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[292] Moderate hypothermia
induces severe diastolic
changes in a porcine model

A. Espinoza’, V. Kerans', A. Opdahl’,
P.S. Halvorsen', H. Skulstad’, L. Hoff?,
J.F. Bugge', T. Edvardsen’. 'Rikshospi-
talet University Hospital, Oslo, Nor-
way; ?Vestfold University College,
Horten, Norway

Purpose: Hypothermia is used in patients after
cardiac arrest for neuroprotection. The associated
cardiac effects in diastole are not well described.
We have studied the effects of hypothermia on left
ventricular (LV) diastolic function in a porcine
model.

Methods: 6 anesthetized pigs were cooled from
38° to 33°C. Using micromanometer we measured
LV pressure and the time constant (tau) of LV iso-
volumic pressure decay. Systolic duration was cal-
culated from R on ECG to time of dP/dtmin (Tes).
Isovolumic relaxation (IVR) was calculated from
Tes to mitral valve opening (MVO), and filling
time from MVO to R on ECG. Duration of the re-
laxation was calculated from Tes as 3.5 times tau.
LV volume was measured by echocardiography.
Registrations (mean + SEM) were made during
atrial pacing at 100 beats/min.

Results: Systolic duration increased (P=0.01)
while stroke volume decreased from 48+1 to

4042 ml, P=0.01. This was accompanied by a
marked decrease in diastolic duration (285+30 to
185+6ms, P=0.01), also shown by M-mode (Fig-
ure). IVR increased (4143 to 91+£8 ms, P=0.02)
and filling time decreased from 226+9 to 87+9ms
(P=0.01). Tau increased from 30+2 to 54+3ms
(P=0.01). Relaxation time increased as frac-

tion of diastolic duration from 0.4+0.1 to 1.1£0.1
(P=0.01), indicating that relaxation was not com-
pleted before next systole. LV EDP was unchanged
while EDV decreased from 7243 to 63+2 ml,
P=0.04.

Conclusions: Moderate hypothermia induced a
significant decrease in diastolic filling time and
prolonged relaxation. The shift in end-diastolic
pressure-volume relation is consistent with a stiffer

myocardium due to incomplete relaxation. These
findings suggest that diastolic dysfunction may be
an important contributor to reduced stroke volume
during hypothermia.

[5224] Long term results
after intracoronary injection
of autologous mononuclear
bone marrow cells in acute
myocardial infarction. The
ASTAMI study

J.O. Beitnes', E. Hopp', K. Lunde’, S.
Solheim?, H. Arnesen?, K. Forfang',
J.E. Brinchmann', S. Aakhus', ASTAMI
study group. 'Rikshospitalet University
Hospital, Oslo, Norway; 2Ullevaal Uni-
versity Hospital, Oslo, Norway

Background: In randomized-controlled trials on
the effects of intracoronary infusion of autolo-
gous mononuclear bone marrow cells (mMBMCs)
in acute myocardial infarction (AMI), results on
change in LVEF after 4-6 months vary. Data on
long term safety and efficacy are scarce. We pres-
ent a 3 year follow-up of the ASTAMI study.

Methods: 100 patients with ST-elevation AMI
treated with primary PCI on LAD were random-
ized to either intracoronary injection of autologous
mBMCs (n=50) or control (n=50). 68 mill. (me-
dian) mBMCs were injected 4-8 days after the in-
farction. Results after 6 and 12 months have been
reported previously. We re-examined the patients
with MRI, echocardiography and exercise testing
3,2+0,2 (mean+SD) years after randomization.

Results: The rate of adverse events was low, with
no significant difference between groups. By MRI
and echocardiography, left ventricular volumes, in-
farct size and global systolic function were similar
between groups at baseline. No significant effects
of mBMC therapy were found. The mBMC treated
patients had significantly larger improvement in
exercise time than the control group, but change in
peak VO2 did not differ.

Values are mean + SD.  2-3 weeks after random-
ization. “Respiratory exchange ratio. *p-value for
difference between groups in change over time
(mixed model regression). *p<0.05 for intragroup
change from baseline.

Conclusion: Intracoronary mBMC therapy in

AMI appears to be safe. A modest beneficial ef-
fect on exercise capacity is indicated by the larger
increase in exercise time in the mBMC group, but
no significant effects were identified on predefined
endpoints during 3 years follow-up.
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[5053] Endurance training
improve cardiomyocyte
function, restore calcium
handling and reduce diastolic
calcium leak in cardiomyocytes
from mice with transgenic
overexpression of CaMKII

M. Hoydal', T. Stolen’, L. Maier?, G.L.
Smith3, U. Wisloff', Cardiac Exercise
Research Group, Trondheim Norway.
'Norwegian University of Science and
Technology, Trondheim, Norway; 2Uni-
versitaetsmedizin Goettingen, Gottin-
gen, Germany; 3University of Glasgow,
Glasgow, United Kingdom

Purpose: The cytosolic calcium/calmodulin-depen-
dent protein kinase 116 (CaMKIISC) phosphory-
lates several central proteins related to calcium
handling. Transgenic (TG) over-expression of
CaMKIISC causes depressed cardiac function,
altered calcium handling and increased diastolic
sarcoplamic reticulum (SR) calcium leak. The later
may be a central trigger for delayed after depolari-
sation and ventricular arrhythmias in heart failure.
Endurance training increases also the activity of
CaMKIISC in healthy mice, but in contrast to in-
dividuals with heart disease, this improves cardiac
performance.

We hypothesised that endurance training im-
proves calcium handling and reduces diastolic SR
calcium leak in TG mice with over-expression of
CaMKIISC and heart failure.

Methods: We compared TG mice exhibiting a
3-fold increase in CaMKIISC activity (n=8), with
wild type (WT) controls (n=8). Four CaMKIIsC
TG mice underwent high intensity endurance train-
ing 5 days per week over 12 weeks. Calcium han-
dling and diastolic SR calcium leak were measured
in Fura-2AM loaded cardiomyocytes.

Results: CaMKIISC TG mice had decreased
cardiomyocyte shortening (3.3+1.8% in TG vs.
6.2+1.2% in WT, P<0.01), which was restored

to levels of WT control by endurance training
(5.9+1.3% in TG trained). Twitch calcium tran-
sient amplitude was lower (Fura-2AM ratio in TG
was 0.09+0.03 vs. 0.18+0.02 in WT, P<0.01) and
time to 50% twitch calcium release was slower
(25+2ms in TG vs. 15+1ms in WT, P<0.05). Re-
duced calcium amplitude in sedentary TG mice
may partly be explained by a reduced SR calcium
content, demonstrated by reduced caffeine-induced
calcium transients. Endurance training increased
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twitch calcium-amplitude to levels of WT control
(Fura-2AM ratio 0.15+0.02 in TG trained), which
may be a result of an also restored SR calcium
content. SR calcium leak over the RyR was sig-
nificantly larger in TG mice (19+3% of total SR
calcium vs. 5+2% in WT, P<0.01). Endurance
training reduced diastolic SR calcium leak to lev-
els of WT control (4+2%, P<0.01). After inhibition
of CaMKIISC, by autocamtide-2-related inhibi-
tory peptide, the increased SR calcium leak in
sedentary TG was abolished, while trained TG and
WT control mice remained unaffected. The protein
kinase inhibitor A, H89, did not affect SR calcium
leak in any groups.

Conclusion: Endurance training improved cardio-
myocyte function and calcium handling in mice
with TG over-expression of CaMKIISC. Increased
diastolic SR calcium leak, that may trigger ventric-
ular arrhythmias, was completely abolished after
endurance training.

[128] Does telephone follow-
up after discharge for acute
myocardial infarction reduce
anxiety and depression? A
randomized controlled trial

T.A. Hanssen', J.E. Nordrehaug', G.E.
Eide', I. Bjelland', B. Rokne?. 'Hauke-
land University Hospital, Bergen, Nor-
way; 2University of Bergen, Bergen,
Norway

Background: Following discharge from hospital
for acute myocardial infarction patients many pa-
tients experience stress and have unmet informa-
tion needs. In a context where existing follow-up
services are poorly developed, we previously
demonstrated that a telephone follow-up interven-
tion after discharge from hospital, showed positive
effects after 6 months on the physical dimension
of health related quality of life (HRQOL). No long
term effects on physical or mental HRQOL were
found.

Purpose: To assess whether the telephone follow-
up intervention has short- and longterm effects
on symptoms of anxiety and depression using
the HADS scale 3, 6, 12 and 18 months after
discharge. Further to compare patients levels of
anxiety and depression to levels in the normal
population.

Method: Out of 413 screened patients with a diag-
nosis of acute myocardial infarction, 288 patients
consented to participate, and were randomized to
an intervention (n= 156) or a control group (n=
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132). The intervention group received week-

ly telephone follow-up by a nurse the first four
weeks after discharge, thereafter in week 6, 8, 12
and 24, in addition to the standard post discharge
follow-up of the control group. Endpoint data on
the HADS was collected through mailed question-
naires. Reference population data were obtained
from the Nord-Trendelag Health Study (HUNT)
1995-97.

Results: There were no baseline difference be-
tween the groups, or any effects of the intervention
on the HADS subscales at each of the different
measurement points 3, 6, 12 and 18 months after
discharge. Analysing both groups together, 20%
and 14% of AMI patients reported high levels of
anxiety and depressive symptoms at baseline, re-
spectively. Comparing to reference population at
baseline AMI patients were more anxious, but not
more depressed (p<0.001 and p=0.092), respec-
tively. After 3—18 months, AMI patients’ levels of
anxiety and depression were not higher than levels
in the reference population.

Conclusion: This study demonstrates that the tel-
ephone follow-up intervention had no effects on
symptoms of anxiety and depression. However, the
potential for improvement was less than antici-
pated, as patients after 3 months did not have more
symptoms of anxiety or depression than the refer-
ence population. The results indicate a reduced
psychological morbidity among acute myocardial
infarction patients compared to levels reported in
research a decade ago.

[5163] Discordant relationship
between lipid-lowering
changes and reduction of
ischemic cardiovascular events
(ICE) among patients with more
severe aortic stenosis (AS) in
the SEAS trial

I. Holme', A.B. Rossebo?, W. Malbecq?,
T.R. Pedersen’', SEAS Investigators. 'Ul-
leval University Hospital, Center of
Preventive Medicine, Oslo, Norway;
2Aker University Hospital, Oslo, Nor-
way; 3MSD Europe, Brussels, Belgium

Purpose: LDL-C lowering is associated with the
reduction of CHD risk and major cardiovascular
events. In the SEAS trial, treatment with 40mg
simvastatin (S) and 10mg ezetimibe (E) reduced
LDL-C by 50% and ICE risk by 22% compared
with placebo in the full cohort of patients with AS.
Based on other studies, a larger reduction of ICE
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risk might have been expected for the degree of
lipid-lowering achieved. In this post-hoc analy-
sis, relationships between reductions in ICE risk
and changes in lipoprotein components (LC) were
examined among tertiles of patients, sorted by the
degree of AS as assessed by jet velocity (JV) at
baseline.

Method: SEAS patients included in the analysis
(n=1570) were those who at year 1 had complete
data on JV, LDL-C, HDL-C and Apo B and had
not yet experienced an ICE. Relationships between
on-treatment measurements of LC at year 1 and
time to subsequent occurrence of ICE were as-
sessed in JV tertiles using a Cox model. Observed
and predicted ICE risk reductions were also com-
pared.

Results: Decreases in LC (LDL-C, non-HDL-C,
ApoB, TC/HDL-C) after 1 year of treatment with
E+S were significantly associated with lower ICE
risk in the two lower JV tertiles (p<0.05-<0.001).
ApoB and non-HDL-C were the best predictors
of ICE risk in the lower two tertiles. In contrast,
changes in LC were not associated with ICE risk
in patients with more severe AS in tertile 3. In JV
tertiles 1 and 2, ICE risk decreased by 47% and
36% respectively at year 1; these reductions were
reasonably well-predicted by all LC. LC were

not associated with ICE reduction in tertile 3.

The observed relationships with LDL-C and ICE
risk reduction in tertiles 1 and 2 were consistent
with data from the Cholesterol Treatment Trial-
ists’ (CTT) meta-analysis of statin trials. Based
on the 21% reduction in major vascular events
per mmol/l change in LDL-C reported in CTT, an
approximate 38% reduction in ICE risk would be
expected for the 2.05 mmol/l LDL-C decrease at 1
year with E+S compared to placebo in this analy-
sis of SEAS patients. This 38% estimate is highly
consistent with the observed ICE risk reductions in
tertiles 1 and 2, but discordant with that in the ter-
tile of patients with the most severe AS.

Conclusion: The observed reductions of ICE risk
among patients with less severe AS, as indicated
by the lower baseline JV (tertiles 1 and 2), were
consistent with the risk reduction that would be
expected based upon actual LC changes with E+S.
The lack of a significant relationship between
change in LC and ICE risk in tertile 3 may be due
to confounding of ICE by cardiovascular events
associated with severe AS.
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[3776] A sequence variant

in the ZFHX3 gene on
chromosome 16p22 associates
with atrial fibrillation and
ischemic stroke

H. Holm', D.O. Arnar?, D.F. Gudb-
jartsson’, S. Gretarsdottir', G. Thor-
geirsson?, J. Gulcher', M.L. Lochen?®,

D. Darbar?, U. Thorsteinsdottir', K.
Stefansson'. 'deCODE genetics, Rey-
kjavik, Iceland; *Landspitali University
Hospital, Reykjavik, Iceland; *Universi-
ty of Tromso, Tromso, Norway; *Van-
derbilt University, Nashville, United
States of America

Introduction: Atrial fibrillation (AF) is the most
common sustained cardiac arrhythmia in humans
and a cause of substantial morbidity and increased
mortality. We have previously, through a genome-
wide association study, reported on two sequence
variants on chromosome 4q25 that confer risk of
AF. The 4q25 locus has since been found to be sig-
nificantly associated with ischemic stroke, with the
strongest risk for cardioembolic stroke. In the at-
tempt to discover additional variants that associate
with AF, we have expanded our genome-wide as-
sociation scan by increasing samples with a broad
AF phenotype.

Methods: After quality filtering, 304,226 SNPs
were tested individually in a sample of 2,385
Icelandic patients with AF and/or atrial flutter
(AF1) and 33,752 Icelandic population controls,
genotyped with the [llumina HumanHap300 or
HumanHapCNV370 bead chips. Of the top ten
SNPs, seven represented the previously discovered
signal on chromosome 4q25. The remaining three
SNPs were genotyped in three replication sample
sets of European descent, from Iceland (989 cases
and 2,027 controls), Norway (725 cases and 725
controls) and the United States (735 cases and 729
controls).

Results: A sequence variant, 1s7193343-T in the
ZFHX3 gene on chromosome 16p22, showed ge-
nome-wide significant association with AF in the
combined Icelandic sample set and this associa-
tion was replicated nominally in the non-Icelandic
samples with constant direction of the effect. In
the combined analysis of all sample sets the odds
ratio (OR) for this variant was 1.21 (95% CI: 1.14-
1.29) with a corresponding P value of P=1.4x10"1°.
This variant does not associate with hypertension,
coronary artery disease, or obesity which are all
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known risk factors for AF. The population frequen-
cy of this sequence variant is 20% in the Icelan-
dic control set. Combined analyses of the datasets
also showed association between rs 7193343-T
and ischemic stroke (OR 1.11, 95% CI: 1.04-1.17,
P=0.00054).

Conclusions: A sequence variant in the ZFHX3
gene on chromosome 16p22 confers risk of both
common AF and ischemic stroke in populations

of European descent. This is the second reported
locus with a common sequence variant that asso-
ciates with AF and has been replicated in several
populations. These findings are further evidence of
an important genetic contribution to the pathogen-
esis of this complex arrhythmia.

[P4523] Ck-mb mass contrary
to the cardiac troponins

has long-term prognostic

value after routine coronary
angioplasty in low-risk patients
with stable angina

K. Vikenes', T. Melberg?, M. Farstad’,
J.E. Nordrehaug'. 'Haukeland Univer-
sity Hospital, Bergen, Norway; *Sta-
vanger University Hospital, Bergen,
Norway

Objectives: The long-term prognostic value (> 5
years) of elevated cardiac biomarkers after elec-
tive coronary angioplasty is yet not clear. Most
previous studies have included high risk, unstable
patients. The aim of this study was to determine
the prognostic value of CK-MB mass versus the
cardiac troponins after PCI in low-risk patients
with stable angina.

Methods: 208 consecutive patients undergoing
elective PCI were included in the final analysis.
Blood samples were drawn just before and 1-3
hours, 4-8 hours after the procedure and the next
morning. Patients with elevated baseline values
were excluded. Using a cut-off value of 3 times
the reference, patients with high and low values
(=controls) of CK-MB mass, cardiac troponin T
(TnT) and troponin I (Tnl) were compared. No
patient developed new Q-waves on ECG. The
median follow up time was 82 months (equalising
1500 -2000 patient years).

Results: None of the patients died during the pro-
cedure or within the first 30 days after angioplasty,
confirming a low risk cohort. All cause mortal-
ity, readmission for acute coronary syndromes and
target lesion revascularisation were more frequent
in patients with high CK-MB, 42.9% vs 22.2%,
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P=0.049. There was no significant difference in
event-free survival in patients with high and low
values of TnT (P=0.205) and Tnl (P=0.314).

Conclusions: CK-MB mass but not the cardiac
troponins (values >3 times the reference) is associ-
ated with reduced long-term event-free survival
after elective angiopolasty in low-risk patients
with stable angina.

[P4527] CK-MB mass but not
the cardiac troponins has long-
term prognostic value after
cardiac surgery in low-risk
patients with stable angina

K. Vikenes', K.S. Andersen’, T. Mel-
berg? M. Farstad', J.E. Nordrehaug'.
'Haukeland University Hospital, Ber-
gen, Norway; 2Stavanger University
Hospital, Bergen, Norway

Objectives: The long-term prognostic value (> 5
years) of elevated cardiac biomarkers after elective
cardiac surgery is not clear. Most previous studies
have included high risk, unstable patients. The aim
of this study was to determine the prognostic value
of the cardiac troponins vs CK-MB mass after
elective cardiac surgery in low-risk patients with
stable angina.

Methods: A total of 204 consecutive patients un-
dergoing cardiac surgery were included in the

final analysis. Blood samples were drawn just be-
fore and 1-3, and 4-8 h hours after the procedure,
thereafter every morning for 3 days. Patients with
elevated baseline values were excluded. Using a
cut-off value of 5 times the reference, patients with
high and low values (=controls) of CK-MB mass,
cardiac troponin T (TnT) and troponin I (Tnl) were
compared. None developed new Q-waves on ECG.
The median follow up time was 95 months (equal-

ables independently related to a reduced event-
free survival. There was no significant difference
event-free survival in patients with high and low
values of TnT (P=0.223) and Tnl (P=0.200).

Conclusions: CK-MB mass but not the cardiac tro-
ponins (values >5 times the reference) is associat-
ed with reduced long-term event-free survival after
elective cardiac surgery in low-risk patients with
stable angina.

[P1481] Calcium intake is
independently associated with
increased arterial stiffness:
results from a cross-sectional
follow-up study of two
rheumatoid arthritis cohorts

S. Provan', K. Angel?, A.G. Semb’, D.
Atar?, T.K. Kvien'. 'Diakonhjemmet
hospital, Oslo, Norway; ?Aker Univer-
sity Hospital, Oslo, Norway

Background: A recent placebo controlled rand-
omized trial found that intake of oral calcium in
healthy older women was associated with an in-
creased risk of cardiovascular events over a 5 -year
observation period. Furthermore, bone resorption
has been suggested to be an independent predictor
of arterial wall thickening in patients with RA.

Objective: To investigate the association between
bone loss, calcium intake and levels of the aug-
mentation index (Alx) and pulse wave velocity
(PWYV), two arterial stiffness measurements and
surrogate markers of cardiovascular disease.

Materials and Method: Arterial stiffness measure-
ments were performed on 144 patients with RA.

A study-nurse performed clinical examinations,
BMD measurements and asked the patient to fill
out a questionnaire. Linear regression models were
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ising 1500-2000 patient years).
Results: All cause mortality and
readmission for acute coronary
syndromes were more frequent
in the high CK-MB group
(30.6% vs 16.8%, P=0.025),

as were target vessel revas-
cularisation (18.6% vs 5.0%,
P=0.002). The corresponding P-
values in the CABG subgroup
were P=0.043 and P<0.001. In
a multivariate logistic regres-
sion analysis, high CK-MB
(P=0.014) and ejection fraction
(P=0.003) were the only vari-

constructed with AIx and PWV as the dependent

Table 1. Predictors of

arterial stiffness PWV m/s B (Cl) Alx B (Cl)

Dependent variable

Predicting variable Univariate Multivariate Univariate models Multivariate
models model model

HRT 0.16 (-0.39-0.70) 1.08 (-1.69-3.85)

Bisphoshonates 0.61(-0.16-1.39) 3.04 (-0.44-6.52)

D vitamins ever/never | 0.26 (-0.25-0.77) 3.30(0.76-5.85)*

Calcium ever/never 0.43 (-0.05-0.90) | 0.44 (-0.03-0.90) | 3.75(1.35-6.14)* | 3.75 (1.35-6.14)*

Total hip BMD -1.06 (-3.20-1.08) 5.97 (-18.254.31)
Lumbar BMD -052 (-2.34-1.31) -5.30 (-14.49-3.90)
Fractures 0.17 (-0.35:0.70) 0.55 (-2.08-3.17)
Male:

0-0.11 (-0.87-
Premenopausal: | %) ( 3.39 (0.317.09)
Post-menopausal: -0.28 (-0.87-0.32) 3.63 (0.06-7.19)

#<0.05.
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variables. The univariate models were adjusted for
age, sex, mean arterial pressure, heart- rate, body
mass index and use of anti-hypertensive drugs.
Predictors that were significant at the p<0.01 level
were entered into at multivariate model with pos-
sible confounders.

Results: Calcium supplementation was associated
with significantly higher levels of Alx (p=0.02)
and near-significant increased PWV (p=0.06) in
both univariate and multivariate models (Table).
Vitamin D and menopausal status were associated
with higher levels of Alx in the basic analysis, but
not in the multivariate model.

Conclusion: Calcium supplementation was associ-
ated with increased arterial stiffness in this cohort
of patients with RA. Residual confounding cannot
be ruled-out.

[P5362] Assessment of
myocardial function by
different ultrasound systems
and speckle tracking software.
Are conventional strain values
feasible?

A.J. Manovel Sanchez', B.C.F. Smith', T.
Coulter', D. Dawson’, P. Nihoyannop-
oulos'. 'Hammersmith Hospital, Lon-
don, United Kingdom

Purpose: Myocardial strain by two-dimension-

al speckle echocardiography (2DSE) is a new
quantitative technique for objective assessment
of myocardial function. Looking forward to the
future clinical application of 2DSE, it is impor-
tant to know whether vendor diversity of commer-
cially available speckle tracking software can be
used indifferently for myocardial strain analysis.
This study compares two different ultrasound sys-
tems using their manufacturers specific speckle
software for assessment of myocardial strain in a
healthy population.

Methods: 24 healthy subjects (age: 38+9, 60%
male) underwent two 2D echocardiograms within
the same day using different cardiac ultrasound
systems: Vivid 7 (GE Ultrasound, Horten Norway)
and Artida 4D (Toshiba Medical Systems). Stand-
ard apical views and short-axis planes of the left
ventricle (LV) were obtained in each subject with
a frame-rate range of 60+20frames/s. Global and
regional longitudinal, radial and circumferential
strain values were analysed using the respective
speckle tracking software: 2D-strain EchoPac PC
v.7.0.1.,GE Healthcare, Horten, Norway; and 2D
Wall Motion Tracking, Toshiba Medical Systems.
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Global strain values were estimated as the average
of regional LV strain values. Agreement between
the two systems was assessed by Bland and Alt-
man method.

Results: Mean LV ejection fraction was 58+7%.
Images were acquired using both systems under
similar heart rate (64+10vs.68+9, p=ns). Global
longitudinal, radial and circumferential strain was
-21.2142.3, 45.54£7.9 and -22.43+3.4 respectively
for Vivid and -21.342.5, 42.6+8.9 and -24.30+4.8
when using Toshiba. Limits of agreement between
both speckle tracking software were narrower for
global longitudinal strain (-2.73-3.19) than for
radial and circumferential strain (-1.94-8.06 and
-1.1-5.7 intervals respectively).

Conclusions: Two different available cardiac ul-
trasound systems, Vivid and Toshiba, appear to

be comparable when quantifying LV function by
speckle tracking. Of the parameters analysed, lon-
gitudinal myocardial strain is more robust than
radial or circumferential strain for quantitative as-
sessment of myocardial function when using either
speckle tracking software.

[P5707] Aerobic interval
training improves myocardial
function more than moderate
intensity training in essential
hypertension

H.E. Moelmen-Hansen', T. Stolen’, A.E.
Tjonna', I.L. Aamo#?, I.S. Ekeberg’,
G.A. Tyldum', U. Wisloeff', C.B. Ingul',
A. Stoylen'. 'Department of Circula-
tion and Medical Imaging, Norwegian
University of Science and Technology,
Trondheim, Norway; ?Department of
Clinical Service, St Olav University
Hospital, Trondheim, Norway

Background: Physical activity improves myocar-
dial function, as well as reduces blood pressure.
Aim: Compare the effect of different training
intensities on left ventricular (LV) systolic and
diastolic function, evaluated by 2D ultrasound, tis-
sue Doppler (TDI) and blood-pool indices.
Methods: 64 patients (mean age 52+7.9, 27
women) with essential hypertension grade I and
I1, without medication were included for exer-
cise training three times a week for 12 weeks.
The patients were randomized into three groups:
Aecrobic interval training (AIT) at 95% of peak
heart rate (HR), isocaloric moderate continuous
training (MIT) at 70% of peak HR and a control
group (CG) who received standard advice regard-
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Table1 [AIT MIT CTR Background: Physical exercise reduces
Before | After |~ | Before | After | 7~ | Before | Afier | T~ | blood pressure (BP) in patients with essen-
e value R value R e Y |tial hypertension. The aim of this study was

% 550 645 (<0071 1595 610 (025 590 (560 o5 |t compare the effect of different training

COlimin |453 |55 | <001 |445 |502 009 [530 |490 |01 |intensities onblood pressure in essential

SVml 720 |800 |002 |685 |71.0 |048 |755 |720 |029 |hypertension.

Soms |729 854 | <001 828 |877 [004 [792 |863 053 |Methods: The study included 89 patients

E' cm/s 8.06 9.26 |<0.01 |8.93 8.62 | 042 | 870 8.27 0.24 (mean age 52:|:7 8 years 40 Women)

IVRTms |965 [81.0 {0.02 |[91.0 |89.0 [0.59 |[102.0 [97.0 |0.12 . . ) ’

R o & o 18 173 Tood 12 - 035 with essential hypertension grade I and 11

BPmmHg | 15 | 141 [<001 151 | 147 [005 [15¢ |15 [0s6 | Without medication for exercise training

P values are for within-group changes.

ing physical activity without training supervision.
Baseline and final measurements were ejection
fraction (EF), stroke volume (SV), cardiac output
(CO), mitral annulus systolic (S’) and diastolic
(E’) tissue velocities and flow velocities in LVOT
(S) and mitral early (E) and Late (A) flow veloc-
ity, with isovolumic relaxation time (IVRT) and E
wave deceleration time Dec-T.

Results: Results are given in table 1, as on-treat-
ment results, i.e. corrected for drop out and drop
in. There were no changes in S, E, A, E/A or Dec
T. There was a small decrease in E/E’, from 9.4 to
8.3 (p<0.01), but as this was within normal range,
and solely due to increased E’, it is doubtful that it
reflects reduction in filling pressure.

Conclusion: Exercise is an effective treatment to
improve cardiac function in a hypertensive popula-
tion. Training intensity matters, as aerobic interval

three times a week for 12 weeks. The pa-
tients were randomized into three groups:
Acrobic interval training (AIT) at 95% of peak
heart rate (HR), isocaloric moderate continuous
training (MIT) at 70% of peak HR and a control
group (CG) who received standard advice regard-
ing physical activity without training supervi-
sion. Baseline and final measurements included

24 hour ambulatory BP, maximal oxygen uptake
(VO2max), endothelial function measured as flow
mediated dilatation of the brachial artery, echocar-
diography for cardiac output (CO) and peripheral
resistance (R) measurements and cholesterol (Hdl).
Results: Results are given in table 1, as on-treat-
ment results, i.e. corrected for drop out and drop
in. AIT was superior to MIT in all measurements.
However, both training modalities significantly
reduced BP, increased VO2 max and increased Hdl
cholesterol.

training was more efficient Table 1 AIT MIT cG
to improve both systolic and Before | After | P-value |Before | After |P-value | Before | After | P-value
diastolic function as well as re- (n=31) | (n=27) (n=28) | (n=24) (n=30) | (n=30)
ducing blood pressure. SysBp(mmHg) |154 [141 |<0001 |151 |147 |0.048 |154 155 |066
[P3802] Aerobic DiaBp(mmHg) |94 |87 |<0001 |92 |88 002 |92 |92 |0®@
. | . o HR, mean 73 |69 0001 |72 |72 |0o1 |74 |75 |04l
interval training VO, (mlkgimin) |365 |417 | <0001 |340 |358 |00038 |345 |36.0 |0.058
decreases blood CO (l/min) 453 [515 |0028 |445 |502 |0085 |530 |490 |0.11
R 262 |212 |0002 |265 |231 |0.058 |226 |234 |055

pressure more than S ———

. . 141|148 |0036 |149 [152 |0044 160 |158 |048
moderate intensity | (mmoil)

e ° o Endothelial func-

training In patients | (% diatation) | ©12 | 1007|0002 |654 705 1069|829 897 |039

with essential
hypertension

H.E. Moelmen-Hansen', H.E. Moelmen-
Hansen', T. Stolen’, A.E. Tjonna’, I.L.
Aamot?, ILE. Schjerve!, G.A. Tyldum’,
U. Wisloeff', C.B. Ingul', A. Stoylen'.
'Department of Circulation and Medi-
cal Imaging, Norwegian University of
Science and Technology, Trondheim,
Norway; 2Department of Clinical Serv-
ice, St Olav University Hospital, Trond-
heim, Norway

P values are for within-group changes.

Conclusion: Exercise is effective in reducing blood
pressure in a hypertensive population. Training
intensity matters, as aerobic interval training was
more efficient in reducing blood pressure, mean
heart rate and the peripheral resistance, as well as
reducing several cardiovascular risk factors among
patients with essential hypertension. These find-
ings may have important clinical implications
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[P4864] ADMA levels as
measure of endothelial
dysfunction are increased in
elderly patients with atrial
fibrillation

I. Seljeflot’, S. Ulimoen?, S. Enger?, V.
Bratseth', H. Arnesen’, A. Tveit?. 'Dept.
of Cardiology, Oslo University Hospi-
tal, Ulleval, Oslo, Norway; 2Depart-
ment of Internal medicine, Asker and
Baerum Hospital, Sandvika, Norway

The prevalence of atrial fibrillation (AF) is in-
creasing. Several independent risk factors for AF
have been identified, however, the importance of
endothelial dysfunction is still not clarified.

The aim of the present study was to evaluate

the levels of L-arginine, the substrate for nitric
oxide (NO) and the asymmetric dimethylarginine
(ADMA), an endogenous inhibitor of NO-syn-
thase, as related to the presence (or absence) of AF.

Material and methods: This is a case control study
consisting of 75-year old subjects with permanent
AF (n=62) and control subjects in sinus rhythm
(n=124), matched for gender. Clinical data were
obtained and fasting blood samples were collect-
ed at study entrance. EDTA-plasma was used for
L-arginine and ADMA analyses, performed by an
HPLC-method. Statistics: Group differences were
compared by t-test and Chi-square was used for
trend analysis through quartiles. Multiple regres-
sion models were performed for estimation of in-
dependency.

Results: Means (SD) are given. Levels of ADMA
were elevated in AF vs controls (0.69 (0.13) vs
0.62 (0.12) umol/L, p<0.001) and the L-arginine/
ADMA ratios were lower (114 (23) vs 124 (27),
p=0.015), still significant after adjustment for rel-
evant covariates (creatinine, hypertension, body
mass index, diabetes, ischemic heart disease, LDL-
cholesterol) (p=0.007 and p=0.037, respectively).
When dividing the ADMA levels into quartiles
there was a significant trend for having AF with
increasing levels of ADMA (p=0.001) with a clear
cut-off at the 25th percentile (<0.54umol/L), giv-
ing an OR for having AF of 7.16 (95% CI 2.43-
21.09) (p<0.001) with higher levels. A similar
inverse trend was seen for the L-arginine/ ADMA
ratio.

Conclusion: Elevated levels of ADMA are signifi-
cantly predicting the presence of atrial fibrillation
in the elderly, elucidating the importance of en-
dothelial dysfunction in such patients.

[P3391] Depressed contractile
function, SERCA-activity and
reduced T-tubule density in
myocytes isolated from the
free left ventricular wall from
patients with post-infarction
heart failure

M. Hoydal', I. Kirkeby-Garstad', A.
Karevold', R. Haaverstad', A. Wahba’,
O.J. Kemi?, @. Ellingsen’, G.L. Smith?,
U. Wisloff', Cardiac Exercise Research
Group, Trondheim Norway. 'Norwe-
gian University of Science and Technol-
ogy, Trondheim, Norway; 2University
of Glasgow, Glasgow, United Kingdom

Purpose: Most cellular and molecular data for
depressed cardiac function in man comes from
well-established animal models and biopsies from
transplant hearts (end-stage heart failure). These
studies suggest impaired SERCA-2 activity and
reduced T-tubule density as central mechanisms
behind a failing heart. The aim of the present study
was to determine SERCA-function in tissue sam-
ples, and contractile function, calcium handling
and T-tubule density in cardiomyocytes isolated
from free left ventricular wall in patients with- and
without post-infarction heart failure (post-MI HF-
patients) undergoing coronary artery bypass graft
(CABG).

Methods: 10 (63+6 years) patients without myo-
cardial infarction and an EF>50 and 10 (69+5
years) post-MI HF-patients with EF<30 (NYHA
2-4) scheduled for CAGB were included. Small
muscle biopsies were taken during the surgery.
One small sample was processed for measure-
ments of SERCA-activity whereas one was used
for enzymatic cell isolation and one saved for mo-
lecular analysis. Tissue and cardiomyocytes were
studied using fluorescence and confocal imaging.

Results: Cardiomyocyte shortening was similar
between groups at 0.5Hz (i.e. 30 beats/min), but
in contrast to cardiomyocytes from heart with nor-
mal EF, we found a negative shortening-frequency
relation in cardiomyocytes from failing hearts. At
2 Hz stimulation, cardiomyocyte shortening was
clearly depressed (p<0.001) in post-MI HF. Di-
astolic calcium was increased (p<0.01), calcium
amplitude ~45% lower, and time to peak con-
traction and time to relaxation were slower at all
stimulation frequencies (p<0.01) in cardiomyo-
cytes from post-MI HF-patients. Synchrony of
calcium release is closely linked to the density and
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organization of T-tubules in the cardiomyocyte.
We found that the T-tubule density was reduced
by ~35% in myocytes from post-MI HF patients,
which may contribute to the slower time to calci-
um release and lower amplitude. The rate of calci-
um removal via SERCA was 35% slower in tissue
from post-MI HF-patients (p<0.01), which may
explain the prolonged time to calcium removal and
time to relenghtening in cardiomyocytes from fail-
ing hearts.

Conclusion: This study demonstrate that pa-
tients selected for CAGB with post-MI HF have
impaired cardiomyocyte function and depressed
calcium handling. Reduced T-tubule density con-
tributes to reduced calcium release and hence
reduced cardiomyocyte shortening. Impaired
SERCA function influence upon calcium removal
and thereby relaxation during diastole. The find-
ings substantiate that impaired SERCA-2 function
and reduced T-tubule density is central mecha-
nisms behind heart failure.

[P5366] High risk patients
for cardiac arrhythmia after
myocardial infarction can be
identified by left ventricular
global strain

K.H. Haugaa', M.K. Smedsrud’, E.
Kongsgaard', O.A. Smiseth’, J.P.
Amlie', T. Edvardsen’. 'Rikshospitalet
University Hospital and University of
Oslo, Oslo, Norway

Purpose: Left ventricular ejection fraction (EF) is
currently used as the primary parameter to select
patients for ICD therapy after myocardial infarc-
tion (MI). Myocardial strain by echocardiography
can accurately quantify regional myocardial func-
tion. We aimed to investigate if myocardial strain
is a better marker of susceptibility for ventricular
arrhythmias than EF in patients after myocardial
infarction.

Methods: We included 65 patients with an ICD
according to secondary prevention criteria post
MI. After 3.843.5 years follow up, 30 had no and
35 patients had one or more recorded arrhyth-
mias requiring appropriate ICD therapy. Strain
measurements were assessed by speckle track-
ing echocardiography. The average value of peak
systolic strain in a 16 LV segments model was as-
sessed as global LV strain.

Results: EF did not discriminate ICD patients
with arrhythmias from those without (39+10% vs.
40+11%, P=0.81). Left ventricular end diasto-
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lic (LVEDV) and end systolic volumes (LVESV)
were not significantly different between ar-
rhythmic and non-arrhythmic patients (LVEDV
173+63ml vs. 159+54ml, P=0.34 and LVESV
107+49ml vs. 98+45ml, P=0.41). Global LV strain
was lower in the arrhythmic patients compared to
the non-arrhythmic (-10.5+4.4% vs. 13.3+4.0%,
P=0.01). Figure demonstrates reduced global strain
in an ICD patient with recorded arrhythmias (right
panel) compared to an ICD patient without record-
ed arrhythmias.

ICD patient without arrhythmias ICD patient with arrhythmias

Global straim™ Global strain
Tirne (m)

Conclusion: Global LV strain by echocardiography
was superior compared to EF in identifying further
arrhythmias in post MI patients.

[P2945] Aerobic interval
training versus strength
training as a treatment for the
metabolic syndrome

D. Stensvold', E.A. Skaug', U. Wis-
loeff', S.A. Sloerdahl'. 'Norwegian
University of Science and Technology,
Trondheim, Norway

Background: Physical inactivity and overweight

is strongly associated with an increased risk for
developing metabolic syndrome. The syndrome

is characterized by a cluster of risk factors for
cardiovascular disease and mortality such as in-
creased blood pressure, impaired glycemic control,
excess of abdominal fat and dyslipidemia. Regular
physical activity and increased fitness can improve
several metabolic factors and reduce the risk of de-
veloping cardiovascular diseases, however the op-
timal training regime to treat metabolic syndrome
and its associated cardiovascular abnormalities
remain undefined.

Methods: Forty subjects were randomized and
stratified by gender and age to either aerobic in-
terval training (AIT, n=11), strength training (ST,
n=10), combination of aerobic interval training
and strength training (COM, n=9), or a control
group (n=10). Training was performed 3 times per
week for 12 weeks, and risk factors comprising
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the metabolic syndrome were measured before and
after the intervention in all four groups.

Results: AIT significantly increase VO2peak
(from 146.2+34.2 to 156.5£36.9 ml/lbm-075/
min') whereas ST, COM and the control group
increased maximal strength (45%, 46% and 12%,
respectively). AIT significantly reduced triglycer-
ide levels (from 2.27+0.97 to 1.8340.76 mmol/l)
systolic blood pressure (from 140+£14.6 134.2+12
mmHG) and diastolic blood pressure (from 89+8.1
to 8545.5 mmHG). Only ST reduced waist circum-
ference significantly (from 111.5£10.8 to 110+11
cm). Endothelial function measured as flow medi-
ated dilution (FMD) was significantly improved in
all three training groups (24%, 26% and 36% for
AIT, ST and COM group, respectively). There was
no change in weight, fasting plasma glucose, high
density lipo-protein or insulin C-peptid in either
group.

Conclusion: Although all three training regimes
improved abnormalities associated with the meta-
bolic syndrome, AIT for 12 weeks was superior to
both strength training and a combination of inter-
val and strength training for improving risk factors
defining metabolic syndrome. Three out of the six
risk factors identifying the metabolic syndrome
were significantly improved after 12 weeks of
aerobic interval training.

[P482] Head to head
comparison of the
reproducibility of different
measures of systolic left
ventricular function

A. Thorstensen’, H. Dalen’, B.H.
Amundsen’, A. Stoylen'. 'The Norwe-
gian University of Science and Tech-
nology Department of Circulation and
Medical Imaging, Trondheim, Norway

Objectives: 1) To compare the interobserver repro-
ducibility of new and traditional measures of the
left ventricular (LV) global and regional systolic
function. 2) To compare interobserver reproduc-
ibility of the same measures in separate recordings
(interobserver) vs. repeated analyses of single da-
tasets (intra- and interanalyzer).

Methods: Two experienced sonographers separate-
ly performed a complete echo/Doppler study on
ten healthy subjects. All recordings were analyzed
and reanalyzed by both sonographers (20 record-
ings and 50 analyzes). The following variables
were measured: Ejection fraction (EF) by biplane
Simpson, left ventricular outflow tract peak veloc-

ity (LVOT peak), global and segmental LV end
systolic strain (Ses) and peak strain rate (SRs) by
2D speckle tracking, systolic annulus velocity by
pulsed wave tissue Doppler (S’) and systolic M-
mode annulus excursion (MAE).

Results: Mean, coefficient of repeatability (COR)
and mean error (absolute difference divided by the
mean) are shown in table 1. Interobserver mean
error was significantly lower for MAE (p=0.018).
Mean error of segmental Ses and SRs was sig-
nificantly higher than all the global measures
(p<0.001 for all). The overall interanalyzer and
intraanalyzer mean error based on single datasets
was 23% (p=0.002) and 37% (p<0.001) lower than
the mean error calculated by separate recordings
and analyzes done by a different sonographer.
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Mean COR Mean Mean Mean
Table 1 inter- inter- error error error
Method inter- inter- intra-

observer | observer
observer | analyzer | analyzer

LVOT peak 1.0mis | +02mis | 9,8% 2,9% 3.2%

Global S -0,21 £0,02 57% 6,3% 3.4%

Global SR |-1,14s' | £021s]94%  |45% |50%
5 otems [V es%  [33% | 2.1%
cm/s
MAE 169mm |+16mm|36% | 28% | 2.9%

EF 0,59 10,07 5,6% 6,0% 4,9%

Segmental S__ | -0,21 0,07 142% [ 123% | 11,0%

Segmental SR_| -1,12s-'" | #0,51s-' | 17,4% 11,9% |8,6%

Conclusion: 1) MAE showed better interobserver
reproducibility than other traditional and newer
measures of LV systolic function. 2) Repeated
analyses of the same recordings underestimates the
true -clinically relevant- interobserver variability
by approximately 30% for most measures of LV
function.

[P2245] The role of
conventional risk factors in
explaining residual risk in
statin-treated post myocardial
infarction patients. Results from
the IDEAL study

A.G. Olsson’, C. Lindahl?, R. Fayyad®,
I. Holme*, IDEAL Investigators and
Steering Committee. 'University Hos-
pital, Linképing, Linképing, Sweden;
2Pfizer Sweden, Sollentuna, Sweden;
3Pfizer Inc, New York, United States of
America; “Ullevaal University Hospital,
Oslo, Norway

Background: We have previously described signif-
icant relations between Apolipoprotein B (apoB),
apoB/apoAl ratio and non-HDL-cholesterol and
cardiovascular events (CVE) in statin-treated pa-
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tients reaching the goals of 2.0 and 2.5 mmol/L in
the IDEAL study.

Methods: Patients were allocated to either 20 to 40
mg of simvastatin (n=4449) or atorvastatin 80 mg
(n=4439) daily for 5 years. The study had an open-
label randomized design (PROBE) and had no
run-in phase. In this post-hoc subanalysis, for sub-
jects who reached the LDL-C goals of 2.5 mmol/L
or 2.0 mmol/L at 3 and 6 months, risk factors for
CVE were investigated by Cox regression analy-
sis including sex, age, systolic blood pressure,
coronary heart failure at baseline, hypertension,
diabetes, smoking, and prior statin use, and each
of mean apoB, mean apoB/apoAl and mean non-
HDL at months 3 and 6. In addition, net reclassi-
fication analysis (NRI) was performed by logistic
regression with cross-classification of CVE risk
into 4 groups based on a model including apoB/
apoA-1 and excluding it over and above the ad-
justment factors defined above. A similar analysis
was performed by comparing the model with and
without smoking.

Results: For subjects who reached LDL goals of
<2.5 mmol/L, apoB, apoB/ApoA1 and non-HDL-
C significantly predicted CVE risk. The hazard
ratios (HR) and 95% confidence intervals of 1
standard deviation increase in apoB, apoB/apoAl
and non-HDL were: 1.13 (1.06-1.21), 1.16 (1.09-
1.23), and 1.11 (1.04-1.19), respectively. Neither
inclusion of the apoB/apoAl ratio or inclusion

of smoking over and above the standard factors
had much influence on the NRI for CVE. For
apoB/apoA-1, the index was 2.6% for goal <2.5
mmol/L, and 2.0% for goal <2.0 mmol/L. Similar
numbers for smoking were 2.3% and 1.9%.

Conclusion: For subjects who reached LDL goal,
even though there are are still significant relations
between conventional risk factors and outcome

in post myocardial infarction patients, on-study
apoB/apoAl did not provide further prediction of
CVEmeasured by NRI. This does not diminish the
need of paying attention to these factors in long
term cardiovascular prevention. The causes of the
residual risk in statin treated patients in a 5-year
perspective may be related to more short-term fac-
tors such as thrombogenic and inflammatory fac-
tors or to other lipoproteins e.g. HDL.
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[P1414] Overexpression
of myocardial CCN2/CTGF
prevents heart failure and
improves survival after
myocardial infartion

J. Gravning', H. Atiramadal’, V.N.
Martinov', M.S. Ahmed'. 'Rikshospi-
talet University Hospital, Oslo, Nor-
way

Background: Myocardial CCN2/CTGF - connec-
tive tissue growth factor is robustly induced in
experimental and human heart failure (HF). Yet,
its role in the pathophysiologic mechanisms of HF
remains unresolved.

Methods and Results: To elucidate the role of
myocardial CTGF in HF, transgenic mice with
cardiac-restricted overexpression of CTGF (Tg-
CTGF) were employed and compared with non-
transgenic controls (NLC). Myocardial infarction
was induced by ligation of the left coronary artery
in Tg-CTGF (n=22) and NLC mice (n=21). Sham-
operated animals underwent the same procedure
without ligation of the artery. All mice were fol-
lowed for 4 weeks in order to investigate the de-
velopment of HF. Area at risk was estimated in a
separate group of animals, harvested immediately
after ligation and perfused with Evans blue dye.
Area at risk was similar among Tg-CTGF and
NLC mice (42.7+1.6%, n=8 vs 40.4+2.1%, n=8,
p=0.39). During follow-up, significant improve-
ment of survival was found in Tg-CTGF mice
(63.6% vs. 38.1%, p<0.05). In vivo pressure-vol-
ume analysis performed after 4 weeks displayed
preserved cardiac performance in Tg-CTGF mice,
as measured by dp/dt, end-diastolic pressure and
cardiac output. End-point analysis revealed at-
tenuation of cardiac hypertrophy in Tg-CTGF
mice vs NLC mice (Heart weight/body weight
ratio; 5.3+0.2mg/g, n=14 vs 8.0+0.9mg/g, n=9,
p<0.05). Consistently, markers of myocardial re-
modelling, i.e. BNP and B-myosin heavy chain,
measured by real-time qPCR, were significantly
less up-regulated in Tg-CTGF than NLC hearts.
Concentration-effect curves of isoproterenol-stim-
ulated contractility in myocardial strips uncovered
marked attenuation of inotropic responses in Tg-
CTGEF hearts (increase of maximal contractility;
123+14% vs. 427+£27%, p<0.01). Selective upreg-
ulation of G-protein receptor kinase 5 (GRKS) in
cardiac myocytes of Tg-CTGF hearts were found
and confirmed as the mediator of this functional
desensitization. Western blot analysis also revealed
activation of salvage kinase pathways in Tg-CTGF
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hearts, evident as increased phosphorylation of
AKT (Ser 473) and GSK-3p (Ser 9). Interestingly,
induction of myocardial collagen contents four
weeks after myocardial infarction, determined by
quantitative HPLC of hydroxyproline, was lower
in Tg-CTGF mice than in NLC mice.

Conclusion: This study uncovers novel, unex-
pected properties of CTGF as cardioprotective
factor in ischemic HF. Myocardial CTGF prevents
development of HF and improves survival after
myocardial infarction, possibly due to activation
of salvage kinase pathways and inhibited neurohu-
moral stimulation of the heart.

[P2965] Cardiac troponin | at
24 or 48 Hours predicts infarct
size in patients with STEMI

as determined by cardiac
magnetic resonance imaging. A
FIRE-substudy

J. Hallen', J. Schwitter?, P. Buser®, P.
Petzelbauver®, B. Geudelin®, D. Atar’.
10slo University Hospital, Aker, Divi-
sion of Cardiology, Oslo, Norway;
2University Hospital Zurich, Zurich,
Switzerland; *University Hospital
Basel, Basel, Switzerland; *“Medical
University of Vienna, Vienna, Austria;
5Fibrex Medical Research and Develop-
ment GmbH, Vienna, Austria

Purpose: 1) To determine the correlation of single-
point cardiac troponin I (cTnl) and infarct size as
measured by cardiac magnetic resonance (CMR)
imaging at 5 days and 4 months; ii) To define pre-
dictors of infarct size above or below median at 4
months in a binary logistic regression analysis in-
cluding early CMR estimated infarct size.

Methods: A post-hoc analysis of the F.I.R.E.
(FX06 in Ischemia-REperfusion injury) trial. 234
patients were randomised presenting with acute
ST elevation myocardial infarction (STEMI) and
receiving primary percutaneous coronary interven-
tion within 6 hours from onset of symptoms. cTnl
sampling at 24 (cTnI24) and 48 (cTnl48) hours.
Infarct size was measured by contrast enhanced
CMR examination at 5-7 days and 4 months. As-
sociation between two variables was calculated by
Spearman rank correlation. Binary logistic regres-
sion analysis for determining independent predic-
tors (adjusting for BMI, age, and gender).

Results: Median infarct size as % of left ven-
tricle (IQR): 5 days: 17.2% (8.4;28.2); 4 months:

13.4%(6;24). Median cTnl (IQR): 24 hours: 45.7
ng/ml (15.9;77.4); 48 hours: 17.7 ng/ml (9.2;35.5).
Spearman’s rho for infarct size at 5 days: 0.605
(cTnl24) and 0.665 (cTnl48). Spearman’s rho for
infarct size at 4 months: 0.687 (cTnl24) and 0.711
(cTnlI48). Results of binary regression analysis
presented in table.
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Table 1. Binary logistic

regression analysis of 8-coeffi-

independent predictors of | " OR (95% CI) P-value
. ) cient

infarct size above or below

median at 4 months

Non-anterior location -0.946 |0.388(0.136 - 1.106) | 0.249
cTnl,, 0.029 | 1.030(1.013 - 1.047) | <0.001
Early infarct size 0.136 | 1.146 (1.082 - 1.214) | < 0.001

Conclusion: We here report a strong correlation
between early, single-point cTnl measurements
and infarct size as determined by state-of-the art
CMR imaging. There was considerable shrinkage
of IS during the follow-up period, which could
explain why correlations with ¢Tnl were gener-
ally better at 4 months than at 5 days. Moreover,
our results suggest that single-point cTnl is an in-
dependent predictor of infarct size above or below
median at 4 months in a model including early
CMR estimated infarct size.

[P3803] Aerobic fitness relates
to blood pressure in a healthy
adult population

S. Aspenes’, B.M. Nes', T.I. Lund
Nilsen', E.A. Skaug', G.F. Bertheus-
sen’, U. Wisloff', Exercise in Medicine.
'Norwegian University of Science and
Technology, Trondheim, Norway

Purpose: Aerobic fitness is suggested to be a
continuum from health to disease, with impor-
tant influence on a variety of known risk factors.
Direct objective measurement of aerobic fitness
(VO2max) was included in the third wave of the
Health Study in Nord-Trendelag. It is not estab-
lished whether there is a close relationship be-
tween aerobic fitness and blood pressure. Hence,
the aim of the present study was to examine how
aerobic fitness related to blood pressure in a
healthy adult population.

Methods: Between June and December 2007 2355
participants >20 years of age completed a maximal
treadmill test finding VO2max (alternatively, VO-
2peak). In addition, height, weight and blood pres-
sure was measured. We calculated adjusted mean
blood pressures and odds ratios (OR) for having
high blood pressure across gender-specific tertiles
of aerobic fitness.
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Results: After adjustment for age and

body mass index (BMI), men and women
in the low fitness group had significantly

higher blood pressures than those with

high fitness. A significant inverse gradi-

ent across fitness groups was observed

for systolic blood pressure (SBP, p-trend

<0.05), diastolic blood pressure (DBP,

p-trend <0.05) and mean arterial pressure

(MAP, p-trend <0.01) in men, and for

SBP (p-trend <0.01) and MAP (p-trend

Table 1. Parameters Group 1 Group 2 Group 3 Group 4
none LVH + none LVH + | (LVH +
E]ormal LVEDP) (Lk/VEHD;)"("nTg) (LVEDP>15) I(.VEDP>15)
(n=20) (n=20) (n=24)
Radial_S_value_(%) 2715 21412* 21413* 22+13*
Radial_SRs_value_(1/s) | 2.30+0.86 2.04+0.83* | 2.41+0.78 |2.07+0.90*
Radial_SRe_value_(1/s) | -2.21+1.04 -1.83+0.76* | -2.45£0.97 | -1.89+1.00*
Circ_S _value_(%) -22+9 -23+10 -22+10 -23+9
Circ_SRs_value_(1/s) | -2.15+0.76 -2.06+0.70 -2.07+0.7 | -1.97+0.71°
Circ_SRe_value_(1/s) | 2.214£1.07 2.44+1.08 2.33+1.06 | 2.06+0.83°
Long_S _value_(%) -205 -19+5 -19+6 -206
Long_SRs_value_(1/s) | -1.36+0.44 -1.25£0.46* | -1.31£045 | -1.21+£0.45*
Long_SRe_value_(1/s) | 1.59+0.75 1.35+0.68* 1.59+0.77 | 1.38+0.74*

<0.05) in women. Compared to high aero- %,<0.05 vs. group 1, °p < 0.05 vs. group 2, ' p < 0.05 vs. group 3.

bic fitness, low fitness was associated

with increased odds of having high blood pressure,
independent of age and BMI (OR, 2.3; 95% CI,
1.4-3.9 in men, and OR, 2.5; 95% CI, 1.1-5.7 in
women).

Conclusions: Blood pressure was inversely related
to aerobic fitness in these data. The adverse ef-
fects of aging and high BMI on blood pressure
were attenuated in those with high aerobic fitness.
Hence, people with a moderate to high aerobic
fitness level may be protected against high blood
pressure, thus having reduced risk of cardiovascu-
lar disease, the latter being especially important in
elderly or overweight/obese.

[P4923] Patterns of regional
myocardial dysfunction in
patients with hypertensive
heart disease: an ultrasound
speckle tracking study

B. Goebel', O. Gjesdal?, D. Kottke',

C. Schmidt-Winter', S. Otto', T. Ed-
vardsen?, H.R. Figulla’, T.C. Poerner!.
"Universitaetsklinikum Jena, Jena,
Germany; 2University of Oslo and Rik-
shospitalet-Radiumhospitalet Medical
Center, Oslo, Norway

Aim of the study was asses the effect of left ven-
tricular hypertrophy (LVH) on regional myocardial
function.

Methods: Eighty-seven patients with normal coro-
nary angiograms and ejection fraction >55% un-
derwent echocardiograpic examination and were
divided according to left ventricular mass index
(LVMI) and left ventricular enddiastolic pressure
(LVEDP) as following:

1. normal, 2. LVH + LVEDP <15 mmHg, 3. none
LVH + LVEDP >15 mmHg, 4. LVH + LVEDP
>15 mmHg. LVH was defined as: LVMI >115 g/
m’BSA for men and >95 g/m?’BSA for woman.

Greyscale cine-loops were obtained from three
apical views (four-chamber, two-chamber, apical

long axis) and two short axis planes (basal and
mid) of the left ventricle. Based on two-dimen-
sional ultrasound speckle tracking the absolute
value (value) and the time to peak value (time) of
the following parameters were extracted in lon-
gitudinal (long), radial (rad) and circumferential
direction: strain (S), systolic (SRs) and diastolic
strain rate (SRe). The parameters are expressed as
mean values between all left ventricular segments.

Results: Results are displayed in Table 1. LVMI
correlates significant with Long_S value (r=-0.18;
p<0.001), Long_SRs value (r=-0.19; p<0.001),
Long SRe value (r=-0.15; p<0.001), Long_S
time (r=0.29; p<0.001), Long_SRs_time (r=0.11;
p<0.001) and Long_SRe_time (r=0.25; p<0.001).
Conclusions: (1) Systolic and diastolic parameters
(SRs, SRe) of longitudinal and radial deformation
are reduced in both groups with higher LVMI ir-
respective of LVEDP. (2) Radial function was only
impaired in group 4. (3) The time to peak values of
longitudinal deformation parameters are signifi-
cantly prolonged with increasing LVMI.

[P5701] Effects of statin therapy
according to plasma high
sensitivity C-reactive protein
concentration in the Controlled
Rosuvastatin Multinational Trial
in Heart Failure trial (CORONA)

J.J.V. Mcmurray', J. Kjekshus?, P. Dun-
selman?®, A. Hjalmarson*, H. Wedel’,
M. Lindberg?, F. Waagstein®, J. Wik-
strand?, CORONA Study Group. 'Uni-
versity of Glasgow, Glasgow, United
Kingdom; ?Rikshospitalet University
Hospital, Oslo, Norway; *Amphia Hos-
pital, Breda, Netherlands; *Sahlgren-
ska University, Goteborg, Sweden;
5Nordic School of Public Health, Gote-
borg, Sweden; ¢AstraZeneca, Moindal,
Sweden
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Purpose: We examined whether the anti-inflam-
matory action of statins may be of benefit in heart
failure (HF) a state characterized by inflammation
and in which low cholesterol is associated with
worse outcomes.

Methods: 10 mg rosuvastatin daily was compared
to placebo in patients with ischemic systolic HF
according to baseline high sensitivity C reac-

tive protein (hs-CRP) <2.0 mg/L (placebo=779,
rosuvastatin=777) or >2.0 mg/L (placebo=1694,
rosuvastatin=1711). The primary outcome was car-
diovascular death, non-fatal myocardial infarction
or stroke.

Results: Baseline LDL was the same in both hs-
CRP groups and rosuvastatin reduced LDL by
45% in both groups. Median hs-CRP was 1.10
mg/L in the lower hs-CRP group and 5.60 mg/L in
the higher group with a net change of -22% in the
high group and -33% in the low group. In the high
hs-CRP group, 548 (14.0 per 100 patient years of
follow-up) placebo-treated and 498 (12.2) rosuvas-
tatin-treated patients had a primary endpoint (pla-
cebo: rosuvastatin hazard ratio [HR]0.87; 95%CI
0.77-0.98). In the low hs-CRP group 175 (8.9)
placebo-treated and 188 (9.8) rosuvastatin-treated
patients experienced this outcome (HR 1.09,0.89-
1.34); interaction p=0.062. The corresponding
numbers of deaths were: 581 (14.1) placebo-treat-
ed and 532 (12.6) rosuvastatin-treated patients in
the high hs-CRP group (HR 0.89,0.79-1.00). In the
low hs-CRP group: 170 (8.3) placebo-treated and
192 (9.7) rosuvastatin-treated patients died (HR
1.17,0.95-1.43); interaction p = 0.026.

Conclusion: Elevated hs-CRP concentrations are
associated with worse outcomes in HF. We found a
significant interaction between hs-CRP and the ef-
fect of rosuvastatin whereby rosuvastatin treatment

was associated with better outcomes in patients
with hs-CRP >2.0 mg/L.

[P4848] Post-cardioversion

P wave duration is inversely
related to the atrial fibrillatory
rate and does not predict sinus

rhythm maintenance in the
CAPRAF study

P.G. Platonov', A. Bollmann?, A. Tveit®.
'Lund University Hospital and The
Center for Integrative Electrocardiol-
ogy at Lund University, Lund, Sweden;
?Leipzieg University Hospital, Leipzieg,
Germany; *Asker and Baerum Hospi-
tal, Asker And Baerum, Norway

Introduction: Shortened atrial refractoriness and
reduced conduction velocity, both essential com-
ponents of reentrant wavelength that affects atrial
fibrillatory rate (AFR), have been linked to the
maintenance of atrial fibrillation (AF). However,
association between AFR and post-cardioversion
P-wave duration have not been studied in patients.
For this purpose, a post hoc subanalysis of the
randomized, placebo-controlled CAPRAF (Can-
desartan in the Prevention of Relapsing Atrial Fi-
brillation) trial was performed.

Methods: AFR and P-wave duration were assessed
from surface ECG at the day of cardioversion in
108 patients with persistent AF. Class I and III an-
tiarrhythmic drugs were not allowed. AFR prior to
cardioversion was determined from ECG lead V1
using spatiotemporal QRST cancellation and time—
frequency analysis. P-wave duration was obtained
from P-wave triggered signal-averaged orthogonal
ECG 4 hours after cardioversion. Primary study
endpoint was recurrence of AF at 6 months.

Results: Post-cardioversion P-wave duration was
prolonged (160+21 ms) and positively correlated
with age (r=0.401; p <0.001) and left atrial di-
ameter (r = 0.382; p <0.001). Conversely, AFR
was negatively correlated to age (r=-0.314; p
=0.002) and left atrial diameter (r=-0.231;p =
0.023). P-wave duration was inversely related to
the atrial fibrillatory rate (AFR=390+57 fibrilla-
tions per minute; r = 0.247; p = 0.014). However,
the inverse relation between P-wave duration and
AFR was lost when adjusting for age and left atrial
diameter. P-wave duration was not predictive of
AF recurrence.

Conclusion: Post-cardioversion P wave duration
did not predict sinus rhythm maintenance. Age and
left atrial dimensions are important determinants
of both P wave duration and AFR. The associa-
tion between the prolongation of P wave duration
and AFR slowing is a new finding that character-
izes the arrhythmia substrate and motivates further
studies in patients with other clinical types of AF.
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[4970] Effects of frequency of
exercise for improving aerobic
capacity: training and de-
training

H. Hatle', P.K. Stobakk’, E. Bronstad’,
T. Stolen', A.E. Tjonna', H.E. Molmen’,
C.B. Ingul', U. Wisloff', O.R. Rogn-
mo', Cardiac Exercise Research Group
NTNU. 'NTNU, Trondheim, Norway

Background: Aerobic exercise performed as in-
terval training is an effective way of improving
maximal aerobic capacity (VO2max). We have
previously shown that high-intensity exercise per-
formed 2-3 times per week is superior to moderate
exercise for improving VO2max when total exer-
cise volume is equalized. This is valid both within
highly trained individuals as well as in different
patient groups. The aim of the present study was
to investigate the rate of adaptation of VO2max
in young, healthy individuals performing exer-
cise at either high frequency or moderate training
frequency. We hypothesised that improvements
of VO2max could be achieved to the same extent
when exercising at high frequency compared to
moderate frequency.

Methods: Nineteen healthy students (23.5+2.0

yrs) carried out a total of 24 exercise sessions at
either 3 times per week for 8 weeks, or 8 times per
week for 3 weeks. All training was carried out as
uphill treadmill running using heart rate monitors.
VO2max was measured initially and after every
8th exercise session. During the de-training period,
VO2max was measured 4, 14 and 24 day post
exercise, and thereafter every second week over a
total period of two months.

Results: The moderate frequency group increased
VO2max by 6.0+2.7 ml/kg/min (p<0.001) and

the high frequency group by 4.1£3.1 ml/kg/min
(p=0.002). Using the linear model with correction
for baseline value, we found however no differenc-
es between the groups regarding the magnitude of
elevating VO2max (p=0.36). Interestingly, while
the moderate frequency group reached the highest
measured VO2max-value 4 days post training, the
high frequency group reached the peak value 14
days post training. This elevation was sustained
24 days post training in the high frequency group
(p=0.413), while the moderate frequency group
showed declined VO2max compared to peak level
at this time point (p<0.001).

Conclusions: Improvements of VO2max after
high-intensity aerobic interval training could be
accomplished in reduced time with high frequency
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training compared to normal frequency training.
VO2max may boost after ending a high-intensive,
high frequency training programme, and this over-
compensation may be sustained for over three
weeks without training.

[P2288] Prediction of
cardiovascular events by
MMP-9 in elderly men

T.W. Weiss', E.B. Furenes’, M. Troseid’,
S. Solheim’, I. Seljeflot’, H. Arnesen’.
10slo University Hospital (Ulleval),
Oslo, Norway

Purpose: Matrix metalloproteinase-9 (MMP-9) is
thought to play a crucial role in the progression
of atherosclerosis. Experimental data suggests in-
teractions between MMPs and lipid metabolism,
triglyceride hydrolysation and adipocyte matura-
tion. We investigated the importance of MMP-9,
its inhibitor tissue inhibitor of matrix metallopro-
teinases-1 (TIMP-1) and MMP-9/TIMP-1- ratio
on cardiovascular events in elderly men at high
risk for cardiovascular disease with respect to lipid
levels.

Methods: We prospectively studied 563 elderly
men at high risk for cardiovascular disease. The
variables were measured at inclusion and car-
diovascular events were recorded over 3 years.
MMP-9 levels were grouped by quartiles and re-
lated to cardiovascular event rate.

Results: Cardiovascular events were recorded

in 68 individuals. Higher circulating levels of
MMP-9 (p = 0.046) but not triglycerides, total
cholesterol, HDL, LDL or oxidised LDL were as-
sociated with cardiovascular events. Univariate re-
gression revealed a significant association between
higher MMP-9 levels (>75th percentile; 543 ng/
ml) and cardiovascular events (OR 1.93; CI 1.13-
2.30; p=0.016). When calculated in a multivari-
ate model, the significance was lost (adjusted OR
1.59; CI1 0.90-2.78; p = 0.108). Analysing MMP-9
together with plasma lipid levels, it appeared that
elevated MMP-9 levels are stronger predictors

of cardiovascular events (OR 3.69; CI 1.67-8.19;
p=0.001) in individuals with hypertriglyceridaemia
(>1.7 mmol/l). In a multivariate regression model,
the prediction of cardiovascular events by MMP-9
was still significant in patients with hypertriglyc-
eridaemia (adjusted OR 3.17; CI 1.33 - 7.55;p =
0.009).

Conclusions: MMP-9 is associated with cardio-
vascular events in elderly men. In the presence

of hypertriglyceridaemia, elevated MMP-9 levels
(>543 ng/ml) are a strong predictor of cardiovas-
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cular events. Even though not suitable as an in-
dependent marker for atherosclerosis, taking into
account hypertriglyceridaemia, MMP-9 could be
a useful tool to identify elderly men at particular
high risk for cardiovascular events.

[P866] Association of pulse
pressure with new-onset atrial
fibrillation in hypertensive
patients with ECG left
ventricular hypertrophy: the
LIFE study

I. Ariansen’, A.C. Larstorp’, K.
Wachtell?2, M. Hecht Olsen?, H. Ibsen?,
R.B. Devereux®, P.M. Okin>, S.E. Kjeld-
sen’, B. Dahlofé, LIFE Study Group.
'Dept of Cardiology, Oslo University
Hospital, Ulleval, Oslo, Norway; ?De-
partment of Cardiology, The Heart
Center, Rigshospitalet, University of
Copenhagen, Copnhagen, Denmark;
3Dept of Internal Medicine, Glostrup
University Hospital, Copenhagen, Den-
mark; “Division of Cardiology, Holbaek
Hospital, Holbaek, Denmark; Green-
berg Division of Cardiology, Weill Cor-
nell Medical College, New York, United
States of America; *Dept of Internal
Medicine, Sahlgrenska University Hos-
pital/Ostra, Gothenburg, Sweden

Objective: Atrial fibrillation (AF) is associated
with increased cardiovascular events, and the
incidence of new-onset AF is increased by hy-
pertension. Antihypertensive treatment reduces
new-onset AF, and treatment with the angiotensin
receptor blocker losartan is more effective than the
beta-1 selective blocker atenolol in this respect.

To assess whether arterial stiffening influences the
risk of developing AF, we examined whether pulse
pressure predicted new-onset AF in the Losartan
Intervention For Endpoint reduction in Hyperten-
sion (LIFE) study, independent of mean arterial
pressure as time-varying covariates.

Methods: In LIFE, a double-blinded, randomized,
parallel-group study, 9,193 hypertensive pa-
tients (46% men; mean age 67 yrs, blood pressure
174/98 mmHg after placebo run-in) with ECG-
documented left ventricular hypertrophy (LVH),
randomized to once daily losartan- or atenolol-
based antihypertensive therapy were followed for
a mean of 4.9 years. At baseline 8,831 patients had
neither a history of AF nor AF by ECG Minnesota
coding, and were at risk of developing this condi-
tion during the study.

Results: ECG confirmed new-onset AF in 353
patients. Univariate Cox analyses showed that
time-varying heart rate, systolic blood pressure
and pulse pressure as well as baseline Cornell
product ECG LVH, weight, height, total choles-
terol, urine albumin/creatinine ratio, age, male
gender, Caucasian ethnicity, prior congestive heart
failure and Framingham risk score significantly
predicted subsequent new AF. Multivariate Cox
regression analyses showed that time-varying
pulse pressure or systolic blood pressure, age,
male gender, treatment allocation, time-varying
heart rate and time-varying ECG LVH independ-
ently predicted new-onset AF. Pulse pressure was
an equally strong predictor of new onset AF as
systolic blood pressure (HR [95% CI] 1.13 [1.05-
1.22] per 10 mmHg, p=0.001 vs. 1.10 [1.04-1.17]
per 10 mmHg, p = 0.002). The mean arterial blood
pressure did not reach significance as predictor of
new-onset AF in the univariate (HR 1.10 [0.99,
1.22] per 10 mmHg, p=0.064) or in the multivari-
ate (HR 1.10 [0.99, 1.21] per 10 mmHg, p=0.066)
Cox analyses.

Conclusions: After taking into account effects

of age, gender, heart rate and ECG LVH, pulse
pressure was more strongly associated than mean
arterial pressure with subsequent new AF in hy-
pertensive patients with ECG LVH. Systolic blood
pressure and pulse pressure were equally strong
predictors of new onset AF in this model.

[P5426] Diabetes and
palpitations are risk factors of
atrial fibrillation. The Tromso
study

A. Nyrnes', E. Arnesen’, I. Njolstad’,
E.B. Mathiesen’, T. Wilsgaard', M.L. Lo-
chen'. 'University of Tromso, Tromso,
Norway

Purpose: To study the incidence of atrial fibrilla-
tion in a large, general population, with focus on
risk factor identification.

Methods: The study population comprised 16
220 women and 15 234 men, aged 20 to 97 years
(mean 41 years) who attended population health
surveys in 1986 or 1994. The subjects were free
from atrial fibrillation at baseline. Attendance rate
was 76%. Information on symptoms of palpita-
tions during the previous year, diabetes, cardio-
vascular disease, anti-hypertensive treatment,
smoking habits, and coffee and alcohol consump-
tion was obtained from self-administered ques-
tionnaires. Blood pressure, blood lipids, pulse,
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height and weight were measured, and body mass
index (BMI) was calculated. Incident cases of
atrial fibrillation were identified through linkage
to hospital and national diagnosis registries, with
end of follow-up on Dec. 31, 2004. All cases of
atrial fibrillation were validated by physicians.
Electrocardiograms were studied when necessary.
Age adjustment of the incidence rates was done
by the direct method with the total cohort as stan-
dard population. Multiple-adjusted relative risks
(RR) were obtained by Cox proportional hazards
analysis.

Results: The mean follow-up time was 12.9 years,
and 406 women and 503 men with atrial fibril-
lation were identified during follow-up. Overall
age-adjusted incidence of atrial fibrillation was

1.7 per 1000 person-years in women and 2.8 per
1000 person-years in men (p<0.0001). In multi-
variable analysis, diabetes was positively related to
atrial fibrillation in both women (RR 4.46, 95% CI
3.05-6.51) and men (RR 1.88, 95% CI 1.17-3.03).
Palpitations were also a significant risk factor in
both sexes (RR in women 1.94, 95% CI 1.54-2.44,
and RR in men 2.14, 95% CI 1.74-2.63). Systolic
blood pressure and anti-hypertensive treatment
were significant predictors of atrial fibrillation in
both sexes, while BMI was related to atrial fibrilla-
tion in men only.

Conclusion: In this prospective, population-based
study, diabetes and a history of palpitations were
associated with increased risk of atrial fibrillation
in both sexes.

[P5679] Apolipoprotein E
genotypes are associated with
lipid levels and CRP but not
outcomes in heart failure

S. Padmanabhan’, J.J.V. Mcmurray’,
J. Kjekshus?, P. Dunselman?®, A. Hjal-
marson?, H. WedeF, F. Waagstein®, J.
Wikstrand?, J.C. Fox%, O. Bengtsson’,
CORONA Study Group. 'University

of Glasgow, Glasgow, United King-
dom; 2Rikshospitalet University Hospi-
tal, Oslo, Norway; *Amphia Hospital,
Breda, Netherlands; “Sahlgrenska
University, Goteborg, Sweden; Nor-
dic School of Public Health, Goteborg,
Sweden; ¢AstraZeneca, Macclesfield,
United Kingdom; ’AstraZeneca, Moin-
dal, Sweden

Purpose: Variations in the APOE gene has been
consistently associated with lipid levels, coro-
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nary artery disease (CAD) and cognitive decline.
APOE is also considered a frailty gene with aver-
age mortality risk throughout adulthood lower in
€2 and higher in &4 carriers. But invoking a com-
mon pathway to explain the pleiotropic effects of
APOE has been difficult. It is likely that the APOE
associations may influenced by comorbidities and
pharmacotherapy.

Methods: We tested the association of APOE
genotypes on lipid levels, hsCRP and cardiovas-
cular outcomes in 3276 elderly patients with heart
failure who participated in the CORONA trial.
APOE genotypes were inferred from rs429358 and
rs7412 polymorphisms. The reference genotype
was €3/e3. Adjustment for centre did not influence
the results significantly.

Results: The frequency of €2,3, ¢4 were 8%,81%
and 12% respectively. €4 carriers had significantly
lower BMI, hsCRP and higher total cholesterol
and LDL cholesterol (figure). Compared with €3/
€3, the variant APOE genotypes showed no signifi-
cant excess risk for the all-cause and cardiovascu-
lar events.

Lipids and hsCRP
reference E3/E3
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Conclusions: In elderly patients with heart failure
APOE genotype distribution showed no survivor
bias. The association of high risk CRP and lipid
profiles to low risk APOE genotypes in heart fail-
ure patients may partly explain the absence of rela-
tionship to outcomes.

[P1717] Presence of radial
discoordination during ejection
phase is a major determinant
for reverse remodeling after
cardiac resynchronization
therapy

T. Arita', K. Ando', Y. Soga’, M. Goya',

M. Iwabuchi', M. Nobuyoshi'. 'Kokura
Memorial Hospital, Kitakyushu, Japan
Background: Mechanism of reverse remodeling by
cardiac resynchronization therapy (CRT)is yet to
be examined.
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Methods: Fifty-seven patients with ad-

vanced heart failure (Age 69.2+10.6, Male

33/57, Ischemic 20/57, Sinus rhythm 52/57,
LVEDV 199.5+55.3ml, EF 24.6+5.81%, QRS
154.14£26.7ms) underwent CRT. At pre and 3 -6
months post CRT, echocardiography (GE, Vivid7,
Norway) was obtained. Radial/circumferential/
longitudinal strain curve were obtained by speckle
tracking analysis of two dimensional echocar-
diogram from mid short axis view and apical

four chamber view. Global discoordination index
(GDI=ISR/(GSR+ISR), where ISR (internal strain
rate):f(Z|S’(n)\-\ZS’(n)|)dt)/2, GSR=global strain
rate) as a function of time was calculated for spa-
tial nonuniformity. Standard deviation of time to
10, 20, 50, 80, 100% of peak strain as systolic
asynchrony and time to 30% completion of length-
ening as diastolic asynchrony on each strain curves
were calculated for temporal nonuniformity.Re-
duction of LVESV>15% is defined as responder.

Results: None of the temporal nonuniformity pa-
rameters showed significant difference between
responders and nonresponders. As regards spatial
nonuniformity, only radial discoordination index
during ejection phase showed significant differ-
ence (GDI during total ejection phase, 0.14+0.11
vs 0.28+0.13, p<0.005). Circumfenrential/longitu-
dinal discoordination index were not significantly
different between two groups. Comparison among
discoordination in each axis showed radially more
coordinated (p<0.01) and circumferentially/longi-
tudinally more discoordinated deformation in both
groups
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Conclusion: CRT responders showed more radially
discoordinated deformation than non responders.
Both groups showed more circumferential and lon-
gitudinal discoordination to similar degree.
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[P2084] Correlation of
inhibition of platelet
aggregation after clopidogrel
with post discharge bleeding
events: assessment by different
bleeding classifications

V.L. Serebruany’, S. Rao?, M. Siva®,
J.L. Donovan?, A.O. Kannan?, L.M.
Makarov', S. Goto?, D. Atar®. 'Johns
Hopkins University, Towson, United
States of America; 2Duke Clinical Re-
search Institute, Durham, United States
of America; University of Massa-
chusetts, Worcester, United States of
America; “University of Tokai, Kana-
gawa, Japan; °Akers University, Oslo,
Norway

Background: Data from ACS trials and registries
suggest a link between increased risk of bleed-
ing and cardiovascular mortality. However, the
potential association of bleeding risk and the inhi-
bition of platelet aggregation (IPA) is not estab-
lished. It may play a critical role for the safety

of more aggressive platelet inhibition, or/and
individual tailoring of antiplatelet strategies. We
correlated (IPA) with bleeding events assessed by
TIMI-, GUSTO-, and BleedScore™ scales in a
large cohort of patients with coronary artery dis-
ease (CAD) and ischemic stroke (IS) treated with
chronic low dose aspirin plus clopidogrel.
Methods: We conducted secondary post-hoc
analyses of 5uM ADP-induced IPA and bleed-
ing complications assessed by TIMI, GUSTO,
and BleedScore™ scales in a dataset consisting of
patients with documented CAD (n=246) and previ-
ous IS (n=117).

Results: Demographic characteristic differ sub-

. stantially dependent on the underlying vascular
disease, however IPA and bleeding risks were
similar between CAD and IS. All three bleeding
scales adequately captured serious hemorrhagic
events, where the TIMI scale was the most exclu-
sive, while BleedScore™ was the most inclusive.
Over half of all patients experienced superficial
event(s), most commonly occurring during 2-3
distinct bleeding episodes. There was no corre-
lation between IPA and duration of antiplatelet
therapy. IPA above 50% strongly predicts minor
(r2 =0.583), but not severe (r2 =0.109) bleeding
events.

Conclusion: Chronic oral combination antiplatelet
regimens are associated with a very high (56.5-
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60.7%) prevalence of superficial bleeding epi-
sodes. We postulate that in trials and registries,
these hemorrhages are grossly underestimated. The
role of such frequent mild complications for the
overall benefit of antiplatelet therapy is entirely
unknown, as is their effect on compliance. While
IPA is well suited for defining the risk of minor
complications, more serious bleeding events can-
not be predicted.

[5083] COPD predicts mortality
in CHF: the Norwegian Heart
Failure Registry

J. De Blois', S. Simard?, D. Atar3, S.
Agewall’, Norwegian Heart Fail-

ure Registry. 'Centre Hospitalier Af-
filié Universitaire de Québec, Quebec,
Canada; 2Quebec Heart Institute, Laval
Hospital, Quebec, Canada; 3Oslo Uni-
versity Hospital Aker, Oslo, Norway

Purpose: Chronic obstructive pulmonary disease
(COPD) and chronic heart failure (CHF) are two
commonly encountered clinical conditions that
often coexist and share tobacco as a common

risk factor. There is very little data evaluating the
prognostic impact of COPD in patients with CHF.
Thus, the aim of the present study is to evaluate
the prognostic impact of COPD on CHF patients.

Methods and results: The Norwegian Heart Failure
Registry was used. COPD status was available for
four-thousand-one-hundred-and-thirty-two patients
(4132) (COPD, n=699 (17%); no COPD, n=3433
(83%)) from 22 hospitals, included from January
2000 to February 2008. Patients were followed

up until death or December 2008. Females (29%)
were equally represented in the two groups. Coro-
nary artery disease was the main reason for heart
failure in both groups (57% vs. 56%). At baseline
COPD patients were older (71 vs. 70; P=0.0550),
more likely to be smokers and to be diabetic. They
had a higher heart rate and were less often on beta-
blockers. They were more often on diuretics and
aldosterone antagonists but had a lower creati-
nine. COPD patients presented more often in sinus
rhythm and were less often on warfarin. Despite
that left ventricular ejection fraction (LVEF) was
distributed equally in both groups, COPD patients
were more likely to be in New York Heart Asso-
ciation (NYHA) class III or IV (COPD, 63%; No
COPD, 51%; P<0.0001). In the univariate analy-
sis, COPD was a predictor of death of borderline
significance (non adjusted hazard ratio (HR) for
death, 1.16; 95% CI, 1.000 to 1.352; P=0.05) but
it gained significance in the multivariate analy-
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sis (adjusted HR, 1.181; 95% CI, 1.009 to 1.382;
P=0.0385). Other independent predictors of death
were age, creatinine, NYHA Class - II/IV (adjust-
ed HR, 1.427; 95% CI, 1.252 to 1.627; P <0.0001)
and diabetes. Higher systolic blood pressure at
baseline had a protective effect. Beta-blockers at
baseline did not influence outcome.

Conclusion: COPD is independently associated
with a poorer vital prognostic in patients with heart
failure. COPD patients are overrated in terms of
NYHA class in comparison with other heart failure
patients with similar LVEF. Nonetheless, NYHA
class remains the strongest predictor of death in
these patients.

[P5685] Prognostic importance
of co-enzyme Q10 in heart
failure and interaction with
statin therapy in the controlled
rosuvastatin Multinational trial
in heart failure trial (CORONA)

J.J.V. Mcmurray’, J. Kjekshus?, P. Dun-
selman?®, A. Hjalmarson*, H. WedeF,
M. Lindberg®, F. Waagstein®, J. Wik-
strand*, CORONA Study Group. 'Uni-
versity of Glasgow, Glasgow, United
Kingdom; ?Rikshospitalet University
Hospital, Oslo, Norway; *Amphia Hos-
pital, Breda, Netherlands; “Sahlgren-
ska University, Goteborg, Sweden;
*Nordic School of Public Health, Gote-
borg, Sweden; ¢AstraZeneca, Moindal,
Sweden

Purpose: Co-enzyme Q10 (CoQ10) is an essential
co-factor in mitochondrial oxidative phosphoryla-
tion and a lipophilic antioxidant. Statin therapy
reduces CoQ10 synthesis and CoQ10 depletion
has been suggested to be harmful in heart failure
(HF). We investigated the prognostic importance
of CoQ10 in patients with ischaemic systolic HF
randomized to treatment with placebo (n=600) or
rosuvastatin (n=591) 10 mg once daily in a sub-
study of CORONA.

Methods: The prognostic importance of baseline
plasma CoQ10 concentration was tested in all
patients randomized and in patients randomized
to placebo and rosuvastatin separately, using
multivariable model incorporating demograph-

ic characteristics, physiological measurements,
co-morbidity and NT proBNP. Tests for interac-
tion between treatment and baseline CoQ10 were
also carried out (examining tertiles of CoQ10 and
CoQ10 as a continuous variable).
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Results: Patients in the lowest CoQ10 tertile were
older, in a higher NYHA class, had more atrial
fibrillation, a higher NT proBNP and lower lipids
and eGFR. Although patients with a low CoQ10
had worse outcomes, low CoQ10 was not an inde-
pendent predictor of worse prognosis in the mul-
tivariable analyses. Rosuvastatin reduced plasma
CoQ10 concentration. Rosuvastatin treatment

was associated with better outcomes than placebo
treatment in patients with a baseline CoQ10 in the
upper two tertiles but worse outcomes in those
with CoQ10 in the lowest tertile (table). Tests for
interaction between baseline CoQ10 concentration
and treatment were of borderline significance —
tertile analysis p=0.24 and analysis with CoQ10 as
a continuous variable p=0.06.

Death rate per 100 patientl Placebo Ro;uva— Adjusted HR
years follow-up CoQ, Tertile* statin (95% Cl)

| 14.1 171 1.19 (0.86, 1.66)
Il 1.8 9.2 0.82 (0.56, 1.22)
1l 9.6 9.2 0.90 (0.61,1.34)

*Tertile I = lowest CoQ,, concentration.

Conclusion: Plasma CoQ10 concentration is a
marker of the severity of HF but is not an inde-
pendent predictor of outcome. There may be an
interaction between CoQ10 concentration and the
effect of statins in HF.

[P3306] Left ventricular
mechanical dispersion predicts
ventricular arrhythmia in
patients after myocardial
infarction

K.H. Haugaa', M.K. Smedsrud’, E.
Kongsgaard', O.A. Smiseth’, J.P.
Amlie', T. Edvardsen’. 'Rikshospitalet
University Hospital and University of
Oslo, Oslo, Norway

Purpose: Electrical dispersion in infarcted myocar-
dium facilitates ventricular arrhythmia. Electrical
dispersion leads to mechanical dispersion (het-
erogeneous contraction pattern) which can be as-
sessed by myocardial strain echocardiography. We
therefore hypothesized that mechanical dispersion
by myocardial strain can predict risk for ventricu-
lar arrhythmias in patients after myocardial infarc-
tion (MI).

Methods: We prospectively included 33 post MI
patients with ICD implanted according to sec-
ondary prevention criteria. After 1.7+0.8 years
follow up, 20 had no and 13 patients had one or
more arrhythmic events requiring appropriate ICD
therapy. Healthy individuals (n=21) served as a
control group. Contraction duration was measured

as the time from ECG Q/start R to maximum LV
shortening by strain. Standard deviation (SD) of
contraction duration in a 16 LV segment model
was calculated as a parameter of mechanical dis-
persion.

Results: EF did not discriminate ICD patients
with arrhythmias from those without (38+8% vs.
38+13%, ns). ICD patients showed increased me-
chanical dispersion compared to healthy individu-
als (68+£19ms vs. 224+10ms, P<0.001). Mechanical
dispersion was significantly more pronounced in
ICD patients with arrhythmia compared to those
without (76£20ms vs. 61£15ms, P=0.03). Figure
displays increased mechanical dispersion (right
panel) in an ICD patient with recorded arrhythmic
events. Arrows indicate difference between longest

and shortest contraction duration.

Healthy individual ICD patient without
| arrhythmias

D) patient wit
- arrhythmias

Time (ms)

TOX30 mig 205255 ms 263485 ms

Conclusions: Cardiac mechanical dispersion as-
sessed by strain echocardiography was present in
post MI patients compared to healthy individuals.
Increased mechanical dispersion predicted further
ventricular arrhythmias in post MI patients.

[P1438] Isoform-specific
activation of NFAT signalling
in ANGII and NA-stimulated
neonatal cardiomyocytes of
mice

I.G. Lunde’, G. Christensen’, C.R. Carl-
son'. 'Institute for Experimental Medi-
cal Research, Oslo University Hospital,
Ullevaal, Oslo, Norway

A fundamental mechanism involved in cardiac
hypertrophy and subsequent heart failure is sympa-
thetic adrenergic hyperactivity accompanied by ac-
tivation of the renin-angiotensin system, in which
noradrenaline (NA) and angiotensin II (ANGII)
are primary effectors mediating hypertrophic, ap-
optotic and fibrotic events in the heart. As NA and
ANGII have been shown to affect intracellular cal-
cium in cardiomyocytes, we hypothesize that the
calcium-sensitive calcineurin-Nuclear Factor of
Activated T-cell (NFAT) signalling pathway is ac-
tivated downstream of these factors. More specifi-
cally, our aim was to investigate isoform-specific
activation of NFATs in ANGII and NA-mediat-
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ed hypertrophy. The NFAT transcription factors
have previously been shown to be important in
the regulation of pathological hypertrophy in car-
diomyocytes, and it is likely that each of the four
isoforms, termed c1-c4, play specific roles in this
regulation. However, little is known about the en-
dogenous protein expression of the NFATSs in car-
diomyocytes, their differential regulation or their
possible role in ANGII or NA signalling.

We have stimulated neonatal ventriculocytes from
C57/B6 mice for 5, 10, 15 or 30 minutes or 24
hours with 1 pM ANGII or 100 pM NA. NFAT
activity was quantified on Western blots using spe-
cific antibodies against the phosphorylated, inac-
tive form of the isoforms.

Our results show that both ANGII and NA regu-
late the activity of NFATc4 and NFATc1, however
neither of them regulate the activity of NFATc2

or NFATc3. More specifically, after 24 hours, the
level of pNFATc4 was reduced by 31 and 19% by
ANGII and NA stimulation, respectively. Simi-
larly, pNFATc1 was reduced by 11 and 16% (n=4).
ANGII reduced the level of pNFATc4 by 43%
already after 10 minutes of stimulation and pN-
FATcl by 41% after 30 minutes, while NA reduced
pNFATc4 by 22% after 30 minutes of stimulation
(n=3).

To our knowledge, we are the first to show iso-
form-specific activation of endogenous NFATs in
isolated cardiomyocytes and we here demonstrate
that the NFAT signalling system is controlled by
both ANGII and NA. As today’s main therapies
for heart failure aim at antagonizing the adrener-
gic and renin-angiotensin systems, understanding
their molecular mechanisms of action is of clinical
importance, and our data indicate that ANGII and
NA act partly through activation of the NFAT sig-
nalling system.

[2774] Non-invasive Wedensky
Modulation of T- & RT-wave
accurately predicts arrhythmic
events

P.A. Brady', P. Erne?, J. Val-Mejias®,

J. Schwab?, R. Schimpf®, M. Orlov?,

T. Mattioni’, M. Malik?, J. Amlie®.
'Mayo Clinic, Rochester, United States
of America; 2Kantonsspital, Luzern,
Switzerland; *Galichia Medical Group,
Wichita, United States of America;
4University of Bonn, Bonn, Germa-

ny; SUniversitaetklinikum Mannheim,
Mannheim, Germany; ¢Caritas St Eliza-
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beth’s, Boston, United States of Amer-
ica; 7Arizona Arrhythmia Consultants,
Scottsdale, United States of America;
8St George’s Healthcare NHS Trust,
London, United Kingdom; °Rikshospi-
tal, Oslo, Norway

Background & Objectives: Wedensky Modula-
tion (WM) is based on subthreshold transthoracic
electrical stimulation. The WM Index (WMIR)
measured within R-waves accurately predicts ar-
rhythmic events. We hypothesized WM Index
measured within T-waves (WMIT) would accu-
rately predict arrhyth-mic events.

Methods: WMIT index was prospectively evalu-
ated post-hoc using patient ECG data. 268 post-
myocardial infarction (post-MI) patients with ICD
implantation had at least one 6 month follow-up
com-pleted. Patients were placed into the WMIT-L
group (WMIT<0.5, n=203) or the WMIT-H group
(WMIT>0.5, n=65). Cumulative ICD-treated ar-
rhythmia event rates for the two WMIT groups
were com-pared using Kaplan-Meier estimates.
Results: 36 first-year events (18%) for the WMIT-
L group compared to 22 first-year events (34%)
for the WMIT-H group yielded log-rank p=0.01.
Comparing WMIT-L to WMIT-H, the hazard ratio
for event rates was =1.9 at one year (95% CI of 1.1
to 3.3, Cox p<0.02). WMIT was significantly dif-
ferent from WMIR regarding future cardiac-relat-
ed events prediction (p<0.0001). When combined
with WMI study results to form an R-wave/T-wave
index (WMIRT) the event rate prediction signifi-
cantly improves, raising the sensitivity from 64%
(WMIR) and 38% (WMIT) to 81%. The event rate
for the WMIRT-L group (WMIRT<0.5, n=106)
was 10% compared to the event rate of 29% for
the WMIRT-H group (WMIR>0.5, n=162).

Conclusion: Post-MI patients with a high WMIT
may have significantly increased risk of life-
threatening arrhythmia when compared to patients
with a low index.

[159] Is it necessary to
perform echocardiography

in hypertensive patients with
electrocardiographic left
ventricular hypertrophy: The
LIFE study?

E. Gerdts', P.M. Okin?, K. WachtelF,
K. Boman®, M.S. Nieminen®, R.B. De-
vereux?. 'University of Bergen and

Haukeland University Hospital, Ber-
gen, Norway; *Weill Cornell Medical
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Centre, New York, United States of
America; *Rigshospitalet, Copenhagen,
Denmark; “Skelefteaa Hospital and
Umeaa University, Skelefteaa, Swe-
den; *Helsinki University Central Hos-
pital, Helsinki, Finland

Background: Characteristics of hypertensive pa-
tients with left ventricular hypertrophy (LVH)
diagnosed by electrocardiogram (ECG), echocar-
diogram (echo) or both are uncertain.

Methods: Baseline clinical, ECG and echo data
and occurrence of the pre-specified composite
primary study end-point (cardiovascular death,
stroke and myocardial infarction) and hospitalized
heart failure (a secondary endpoint) during 4.8
years randomized losartan- or atenolol-based treat-
ment were recorded in 832 hypertensive patients
aged 55-80 (mean 66) years in the LIFE echocar-
diography substudy. LVH was diagnosed by ECG
Sokolow Lyon and Cornell product criteria and as
LV mass/body surface area >116 g/m?* in men and
>104 g/m? in women.

Results: 156 patients had LVH only on ECG, 143
only on echo and 533 had LVH on both ECG and
echo. Compared to patients with ECG LVH alone,
patients with both ECG and echo LVH were older,
more obese, had higher systolic blood pressure and
included more women and patients with history of
ischemic heart disease, and fewer African Ameri-
cans (all p<0.05). Patients with combined ECG
and echo LVH had larger echo left atrial diameter,
higher end-systolic wall stress, lower LV ejection
fraction and stress-corrected midwall shortening,
and included more patients with aortic valve regur-
gitation. Incidence of the primary study endpoint
did not differ among groups with echo and/or ECG
LVH during 4.8 years follow-up, while incidence
of hospitalized heart failure was 3.5 times higher
in patients with both ECG and echo LVH (p<0.05).
In Cox regression analysis, baseline combined
ECG and echo LVH predicted hospitalization

for heart failure [HR 3.46 (95% CI 1.20-10.01),
p=0.022] independent of gender, study treatment
and time-varying systolic blood pressure.
Conclusion: Performing echocardiography in hy-
pertensive patients with ECG LVH helps identify
patients with lower LV systolic function and high-
er risk for hospitalized heart failure.
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[P3912] Normal reference
ranges for atrial volumes
and ejection fractions with
real-time 3-dimensional
echocardiography

E. Aune’!, M. Baekkevar', J.E. Otters-
tad'. 'Vestfold Hospital Trust, Toens-
berg, Norway

Purpose: Obtain normal reference ranges and in-
traobserver variability for left (L) and (R) atrial
(A) volume indexes (VI) and ejection fractions
(EF) with real-time 3-dimensional echocardiogra-
phy (RT3DE) without the use of offline analyses.
Methods: RT3DE measurements of atrial volumes
and EF were performed in 159 carefully screened
healthy participants aged 29-79 years, considered
free from clinical and subclinical diseases based
upon a comprehensive screening visit includ-

ing 2-dimensional echocardiography (2DE). The
normal range was calculated as mean + 2 standard
deviations (SD) for maximal (max) and minimum
(min) atrial VIs and EFs. In 23 participants select-
ed at random two examinations were performed
with a mean interval of five days for the assess-
ment of intraobserver variability expressed as
coefficient of variability (CV). The CV was calcu-
lated as SD of the difference divided by the mean
of the variable under consideration.

Results: The normal ranges for left and right atrial
volume indexes and EFs are presented in the table.
The CVs for intraobserver variability were 9%

for max LAVI, 21% for min LAVI, and 13% for
LAEF. The respective CVs for RAVIs and RAEF
were 8%, 14%, and 12%.

Table 1 Males, =75 | Females, n=64 | 12301 901
Max LAVI, mifm? | 1542 15:39 1542
Min LAVI, mi/m? | 6-20 518 519
LAEF, % 4677 44-80 4579
Max RAVI, mi/m? | 18-50 1741 1847
Min RAVI, miim? | 7-22 518 520
RAEF, % 4674 4883 46-80

Normal ranges for left and right atrial volume indexes
and EFs.

Conclusions: In view of the increasing awareness
of the clinical importance and prognostic impact of
atrial enlargement and decreased contractility, the
normal ranges provided may be regarded as a use-
ful tool in daily practice with a new, fast and fairly
reproducible method.
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[P3395] Increased sensitivity to
ischemia in an early diabetic
cardiomyopathy: the role of
calcium handling

N. Rolim’', C. Ingul’, H. Hansen', T.
Stolen', M. Hoydal', A.B. Johnsen', U.
Wisloff'. 'ISB, NTNU, Trondheim, Nor-
way

Diabetic cardiomyopathy is characterized by early-
onset diastolic dysfunction and late-onset systolic
dysfunction. However, little is known about the
mechanisms underlying the response of the dia-
betic myocardium to ischemia.

Aim: To study the left ventricular (LV) dysfunc-
tion and the role of calcium handling in infarcted
diabetic mice in an early stage of diabetic cardio-
myopathy.

Methods and Results: A cohort of male diabetic
db/db and age-matched nondiabetic control mice
at 10 wk of age was randomly assigned into Sham
and myocardial infarction (MI) groups. MI was in-
duced by coronary ligation. Standard echocardiog-
raphy and tissue Doppler imaging were performed
by high-resolution in-vivo imaging system, and
diastolic sarcoplasmic reticulum (SR) calcium leak
was measured in isolated cardiomyocytes using
fluorescence microscope. One month after M1,
75% of the nondiabetic mice survived vs. 55% of
the MI diabetic mice (p=0.04). LV dilatation was
observed in MI diabetic mice compared to nondia-
betic (p=0.03). Peak systolic tissue velocity (Sm)
was 28% lower in MI diabetic mice than in nondi-
abetic group (nondiabetic: 19+1 vs. 17£2mm/s;
diabetic: 1842 vs. 13£2*mm/s, * p=0.05, for Sham
and MI, respectively). Peak early diastolic tissue
velocity (Em) was decreased in both Sham and
MI diabetic mice (17+2* and 16+4* vs. 2543 and
25+4 mm/s, * p<0.05, respectively). Diastolic SR
calcium leak was unchanged in 10-wk diabetic
mice compared with nondiabetic mice. However,
increased diastolic SR calcium leak was observed
in MI diabetic mice relative to MI nondiabetic
mice.

Conclusion: The altered calcium homeostasis is an
important determinant of sensitivity to ischemia
and of loss of the ventricular function in the early
stage of diabetic heart disease in diabetic mice.
The identification of the cellular early damage
could facilitate proper interventions and provide
protection against development of diabetic cardio-
myopathy in the later stages of the disease.
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[P1674] Increased production
of CXCL16 in experimental and
clinical heart failure; a possible
role in extracellular matrix
remodeling

C.P. Dahl', C. Husberg', L. Gullestad’,
A. Waehre', A.V. Finsen', B. Halvors-
en’, P. Aukrust', E. Oie', A. Yndestad’,
G. Christensen'. 'University of Oslo,
Oslo, Norway

Background: Although both experimental and
clinical studies indicate a role for inflammation in
the development of myocardial failure, knowl-
edge about the production and functional role of
the different inflammatory actors in heart failure
(HF) remains incomplete. Based on its combined
role in inflammation and vascular remodeling, we
hypothesized a role for CXCL16 in the pathogen-
esis of HF.

Methods and Results: Our main findings were: (i)
Patients with chronic HF (n=188) had significant-
ly raised plasma levels of CXCL16 as compared
with healthy controls (n=20), that significantly
correlated with the degree of disease severity. (ii)
Left ventricular (LV) tissue from patients with
severe HF (n=8) showed enhanced production of
CXCL16 compared to non-failing LV (n=6) as as-
sessed by Western blotting. (iii) In mice exposed
to pressure overload we found enhanced CXCL16
mRNA levels in the LV, with particularly high
levels in those with decompensated hypertrophy.
In mice with post-myocardial infarction (post-MI)
HE, expression of CXCL16 was increased both in
the infarcted and the non-infarcted areas of LV 3
and 7 days after coronary artery ligation, indicat-
ing early onset of increased CXCL16 production.
The increase in CXCL16 in the tissue at 7 days
post-MI was associated with increased CXCL16
levels both in cardiomyocytes and in non-cardio-
myocytes (i.e., endothelial cells and fibroblasts).
(iv) In vitro experiments showed that CXCL16
induces enhanced protein synthesis in neonatal
rat cardiomyocytes, and promotes proliferation
and matrix metalloproteinase (MMP) activity in
myocardial fibroblasts accompanied by a signifi-
cant increase in gelatinolytic activity. Further-
more, CXCL16 induced increased MMP activity
in cardiomyocytes, primarily reflecting increased
MMP-2 levels. (v) Using specific inhibitors in
cell experiments, we showed that the effect of
CXCLI16 on fibroblasts involved activation of the
c-Jun N-terminal kinases.
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Conclusion: We demonstrate enhanced myocar-
dial expression of CXCL16 in both experimental
and clinical HF. The combined effect of CXCL16
on cardiomyocytes and myocardial fibroblasts
suggest a role for CXCL16 in extracellular matrix
remodeling and ultimately also in the development
of HF.

[243] Increased levels of
cytokines, vasoactive peptides,
and growth factors in alveolar
macrophages in heart failure

C.P. Dahl', L.1.B. Sikkeland', A.K. An-
dreassen’, E. Gude’', L. Gullestad’, J.
Kongerud', P. Aukrust', E. Oie'. 'Uni-
versity of Oslo, Oslo, Norway

Purpose: Pathophysiologic interactions between
the heart and the lungs in heart failure (HF) are
well recognised. Increased circulating levels of va-
soactive peptides and cytokines known to be syn-
thesised in the heart in HF may directly affect the
lungs and potentially also vice versa. The purpose
of the present study was to investigate whether ex-
pression of different factors known to be increased
in the myocardium and/or the circulation in HF is
also increased in alveolar macrophages in HF.

Methods: Twenty-two non-smoking HF patients
(NYHA functional class II-IV) and 16 healthy con-
trols were included in the study. Lung function and
diffusion capacity were investigated by spirometry
and DLCO, respectively. Induced sputum was per-
formed after inhalation of hypertonic saline, and
alveolar macrophages were isolated from the spu-
tum by use of magnetic microbeads. Gene expres-
sion was examined in alveolar macrophages and in
peripheral blood by real-time RT-PCR.

Results: Lung function and diffusion capacity
were reduced in HF patients compared to controls
with significantly lower FVC (88+4 vs. 112+3%
of predicted value), FEV1 (84+4 vs. 104+3% of
predicted value), and DLCO (6944 vs. 101+3%

of predicted value) (P<0.05 for all). Real-time
RT-PCR demonstrated increased mRNA levels of
several important cytokines, chemokines, vasoac-
tive peptides, and growth factors in alveolar mac-
rophages from HF patients compared to controls
(P<0.05): endothelin-1 (1.8-fold), adrenomedullin
(10-fold), TNFa (2.3-fold), IL-1B (3.9-fold), IL-6
(12-fold), MCP-1 (2.2-fold), IL-8 (4.2-fold), ac-
tivin A (10.5-fold), and CTGF (3.2-fold). MIP-1a
mRNA levels were not altered in HF. A similar in-
crease in mRNA levels was not found in peripheral
blood, indicating that the increase in gene expres-

sion is taking place in the lungs and is not a result
of induction in monocytes in the circulation before
entering the pulmonary compartment. nRNA
levels of adrenomedullin, IL-6, MCP-1, IL-8, and
CTGF in alveolar macrophages from HF patients
displayed a negative correlation to left ventricular
ejection fraction (P<0.05).

Conclusions: Several important cytokines, chem-
okines, vasoactive peptides, and growth factors
are induced in alveolar macrophages in human HF.
Further studies should clarify whether this induc-
tion affects pulmonary remodelling and whether
the increased synthesis of these factors is reflected
by increased release to the circulation and thus po-
tentially may affect the failing myocardium.

[2049] Normal values for
diastolic strain rate from
combined speckle tracking
and Doppler tissue imaging.
Preliminary data from the
HUNT3-study

H.D. Dalen’, A. Thorstensen’, C.B.
Ingul', S.A. Aase', A. Stoylen'. 'Nor-
wegian university of science and tech-
nology, Trondheim, Norway

Purpose: Strain rate imaging is becoming a widely
published method for quantifying both systolic and
diastolic left ventricular (LV) function. The aim of
the study is to establish normal values for global
diastolic strain rate.

Methods: 1296 persons aged 20 to 89 which par-
ticipated in the HUNT 3 study was randomised to
echocardiographic examination which included
colour tissue Doppler imaging Personell were
eligible for inclution if they were without known
heart diseases, diabetes or treated hypertension. 31
were excluded after echocardiographic examina-
tion.

Post-prosessing analysis was performed with a
semi-automatic software with segmentation of the
myocardium and tracking along ultrasound beam
with tissue Doppler and tracking perpendicular to
the ultrasound beam with speckle tracking. Seg-
ments with poor data quality were discarded man-
ually. An 18 segment LV model was used. 22770
segments were analysed. Global diastolic strain
rate was calculated as the average of accepted
segments for E and A respectively. 98,9% had seg-
ments accepted for global strain rate measurement.
Results: The over all longitudinal diastolic strain
rate E and A (s') was (SD) 1,29 (0,29) and 0,98
(0,23).
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Participants were divided into 3 age groups: <40,
40-59 and >60 years. In females longitudinal di-
astolic strain rate E (s) was (SD) 1,56 (0,24), 1,36
(0,25) and 1,08 (0,20) respectively and in males
1,41 (0,23), 1,21 (0,22) and 1,03 (0,23). There was
a very highly significant decrease of strain rate

E with increasing age with p<0,0001 between all
adjacent age groups. Mean strain rate E was higher
in female groups than in male and the significance
of difference between genders was very highly sig-
nificant with p<0,0001.

Longitudinal strain rate A (s) in females was 0,83
(0,17), 0,98 (0,22) and 1,37 (0,29) respectively.
The increase in mean strain rate A with increas-
ing age was very highly significant with p<0,0001
between adjacent age groups, but there was no sig-
nificant difference between genders.

Conclusions: The study presents preliminary nor-
mal values for global diastolic strain rate E and

A for both genders. Mean strain rate E decreases
significantly with increasing age and is significant
higher in females than in males. Mean strain rate
A increases significantly with increasing age but
there is no significant difference between genders.
In all age groups there is a significant variability
for both diastolic strain rate E and A which has to
be taken into account in individual clinical deci-
sion making.

Abbreviations: LV - Left ventricle

SD - Standard deviation

[P4100] Prognostic value of
inappropriate left ventricular
mass in severe aortic stenosis

G. Cioffi', P. Faggiano?, E. Vizzardi®, L.
Tarantini*, D. Cramariuc®, E. Gerdts®, C.
Stefenelli’, L. Dei Cas®, G. De Simone®.
'Division of Cardiology, Villa Bianca
Hospital, Trento, Italy, Italy; 2Cardiol-
ogy Unit, Spedali Civili, Brescia, Italy.,
Brescia, Italy; *Department of Car-
diology, University of Brescia, Italy.,
Brescia, Italy; “Division of Cardiology,
S. Martino Hospital, Belluno Italy, Bel-
luno, Italy; *Department of Heart Dis-
ease, Haukeland University Hospital,
and Institute of m, Bergen, Norway;
$Department of Clinical and Experi-
mental Medicine, Federico I, Universi-
ty Hospit, Naples, Italy

Objectives: To define the prognostic impact of
inappropriate left ventricular mass (iLVM) in pa-
tients with severe aortic stenosis (AS).
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Background: In some patients with AS left ven-
tricular (LV) myocardial growth exceeds individ-
ual needs to compensate LV hemodynamic load.
This condition, named “iLVM?”, is a powerful
marker of cardiovascular events in patients with
arterial hypertension. How it influences prognosis
in patients with AS is yet unknown.

Methods: We analyzed clinical and echocardio-
graphic data from 200 patients (75+11 years, 54%
hypertensive) with severe AS defined as valve
area < 1 cm? and mean trans-aortic gradient > 40
mmHg. Patients were followed for 21418 months.
iLVM was diagnosed by echocardiography when
the measured LV mass exceeded 28% of the ex-
pected value predicted from height, sex and stroke
work.

Results: Event-free survival with end-points de-
fined as death or aortic valve replacement or hos-
pitalization for non-fatal myocardial infarction

or heart failure in the 119 patients with appropri-
ate and 81 (40%) with iLVM was 71 vs 54% at

1 year, 50 vs 27% at 3 years, and 38 vs 10% at
S-year follow up, respectively (all p <0.02). Cox
proportional hazard analysis identified iLVM as

a strong predictor of adverse outcome independ-
ent of NYHA functional class, diabetes, trans-
aortic valve peak gradient and extent of valvular
calcification. Impact of iLVM on prognosis was
significant both in asymptomatic and symptomatic
patients. Among patients with LV hypertrophy,
those with iLVM had a risk of adverse events 3.2-
fold higher than counterparts with appropriate LV
mass.

Conclusions: iLVM is common in patients with se-
vere AS and has a negative influence on outcome,
independent of severity of valve disease, diabetes
and functional status. In patients with traditional
LV hypertrophy, iLVM provides additional prog-
nostic information.

[P509] Improved left- and
right ventricular function after
exercise training in COPD
patients

C. Bjork Ingul', E. Bronstad', A.E.
Tjonna', O. Rognmo', H. Dalen’, U.
Wisloff', S. Steinshamn'. 'Department
of Circulation and Medical Imaging,

Medical Faculty, NTNU, Trondheim,
Norway

Objective: In general, patients with cardiovas-
cular disease obtain more beneficial cardiac and
fitness adaptation from aerobic interval training
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(AIT) than moderate continuous exercise train-
ing (MCT). However, this has not been studied in
chronic obstructive pulmonary disease (COPD)
patients were lung ventilation is a clear limitation
to exercise capacity. The aim of this study was to
determine the effects of AIT Vs. MCT on cardiac
function and fitness level in COPD patients.
Methods: 17 patients with COPD (65+7 years, 13
men) with FEV1 52.8+11 (% pred), FEV1% FVC
44+11 (% pred) and a smoking history of 34+9
packyears were randomly assigned to MCT (n =
7; 70% of peak heart rate (HR) for 47 minutes) or
AIT (n=10; 95% of peak HR for 4x4 minutes) 3/
week/12 weeks.

17 age- and sex-matched healthy individuals
served as reference group. Spirometry, maximal
oxygen uptake (VO2max) and echocardiography
were examined before and after the intervention
period.

Results: Both AIT and MCT increased VO2max
and work economy by 7% and 10% (p<0.02).
Right and left ventricle systolic function was
significantly lower in the COPD patients and im-
proved by both modes of exercise training com-
pared to controls (Table). Exercise training did
not change, resting and peak HR, blood pressure,
FEV1 and did not improve diastolic function.
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[P863] Impact of stroke volume
on cardiovascular events in
hypertensive patients with
electrocardiographic left
ventricular hypertrophy. A LIFE
substudy

M.T. Lonnebakken’, E. Gerdts', K.
Boman?, K. Wachtell?, B. Dahlof*, R.B.
Devereux®. 'Haukeland University
Hospital and University of Bergen,
Bergen, Norway; ?Skeleftaa County
Hospital and Umeaa University Hospi-
tal, Umeaa, Sweden; *Rigshospitalet,
Copenhagen, Denmark; “Sahlgren-
ska University Hospital, Gothenburg,
Sweden; *Weill Cornell Medical Center,
New York, United States of America

Background: Left ventricular (LV) geometric pat-
terns carry different cardiovascular (CV) risk in
hypertensive patients with electrocardiographic LV
hypertrophy. We hypothesized that this difference
may be mediated by different stroke volume (SV).

Methods: To test this hypothesis, the association
between LV SV and combined CV death, stroke
and myocardial infarction, the pre-specified pri-

Table 1. Echocardio- AIT MCT | MCT | P-val-
graphic variables Control | AIT pre post P-value pre | post |ue
sVml 86 69.9 81.3 |0.038 |63.3 |76.3 |0.043
LVOT Vmax m/s 1.0 0.93 1.01 |0.033 |0.85 |0.95 |0.018
CO I/min 53 43 52 0035 |43 |49 |0.049
LV S’ cmis 8.0 6.8 80 |0005 |69 |81 |0.018
LVE cm/s 8.8 7.6 83 |01 89 |98 |01
TAPSE mm 22.3 259 |0.005 |21.0 |244 |0.028
RV S’ cm/s 14.1 125 144 10017 | 121 | 139 |0.027
RV Global SR s -1.34  |-1.69 | 0.008 |-1.48|-1.70|0.028

SV - stroke volume, LV - left ventricular, LVOT - LV outflow tract,
RV - right ventricular, S’ - tissue Doppler systolic velocity, E’ -
tissue Doppler early diastolic velocity, TAPSE - tricuspid annular
plane systolic excursion, SR - strain rate.

Conclusion: Both exercise regimens improved
systolic cardiac function, despite moderate effect
on physical fitness. In contrast to other patient
groups studied, exercise intensity seems not to be
important to achieve beneficial cardiac effects in
COPD patients.

mary study end-point, was assessed in Cox re-
gression analysis using data from baseline and
annual follow-up visits in 939 patients during
4.8 years of randomized losartan- or atenolol-
based treatment in the Losartan Intervention
For Endpoint reduction in hypertension (LIFE)
echocardiography substudy.

Results: During follow-up, a total of 105 pri-
mary end-points occurred. At baseline, lower
LV SV was associated with smaller body size,
female gender, lower LV mass, higher relative
wall thickness and more concentric LV geom-
etry (all p<0.01). In time-varying multivariable

Cox-regression analysis, lower in-treatment LV
SV was independently associated with higher risk
of CV events (HR 1.55 per 1 SD lower SV [1.25-
1.91] p<0.001) while no significant associations
with in-treatment concentric geometry nor systolic
blood pressure were found (Table).

. Hazard | 95% Confi-

Variable ) .
ratio | dence interval

Stroke volume* (per 1 SD lower) | 1.55 | 1.25-1.91 <0.001
Relative wall thickness* 142 [0.71-2.84 0.325
LV mass index* (per 1 SD higher) |1.34 | 1.14-1.57 <0.001
Systolic blood pressure* (per 1 122 |0.99-149 0.061
SD lower)
Randomized losartan treatment 1.08 |0.73-1.61 0.692
Framingham risk score at baseline | 1.05 | 1.03-1.07 <0.001

*In treatment levels.
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Conclusion: In hypertensive patients with elec-
trocardiographic LV hypertrophy participating in
the LIFE echocardiography substudy, the relation
between LV geometry and prognosis is partly ex-
plained by lower SV predicting higher risk of CV
events.

[P4205] NT-proBNP keeps its
predictive ability during several
years of follow-up

H. Wedel', J.J.V. Mcmurray?, J. Wik-
strand?, J. Cleland?®, P. Dunselman?, A.
Hjalmarson?®, J. Kjekshus®, F. Waag-
stein®, CORONA Study Group. 'Nordic
School of Public Health, Gothenburg,
Sweden; 2BHF Glasgow Cardiovas-
cular Research Centre, University of
Glasgow, Glascow, United Kingdom;
3Department of Cardiology, University
of Hull, Kingston Upon Hull, Yorkshire,
United Kingdom; “Department of Car-
diology, Medisch Centrum, Alkmaar,
Netherlands; Sahlgrenska University
Hospital, Gothenburg, Sweden; ¢Uni-
versity of Oslo, Oslo, Norway

Objective: To analyze the importance of the bio-
marker NT-proBNP (BNP) by time of follow up
after adjustment of other well-known risk factors
in patients with stable advanced systolic heart fail-
ure.

Methods: Patients in CORONA with BNP avail-
able from baseline (n=3366) were analyzed. The
hazard function of death from heart failure (and of
other events) was estimated by Poisson models as
a continuous function of time in study and BNP to-
gether with other risk variables. The event hazard
was of the form exp(B0+p1-x1+.+pk-xk), where
B0, 1, etc, were constants and x1, x2, etc, were
the values of the variables. More precisely the time
in study was modeled by connected linear pieces
in specified intervals and interaction between log-
BNP and time in order to investigate whether the
predictive power changed (decreased) with time.
Endpoints were all-cause mortality (n= 940 deaths)
and for death due to worsening of heart failure (n=
230 deaths). The HR for a difference in logBNP of
one standard deviation was calculated by time of
follow up. The HR for EF is given for a difference
of 5%. The following variables at baseline have
been used in the model: logBNP, ejection fraction
(EF), diabetes mellitus (DM), age, sex, New York
Heart Association (NYHA) class, hypertension
and MI. Median follow up time was 32.8 months.
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Results: logBNP was the strongest predictor of
outcome both early and later during follow up. In
the first six months of follow the HR for all cause
mortality was 2.7 decreasing to 1.6 after 3 years
with both p<0.001, for EF the figures were 1.2
p=0.003 and n.s. See figure below. Correspond-
ing figures for death due to worsening of heart
failure was 3.6 and 2.0 with both p<0.001, and 1.3
p=0.007 and 1.1 p=0.04, respectively.

Comments Neither a conventional Cox proportion-
al hazards model nor a time dependent Cox regres-
sion model allow for the type of modeling we have
done. The Cox model gives a strait line approxi-
mation of the curves.

Conclusions: Adding the biomarkers NT-pro-BNP
to routine clinical variables can improve the pre-
diction of cardiovascular risk in older patients with
advanced systolic heart failure. NT-proBNP added
substantial information as regards risk estimation
in both short term and long time prediction. Inter-
estingly, even a three-year-old BNP carries a stron-
ger risk for death than a recent measurement of EF.

[1015] Impact of alcohol and
smoking habits on the risk of
new-onset atrial fibrillation in
hypertensive patients with ecg
left ventricular hyperirophy:
the life study

I. Ariansen', K. Wachtell?, M. Hecht
Olsen?, H. Ibsen®, R.B. Devereux>, P.M.
Okin?®, S.E. Kjeldsen', B. Dahlofé, LIFE
Study Group. 'Dept of Cardiology,
Oslo University Hospital, Ulleval, Oslo,
Norway; 2Department of Cardiology,
The Heart Center, Rigshospitalet, Uni-
versity of Copenhagen, Copnhagen,
Denmark; 3Dept of Internal Medicine,
Glostrup University Hospital, Copenha-
gen, Denmark; “Division of Cardiology,
Holbaek Hospital, Holbaek, Denmark;
SWeill Cornell Medical College, New
York, United States of America; *Dept
of Internal Medicine, Sahlgrenska Uni-
versity Hospital/Ostra, Gothenburg,
Sweden

Objective: Atrial fibrillation (AF) is associated
with increased cardiovascular events and the in-
cidence of new-onset AF is increased by hy-
pertension. Antihypertensive treatment reduces
new-onset AF and treatment with the angiotensin
receptor blocker losartan is more effective than the
beta-1 selective blocker atenolol in this respect.
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However, it is unclear how smoking and alcohol
intake influence the risk of new AF during treat-
ment which we assessed in the Losartan Inter-
vention For Endpoint reduction in Hypertension
(LIFE) study.

Methods: In LIFE, a double-blinded, randomized,
parallel-group study, 9,193 hypertensive patients
(46% men; mean age 67 yrs, average blood pres-
sure 174/98 mmHg after placebo run-in) with
ECG-documented left ventricular hypertrophy
(LVH), randomized to once daily losartan- or aten-
olol-based antihypertensive therapy were followed
for a mean of 4.9 years. At baseline 8,831 patients
had neither a history of AF nor AF by ECG Min-
nesota coding, and were thus at risk of developing
this condition during the study.

Results: ECG confirmed new-onset AF in 353
patients. New-onset AF occurred in 5.7% (n = 20)
of patients with alcohol intake > 10 units/week vs.
3.9% (n = 333) patients with lower or no alcohol
intake. Univariate Cox analyses showed that time-
varying heart rate and systolic blood pressure,

and baseline Cornell product ECG LVH, weight,
height, total cholesterol, urine albumin/creatinine
ratio, age, male gender, Caucasian ethnicity, prior
congestive heart failure and Framingham risk
score significantly predicted subsequent new AF.
Intake of alcohol >10 units/week was predictive of
AF in univariate Cox analysis, HR (95% CI) 1.6
(1.0, 2.5) p=0.042. Multivariate Cox regression
analyses showed that age, male gender, time-vary-
ing systolic blood pressure, time-varying Cornell
voltage-duration, time-varying heart rate, treat-
ment allocation, and intake of alcohol >10 units/
week (HR 1.8 (1.2, 2.9), p = 0.009) independently
predicted new-onset AF.

Trend for impact of smoking was cancelled out in
the Cox multivariate analyses, and there was no
significant interaction between high alcohol intake
and smoking.

Conclusions: High intake of alcohol was associat-
ed with an increased risk of new-onset AF maybe
due to volume changes or to direct toxic effects on
the left atrium. However, smoking habits did not
influence the risk of new-onset AF in these hyper-
tensive patients with ECG LVH.

[1100] Osteoprotegerin predicts
long-term all-cause mortality

in patients with chronic heart
failure

T. Ueland', P. Aukrust', J. Kjekshus', J.
Hulte?, M. Lindberg?®, J. Wikstrand?, L.
Gullestad'. 'National University Hospi-
tal, Oslo, Norway; 2Sahlgrenska Uni-
versity Hospital, Gothenburg, Sweden;
3AstraZeneca, MoIndal, Sweden

Purpose: Numerousreports confirm a pathogenic
role for tumor necrosis factor (TNF)a in thedevel-
opment and progression of heart failure (HF).We
have shown thatosteoprotegerin (OPG), a member
of the TNF superfamily, may be implicated inthe
pathogenesis of HF and that OPG levels are pre-
dictive of survival in patients withpost-infarction
HF. However, prognostic data in patients with
chronic HF arelacking.

Methods: The importance of plasma OPGas a

risk factor for the primary endpoint (cardiovascu-
lar death, nonfatalmyocardial infarction, nonfatal
stroke; events, n=411) and for all-causemortality
(events, n=424) was investigated in a total of 1464
patients at least60 years of age [mean age 72+7
(SD), 341 (23%) women], in NYHA class II-1V,
with ischaemic systolic HF receiving optimal phar-
macologicaltherapy in the Controlled Rosuvastatin
Multinational Trial in Heart Failure (CORONA)
population, randomly assigned to receive 10 mg
rosuvastatin or placebopr day and followed for a
median 32.8 months.

Results: OPG was strongly related to age, and
patients in Tertile 1of OPG were at much lower
risk than in those in Tertile 3. In multi-variab-
leanalyses, OPG as a continuous variable, added
no clear significant predictiveinformation for the
risk estimation of the primary endpoint, beyond
demographic,clinical and biochemical variables
(left ventricular ejection fraction, NYHAclass,
age, body mass index, diabetes, sex, intermit-
tent claudication, heartrate, serum creatinine and
apoAl), [HR1.05 (1.00-1.10), p=0.058]. How-
ever, OPG added independent predictiveinforma-
tion for all-cause mortality [HR 1.09 (1.04-1.14),
p<0.001]. The primaryendpoint and total mor-
tality were reduced by rosuvastatin in Tertile

1 of OPG [OPG<5420pg/ml;Cox adjusted HR
0.67 (0.45-0.99), p=0.047, and 0.65 (0.43-0.98),
p=0.038,respectively], but not in Tertile 2 or 3,
interactionby treatment comparing the three OPG
Tertiles showed p=0.076.
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Conclusion: Circulating OPG is predictive of all-
causemortality in patients with advanced chronic
systolic HF of ischemic aetiologyindependently of
conventional risk markers.

[P2223] Humoral changes,
expression of endothelial
selection ligands and bubble
grade following SCUBA

(self contained underwater
breathing apparatus) dive

D. Glavas', A. Markotic', Z. Valic',

N. Kovacic?, I. Palada’, R. Martinic’,

T. Breskovic', D. Bakovic', A.O. Bru-
bakk?, Z. Dujic'. 'Split University
Hospital, Split, Croatia; 2University of
Zagreb-School of Medicine, Zagreb,
Croatia; *Norwegian University of Sci-
ence and Technology, Trondheim, Nor-
way

SCUBA (S) diving has diverse risk to health. The
decompression sickness (DCS) is initiated by gas
bubbles. Since CD15 and CD15s are leukocytes
antigens recognised as ligands by endothelial se-
lectins, we assumed they could be markers for
impaired vasodilatation following diving. Aim: To
evaluate humoral changes, expression of endothe-
lial selection ligands (CD15 and CD15s on leu-
kocytes) and formation of gas bubbles following
open sea S dive.

Methods: We performed an analysis of peripheral
blood samples to detect the leukocytes that carries
CD15 and CD15s and flow cytometry analysis of
CD15 and CD15s to estimate any alteration in the
membrane expression of those markers. The blood
samples of 8 divers were collected 30 mins be-
fore and 50 mins after a dive to 54 m for 20 mins
bottom time. The number of gas bubbles in the
heart was monitored by ultrasound (according to
Eftedal-Brubakk method).

Results: Gas bubbles were observed in the right
side of the heart in all 8 divers. The maximal mean
bubble grade was 1.9+1.9 bubbles/cm?. There
was a significant increase in total white blood
cells after the dive (before 6.4+1.6:after 8.0+1.9
(x10 9/1) and neutrophils (3.8+1.4:5.7£1.9), the
monocytes slightly but not significantly increased
(0.3+0.2:0.4+0.2), while lymphocytes signifi-
cantly decreased (2.3+£0.5:1.8+0.6). There were
no significant changes in the red blood cells

and platelet counts. There was a significant in-
crease in LDH (175.3£39.5: 206.1+44.8 (1IU/1)),
CK (158.0455.1:242.3+75.4), CKMB fraction
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(4.0+2.1:11.34£2.1), Na (137£1.0:139.5£1.1 (uM))
and decrease in K (4.8+0.2:4.3+0.3). There were
no significant changes in glucose, laktate, CRP
and troponin. The proportion of CD15+monocyte
increased significantly after the dive (before dive
38.4+19.3 (mean+SD):after 67+34.2 (P<0.01; t-
test) as well as the CD15s monocyte (CD15s high)
(3.2+1.4:6.7+4.0 (P<0.05; t-test). The expression
of the CD15 and CD15s was continously low on
lymphocites (CD3+CD19+).There were no cor-
relation between CD15+monocyte expression and
average bubble formation (r=-0.56; P=0.17), as
well as with CD15s+monocytes (r=0.43;P=0.29).
Conclusion: The study suggests that biochemi-
cal changes, induced by SCUBA diving, primarily
activate existing monocytes, rather that increase
their number. The significant change of CD15+
monocytes and CD15s+high monocytes is not
critical for bubble formation but may be involved
in endothelial dysfunction. In addition, there were
signs of muscle injury what supports the idea that
inflammation may be part of decompression in-
jury. The specific mechanisms involved in bubble
formation await further examination.

[P2088] The frequency and
intra-individual variation of
clopidogrel non-responsiveness
over time as measured by
VerifyNow in patients with
stable coronary heart disease

A.A. Pettersen’, H. Arnesen’, I.U.
Njerve', M.T. Kase', I. Seljeflot'. 'Dept.
of Cardiology, Oslo University Hospi-
tal, Ulleval, Oslo, Norway

Evaluation of in vitro treatment effect of clopi-
dogrel has lately been given large attention, and
different laboratory methods are now available for
this purpose.

Aims and Methods: We investigated the frequency
and stability of clopidogrel non-responsiveness

in patients with stable coronary heart disease by
use of the VerifyNow P2Y12 method. The method
gives results both in platelet reaction units (PRU)
and as %-inhibition. Patients on chronic single
aspirin treatment (160 mg/d) were randomized to
continue on aspirin or change to clopidogrel 75
mg/d. Follow-up time for laboratory assessements
were 1 month and 1 year. All blood samples were
drawn in fasting condition 24 hour after the last
intake of medication.

The cut-off for response was defined as the
95%/5% percentile of all patients tested when



HJERTEFORUM NR 4 - 2009; VOL 22

being on aspirin (n=227, mean age 62 yrs, 78%
male), giving PRU value >170 and %-inhibition
<24% to be non-responders.

Results: After 1 month on clopidogrel (n=89) the
mean PRU-level was 144 (SD 69) and %-inhibi-
tion 43 (SD 25). After 1 year blood samples from
70 patients on clopidogrel were available and the
mean PRU-level was 154 (SD 79) and %-inhibi-
tion 35 (SD 28), significantly different from 1
month (p=0.050 and p=0.013, respectively). The
frequency of non-responders defined with PRU
and % inhibition was 35% and 28%, respectively
at 1 month and 43% and 41% respectively at 1
year. To evaluate the intra-individual variation of
non-responsiveness over time we performed an
agreement calculation, which shows an agreement
of 67% when using the PRU with kappa =0.321
(p=0.001) and 77% with kappa =0.504 (p<0.001)
when using the % inhibition, judged to be fair or
moderate.

In conclusion, the frequency of clopidogrel non-
responsiveness evaluated by the VerfyNow P2Y 12
method is considerable, in agreement with data
obtained with other methods. The intra-individual
variation over time, although significant agree-
ment, indicate that precaution has to be taken when
judging the individual response. The concequences
for clinical outcome is under investigation.
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agreement calculation, which shows an agreement
of 67% when using the PRU with kappa =0.321
(p=0.001) and 77% with kappa =0.504 (p<0.001)
when using the % inhibition, judged to be fair or
moderate.

In conclusion, the frequency of clopidogrel non-
responsiveness evaluated by the VerfyNow P2Y 12
method is considerable, in agreement with data
obtained with other methods. The intra-individual
variation over time, although significant agree-
ment, indicate that precaution has to be taken when
judging the individual response. The concequences
for clinical outcome is under investigation.
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