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1.1

DIASTOLIC LEFT VENTRICULAR FUNCTION IN RELATION TO CIRCULATING

METABOLIC BIOMARKERS IN A GENERAL POPULATION

Zhen Yu Zhang 1,*, Vannina Marrachelli 2, Lutgarde Thijs 1, Wen Yi Yang 1,
Fang Fei Wei 1, Daniel Monleon 2, Lotte Jacobs 1, Tim Nawrot 3,4,
Peter Verhamme 5, Jens-Uwe Voigt 6, Tatiana Kuznetsova 1,
Josep Redón 2,7, Jan Staessen 1,8

1Studies Coordinating Centre, Research Unit Hypertension and
Cardiovascular Epidemiology, KU Leuven, Leuven, Belgium
2Metabolomic and Molecular Image Laboratory, Fundación Investigatión
Clı́nico de Valencia, Valencia, Spain
3Centre for Environmental Sciences, University of Hasselt, Diepenbeek,
Belgium
4Research Unit Environment and Health, KU Leuven Department of Public
Health and Primary Care, University of Leuven, Leuven, Belgium
5Centre for Molecular and Vascular Biology, KU Leuven Department of
Cardiovascular Sciences, University of Leuven, Leuven, Belgium
6Research Unit Cardiology, KU Leuven Department of Cardiovascular
Sciences, University of Leuven, leuven, Belgium
7Hypertension Unit, Division of Internal Medicine, Hospital Clinico,
University of Valencia, Valencia, Spain
8R & D Group VitaK, Maastricht University, Maastricht, The Netherlands

Background: The metabolic signature associated with subclinical diastolic
left ventricular (LV) dysfunction in the general population is unknown.
Objectives: This population study aimed at identifying a specific profile of
circulating me-tabolites associated with asymptomatic diastolic LV
dysfunction.
Methods: In 711 randomly recruited Flemish (50.8% women; mean age,
50.8 years), we assessed echocardiographic indexes of diastolic LV func-
tion in relation to 44 circulating metabolites determined by nuclear mag-
netic resonance spectroscopy. Statistical methods included multivariable-
adjusted regression analyses and partial least square discriminant analysis
(PLS DA).
Results: In multivariable analyses with Bonferroni correction, a’ was
inversely and e’/a’ was positively correlated (p � 0.048) with circulating
tyrosine, HDL apolipoproteins, glucose + glutamine, and an unidentified
molecule, while a’ was also inversely associated with glucose + 2 aminobu-
tyrate and glucose + 2 phosphoglycerate (p � 0.031). PLS-DA identified
three latent factors accounting for 54.4% of the variance. The metabolites
associated with better diastolic LV function included, amongst others,
glucose + glutamine (variable importance in projection score, 1.201),
glucose + 2 aminobutyrate (1.185), and glucose + 2 phosphoglycerate
(1.172). The three latent factors, compared with N-terminal prohormone
brain natriuretic peptide, increased (p < 0.0001) the area under the curve
from 0.64 to 0.73.
Conclusions: In the general population, diastolic LV function is associated
with a profile of circulating metabolites indicative of energy substrate
utilization and protection against oxidative stress. These metabolic
markers might lead to the discovery of new targets for prevention and
treatment of diastolic LV dysfunction at a subclinical and still reversible
stage.
1872-9312/$ e see front matter.
1.2

AGE-DEPENDENT ASSOCIATION OF 24-HOUR PERIPHERAL AND CENTRAL

PULSE PRESSURES WITH STROKE VOLUME

Giacomo Pucci 1,2,*, Francesca Battista 1,2, Fabio Anastasio 1,2,
Mariano Edoardo Crapa 1,2, Leandro Sanesi 1,2, Giuseppe Schillaci 1,2

1Unit of Internal Medicine, Terni University Hospital, Terni, Italy
2Department of Medicine, University of Perugia, Perugia, Italy

Objective: Pulse pressure (PP) is a complex physiologic trait affected by
many variables, including LV contractility (reflected by stroke volume), arte-
rial stiffness, and central-to-brachial amplification.The impact of age on the
relationship between stroke volume and central or brachial PP has not been
investigated.
Methods: 3765 untreated hypertensive adults (men 56%, age 50 � 12 years)
underwent 24-hour ambulatory BP monitoring (SpaceLabs) and M-mode
echocardiography. In a subset of 982 subjects in whom central PP was
measured by applying a transfer function to radial pulse wave (SphygmoCor),
we also estimated central office (or 24 h) PP by regression equations based
on office (or 24 h) PP and MAP, heart rate, age, height and sex (R2 Z 0.92
between estimated and measured central PP).The same equations were
then applied to the original population to obtain estimated central PP.
Results: Stroke volume had a significant direct association with both brachial
and central 24 h PP up to the age of 39 years. The above relationship weak-
ened with age and became mostly non-significant after the age of 40 (all
r < 0.10). Similar, although weaker, trends were observed for office PP
(both brachial and central).
Conclusions: 24-h PP has a strong direct association with LV stroke volume in
the young only, and might more exclusively depend on arterial stiffness later
in life. Since the above relationship was also observed with estimated cen-
tral PP, it may not depend on PP amplification. The “young” and “old” path-
ophysiological patterns of PP may help to explain the increasingly adverse
prognostic value of PP observed with advancing age.

1.3

PAST SMOKERS DECELERATE VASCULAR AGING IN THE LONG TERM

Dimitrios Terentes-Printzios *, Charalambos Vlachopoulos,
Nikolaos Ioakeimidis, Athanasios Aggelis, Panagiotis Xaplanteris,
Panagiota Pietri, Dimitrios Tousoulis
1st Department of Cardiology, Hippokration Hospital, Athens Medical School,
Athens, Greece

Objectives: Smoking has an unfavorable effect on arterial properties.
Vascular aging is an independent predictor of cardiovascular risk. We exam-
ined the effect of quitting smoking on the progression of arterial stiffness.
Methods: 142 subjects (mean age 51.9 � 10.8 years, 94 men) with no estab-
lished cardiovascular disease were investigated in 2 examinations over a 2-
year period. Subjects were categorized in current smokers, non-smokers
and ex-smokers. Exesmokers were further categorized according to the
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time elapsed since smoking (<5 years, 5e15 years and > 15 years). Subjects
had at the beginning and end of the study determinations of carotid-femoral
pulse wave velocity (PWV) and common carotid intima-media thickness.
Based on these measurements the annual absolute changes were calculated.
Results: Smoking at baseline was not associated with statistically significant
differences in PWV and CIMT. However, the annual change of PWV was statis-
tically different between the groups of smokers, non-smokers and the 3 groups
of ex-smokers (pZ 0.041) after adjustment for relevant confounders. Specif-
ically, smokers had 0.23m/s/year (95% CI: 0.10 to 0.35), non-smokers 0.17m/
s/year (95% CI: 0.08 to 0.25), quitters (<5 years) had 0.28 m/s/year (95% CI:
0.07 to 0.49), quitters (5e15 years) had 0.35 m/s/year (95% CI: 0.11 to 0.59)
and quitters (>15 years)�0.07m/s/year (95% CI:�0.26 to 0.13). Similar trend
for slower progression was observed for CIMT in past smokers (>5 years) but
this was not statistically significant.
Conclusions: Quitting smoking slows down progression of vascular aging af-
ter many years, implying a period of adjustment for former deleterious ef-
fects of smoking.

1.4

CHILDHOOD DETERMINANTS OF EARLY ADULT ARTERIAL STIFFNESS IN

DIFFERENT ETHNIC GROUPS

K. J. Cruickshank 1, L. Faconti 1,*, M. J. Silva 1, O. R. Molaodi 2,
Z. E. Enayat 1, A. Cassidy 2, A. Karamanos 1, U. M. Read 1, P. Dall 2,
B. Stansfield 2, S. Harding 1

1Cardiovascular Medicine & Social Epidemiology Group, Division of Diabetes
& Nutritional Sciences, Kings College London, London, UK
2Social and Public Health Sciences Unit, Institute of Health and Wellbeing,
University of Glasgow, Glasgow, UK

Childhood determinants of aortic pulse wave velocity [PWV] are poorly
understood. We tested how factors measured twice previously in childhood
in the MRC ‘DASH’ study, particularly body mass (BMI) components and BP,
affected PWV in young adults.
Methods: Of 6643 London children, aged 11e13 y, from 51 schools in samples
of about 1000 in 6 ethnic groups, with markedly different adult cardiovascu-
lar risk, 4785 (72%), were seen again at 14e16 y. In 2013, 666 (97% of invited)
took part in a young-adult pilot (21e23 y) follow-up. With psychosocial,
anthropometric and BP measures, PWV was recorded via an upper arm
cuff on the calibrated Arteriograph device. In a subsample (n Z 334) PA
was measured over 5 days via the ActivPal.
Results: Unadjusted PWVs in Black Caribbean and White UK young men
were similar (mean+SD 7.9 + 0.3 vs 7.6 + 0.4 m/sec) and lower in other
groups at similar systolic (s)BPs (120 mmHg) and BMIs (24.6 kg/m2). In
fully adjusted regression models, independent of BP effects, while Black
Caribbean (higher BMIs and waists), Black African and Indian young
women had lower PWV (by 0.5e0.8, 95%CI 0.1e1.1 m/sec) than White
UK women (6.9 + 0.2 m/sec), values were still increased by age, BP,
powerful impacts from waist/height and time spent sedentary but a
reducing impact of time walking >100steps/min (both p < 0.01), with a
racism effect (+0.4 m/sec) in women. Childhood effects of waist/hip
were also detectable.
Conclusion: Even by young adulthood, increased waist/height ratios, lower
physical activity, BP and psychosocial variables (eg: perceived racism) are
independent determinants of arterial stiffness, likely to increase with age.

1.5

RELATION OF ARTERIAL STIFFNESS WITH LEFT VENTRICULAR DIASTOLIC

FUNCTION IN GENERAL POPULATION

Wiktoria Wojciechowska 1,*, Katarzyna Stolarz-Skrzypek 1,
Agnieszka Olszanecka 1, Lukasz Klima 1, Jerzy Gasowski 2,
Tomasz Grodzicki 2, Kalina Kawecka-Jaszcz 1, Danuta Czarnecka 1

1I Department of Cardiology, Interventional Electrocardiology and
Hypertension, Jagiellonian University, Medical College, Krakow, Poland
2Department of Internal Medicine and Gerontology, Jagiellonian University,
Medical College, Krakow, Poland

Left ventricular diastolic function declines with aging and hypertension. It is
well known that elevated blood pressure results in increased arterial
stiffness. The study aims to determine the relationship between arterial
stiffness and left ventricular diastolic function in general population.
Methods: We recruited 303 (mean age, 46.9 years; 167 women, 155 normo-
tensives) members of randomly recruited families. Normotension and
hypertension were diagnosed based on both office and ambulatory blood
pressure measurements, or history of antihypertensive treatment. Pulse
wave velocity (PWV), peripheral and central pulse pressure (pPP; cPP)
were evaluated by means of pulse wave analysis. Left ventricle (LV) diastolic
function was determined by measuring transmitral (early (E) and late (A)
diastolic peak velocities and E/A ratio) and pulmonary (peak systolic (S)
and diastolic (D) velocity and S/D ratio) flow velocities and diastolic veloc-
ities of septal and lateral mitral annulus (E’ wave and E/E’ ratio) obtained
in tissue doppler. Additionaly we measured left atrium diameter (LAd).
Results: After adjusting for relatedness, pPP, cPP and PWV were negatively
associated with E/A, and positively with E/E’ and S/D (P < 0.001). In multi-
variate analysis the most closely related parameters were: cPP with E/
E’(b Z 0.04, P Z 0.001), cPP with S/D (b Z �0.004, P Z 0.011), and pPP
with E/E’ (b Z �0.03, P Z 0.003). Additionally pPP was associated with
LAd (b Z 0.058, P Z 0.011). In hypertensives pPP and cPP related both to
E/E’ and S/D (p < 0.01).
Conclusions: Our study suggested that increased arterial stiffness as esti-
mated by pulse pressure measurement might be considered as a determinant
of left ventricular diastolic dysfunction.

1.6

THE BODE INDEX PROGNOSTIC SCORE IS AN INDEPENDENT DETERMINANT

OF ARTERIAL STIFFNESS IN CHRONIC OBSTRUCTIVE PULMONARY DISEASE

(COPD)

Marie Fisk 1,*, Nichola Gale 3, Divya Mohan 2, Carmel M. McEniery 1,
Julia Forman 1, Charlotte E. Bolton 5, William MacNee 6,
John R. Cockcroft 3, Joseph Cheriyan 1, Ruth Tal-Singer 4,
Michael I. Polkey 2, Ian B. Wilkinson 1

1University of Cambridge & Cambridge University Hospital NHS Foundation
Trust, Cambridge, UK
2Imperial College & Royal Brompton & Harefield NHS Foundation Trust,
London, UK
3Wales Heart Research Institute, Cardiff University, Cardiff, UK
4GSK, PA, USA
5University of Nottingham, Nottingham, UK
6University of Edinburgh, Edinburgh, UK

Introduction: COPD is associated with increased cardiovascular risk, inde-
pendent of established risk factors. Arterial stiffness is a surrogate of cardio-
vascular risk and we sought to determine its relationship with COPD severity
and prognosis in the ERICA (Evaluation of role of inflammation in airways dis-
ease) multi-site UK study: the largest cohort study focusing on cardiovascu-
lar manifestations in COPD.
Methods: Spirometry and haemodynamicmeasures (aortic pulse wave velocity
(aPWV), augmentation index (AIx)) were performed in 729 COPD subjects aged
�40 years. COPD severity was classified by BODE Index [BMI (low BMI worse
prognosis), Obstruction (FEV1), Dyspnoea (mMRC score), Exercise tolerance
(6-minute walk distance) high BODE index: worse outcome], a validated score
based on clinical variables and an independent predictor of mortality in COPD.
Results: Mean aPWV was 10.3 (SD 2.6) m/s, AIx 27 (10)%. BODE correlated
with aPWV (R Z 0.2, p Z 0.0001) and this was maintained when adjusted
for study site, age, supine HR and MAP, years smoked and cardiovascular
comorbidities (MI, stroke, diabetes, peripheral vascular disease),
(b Z 0.2, p Z 0.0001). BODE was also a determinant of AIx when adjusted
for site, age, seated HR and MAP, years smoked and cardiovascular comor-
bidities (b Z 0.1, p Z 0.02).
Conclusions: BODE is associated with arterial stiffness in COPD, independent
of traditional risk factors. Its composite variables are not on the causal
pathway for vascular stiffness, so its association likely reflects patient sus-
ceptibility to smoke injury in the lungs and vasculature. BODE may also
enhance cardiovascular risk stratification in COPD, since its relationship
with stiffness was independent of self-reported cardiovascular
comorbidities.

2.1

A METHOD FOR THE MEASUREMENT OF PRESSURE SENSITIVITY OF

CAROTID-FEMORAL PULSE WAVE VELOCITY IN HUMANS

Mark Butlin, Alberto Avolio *

Macquarie University, Sydney, Australia

Background: Carotid-femoral pulse wave velocity (cfPWV), a marker of car-
diovascular disease, is modified by both blood pressure and changes in


