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P11.09

SHEAR STRAIN IN THE COMMON CAROTID ARTERIAL WALL RELATED TO

AGE?

T. Idzenga, S. Holewijn, H. H. G. Hansen, C. L. De Korte
Radboud University Nijmegen Medical Center, Nijmegen, Netherlands

The primary trigger for myocardial infarction and stroke is destabilization of
atherosclerotic plaques. It has been hypothesized that locally increased
longitudinal shear strain (LSS) facilitates the development of vulnerable
plaques [1]. LSS is defined as the change of longitudinal deformation in radial
direction. Ultrasound strain imaging allows local assessment of LSS [2].
In 8 asymptomatic volunteers (age: 20e64 yrs.) radiofrequency (rf) ultra-
sound data of the common carotid artery were acquired in longitudinal
direction using a Medison Accuvix V10, equipped with an L5-13 linear array
transducer (fc Z 8.5 MHz). In each volunteer rf data were acquired at three
beam steering angles during multiple cardiac cycles [3]. Simultaneously the
ECG-signal was recorded. LSS was estimated in a selected region-of-interest
(ROI) using a coarse-to-fine cross correlation based algorithm [3,4].
The estimated shear strain showed a cyclic pattern with an increase during
the systolic and a decrease during the diastolic phase. The maximum LSS
ranged between 3 and 17% and appeared to decrease with age. This
decrease could be related to stiffening of the arterial wall.
This study provides initial normal values of LSS in the common carotid artery.
The maximum LSS appears to decrease with age. Further validation in
patients will open the door for clinical predictions of plaque rupture.
[1] Idzenga, T. et al. Bioscience Hypotheses, 2011
[2] Idzenga, T. et al. Ultraschall in der Medizin, 2011
[3] Hansen, H. et al. Physics in Medicine and Biology, 2010
[4] Lopata, R. et al. Ultrasound in Medicine and Biology, 2009
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PRESSURE-INDEPENDENT ASSOCIATION BETWEEN AORTIC STIFFNESS

AND LEFT VENTRICULAR CONCENTRIC GEOMETRY

G. Schillaci, G. Pucci, L. Settimi, M. Pilati, A. Baroni, E. Mannarino
University of Perugia, Perugia, Italy

Background: Systolic blood pressure (BP) is the main pressure determinant
of left ventricular (LV) mass in hypertension. It is uncertain whether arterial
stiffness and central hemodynamics are related to LV mass and geometry
independently of brachial, central or 24-hour BP level.
Methods: 744 consecutive never-treated subjects with uncomplicated
essential hypertension (men 59%, age 49�11 years, BP 149/93�16/10
mmHg) underwent M-mode echocardiography and 24-hour BP monitoring.
Carotid-femoral pulse wave velocity (cfPWV), aortic augmentation and
aortic BP were evaluated by applanation tonometry.
Results: Women with LV hypertrophy (LV mass >51 g/m2.7) had a higher
cfPWV (10.5�3 vs 9.3�2 m/s, p<0.001), augmentation (21�7 vs 16�7
mmHg, p<0.001) and heart rate-corrected augmentation index (.37�.08 vs
.34�.12, pZ0.04). Similar data were found in men. LV relative wall thick-
ness (RWT) but not LV mass index was significantly associated with cfPWV
independent of age and brachial, central or 24h systolic BP (see Table).
The association of aortic augmentation with LV mass and RWT was no longer
significant after adjustment for age and systolic BP. In a multiple regression
model, 24h systolic BP, LV mass and cfPWV (all p<0.05) independently pre-
dicted LV-RWT when a consistent number of risk factors was simultaneously
controlled for.
Conclusion: The impact of aortic PWV on LV concentric geometry is indepen-
dent and additional to that of peripheral, central or 24h BP.
P11.11

SYSTEMIC LUPUS ERYTHEMATOSUS AND CARDIOVASCULAR EVENTS

A. Cypiene 1, D. Miltiniene 1, J. Dadoniene 1,2, A. Laucevicius 1,2

1State Reserach Institute for Innovative Medicine, Vilnius, Lithuania
2Vilnius University, Vilnius, Lithuania

Objective. To identify the frequency and character of cardiovascular events
in patients with systemic lupus erythematosus (SLE) and to examine the risk
factors for their development.
Materials and methods. The database of SLE was looked through to deter-
mine the frequency of cardiovascular events among the patients with the
following case control study being designed. Seventy two patients formed
the case control study out of which 27 had a cardiovascular event in the
past and 45 were controls without the event matching the control by disease
duration.
Results. Since 2003 year 175 patients were diagnosed with SLE and treated
at tertiary rheumatology center. Twenty seven out of them have experi-
enced the cardiovascular events and some of them for several times. In total
37 cardiovascular events were diagnosed. Angina pectoris was the most
common event. Patients with cardiovascular events were older at the time
of the event, more likely to have higher platelet counts in the blood, lower
hemoglobin and less disease activity index score compared to controls. Cases
were also more likely to have taken higher doses of corticosteroids
[17.8(11.5) vs 12.9(8.0)] and higher white blood cell count in the blood
[7.54(3.53 vs 5.44(2.71)]. In multivariable logistic regression analyses, only
leucocytosis was significant risk factor for the development of cardiovas-
cular events. The other two factors: age and the use of higher steroid doses
have drawn near but havn’t crossed the level of statistical significance.
This research was funded by a grant (No. MIP e 83/2010) from the Research
Council of Lithuania.
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B2-MICROGLOBULIN, PULSE PRESSURE AND METABOLIC ALTERATIONS IN

PATIENTS ON HEMODIALYSIS

V. Raikou 1, N. Tentolouris 1, D. Kyriaki 2, A. Evaggelatou 2, J. Boletis 3

11st Dpt of Medicine Propaedeutic, National and Kapodistrian University of
Athens, General Hospital "Laiko", Athens, Greece
2Dpt of Nuclear Medicine, General Hospital "Laiko", Athens, Greece
3Dpt of Nephrology and Transplantation,General Hospital "Laiko", Athens,
Greece

Background/Aim: Pulse pressure (PP) is a result of arterial stiffness seen in
dialysis patients, but may be a consequence of fluid overload. We examined
the role of beta2 emicroglobulin (b2 M) in PP in relation to metabolic alter-
ations in patients on different hemodialysis (HD) modalities.
Methods: We studied 76 hemodialyzed patients on regular HD (n Z 34), pre-
dilution bagged hemodiafiltration (n Z 19) and online predilution hemodia-
filtration (n Z 23). b2M levels were measured by radioimmunoassay, and the
clearance of b2M was assessed by Kt/V for b2M. Arterial stiffness was
measured as carotid femoral pulse wave velocity, and PP was derived.
Insulin levels were measured using immunoradioassay, and insulin resistance
was calculated using homeostasis model assessment insulin resistance
(HOMA-IR). Serum bicarbonate levels were measured using a blood gas
analyzer, and percent sodium removal was calculated.
Results: b2 M levels predict increased PP (p Z 0.02) adjusting for age, HD
modalities, HD duration, HOMA-IR and percent sodium removal. b2M was
positively associated with HOMA-IR (r Z 0.306, p Z 0.007). Serum bicar-
bonate levels and carotid-femoral pulse wave velocity were inversely asso-
ciated (r Z e0.719, p Z 0.001).
Conclusions: b2M levels were positively associated with PP, which was influ-
enced mainly by dialysis modality fluid and sodium balance and less by arte-
rial stiffness. b2 M levels were positively associated with insulin resistance.
Uremic acidosis may contribute to arterial stiffness.

P11.13

CORONARY CALCIFICATION IN YOUNG AND MIDDLE-AGED MEN WITH

CORONARY ARTERY DISEASE

S. G. Kozlov, T. V. Balachonova, H. A. Machmudova, M. B. Belkind
Cardiology Research Center, Moscow, Russian Federation

Objective: To compare the presence and extent of coronary calcification in
young and middle-aged patients with new onset coronary artery disease
(CAD) with matched controls without a history of CAD.



Subject characteristics (nZ150)

Age (years) 69 � 11
Male gender (%) 73
Systolic (mmHg) 150 � 20
Diastolic BP (mmHg) 81 � 11
Diabetic (%) 22
Cardiovascular disease (%) 39
eGFR (mL/min/1.73m2) 32 � 11
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Methods: A total of 50 men aged 28 to 50 (mean age: 43 � 5) years with
angiographically proven CAD underwent multislice computed tomography
(MSCT) studies. Those with arterial hypertension, diabetes mellitus or
marked hypercholesterolemia (LDL cholesterol >4.5 mmol/l) were excluded
from the study. Coronary calcification wAS quantified using the Agatston
score (CCS). The results were compared with a group of 30 controls without
CAD, matched for sex, age, and risk factors.
Results: Calcifications were present in 86% of patients with CAD and in 16.7%
of controls (p <0.001). The mean (SD) CCS was 285�314 in the CAD patients
versus 31�129 in the controls (p <0.001). Absence of calcium, CCS of 1 to 99
(mild), 100 to 399 (moderate), and �400 (severe) was observed in 7 (14%), 16
(32%), 15 (30%), and 12 (24%) of the patients with CAD, and in 25 (84%), 3
(10%), 1 (3%), and 1 (3%) of the patients without CAD, respectively. Extent
of coronary calcification in the CAD patients was not related to the severity
of CAD.
Conclusion: In young and middle-aged patients with new onset CAD the
presence and extent of coronary calcification is significantly greater than
in matched controls.

P11.14

INFLUENCE OF SUBCLINICAL THYROID FAILURE ON ARTERIAL STIFFNESS

IN WOMEN WITH ARTERIAL HYPERTENSION

O. Ryabtceva, Z. Blankova, T. Chazova, F. Ageev, I. A. Orlova
Russian Cardiology Research Center, Moscow, Russian Federation

Background: The association between arterial stiffness increasing and
mortality in patients with arterial hypertension (AH) is well recognized.
There is ongoing debate whether subclinical thyroid failure may exert dele-
terious effects on the cardiovascular system with the consequences of
increased morbidity and mortality. The OBJECTIVE of our study was to
examine influence subclinical hypothyroidism (SCH) on arterial stiffness in
women with arterial hypertension.
Methods: 40 females with AH (20 pts with normal thyroid function (control) and
20 with SCH underwent brachial-ankle pulse wave velocity (PWVba) measure-
ments for evaluation of arterial stiffness. Thyroid-stimulating hormone (TSH)
level was 4.01-10.0 mU/ml in SCH patients. Mean FT4 was respectively
14.8�2.0 and 15.2�2.8 pmol/L in control and SCH group (pZ0.298).
Results: Hypothyroid patients demonstrated higher PWVba (15.0�2.4m/s vs
13.3�2.3m/s, pZ0.016). There were no differences in age (65.1�6.9 years
vs 64.5�6.7 years, pZ0.397) and systolic pressure (135.7�19.0 vs
137.2�18.2, pZ0.401) between SCH patients and controls.
Conclusions: Subclinical hypothyroidism is associated with changes in arte-
rial stiffness. Significant changes of arterial stiffness were observed in
subjects with TSH 4.01-10.0 mU/ml suggesting that even early stage of
thyroid failure is associated with increased cardiovascular risk.
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ANGIOTENSIN CONVERTING ENZYME -2 (ACE-2) POLYMORPHISMS

RS4646156 AND RS4646174 ARE ASSOCIATED WITH CENTRAL PULSE

PRESSURE, BRAIN NATRIURETIC PEPTIDE AND NYHA CLASSIFICATION IN

PATIENTS WITH CHRONIC HEART FAILURE

A. Va�sk�u 1, J. Pa�renica 2, M. Pávková-Goldbergová 1, P. Kala 2,
M. Poloczek 2, J. �Spinar 2

1Masaryk University, Faculty of Medicine, Department of Pathophysiology,
Brno, Czech Republic
2Masaryk University, Faculty of Medicine, Faculty Hospital Brno,
Department of Internal Cardiology Medicine, Brno, Czech Republic

The pulse pressure (PP) is an independent predictor of cardiovascular
morbidity and mortality. The PP level increases with the age and this
increase is due to stiffness of large arteries. Angiotensin I converting enzyme
2 cleaves angiotensin I to angiotensin - (1-7) with vasodilatation and
antiproliferative effects. In human medicine, the ACE-2 relation to the
pulse pressure has not been studied yet. The aim of the study was to test
possible association among phenotypes (central pulse pressure evaluated by
invasive method in stable patients with well-preserved systolic function of
the left ventricle, BNP as a marker of a severity of the disease and NYHA
classification) and genotypes in two polymorphisms of ACEe2 gene.
Methods: A group of 312 patients with chronic heart failure (170 men and
142 women, median age 63 years) was enrolled in the study. The
rs4646156 and rs4646174 polymorphisms in ACE-2 gene were detected by
Tasman SNP genotyping.
Results: The central pulse pressure was highly significantly correlated with
BNP, NT- proBNP and big endothelin levels. We observed significant
differences in central pulse pressure among carriers of different genotypes
of both ACE-2 polymorphisms (PZ0.01 and 0.03, respectively). For the
heterozygote genotype AT (rs4646156) a and CG (rs46461745) we report
the higher risk for women in all NYHA groups compared to men (P<0.04-
0.000001) with average sensitivity of 0.550 and specify of 0.980.
Conclusion: The heterozygote genotypes in ACE-2 polymorphisms are more
risky for women with chronic heart failure compared to men.
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BLOOD PRESSURE VARIABILITY IS ASSOCIATED WITH AORTIC STIFFNESS

AND TROPONIN-T IN PATIENTS WITH CKD STAGES 3 AND 4

L. A. Tomlinson 1, M. L. Ford 2, E. R. Smith 2, S. G. Holt 3, C. Rajkumar 2

1Addenbrooke’s Hospital, Cambridge, United Kingdom
2Brighton and Sussex Medical School, Brighton, United Kingdom
3Monash University, Melbourne, Australia

Introduction: Clinic blood pressure predicts future cardiovascular risk but
variability of systolic blood pressure (SBP) may be closely associated with
adverse outcomes. Increased variability of SBP may be due to loss of buff-
ering capacity in the aorta through increased vascular stiffness. This may
be important in chronic kidney disease (CKD) where patients have acceler-
ated aortic stiffening and high cardiovascular mortality. However, the rela-
tionship between aortic stiffness and BP variability in patients with CKD has
not previously been studied.
Methods: 150 patients with CKD stages 3-4 in a prospective study of cardio-
vascular risk underwent 24-hour ambulatory blood pressure (24h-ABPM) and
measurement of aortic pulse wave velocity (aPWV). Serum Troponin-T (TnT)
was measured using a high-sensitivity assay.
Results: Standard deviation of 24h-ABPM SBP was associated with age
(rhoZ0.28,p<0.001), clinic SBP (rhoZ0.20,pZ0.01), heart rate
(rhoZ0.30,p<0.001), aPWV, (rhoZ0.22, P<0.01) and TnT (rhoZ0.26,pZ0.001).
SD24h-ABPMwashigheramongdiabetics (16vs18mmHg,p<0.05) andpeoplewith
previous cardiovascular disease (15vs18mmHg, pZ0.001). There was no signifi-
cant difference in SD of 24h-ABPM SBP between people treated with different
antihypertensive drugs or total number of antihypertensives taken. In stepwise
multivariable analysis, factors independently associated with SD 24h-ABPM SBP
were heart rate, cardiovascular disease and TnT (R2Z0.18,p<0.001).
Conclusion: Aortic stiffness is associated with blood pressure variability.
However, may be due to the association of cardiovascular disease with aortic
stiffness rather than a causal mechanism.

P11.17

CALCIFICATION OF THE THORACIC AORTA ON CHEST X-RAY e

ASSOCIATIONS WITH ABDOMINAL AORTIC CALCIFICATION AND PULSE

WAVE VELOCITY IN PATIENTS ON RENAL REPLACEMENT THERAPY

P. Schjelderup 1, J. H. Christensen 1, J. D. Jensen 3, K. E. Otte 4,
S. Ladefoged 2, P. B. Jensen 5

1Department of Nephrology, Aalborg Hospital, Aarhus University Hospital,
Aalborg, Denmark
2Department of Nephrology, Rigshospitalet, University of Copenhagen,
Copenhagen, Denmark
3Department of Nephrology, Aarhus University Hospital, Aarhus, Denmark
4Department of Nephrology, Fredericia Hospital, Fredericia, Denmark
5Department of Nephrology, Odense University Hospital, Odense, Denmark

Background: Abdominal aortic calcification (AAC) on lateral abdominal x-ray
and carotid-femoral pulse wave velocity (PWV) are independent predictors
of mortality and non-fatal CV events in patients on renal replacement
therapy (RRT). Guidelines suggest that the presence of AAC can be used to
identify patients at high risk. In this study aortic arch calcification (AoAC)


