with or without
HCTZ 12.5 mg but not that of atorvastatin plus dose of
HCTZ 25 mg on glucose metabolism.

References

—

.Stratton IM, Adler Al, Neil HA et al. Association of glycaemia
with macrovascular and microvascular complications of type 2
diabetes (UKPDS 35): prospective observational study. BMJ 2000,
321:405-412

2. Liberopoulos EN, Tsouli S, Mikhailidis DP et al. Preventing type 2
diabetes in high risk patients: an overview oflifestyle and pharma-
cological measures. Curr Drug Targets 2006, 7:211-228

.Mancia G, Fagard R, Narkiewicz K et al. 2013 ESH/ESC guide-
lines for the management of arterial hypertension: the Task Force

W

for the Management of Arterial Hypertension of the European
Society of Hypertension (ESH) and of the European Society of
Cardiology (ESC). Eur Heart ] 2013, 34:2159-2219

4. Kostapanos MS, Liamis GL, Milionis HJ et al. Do statins ben-
eficially or adversely affect glucose homeostasis? Curr Vasc
Pharmacol 2010, 8:612-631

.Ridker PM, Danielson E, Fonseca FA etal. Rosuvastatin to prevent

w

vascular events in men and women with elevated C-reactive pro-
tein. N Engl ] Med 2008, 359:2195-207

137

6. Rajpathak SN, Kumbhani DJ, Crandall ] et al. Statin therapy and
risk of developing type 2 diabetes: a meta-analysis. Diabet Care
2009, 32:1924-1929

7.Gress TW, Nieto FJ, Shahar E et al. Hypertension and antihy-
pertensive therapy as risk factors for type 2 diabetes mellitus.
Atherosclerosis Risk in Communities Study. N Engl ] Med 2000,
342:905-912

8.Price AL, Lingvay I, Szczepaniak EW et al. The metabolic cost
of lowering blood pressure with hydrochlorothiazide. Diabetol
Metab Syndr 2013, 5:35

9. Mason JM, Dickinson HO, Nicolson DJ et al. The diabetogenic
potential of thiazide-type diuretic and beta-blocker combinations
in patients with hypertension. ] Hypertens 2005, 23:1777-1781

10. Marazzi G, Volterrani M, Caminiti G et al. Effectiveness of nebivo-
lol and hydrochlorothiazide association on blood pressure, glu-
cose, and lipid metabolism in hypertensive patients. Adv Ther
2010, 27:655-664

11. Task Force for the management of dyslipidaemias of the European
Society of C, the European Atherosclerosis S, Catapano AL et al.
ESC/EAS Guidelines for the management of dyslipidaemias: the
Task Force for the management of dyslipidaemias of the European
Society of Cardiology (ESC) and the European Atherosclerosis
Society (EAS). Atherosclerosis 2011, 217(Suppl 1):1-44

12. Shen L, Shah BR, Reyes EM et al. Role of diuretics, beta block-
ers, and statins in increasing the risk of diabetes in patients
with impaired glucose tolerance: reanalysis of data from the
NAVIGATOR study. BMJ 2013, 347:6745

13. Anagnostis P, Selalmatzidou D, Polyzos SA et al. Comparative
effects of rosuvastatin and atorvastatin on glucose metabolism
and adipokine levels in non-diabetic patients with dyslipidaemia:
a prospective randomised open-label study. Int J Clin Pract 2011,
65:679-683

14. Her AY, Kim JY, Kang SM et al. Effects of atorvastatin 20 mg, rosu-
vastatin 10 mg, and atorvastatin/ezetimibe 5 mg/5 mg on lipo-
proteins and glucose metabolism. J Cardiovasc Pharmacol Ther
2010, 15:167-174

15. Zhou Y, Yuan Y, Cai RR et al. Statin therapy on glycaemic controlin
type 2 diabetes: a meta-analysis. Expert Opin Pharmacother2013,
14:1575-1584

16. Ayers K, Byrne LM, DeMatteo A etal. Differential effects of nebiv-
olol and metoprolol on insulin sensitivity and plasminogen acti-
vator inhibitor in the metabolic syndrome. Hypertension 2012,
59:893-898

17. Poirier L, Cleroux J, Nadeau A et al. Effects of nebivolol and ate-
nolol on insulin sensitivity and haemodynamics in hypertensive
patients. ] Hypertens 2001, 19:1429-1435

18. Celik T, Iyisoy A, Kursaklioglu H et al. Comparative effects of
nebivolol and metoprolol on oxidative stress, insulin resistance,
plasma adiponectin and soluble P-selectin levels in hypertensive
patients. ] Hypertens 2006, 24:591-596

19. Broeders MA, Doevendans PA, Bekkers BC et al. Nebivolol: a
third-generation beta-blocker that augments vascular nitric
oxide release: endothelial beta(2)-adrenergic receptor-mediated
nitric oxide production. Circulation 2000, 102:677-684

20.Kim JA, Montagnani M, Koh KK et al. Reciprocal relationships
between insulin resistance and endothelial dysfunction: mole-

© 2014 Eldnvikn Eraipeio. AOnpoorinpwons



138

cular and pathophysiological mechanisms. Circulation 2006,
113:1888-1904

21. Murakami H, Ura N, Furuhashi M et al. Role of adiponectin in
insulin-resistant hypertension and atherosclerosis. Hypertens Res
2003, 26:705-710

22. Zillich AJ, GargJ, Basu S et al. Thiazide diuretics, potassium, and
the development of diabetes: a quantitative review. Hypertension
2006, 48:219-224

23. Verdecchia P, Reboldi G, Angeli F et al. Adverse prognostic
significance of new diabetes in treated hypertensive subjects.
Hypertension 2004, 43:963-969

24.Bonora E, Kiechl S, Willeit J et al. Population-based incidence
rates and risk factors for type 2 diabetes in white individuals: the
Bruneck study. Diabetes 2004, 53:1782-1789

25. Bonora E, Kiechl S, Willeit J et al. Insulin resistance as estimated
by homeostasis model assessment predicts incident symptomatic
cardiovascular disease in caucasian subjects from the general
population: the Bruneck study. Diabet Care 2007, 30:318-324

© 2014 EJnvikn Eraipeio. AOnpooirlipwons

E. Moutzouri et al

26.Bonora E, Formentini G, Calcaterra F et al. HOMA-estimated

insulin resistance is an independent predictor of cardiovas-
cular disease in type 2 diabetic subjects: prospective data from
the Verona Diabetes Complications Study. Diabet Care 2002,
25:1135-1141

27.Hu FB, Manson JE, Stampfer MJ et al. Diet, lifestyle, and the risk

oftype 2 diabetes mellitus in women. N Engl ] Med 2001, 345:790-
797

28. UK Prospective Diabetes Study (UKPDS) Group. Effect of

intensive blood-glucose control with metformin on complica-
tions in overweight patients with type 2 diabetes (UKPDS 34).
UK Prospective Diabetes Study (UKPDS) Group. Lancet 1998,
352:854-865

Submited date 20/02/2014
Accepted date 28/02/2014



	Τόμος5 Τεύχος2
	EksAtherosclerosis_2ο_2014κοςΤέλλης
	Kolofonas_76κοςΤέλλης
	Periexomena-2ο-2014_77κοςΤέλλης
	Αθηροσκληρωση_2ο-2014κοςΤέλλης



<<
  /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
  /CreateJDFFile false
  /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 true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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



<<
  /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
  /CreateJDFFile false
  /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 true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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



<<
  /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
  /CreateJDFFile false
  /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 true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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



<<
  /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
  /CreateJDFFile false
  /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 true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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


