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4.6
INFLAMMATION AND AORTIC STIFFNESS. A MULTICENTRE LONGITUDINAL
STUDY IN PATIENTS WITH INFLAMMATORY BOWEL DISEASE

Luca Zanoli ', Kadir Ozturk 2, Maria Cappello >

"Nephrology, Department of Clinical and Experimental Medicine, Policlinico
Universitario, University of Catania, Via Santa Sofia 78, 95123, Catania, Italy
2Department of Gastroenterology, Gulhane School of Medicine, Etlik, Ankara,
Turkey

3DIBIMIS, School of Medicine, University of Palermo, Italy

Background: Inflammatory Bowel Disease (IBD) is characterized by a low
prevalence of traditional risk factors, an increased aortic pulse-wave veloc-
ity (aPWV) [1] and an excess of cardiovascular events. We have previously
hypothesized that the difference between expected and observed cardio-
vascular risk could be explained by chronic inflammation [2]. In this multi-
centre longitudinal study, we tested the hypothesis that increased aPWV is
reversible with anti-tumor necrosis factor-alpha (anti-TNFa) therapy.
Methods: We enrolled 334 patients (82 patients with ulcerative colitis [UC],
85 patients with Crohn’s disease [CD] and 167 healthy control subjects
matched for age, sex and mean blood pressure) from 3 Centres in Europe
and followed up them for 4 years (range 2.5—5.7 years).

Results: At baseline, IBD patients had higher aPWV than controls. IBD patients
in remission and those treated with anti-TNFa during follow-up experienced an
aortic destiffening whereas aPWV increased in those with active disease
and those treated with salicylates (Figure 1, P = 0.01). Disease duration
(P = 0.02) and, in UC patients, the increase in CRP during follow-up
(P = 0.02) were associated with aortic stiffening. All these results were
confirmed after adjustment for major confounders. Finally, the duration of
anti-TNFa. therapy was not associated with the magnitude of the reduction in
aPWV at the end of follow-up (P = 0.85). This finding could suggest that
anti-TNFa therapy has a beneficial effect on functional arterial stiffening.
Conclusions: Long-term anti-TNFa therapy reduced aPWV, an established
surrogate measure of cardiovascular risk, in patients with IBD. This suggests
that effective control of inflammation may reduce cardiovascular risk in
these patients.
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4.7
THE EFFECT OF TRANSCATHETER AORTIC VALVE IMPLANTATION ON
AORTIC STIFFNESS AND HEMODYNAMICS

Vasiliki Gardikioti "2, D. Terentes-Printzios 2, C. Vlachopoulos 2,
K. Toutouzas 2, M. Xanthopoulou 2, G. Benetos 2, G. Latsios 2,
V. Penesopoulou 2, V. Tsigkou 2, G. Siasos 2, E. Vavuranakis 2, D. Tousoulis 2

1st Department of Cardiology, Hippokration General Hospital of Athens,
Medical School, National and Kapodistrian University of Athens, Greece
2Hippokration Hospital, University of Athens, 1st Department of Cardiology,
Athens, Greece

Purpose/Background/Objectives: Aortic stiffness and central hemody-
namics are established vascular biomarkers. Transcatheter aortic valve im-
plantation (TAVI) is a promising new technique for the treatment of aortic
valve stenosis in elderly patients. We examined the effect of TAVI on the
elastic properties of the aorta and on central hemodynamics.

Methods: We included fifty patients (mean age 80.7 + 8.3 years, 27 male)
with symptomatic aortic stenosis treated by TAVI. In measurements prior
and acutely after the procedure, carotid-femoral pulse wave velocity
(cfPWV) and brachial-ankle pulse wave velocity (baPWV) were used as indi-
cators of arterial stiffness. Aortic pressures and aortic augmentation index
corrected for heart rate [AIx@75] were used to assess aortic hemodynamics.
Results: There was a statistically significant increase in measurements of arterial
stiffness (7.7 &+ 1.5vs 8.3 + 1.9 m/s for cfPWV and 1931 4 577 vs. 2469 + 682 cm/s
with p = 0.006 and p0.05). Peripheral pulse pressure (p = 0.047) increased
significantly and peripheral DBP (p = 0.05) decreased significantly.
Conclusions: Our study led to the observation that patients undergoing TAVI
present with an increase in arterial stiffness in the acute phase after the
procedure, accompanied by an improvement of wave reflections. At the
same time, a dissociation between aortic and peripheral BP after TAVI was
observed, which may indicate important clinical value.
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4.8
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ARTERIAL WALL FIBROSIS IN PREECLAMPSIA
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Valintina Zernetkina °, Wen Wei *, Edward Lakatta °, Alexei Bagrov °
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Background: Previous studies implicated cardiotonic steroids, including
Na/K-ATPase inhibitor marinobufagenin (MBG), in the pathogenesis of pre-
eclampsia (PE). Immunoneutralization of heightened MBG by Digibind, a
digoxin antibody, reduces blood pressure (BP) in patients with PE, and
anti-MBG monoclonal antibody lessens BP in a rat model of PE. Recently,
we demonstrated that MBG induces fibrosis in cardiovascular tissues via
mechanism involving inhibition of Fli1, a nuclear transcription factor and a
negative regulator of collagen-1 synthesis.

Objectives and Methods: We hypothesized that in PE, elevated placental
MBG levels is associated with development of fibrosis of umbilical arteries.
Thirty patients with PE (mean BP = 118 4+ 4 mmHg; 29 + 2 years; 35 weeks
gest. age) and 26 gestational age-matched normal pregnant subjects (mean
BP = 92 + 2 mmHg; controls) were enrolled in the clinical study.
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Results: PE was associated with a higher placental MBG level (48.6 + 7.0 vs.
13.6 + 2.5 nmol/g; P < .01), four-fold decrease of Fli1 and two-fold increase
of collagen-1 in placentae (P < .01) vs. control. PE was associated with five-
fold decrease in Fli1 level and two-fold increase in collagen-1 level in the PE
umbilical arteries vs. those from the normal subjects (P < .01). Isolated
rings of umbilical arteries from the subjects with PE exhibited impaired
response to the relaxant effect of sodium nitroprusside, vs. control vessels
(ECso = 141 nmol/L vs. ECsg = 0.9 nmol/L; P < .001). In vitro 10 nmol MBG
mimicked effect of PE, and monoclonal anti-MBG antibody reversed this effect.
Conclusion: These results demonstrate that elevated placental MBG level is
implicated in the development of fibrosis umbilical arteries in PE.
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5.1
STRESS-INDUCED SYMPATHETIC ACTIVITY AND THE RETINAL
VASCULATURE: THE SABPA PROSPECTIVE STUDY

Leoné Malan ', Nicolaas Malan 2, Wayne Smith ?

"North-West University, South Africa
2North-West University, Potchefstroom, South Africa

Objectives: Retinal vessels are part of the intracranial vasculature and anal-
ysis thereof complements behavioural and brain measures. Mental stress was
related to downregulation of norepinephrine in Africans. Hence we continue
by assessing prospective associations between sympathetic nervous system
activity and retinal vessel calibres.

Methods: Black and Caucasian participants (n = 275; 45 + 9 years) were
stratified into tertiles according norepinephrine:creatinine (NE:Cr) ratio at
baseline. Three year prospective % changes (A) for depression (PHQ-9), uri-
nary NE:Cr, serum cortisol and High-Density-Lipoprotein (HDL, neuronal-
membrane-integrity and ischemic stroke risk marker) were obtained. At
3yr-follow-up, retinal microvascular calibres were quantified from digital
images in the mydriatic eye and salivary cortisol (sC) and a-amylase (sAA),
adrenergic activity marker were obtained.

Results: Only the low NE:Cr-tertile group (44% Black; 64% Men), showed
chronic depression and hypertension prevalence. Over 3yrs, their NE:Cr
increased whereas cortisol and HDL decreased. At 3yr-follow-up, wider ve-
nules (stroke risk marker) were apparent in the low- compared to the
high-tertile group (Figure 1). In the low-tertile group, chronic depression
was associated with stroke risk markers, wider venules [OR 1.7; P = 0.03]
and lower HDL [OR 4.8; P = 0.04]. In this group, arteriole narrowing was
associated with ANE:Cr, Acortisol and sAA; whilst a wider venule was asso-
ciated with ANE:Cr and sC.

Conclusions: In reaction to depression and low NE:Cr levels, homeostatic re-
flexes facilitated upregulation of norepinephrine and concurrent downregu-
lation of cortisol. Stress-induced sympathetic nervous system activity
however disturbed myogenic tone, neuronal-membrane-integrity and retinal
venular widening; increasing the susceptibility for ischemic stroke.

mLow NECr OHigh NECr

250 2445 344

200 189:6

1511 1504

263" 318 304

3yrNECr A (%) 3yr Cortisol A (%) Ateriolae (MU) Venule (MU)

Figure 1: Comparing (mean + SE) sympathetic actity marker changes (a%) over 3 years and retinal vessel diameters at follow-up in low vs. high
norepinephrine:creatinine tertiles. Confounders included: age; log gamma glutamyl transferase; high density lipoprotein cholesterol; diastolic ocular
perfusion pressure and retinopathy. ‘P < 0.05; **P < 0,001

5.2

DIFFERENTIAL CHARACTERISTICS BETWEEN AORTIC PRESSURE
AUGMENTATION AND CAROTID FLOW AUGMENTATION: CLINICAL
IMPLICATIONS FOR CEREBRAL WHITE MATTER HYPERINTENSITIES

Junichiro Hashimoto ', Berend Westerhof %, Sadayoshi Ito *
"Miyagi University of Education Medical Center, Sendai, Japan
2vu University, Amsterdam, the Netherlands

3Tohoku University, Sendai, Japan

Background: Aortic stiffness and pressure wave reflection have been found
to be associated with age-related cerebral microvascular disease, but the
underlying mechanism remains obscure. We hypothesized that cerebral (ca-
rotid) flow augmentation potentially mediates these associations.
Methods: Doppler waveforms were recorded in 286 patients with hyperten-
sion to measure the carotid flow augmentation index (FAIx) as the late/early
systolic velocity amplitude ratio. Tonometric waveforms were recorded to
estimate the aortic pressure augmentation index (PAIx), aortic compliance,
and carotid-femoral and carotid-radial pulse wave velocities (PWVs). Addi-
tionally, white matter hyperintensities (WMH) on brain MRl were evaluated
using the Fazekas scale.

Results: With increasing age, the carotid late-systolic velocity increased
whereas the early-systolic velocity decreased, although the aortic augmented
pressure increased in parallel with the incident wave height (P<0.001). Both
FAIx and PAlx increased with age, but the age-dependent curves were up-
wardly concave and convex, respectively. FAIx increased exponentially with
increasing PAIx (r = 0.71). Compared to PAIx, FAIx was more closely
(P <0.001) correlated with the aortic PWV, aortic compliance, and aortic/pe-
ripheral PWV ratio. FAIx was associated with WMH scores independently of
confounders including age, gender, diabetes, hypercholesterolemia and
aortic PWV (P = 0.02), and was more predictive of WMH presence than PAIx.
Conclusions: Carotid FAIx had closer associations with age, aortic stiffness
and cerebral WMH than did aortic PAIx. These results indicate that carotid
flow augmentation (enhanced by aortic stiffening and pressure wave reflec-
tion from the lower body) causes microcerebrovascular injury potentially
through increasing cerebral flow pulsations, but this detrimental effect is
even greater than that estimated from PAIx.
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CAROTID ARTERY STIFFNESS INCREASES THE RISK OF INCIDENT
DEPRESSIVE SYMPTOMS: THE PARIS PROSPECTIVE STUDY 3
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Background: Late-life depression is related to poor quality of life and
increased risk of mortality and cardiovascular disease. Effective interven-
tions for prevention and treatment of late-life depression need to be devel-
oped, which requires a better understanding of late-life depression risk
factors. Arterial stiffness may contribute to late-life depression via cerebro-
vascular damage, but evidence is scarce.

Aim: To investigate the association between carotid artery stiffness and inci-
dent depressive symptoms in a large community-based cohort study.
Methods: This longitudinal study included 7,013 participants (60 (SD 6)
years; 36% women) free of depressive symptoms at baseline. Carotid stiff-
ness (high-resolution echotracking) was determined at baseline. Presence
of depressive symptoms was determined at baseline and at 4 and 6 years
of follow-up and was defined as a score >7 on a validated 13-item question-
naire (Q2DA) and/or new use of antidepressants. Logistic regression and
generalized estimating equations (GEE) were used.



