FXR-agonist Px-102 mitigates LXR-agonist induced hepatic steatosis through cholesterol
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LXR-agonists promote reverse cholesterol transport and are therefore promising agents in the
treatment of atherosclerosis. Its clinical utility is however severely hampered by its side effect:
hepatic steatosis. We have shown previously that the FXR-agonist Px-102 is able to mitigate
hepatic steatosis in C57/Bl6J-mice treated with the LXR-agonist T0901717 and that this coincides
with a massive increase in fecal cholesterol production. Here we made use of a computational
approach called Analysis of Dynamic Adaptations in Parameter Trajectories (ADAPT) to
investigate whether the increase in fecal cholesterol production explains the mitigation of LXRagonist induced hepatic steatosis observed upon co-treatment with an FXR-agonist. ADAPT is a
computational approach that is able predict how parameters in a computational model must
change through time in order to comply to a longitudinal experimental dataset.The model topology
focuses on processes occurring in the liver and includes FFA-uptake, VLDL-production, de novo
lipogenesis, cholesterol synthesis and bile acid synthesis. Notably, it connects de novo lipogenesis
and cholesterol synthesis through a common precursor pool, cytosolic acetyl-CoA. To obtain
adequate constraints for ADAPT we complemented measurements obtained from mice treated
with LXR-agonist and FXR-agonist with measurements of VLDL-TG production and de novo
lipogenesis in LXR-agonist treated C57/BL6J-mice. ADAPT was run on datasets from LXR-agonist
treated mice and datasets from mice treated with both LXR-agonist and FXR-agonist.
Subsequently, parameter predictions from the dataset of dual treated mice were compared with
those predicted for mice treated with LXR-agonist alone. The ratio of parameter predictions
between dual treated and LXR-agonist treated mice was used to modulate parameter predictions
for the LXR-agonist group. By comparing model outputs for hepatic triglycerides using parameter
trajectories from the LXR-agonist group as input along with a single parameter trajectory
modulated then allows for determining which processes explain the mitigation of LXR-induced
hepatic steatosis best. Using this approach, we found that both a decrease in de novo lipogenesis

and an increase in cholesterol production were major factors in the mitigating effect of FXRagonists on LXR-agonist induced hepatic steatosis.
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THE EFFECTS OF ASPIRIN RESISTANCE ON CORONARY ARTERY DISEASE SEVERITY
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Introduction: Atherothrombosis, which is the primary cause of acute ischemic syndromes in
vascular bed, comprises more than 35% of all the mortality in the world and is characterized by
rupture of atherothrombotic lesion which is associated with thrombotic complications. Aspirin is an
antithrombotic drug that is used in the primary and secondary protection against atherothrombotic
diseases and their complications. Aspirin inhibits cyclooxygenase-1 enzyme by acetylating the
serine residues and thus, prevents the synthesis of thromboxane-A2 and other eicosanoids from
arachidonic acid. Despite all the positive effects of aspirin, it is known that aspirin using
atherosclerosis patients experience recurrent vascular events in their long term follow ups. Studies
show that, in patients with documented laboratory resistance to aspirin, there are increases in the
incidence of myocardial infarction, stroke, cardiovascular mortality and reocclusion rate in patients
with percutaneous coronary intervention.
Aim: To investigate the relationship between aspirin resistance and coronary artery disease
severity and stent thrombosis related repetitive percutaneous coronary interventions.
Method: Our study included 100 patients who are followed with CAD diagnosis and under
therapeutic dose aspirin treatment, among the patients, 70 are aspirin non resistant and 30 are
aspirin resistant. In the study, the thrombocyte inhibition level of aspirin is measured with Verify
Now© system, the patients with ARU>550 are defined as aspirin resistant and with ARU<550 are
defined as aspirin non-resistant. Demographic variables, cardiovascular risk factors, body mass
indexes, usage of drugs with the possible interaction with aspirin, biochemical parameters,
coronary angiographic features are compared between the groups that are aspirin resistant and
aspirin non-resistant. Results: In our study, the relation of coronary artery disease severity with
aspirin resistance is found to be significant. The disease severity which is calculated with Gensini
score is found 85,96±29,70 in aspirin resistant group and 55,28±29,70 in aspirin non-resistant
group (p=0,001). Furthermore, in aspirin resistant group, the increase of stent thrombosis and
repetitive percutaneous coronary interventions is also found to be significant (84,6% vs. 38,5%;
p=0,016).
Conclusion: There is increased level of coronary artery disease severity and increased frequency
of repetitive percutaneous coronary interventions in the patients with aspirin resistance.

Table 1: Comparison of stent thrombosis between aspirin responsive and resistant groups

Table 2: Comparison of Gensini score between aspirin responsive and resistant groups
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Glucose or Impaired Glucose Tolerance
Abstract nr. 754
Author Derosa , Giuseppe, University of Pavia, Pavia, Italy
Co-author(s) - Cicero , Arrigo
Co-author(s) - Romano , Davide
Co-author(s) - d'Angelo , Angela
Co-author(s) - Maffioli , Pamela
Topic Primary & Secondary prevention of CVD; Lifestyle Measures and Pharmacological
Intervention
Keywords Diabetes
Aim: to evaluate if a supplementation with n-3 PUFAs at high doses could give a regression of
the condition of impaired glycemia and also check their effects on fasting plasma insulin (FPI) and
insulin resistance (HOMA-index).
Methods: we enrolled 281 patients with impaired fasting glucose (IFG) or impaired glucose
tolerance (IGT); 138 (49.11%) subjects were randomized to n-3 PUFAs group, 1 g three times a
day, and 143 (50.89%) to placebo for 18 months. We assessed at baseline, and after 9, and 18
months these parameters: circumferences, body mass index (BMI), fasting plasma glucose (FPG),
fasting plasma insulin (FPI), HOMA-index, lipid profile. Moreover, at baseline and at the end of the
study, all patients underwent an oral glucose tolerance test (OGTT) with 75 g of glucose.
Results: we observed a decrease of glycemia and HOMA-IR with n-3 PUFAs, both compared to
baseline (p < 0.05 at 9, and p< 0.01 at 18 months), and to placebo (p < 0.05 at 9, and p< 0.01 at
18 months). We recorded an increase of FPG and HOMA-IR after 18 months of placebo treatment
(p < 0.05). Fasting plasma insulin decreased both compared to baseline after 9 (p < 0.05), and 18
months (p < 0.01) with n-3 PUFAs. Placebo increased FPI after 18 months (p< 0.05), moreover
FPI recorded with n-3 PUFAs was lower compared to the one obtained with placebo after 18
months (p < 0.05). After OGTT performed at the end of the study, more patients returned to a
condition of euglycemia with n-3 PUFAs compared to placebo. Total cholesterol, and LDL-C did
not change during the study, while HDL-C increased after 18 months of n-3 PUFAs (p < 0.05).
Triglycerides decreased after the introduction of n-3 PUFAs, both compared to baseline (p < 0.05
at 9, and p< 0.01 at 18 months), and to placebo (p < 0.05 at 9, and p < 0.01 at 18 months).
Conclusions: treatment with n-3 PUFAs was effective in reducing glycemia in patients affected by
IFG or IGT and seems to be helpful to slow the development of type 2 diabetes mellitus.
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Background: Monocytes and macrophages play important role in atherosclerosis progress of
familial hypercholesterolemia (FH) patients. Different subsets of monocytes exert opposite effect
as pro-inflammatory or anti-inflammatory, so the distribution of monocyte subsets is able to be a
marker to measure the severity of atherosclerosis inflammatory response.Circulating monocytes
are subdivided into CD14+CD16 inflammatory monocytes with a phenotype that resembles the
original description of monocytes and CD14+CD16+ resident monocytes with a phenotype that
resembles mature tissue resident macrophages. CD14+CD16+ monocytes are a heterogeneous
population and consist of CD14highCD16+ and CD14lowCD16+ subsets, according to the
intensity of CD14 expression. It has been shown that the proportion of CD14+CD16+ monocytes
was significantly reduced in FH homozygotes compared with healthy persons. In this study, we try
to do further exploration of the monocyte subsets distribution in heterozygous FH patients.
Objective: To investigate the characteristics and distribution of monocyte subsets of heterozygous
familial hypercholesterolemia patients. In addition, to analyze the possible mechanisms of the
different description of monocyte subsets and further understanding of the involving immune
response in FH patients, thus in order to provide new methods to evaluate the progression and
treatment efficacy of FH.
Method: Flow cytometry was used to detect monocyte subpopulations in peripheral blood from 54
heterozygous FH patients and 65 healthy persons by using monoclonal antibodies (CD14, CD16,
and HLA-DR).
Results: There was no significant difference in the proportion of CD14+CD16+ monocytes of the
two groups (P>0.05). But further analysis in the two subpopulations of CD14+CD16+ (CD14high
CD16+ and CD14lowCD16+ monocytes), compared with the normal control, the proportion of
CD14highCD16+ was down-regulated (2.75%±1.34% VS 3.36%±1.75%P<0.05).
Conclusions: Previous studies mainly focused on the distribution of CD16+ and CD16 monocyte
subpopulations. But the CD14highCD16+ subpopulation of CD16+ monocytes was the
intermediate process that monocytes transform to macrophages. The decline of CD14highCD16+
monocytesproportion showed, in FH patients, the transformation rate of inflammatory monocytes
into macrophages was reduced and most of the monoctyes showed the character of inflammatory

monocytes. So the proportion of CD14highCD16+ monocytes may be a more sensitive indicator to
measure the inflammatory response in FH patients.
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Introduction: The development program for alipogene tiparvovec started 10 years ago with the
dosing of the first patient in 2005. Three interventional open label, prospective clinical trials and 2
retrospective studies have been completed in The Netherlands and Canada. EMA approval was
achieved in 2012 (GlyberaTM).
Methods: 27 subjects received a single administration of 3 different doses of AAV1-LPLS447X at
1x1011, 3x1011, and 1x1012 gene copies/kg via IM injections, with or without a 12-week immunesuppression regimen (ISR). Subjects with triglycerides >10 mmol/L, <20% of normal post-heparin
LPL activity and confirmed LPL gene mutations were eligible. The duration of the 3 prospective
clinical trials was 1 to 5 years. Retrospective studies completed after a median post-treatment
follow up (PTFU) of 3 and 6 years included an analysis of hospitalizations and pre- vs posttreatment disease-related abdominal events (pancreatitis and acute abdominal pain events
consistent with pancreatitis) by a blinded committee.
Results: Muscle expression of LPLS447X protein was confirmed via immunohistochemistry (N=17
subjects tested; PTFU range 10-52 weeks). Chylomicron (CM)-TG content and CM kinetics
significantly improved. In 14 subjects tested at weeks 12 and 52, TG and cholesterol content
decreased in a buoyant CM fraction, with reciprocal increases in a less buoyant, VLDL-rich
fraction. Post-prandial CM (ppCM) clearance (as measured by AUC24) improved by 93% and 68%
at week 14 and week 52, respectively, vs baseline (N=5 and 3 subjects tested, respectively).
Pooled analysis of all subjects’ events showed a decrease of 40% and 60% post-treatment in
pancreatitis and acute abdominal pain events consistent with pancreatitis, respectively vs. an
equivalent period pre-treatment, and parallel reductions in hospitalizations and ICU stays were
documented after a median 6 years of PTFU. No trend was observed relating severe AEs to dose
or ISR. Two deaths occurred, unrelated to gene therapy. No cellular or humoral immunological

response to the LPLS447X protein occurred.
Conclusions: A gene therapy approach to LPLD has shown sustained LPL protein expression,
improvement in CM clearance, and long term reductions in disease-related abdominal events and
hospitalizations. No significant safety concerns have emerged. Additional studies are planned to
further extend biochemical and clinical observations.
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Introduction
Familial hypercholesterolemia (FH) is a monogenetic disorder characterized by severely increased
levels of low-density lipoprotein cholesterol (LDL-C) and increased risk for premature
cardiovascular disease (CVD). Statins are the first choice treatment for patients with FH.
However, the effect size in terms of CVD prevention is unknown in FH since placebo-controlled
trials are considered unethical and unavailable. The aim of our study is to quantify the effect of
statins on CVD incidence in FH.
Methods
We performed a retrospective cohort study in the national Dutch FH registry. Eligible patients were
heterozygous FH (HeFH) patients, identified between 1994 and 2014. Index patients and patients
who experienced a CVD event before 1990 were excluded. We matched FH patients who started
a statin in 1990 with non-users by age- and gender-adjusted LDL-C level, age, gender, type of FH
mutation (LDLR or APOB), hypertension, diabetes, nicotine consumption and body mass index.
We compared the incidence of CVD events between statin users and non-users by the KaplanMeier survival method, and estimated a hazard ratio (HR) for statin use by means of Cox
proportional hazard modeling.
Results
Between 1994 and 2014, 27,210 HeFH patients were identified, of whom 21,097 were non-index
patients without CVD before 1990. A statin was started in 1990 by 1,667 and 698 could be
matched to 698 untreated FH patients. CVD free survival at 5, 10, 15 and 20 years was 97.8%,
95.2%, 92.5% and 90.2% in statin users compared to 95.2%, 90.2%, 84.3% and 80.6% in nonusers (p<0.001). The number needed to treat was 38, 20, 12, and 10 for 5, 10, 15 and 20 years of
statin treatment. A relative risk reduction of 58% was observed (HR 0.42; 95%CI: 0.28 to 0.62).
Conclusion
Statins significantly improve CVD free survival in FH patients, with acceptable numbers needed to
treat. Due to the retrospective nature of the data and the accompanying indication bias, our results
might be an underestimate of the effect size as might be obtained in placebo-controlled clinical
trials.

CVD free survival in HeFH patients with and without statin treatment
Subdivision 5. Not applicable. Abstract matches with track d
Presentation Preference Oral presentation
Additional information

Inhibition of indoleamine 2,3-dioxygenase (IDO) aggravates atherosclerosis in
hypercholesterolemic mice
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Background: Indoleamine 2,3-dioxygenase (IDO), the first and rate-limiting enzyme of the
kynurenine pathway of tryptophan (Trp) degradation, has been implicated in the control of
inflammation and autoimmunity. Pharmacological inhibition of IDO with 1-methyl-tryptophan (1MT) results in aggravation of disease in several models. However, the role of IDO and the
endogenous degradation of tryptophan in atherosclerosis remain unknown.
Aims: In this study,we used the IDO inhibitor 1-methyl-Trp (1-MT) to determine the role of IDOmediated Trp metabolism in vascular inflammation and atherosclerosis in hypercholesterolemic
Apoe -/- mice.
Methods and Results: Apoe -/- mice were treated with 1-MT in the drinking water for 8 weeks.
Systemic IDO inhibition led to significant increase in atherosclerotic lesions in the aortic root. 1-MT
treatment resulted in upregulation of the aortic mRNA levels of TNF, MCP-1, and VCAM-1. In line
with this results, immunohistochemical staining of aortic roots showed increased CD68+
macrophage infiltration, and VCAM-1 expression in plaques of 1-MT−treated mice. Notably,
increased VCAM-1 expression was also found on smooth muscle cells (SMCs) of the tunica
media. Additionally, we found that IDO-dependent Trp metabolism by SMCs regulates VCAM-1
expression, and that 1-MT-induced acceleration of atherosclerosis and vascular inflammation can
be reversed by exogenous administration of the Trp metabolite 3-hydroxyanthranilic acid (3-HAA).
Conclusions: Our data establish that IDO-mediated Trp metabolism plays a major role in the
regulation of vascular inflammation and atherosclerosis.
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Aim: LPL is a key enzyme in the metabolism of triglyceride (TG)-rich lipoproteins, namely
chylomicrons (CM) and VLDL. In LPLD, both CM levels and risk of pancreatitis are increased. The
aim was to study the long term safety and efficacy of alipogene tiparvovec in subjects with LPLD
and history of pancreatitis.
Methods: A total of 14 subjects were divided into 3 sequential cohorts to receive a single treatment
with alipogene tiparvovec at a dose of 3 x 1011 genome copies/kg via multiple IM injections,
without (n=2, cohort 1) or with (n=4, cohort 2) an immunosuppression regimen (ISR); cohort 3
(n=8) received 1 x 1012 genome copies/kg with ISR. Study results from the first 2 years have been
published (Gaudet et al., Gene Ther 2013;20:361-9). Long-term safety and efficacy up to 5 years
are reported here.
Results: Pre-treatment median fasting plasma TG levels range was 13.0-65.5 mmol/L. TG levels
at 5 years or to last observation available were variable; 10 subjects had reductions from baseline
(range 4.4-63.7%), while 4 subjects had TG levels above baseline (range 2.2-12.0%). Mean
pancreatitis rate declined from 0.16 episodes per year pre-treatment to 0.07 post-treatment. No
humoral or cellular responses against the LPLS447Xprotein were observed. One death unrelated
to treatment was reported 26 months after dosing.
Conclusion: No clear correlation between fasting plasma TG levels and efficacy was observed.
This is in line with the notion that TG-lipoprotein characteristics and CM kinetics rather than
plasma TG concentrations per se might be better markers of alipogene tiparvovec activity.
Consistent with this concept are the following results: a) TG content in buoyant-CM and less
buoyant-CM plus VLDL-rich fractions at weeks 14 and 52 post-treatment, suggesting a shift of
lipid:lipoprotein distribution profiles (Gaudet et al., Gene Ther 2013;20:361-9) and, b) results from
a subsequent study (CT-AMT-011-02) in 5 additional patients showing a marked decrease in CMTG levels and improved CM metabolism at week 12 (Carpentier et al., J Clin Endocrinol Metab
2012;97:1635-44), and at week 52 post-treatment (unpublished). There was no trend relating

severe AEs to dose or ISR use. New studies evaluating CM metabolism kinetics are planned.
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Modeling PCSK9 functions using hepatocyte-like cells (HLC) differentiated from urine-samplederived human induced pluripotent stem cells (UhiPSC).
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Introduction. hiPSC are becoming a relevant model for the study of liver metabolic diseases once
differentiated into HLC, and it has been shown that they can faithfully recapitulate autosomal
dominant hypercholesterolemia (ADH). PCSK9 is a critical modulator of plasmatic low-density
lipoprotein cholesterol (LDLc) uptake by the liver. While PCSK9 gain of function (GOF) mutations
induce ADH, loss of function (LOF) mutations lead to low levels of circulating LDLc, thus making
PCSK9 a hot target for ADH pharmacological treatment strategies. However, current models to
study the role of PCSK9 in ADH or unknown functions are limited.
Hypothesis. Hepatic differentiation of patient-derived hiPS cells will provide an accurate and
appropriate tool to model PCSK9-mediated ADH and enhance our understanding of PCSK9
functions.
Methods. We used urine samples as a source of somatic cells in order to obtain hiPSC upon
episomal vectors-mediated reprogramming (UhiPSC). After characterization and validation, UhiPS
control, carrying the GOF S127R mutation, which leads to an intracellular form of PCSK9 with
unclear functions, and LOF R104C/V114A mutations, which lead to a default of PCSK9 secretion,
were differentiated into HLC
Results. Compare to control cells, HLC-S127R secreted 1.6 time (±0.8; p<0.05) less PCSK9, and
had a dil-LDL uptake decrease of 3.5 fold (±0.17; p<0.01). A 24h pravastatin treatment at 10µM
significantly enhanced LDLR and PCSK9 gene expression and PCSK9 secretion in both control
and S127R HLC. Finally, while control HLC increased their dil-LDL uptake of a factor 1.38 (±0.49;
p<0,01), the pravastatin treatment induced a 2.19 fold (±0.77; p<0.01) increase of dil-LDL uptake
in HLC-S127R, which brought them to a level that was not significantly different from untreated
control HLC (p=0.29) and was correlated to the original patient response. In another hand, our
preliminary data showed that HLC-R104C/V114A displayed a 2.36 fold increase of LDL uptake

compare to control cells, which could be partially inhibited by recombinant PCSK9.
Conclusions. Altogether, our study demonstrates that not only patient’s urine samples provide an
attractive source of somatic cells for reprogramming and hepatocyte differentiation but also a
powerful tool to further study PCSK9 functions.
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Myeloid PHD2 deficiency impairs macrophage collagen degradation resulting in enlarged and
fibrotic atherosclerotic plaques in mice
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Macrophage-specific knockout of prolyl-hydroxylase domain protein 2 (PHD2), the crucial cellular
oxygen sensor, increased angiogenesis in mice. As angiogenesis is known to enhance
atherosclerosis progression, we hypothesized that macrophage PHD2-/- would increase plaque
size.
LysMCre-low density lipoprotein receptor knockout (LDLR-/-) and lysMCre PHD2fl/fl LDLR-/- mice
(PHD2-/-) mice were fed a high cholesterol diet (0.25% cholesterol) for 6&12 weeks to analyze
early and advanced atherosclerosis. MAC3+ macrophage content, CD31+ microvessels, collagen
content (Sirius red and collagen I) and percentage of αSMA+ smooth muscle cells (SMCs) were
analyzed in plaques of the aortic root. Stimulation of collagen synthesis (Sirius red) was measured
in SMCs incubated with PHD2-/- macrophage conditioned medium. Macrophage matrix
degradation capacity of cell lysates and conditioned medium was determined using OmniMMPTM
substrate.
Plaque size was increased after 6 (+60%, p<0.0002, H&E) and 12 weeks (+40%, p<0.0001, H&E)
of diet in PHD2-/- mice, compared to control. Necrotic/lipid core content was similar. Although,
advanced atherosclerotic plaques of PHD2-/- more frequently contained erythrocytes (+53% vs
17%, H&E, p<0.05), suggesting increased plaque angiogenesis, no difference in microvessel
density (CD31) was found. Interestingly, total plaque collagen was increased in PHD2-/- vs control
(+22%, p<0.0001, sirius red), suggestive of a more stable plaque phenotype. Specifically type I
collagen was increased, in PHD2-/- mice (+30%, p<0.05, collagen I). The increase in collagen
could not be attributed to an increase in SMC since the percentage of SMC was decreased by
PHD2-/- (-35%, p<0.05, αSMA,). Similarly PHD2-/- reduced plaque macrophage content (-37%,
Mac-3, p<0.01). Finally, body weight and hematopoiesis did not differ, whereas plasma cholesterol

was slightly lower in PHD-2-/- mice (12 weeks -10%, p<0.05, no difference at 6 weeks). In vitro,
the stimulation of collagen synthesis by PHD2-/- macrophages could be excluded. However,
PHD2-/- macrophages displayed an impaired collagen degradation capacity (-12% p<0.01),
possibly explaining the increase in fibrosis.
Hematopoietic PHD2-/- resulted in large fibrotic plaques with less inflammation. PHD2 inhibition in
advanced atherosclerosis might therefore prevent plaque destabilization and could present a novel
therapeutic target. Moreover, it is currently investigated how the increase in fibrosis by PHD2
deficiency is dedicated to impaired collagen degradation.
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Genome-wide identification of microRNAs involved in the regulation of cholesterol metabolism
and atherosclerosis development
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Background. MicroRNAs (miRNAs), a recently discovered class of noncoding RNAs, are involved
in the post-transcriptional regulation of genes belonging to different biological processes, including
cholesterol homeostasis. Despite recent advances in the characterization of these molecular
switches, our understanding of the role of miRNAs in regulating lipid metabolism and
atherosclerosis is limited. Technological progress facilitates the genome-wide identification and
quantification of miRNAs, as well as the identification of differentially expressed (DE) miRNAs.
Aim. To identify DE miRNAs involved in the regulation of cholesterol metabolism and
atherosclerosis development.
Methods. Six weeks old C57BL/6J mice as controls, hyperlipidemic/atherosclerosis-prone LdlrKO
and hypolipidemic/atherosclerosis-resistant Pcsk9KO mice were fed standard (CHOW) or
Western-type (WD) diet for 16 weeks.
At sacrifice, aorta, liver, small intestine, white adipose tissue, heart and brain were harvested.
Small RNA was extracted, sequenced with an Illumina Genome Analyzer IIx and analyzed with
state-of-the-art bioinformatics and statistical approaches.
Results. For each tissue, overall miRNA expression was comparable among different genotypes
and dietary treatments, to the exception of liver and brain where LdlrKO mice fed WD showed
higher and lower miRNA expression, respectively.
C57BL/6J and Pcsk9KO mice showed remarkable similarities in miRNA expression profiles,
especially when fed WD. On the contrary, most comparisons of C57BL/6J and Pcsk9KO with Ldlr
KO mouse tissues in both dietary conditions revealed an elevated number of DE miRNAs.
Furthermore, C57BL/6J and Pcsk9KO mice shared most of the DE miRNAs when compared to
LdlrKO mice.
Besides DE miRNAs already known to play a role in cholesterol metabolism, such as miR-33a/b,
miR143/145, mir27a/b, miR-155, miR-128 and miR-370, many other DE miRNAs were identified.
For example, 130 DE miRNAs were found by comparing C57BL/6J and LdlrKO aortas on CHOW

diet. The number of DE miRNAs was even higher in tissues from animals fed WD, with brain and
liver showing the highest (~ 300 in each comparison, 217 shared between C57BL/6J and Pcsk9
KO vs LdlrKO).
Conclusions.
MiRNomic analysis found many DE miRNAs in addition to the ones with known ties with
cholesterol metabolism. Predicted targets will be evaluated and the highest ranking ones chosen
for subsequent in vitro analysis, which may disclose novel regulatory circuits.
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Effect of Resistance Training on Plasma Nitric Oxide and Asymmetric Dimethylarginine
Concentrations in Type I Diabetic Rats
Abstract nr. 763
Author Shekarchizadeh, Parivash, Isfahan, Iran
Co-author(s) - Karimian, Jahangir
Topic The Pathogenesis of Atherosclerosis; Immunity, Inflammation, and the Endothelium
Keywords Animal model,Cardiovascular Disease,Diabetes,Lifestyle
Background: Asymmetric dimethylarginine (ADMA) has a predominant role in progression of
some cardiovascular diseases, including diabetes. It interferes with Larginine in production of nitric
oxide (NO) by inhibition of NO synthase. The purpose of this study was to evaluate the effect of
resistance training on plasma NO and ADMA concentrations in type 1 diabetic male rats.
Methods: Thirtysix male wistar rats were randomly divided into four groups: (1) control; (2)
diabetic; (3) diabetic trained, and (4) control trained (n = 9 each). In the trained groups, the
animals undertook one training session per day, 3 days/week, for 4 weeks. At the end of
experiment, blood samples were taken and the concentrations of plasma glucose, insulin, lipid
profile, NO and ADMA concentrations were determined.
Results: plasma ADMA concentration showed a significant increase in diabetic rats compare to
control group (0.73 ± 0.07 vs. 0.62 ± 0.04 μmol/l; P < 0.05). The plasma ADMA level in the trained
diabetic and control were lower than the sedentary groups, although it was not statistically
significant. Plasma NO concentration in diabetic group was lower than control (P < 0.05).
Resistance training significantly increased plasma NO concentration in diabetic animals (P < 0.05).
Conclusion: Elevated ADMA level in diabetic animals can normalize during resistance exercise.
Reduced ADMA level and increased NO level following resistance training might improve
cardiovascular risk in diabetic subjects.
Keywords: Asymmetric dimethylarginine, diabetes, nitric oxide, resistance training
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Rationale and Design of the Russian Familial Hypercholesterolemia Registry
Abstract nr. 765
Author Ezhov , Marat, Russian Cardiology Research and Production Center, Moscow, Russian
Federation
Co-author(s) - Sergienko , Igor
Co-author(s) - Safarova , Maya
Co-author(s) - Kukharchuk , Valery
Topic Dyslipidemia; Lipids, Lipoproteins and Apolipoproteins
Keywords Atherosclerosis,Familial Hypercholesterolemia,Hypolipidemic Drugs,LDL
Background. Familial hypercholesterolemia (FH) is an autosomal dominant genetic disorder
associated with significantly elevated levels of low-density lipoprotein cholesterol, resulting in a
dramatically increased lifetime risk of premature atherosclerotic cardiovascular disease. Given low
awareness on prevalence of FH in the Russian Federation, low percentage of cases are
diagnosed and treated. The main aim of the present study is to evaluate the extent to which FH is
underdiagnosed and undertreated in the Russian Federation in order to reduce the atherosclerotic
cardiovascular disease risk in the country. Such knowledge is urgently needed to guide
appropriate screening and treatment strategies.
METHODS AND DESIGN. The Russian FH Registry (RuFH) is a multicenter, national registry of
patients diagnosed with FH from Russian federal and outpatient practices. During 2014-2015,
approximately 1000 patients with total cholesterol ≥ 7.5 mmol/L (290 mg/dL), or LDL-C ≥ 4.9
mmol/L (190 mg/dL) will pass a non-invasive clinical examination, including patient demographics,
past medical history, family history of coronary disease and hypercholesterolemia, physical
findings, current lipid-lowering therapy, blood tests, genetic analysis, sonographic Achilles tendon
characteristics, echocardiography, carotid duplex ultrasound, and exercise stress myocardial
perfusion test. We will ascertain definite, probable, and possible FH cases based on the Dutch
Lipid Clinic Network and Simon Broome Registry criteria. As an expected outcome, this program
will raise awareness and increase appropriate assessment and treatment of FH patients, leading
to a timely detection of the disease and therapy initiation. There is an unmet need to validate the
clinical criteria for the FH diagnosis in the Russian population.
CONCLUSION. Epidemiological data suggest that the high rate of cardiovascular morbidity and
mortality in Russia are partly due to an underestimation of the significance of
hypercholesterolemia, including the high prevalence of FH. Timely detection of FH will help to
initiate treatment not only in the indexed case, but also to motivate relatives for a clinical and
genetic screening, thus increasing the number of promptly diagnosed individuals.
The RuFH Registry is supported by Russian National Atherosclerosis Society, International
Atherosclerosis Society and Pfizer (11532493), Amgen Inc, AstraZeneca, INVITRO Laboratory.
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On the Analysis of Sport`s Effect and Physical Activities on the Cooperation of Nurses in the
Clinical Decision-Making
Abstract nr. 766
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Co-author(s) - MousaviNafchi, Sayed Morteza
Co-author(s) - MousaviNafchi, Sayed Morteza
Topic Primary & Secondary prevention of CVD; Lifestyle Measures and Pharmacological
Intervention
Keywords Epidemiology,Intervention,Lifestyle
(A Case Study in Alzahra Hospital, Isfahan)
Introduction: clinical decision making is an essential part of nurses` professional function which
differentiate professional nurses from the normal and non-expertise caring personnel. in
comparison with the other factors, clinical decision making has a great effect on the quality of
taking care of the patients, Clinical decision making process is to identify the patient`s need
requires and determine the best nursing action.
Method: The objective of the present survey is to analyses of relationship between exercising and
physical activities with nurses` clinical decision making on 2014.The method of this survey is
descriptive-correlation and of survey research; its statistical population include all of the nurses
who work in AL Zahra hospital in Isfahan with the population of 1125 people. The data collection
tools includes two questioners of clinical decision making (PDAQ) and the researcher-made
questionnaire of physical activities which its content validity and face validity has been confirmed
by the eight experts of nursing fields, clinical cares and physical science. Also its the reliability is
earned through Cronbach`s Coefficient Alpha as 0/90 and 0/81.
Findings: The results show that there is a significant relationship between exercising, physical
activities and taking part in nurses` clinical decision making. (R = 0/476, P value = 0/001).Also,
multiple regression`s results show that group sports such as (Volleyball, Basketball, Badminton
and Futsal) with Beta Correlation as (B = 0/398, P value = 0/034) are significant.
Results: The results show the great and positive effect of sport on clinical decision making and its
factors (include problem identification) to choose the best solution to analyze the suggested
solutions in a way that a nurses could make the right decision and select proper solution by
exercising.
Keywords: Sport and physical activities, Decision making, Nurses
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PAF receptor interacts with LOX-1 and promotes oxidized LDL-induced cellular responses
Abstract nr. 767
Author Kakino , Akemi, Institute for Biomedical Sciences, Shinshu University, Matsumoto, Japan
Co-author(s) - Fujita , Yoshiko
Co-author(s) - Yamamoto , Koichi
Co-author(s) - Rakugi , Hiromi
Co-author(s) - Sawamura , Tatsuya
Topic The Pathogenesis of Atherosclerosis; Immunity, Inflammation, and the Endothelium
Keywords Endothelium
Background: Endothelial dysfunction is implicated in initiation and development of
atherosclerosis. LOX-1 is the major receptor for oxidized LDL (oxLDL) in endothelial cells and
LOX-1-mediated oxLDL actions induce endothelial dysfunction, while some reports have shown
that PAF receptor (PAFR) might mediate a part of the action of oxLDL.
Aim: Here, we investigated the potential synergism between LOX-1 and PAFR in signal
transduction in response to oxLDL.
Methods and results: Cellular responses to oxLDL were examined with COS-7 cells transfected
with LOX-1 and PAFR and cultured human aortic endothelial cells (HAEC). oxLDL-induced cell
responses, such as ERK phosphorylation and NF-κB activation, were promoted by additional
expression of PAFR compared with cells expressing solely LOX-1 or PAFR. In this condition, the
binding of oxLDL to the cells expressing both LOX-1 and PAFR was not significantly different from
the cells expressing solely LOX-1 or PAFR. In addition, PAFR antagonists, ABT-491, suppressed
oxLDL-induced ERK phosphorylation in HAEC. Furthermore, immunoprecipitation analysis
showed that LOX-1 was co-immunoprecipitated with PAFR from the cells transfected with both
PAFR and LOX-1, while dectin-1, the nearest C-type lectin-like protein family member of LOX-1,
was not. These results suggested that LOX-1 and PAFR expressed physically proximal to each
other in cell surface might cooperatively strengthen the signal of oxLDL action.
Conclusion: Coupling of LOX-1 and G-protein coupled receptors such as PAFR might be of
importance in oxLDL-induced pathological vascular reaction.
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Glucocorticoid receptor alpha is overexpressed in patients with coronary artery disease evidence for increased glucocorticoid sensitivity
Abstract nr. 768
Author Jonasson, Lena, Linköping, Sweden
Co-author(s) - Jönsson, Simon
Co-author(s) - Lundberg, Anna K
Topic The Pathogenesis of Atherosclerosis; Immunity, Inflammation, and the Endothelium
Keywords Atherosclerosis,Cardiovascular Disease,Inflammation,Pathogenesis
Hypothalamic-pituitary-adrenal axis dysfunction has been associated with chronic inflammatory
conditions. Coronary artery disease (CAD) is characterized by low-grade chronic inflammation
including increased levels of leukocyte-derived matrix metalloproteinase (MMP)-9 and its tissue
inhibitors (TIMPs). Underlying mechanisms are not clarified but may involve a dysfunctional
glucocorticoid regulation of MMP-9 and TIMPs. In the present study, we hypothesized that
increased expression of MMP-9 and TIMPs in peripheral blood mononuclear cells (PBMCs) was
associated with reduced glucocorticoid sensitivity in CAD patients.
Blood sampling was performed between 6 and 18 months after myocardial infarction in 55 patients
(median age 67 y). Thirty clinically healthy subjects were included as controls (median age 66 y).
Gene expression of glucocorticoid receptor (GR)-α, GR-β, MMP-9, TIMP-1 and TIMP-2 was
analyzed in freshly isolated PBMCs. We further compared ex vivo the effects of dexamethasone (a
synthetic glucocorticoid) on mRNA and protein levels of GR-α, GR-β, MMP-9, TIMP-1 and TIMP-2
in PBMCs from patients and controls.
In CAD patients, mRNA levels of MMP-9, TIMP-1 and TIMP-2 were significantly higher than in
controls. Also, GR-α mRNA levels were markedly increased in CAD patients, 0.50 (0.38-0.59) vs
0.26 (0.18-0.37), p < 0.001, whereas GR-β mRNA levels did not differ. Ex vivo, dexamethasone
efficiently suppressed mRNA and protein expression of MMP-9 and TIMPs. Sensitivity to
dexamethasone was equal to or slightly higher in patients compared with controls. GR-α mRNA
expression in vivo correlated with dexamethasone-induced suppression ex vivo. Moreover,
dexamethasone treatment induced a significant reduction of GR-α mRNA in PBMCs.
Circulating PBMCs in CAD patients exhibited overexpression of MMP-9, TIMP-1 and TIMP-2. The
concomitant overexpression of GR-α strongly indicated an increased sensitivity to glucocorticoids.
It may be suggested that increased levels of leukocyte-derived MMP-9 and TIMPs are associated
with a state of relative hypocortisolism in CAD patients, thus contributing to a systemic low-grade
inflammation.
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HIGH BILE ACID SYNTHESIS IN MORBID OBESITY IS RAPIDLY NORMALIZED BY A LOW
CALORIC DIET INDEPENDENT OF FGF19
Abstract nr. 769
Author Straniero, Sara, Karolinska Institute, Karolinska University Hospital, Stockholm, Sweden
Co-author(s) - Rosqvist, Fredrik
Co-author(s) - Edholm, David
Co-author(s) - Ahlström, Håkan
Co-author(s) - Kullberg, Joel
Co-author(s) - Sundbom, Magnus
Co-author(s) - Risérus, Ulf
Co-author(s) - Rudling, Mats
Topic Dyslipidemia; Lipids, Lipoproteins and Apolipoproteins
Keywords Lipids,Nutrition,Obesity,PCSK9

Background and aim
Bile acid (BA) synthesis is regulated by feedback inhibition by BAs in the liver and presumably
from an intestinal-liver axis by fibroblast growth factor 19 (FGF19). BA synthesis is increased in
morbid obesity of unclear reasons. To gain insights in the latter, we analyzed plasma samples
from a study where a preoperative low caloric diet (LCD) was given to evaluate the order of liver
size reduction achievable prior to gastric bypass surgery.
Materials and Methods
Ten women (means 43 yr, 114 kg, and BMI 42 kg/m2) were examined on day 0, 3, 7, 14 and 28
after commencing a LCD (800-1100 kcal/day). Serum was collected at each visit when liver
volume and intrahepatic fat content were measured by magnetic resonance imaging.
Results
After 3 days, plasma LDL cholesterol and BAs were significantly increased by 10% and 3%
respectively, and plasma levels of lathosterol (cholesterol synthesis marker) and PCSK9
decreased by 20% and 15% respectively. BA synthesis, monitored by the plasma marker C4,
decreased progressively 50-60% during the entire LCD period. However, there were no significant
changes of plasma levels of the BA synthesis suppressor FGF19. As previously reported, the LCD
reduced liver volume by 18% within the first 2 weeks of treatment. Intrahepatic fat decreased
continuously over 28 days.
Conclusions
Our results suggest that a LCD to morbidly obese subjects strongly reduces fecal loss of BAs due
to a severe reduction of BA-binding food contents in the intestine. Consequently BAs immediately
pile up and strongly shut down hepatic BA synthesis as seen from reduced C4 levels. This
presumably occurs by a direct BA-induced hepatic FXR response since FGF19 plasma levels did
not increase. Consequently, hepatic cholesterol levels increase thereby reducing cholesterol
synthesis (lathosterol) and plasma PCSK9 levels. The results suggest that high BA synthesis in

morbid obesity is linked to the level of food intake in this condition.
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INDIVIDUALS WITH ABCA1 AND LCAT MUTATIONS ARE CHARACTERIZED BY INCREASED
ARTERIAL STIFFNESS AND ARTERIAL OUTWARD REMODELLING
Abstract nr. 771
Author Capelleveen , Julian van, Academic Medical Center, Amsterdam, Netherlands
Co-author(s) - Bochem , Andrea
Co-author(s) - Duivenvoorden , Raphael
Co-author(s) - Bogaard , Bas van den
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Topic Dyslipidemia; Lipids, Lipoproteins and Apolipoproteins
Keywords Cardiovascular Disease,HDL,Imaging
Background. Carriers of mutations in ATP-binding cassette transporter A1 (ABCA1) and LecithinCholesterol AcylTransferase (LCAT) are characterized by low plasma HDL-C levels, increased
arterial wall thickness and increased risk for cardiovascular disease. In this way, ABCA1 and
LCATmutation carriers can be considered as a model for genetically determined early vascular
aging. The aim of the present study was to assess arterial remodelling by MRI and arterial
stiffness in ABCA1 and LCAT mutation carriers and healthy controls and test the association
between arterial remodelling and arterial stiffness.
Methods and Results. We measured carotid-femoral pulse wave velocity (PWV), carotid artery
dimensions by MRI and tested the association between PWV and carotid artery dimensions in 64
subjects with genetically low HDL (24 ABCA1 and 40 LCAT mutation carriers) and 48 matched
controls. Mutations in ABCA1 and LCAT were associated with outward remodelling of the carotid
artery as evidenced by an increase in outer wall area (OWA, 0.52±0.12 in mutation carriers vs
0.46±0.09 mm2 for controls, p=0.003) without a change in lumen area (LA, 0.33±0.06 in mutation
carriers vs 0.32±0.05 mm2 in controls, p=0.12). Outward remodelling was accelerated by
approximately 10 years compared to controls. PWV was increased in ABCA1 and LCAT mutation
carriers (8.3±2.2 vs 7.3±1.5 m/s, p=0.005) and PWV correlated significantly with outward
remodelling (OWA r=0.53, p<0.001; LA r=0.29 p=0.002).
Conclusion. ABCA1 and LCAT mutation carriers are characterized by increased arterial stiffness
and outward remodelling of large arteries and these parameters are strongly correlated. The
association with structural arterial wall changes, resulting in outward remodelling, underlines the
clinical impact of PWV measurements as a non-invasive easy to use method to assess CVD risk.
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Angptl4 mediates shuttling of lipid fuel to brown adipose tissue during cold exposure
Abstract nr. 772
Author Dijk, Wieneke, Wageningen University, Wageningen, Netherlands
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Topic Dyslipidemia; Lipids, Lipoproteins and Apolipoproteins
Keywords Animal model,Lipoproteins,Metabolism,Triglycerides
Brown adipose tissue (BAT) activation via cold exposure is increasingly scrutinized as a potential
approach to ameliorate cardiometabolic risk. The transition to a cold environmental temperature
requires major changes in the partitioning of energy substrates, re-routing fatty acids to BAT to
fuel non-shivering thermogenesis. However, the mechanisms behind the re-distribution of energy
substrates to BAT remain largely unknown. Angiopoietin-like 4 (Angptl4), a protein that inhibits
lipoprotein lipase (LPL), is highly expressed in BAT and white adipose tissue (WAT). The function
of Angptl4 in BAT is, however, unknown. To examine the role of Angptl4 in BAT, Angptl4 knockout, wild-type and transgenic mice were placed at 4 degrees or at thermo-neutrality for 10 days.
Upon cold exposure, LPL activity and uptake of fatty acids from circulating triglyceride-rich
lipoproteins were dramatically increased in BAT. In accordance with a function for Angptl4 as a
repressor of LPL activity in BAT, increased LPL activity and uptake of fatty acids were
accompanied by marked down-regulation of Angptl4 mRNA levels and protein in BAT of wild-type
mice. This reduction in Angptl4 expression was mediated via activation of AMPK in BAT. Opposite
to the changes seen in BAT, Angptl4 mRNA and protein levels were induced in WAT during cold,
suppressing the activity of LPL in WAT. Induction of Angptl4 in WAT was mediated via activation
of the β-adrenergic signalling pathway. Taken together, these data suggest that regulation of
Angptl4 facilitates the pronounced increase in fatty acids uptake by BAT upon cold exposure, by
directly acting upon the activity of LPL in both BAT and WAT. The opposite regulation of LPL
activity in these tissues by Angptl4 suggests that Angptl4 is a key regulator of plasma lipid
partitioning during cold.
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Association between social class and metabolic syndrome in a Tunisian population
Abstract nr. 773
Author Gannar , Fadoua, RU ‘Integrated Physiology’, Faculty of Sciences of Bizerte, Carthage
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Co-author(s) - Ben Dahmen , Fatma
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Topic Primary & Secondary prevention of CVD; Lifestyle Measures and Pharmacological
Intervention
Keywords Diabetes,Dyslipidemia,Epidemiology,Lifestyle

Background and aims: In Tunisia, demographic changes and social transition lead to many
changement within the tunisian population. The relationship between social class and metabolic
syndrome has received little attention in recent years. In this study we sought to evaluate the
consequences of these transitions in a sample of Tunisian subjects with metabolic syndrome.
Methods: Three hundred ninety three of the general population, aged between 18-75 years,
participated in this study. Education level, occupation, monthly income, age, body weight, body
height, waist circumference, blood pressure were collected. glycaemia, triglycerides, total
cholesterol and HDL-cholesterol were measured. Participants were classified into two groups
according to the health state : healthy (Group 1, n=105) and patient having metabolic syndrome
according to the recent diagnostic criteria of the International Diabetes Federation and the
American Heart Association/National Heart, Lung, and Blood Institute (2009) (Group 2, n=288).
Results: Individuals with metabolic syndrome are older than healthy group (55.1±15.4 years vs
42.2±13.8 years), the most common in the healthy group are manufacturing and liberal profession
while in patient group are retired or unemployed participants. Within the whole population 40% had
primary level of study. Illiteracy is more frequent in group 2 than group 1 (34,1% vs 22,5%).
Smoking behavior and alcohol drinking are similar in both group. Additionally, our results show
that the highest quintile of income (Q5) was recorded in group 1 with 15,9% against 1,4% in group
2.
Conclusion: The current study strengthens that healthy participants are younger and more
educated than patients. Lower education and monthly income level are associated with higher risk
of metabolic syndrome among the Tunisian individuals.
Key words: Social class, metabolic syndrome.
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Tribbles Homolog-1 (Trib1) deficiency causes increased hyperlipidemia and atherosclerosis in
LDL-receptor knockout mice
Abstract nr. 774
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TRIB1 was recently identified in genome-wide association studies as a novel candidate gene
influencing the concentration of plasma lipids. We have previously demonstrated that Trib1
knockout (Trib1-/-) in mice leads to elevated plasma cholesterol and triglyceride levels. The aim of
the present study was to analyze the consequences of Trib1-deficiency on lipid metabolism and
lesion formation in atherosclerosis-susceptible LDL-receptor knockout mice (Ldlr -/-).
Trib1-/- mice were crossed onto the Ldlr-/- background to generate double knockout mice (Trib1 -/Ldlr-/-) and fed a semisynthetic, modified AIN76 diet (0.02% cholesterol). At 20 weeks of age,
Trib1 -/-Ldlr-/- mice exhibited 7.4-fold larger atherosclerotic lesions at the aortic root as compared
to Trib1 +/+Ldlr-/- littermate controls (457763 vs. 62127 µm2, p<0.0001). Further, we noted
significantly elevated plasma total cholesterol (TC) and triglyceride (TG) levels in Trib1 -/-Ldlr-/mice (TC: 1024 vs. 609mg/dL, p<0.0001; TG: 360 vs. 136mg/dL, p<0.0001). Analysis of plasma
lipoproteins revealed that higher levels of TC and TG were mainly due to increased VLDLcholesterol (5.0-fold, p<0.0001) and increased VLDL-triglycerides (4.1-fold, p<0.0001) in Trib1 -/Ldlr-/- mice. To explore potential underlying mechanisms, we generated hepatic mRNA expression
profiles and observed profound up-regulation of key genes associated with lipoprotein synthesis
and assembly in Trib1 -/-Ldlr-/- mice. In addition, we identified a significant enrichment of binding
motifs for C/EBP transcription factors, which are known to regulate lipid homeostasis, in promoter
regions of genes up-regulated in Trib1 -/-Ldlr-/- mice. Concomitantly, nuclear abundance of
C/EBPα protein was increased in livers of Trib1 -/-Ldlr-/- mice, suggesting a role of C/EBPα in
mediating Trib1 downstream effects.
In conclusion, we provide experimental evidence for the first time that the novel lipid candidate
gene Trib1 modulates atherosclerosis. In Ldlr -/- mice, Trib1–deficiency increases plasma VLDL-C
and VLDL-TG levels through a mechanism potentially involving C/EBP transcription factors and
severely aggravates atherosclerotic lesion formation. Additional functional studies are necessary
to unravel the precise molecular mechanisms by which Trib1 regulates lipoprotein metabolism.
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RISK OF CARDIOVASCULAR DISEASE IN PATIENTS WITH OSTEOARTHRITIS: RESULTS
FROM THE MUST-HEART STUDY
Abstract nr. 775
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Topic Epidemiology of CVD; The Risk Factor Concept
Keywords Cardiovascular Disease,Risk Factor,Risk stratification
Purpose: Controversies exist regarding whether patients with osteoarthritis (OA) have an
increased risk of cardiovascular (CV) disease. Our aim was to evaluate the CV risk and presence
of established CV disease in a population-based OA cohort.
Methods: The Musculoskeletal pain in Ullensaker STudy (MUST) is a cross-sectional investigation
comprising a thorough clinical examination, recording of CV risk factors in addition to radiographic
evaluation of persons with self-reported OA. Of the 604 persons examined, 438 fulfilled the
American College of Rheumatology classification criteria for OA. CV risk was calculated by the
Systematic Coronary Risk Evaluation (SCORE) algorithm for persons without CV disease, not
using lipid lowering and/or antihypertensive medication (OA n=200 and non-OA n=87). An
estimated CV risk <5% for experiencing a fatal myocardial infarction coming 10 years is defined as
low to medium risk, while ≥5% is the cut off for initiation of CV preventive pharmacotherapy.
Results: The median CV risk for patients with OA [1.40 (IQR 0.65, 2.92)] was significantly higher
compared to non-OA [0.99 (IQR 0.52, 1.92)] (p=0.02). The difference in the estimated CV risk was
related to higher age (p<0.001), but not to total cholesterol (p=0.07), systolic blood pressure
(p=0.13) or to the OA diagnosis. Only 17/200 (8.5%) of the OA patients and 3/87 (3.4%) of the
non-OA persons had a CV risk ≥5% (p=0.12). The presence of established CV disease was
comparable for those with (16.8%) and without OA (21.1%) (p=0.23). Inflammatory biomarkers
were in the normal range for the whole study population, with no difference between OA and nonOA (p=0.30 and 0.10).
Conclusions: Inhabitants with OA in a Norwegian municipality had an overall low risk of CV
disease and did not have higher prevalence of established CV disease compared to non-OA.
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FAMILIAL HYPERCHOLESTEROLEMIA IN KARELIA: SPREADING, CLINICAL AND GENETIC
PECULIARITIES, THERAPY (10 YEARS MANAGEMENT EXPERIENCE)

Abstract nr. 777
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Co-author(s) - Kuznetsova , Tatiana
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Topic Dyslipidemia; Lipids, Lipoproteins and Apolipoproteins
Keywords Cardiovascular Disease,Familial Hypercholesterolemia,Genetics,Lipids
Aim: to study the genetic and clinic peculiarities of FH in Karelia. Totally 196 patients with FH
from 124 families out of Karelia were examined (69 % was female). Average age was 48 ± 2,3
years old. Genetic tests were performed in 109 patients (55,6 %). Clinical diagnosis of FH was set
according to Simon Broom criteria.
Results: For analyze spreading of FH in Karelia we research 28.225 history of patients with
therapy pathology in Petrozavodsk city hospital for 10 years period. We looking for patients who
conform Simoon Brooom criteria and we exam them for exclude secondary dyslipidemia (84
patients). Occurrence FH in Karelia is about 1:330.
Main clinical features of FH in Karelia: FH patients frequently had additional non lipid risk factors
(arterial hypertension in 64,5 %, smoking in 34 %, obesity in 48 %). The presence of FH stigmata
was not frequent (corneal arcus in 26 %,tendon xantomas in 17,3 %, xantelasma in 34 %).
Atherosclerosis was diagnosed in 117 patients (59,7 %), among them – ischemic heart disease in
27,5 % (more than half of them had myocardial infarction), atherosclerosis of brain vessels – 26,5
% (stroke in 6 %),atherosclerosis of lower extremities in 4,6 %, multifocal atherosclerosis in 21 %.
Manifestation of ischemic heart disease became in 45 years, myocardial infarction – in 45,4 years,
brain atherosclerosis in 56 years.
Special genetic features: no evident “founder” effect in Karelian FH was demonstrated; specific
Finnish mutations were not typical in Karelia, new LDL receptor mutations were found, namely
c.192del110/ins8, c.195_196insT,c.2191delG, S206R; R3500Q mutation of the APOB gene was
not found in Karelain sample of 109 persons at all. We estimated 10- years period follow-up
monitoring for FH people. There are 78% of patients receive statin therapy. The aim lipid level was
obtained in 27 % patients with FH, who had received statins. The causes of non-achievement of
aim lipid level were: strong native hyperlipidemia, transaminites, myalgia and social problem
(46%).
Conclusion: In FH patients from Karelia some clinic and genetic specific features were obtained.
The aim lipid level was obtained in 27 % patients with FH.
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CARDIOVASCULAR PREVENTIVE MEDICATION AND TREATMENT TARGETS IN PATIENTS
WITH OSTEOARTHRITIS: RESULTS FROM THE MUST-HEART STUDY
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Author Rollefstad, Silvia, Diakonhjemmet Hospital, Oslo, Norway
Co-author(s) - Ikdahl, Eirik
Co-author(s) - Oesteraas, Nina
Co-author(s) - Kvien, Tore Kristian
Co-author(s) - Semb, Anne Grete
Topic Primary & Secondary prevention of CVD; Lifestyle Measures and Pharmacological
Intervention
Keywords Blood pressure,Cardiovascular Disease,Lipids,Therapy
Purpose: Guidelines recommend cardiovascular (CV) preventive pharmacotherapy when the CV
risk evaluated by SCORE is ≥5%, and after diagnosed CV disease. Undertreatment and poor goal
attainment of blood pressure (BP) and lipid goals in both primary and secondary prevention has
been reported in the general population. Our aim was to evaluate if patients with osteoarthritis
(OA) received appropriate CV preventive treatment and if treatment targets were achieved in the
Musculoskeletal pain in Ullensaker STudy (MUST). Methods: The MUST is a population-based
postal survey and a comprehensive clinical examination of persons with self-reported OA (n=630),
of which 438 fulfilled the American College of Rheumatology criteria for OA. In the MUST-Heart
study, usage of CV preventive medication as lipid lowering agents (LLA), anti-hypertensive
medication (a-HT) and anti-thrombotic medication (AT) recorded. Guideline recommended BP
goal is ≤140/90 mmHg, and low density lipoprotein cholesterol (LDL-c) goals for
primary/secondary prevention are ≤2.5/≤1.8 mmol/L, respectively.
Results: Secondary or primary CV prevention was indicated in 72 and 26 patients, respectively.
The female/male ratios 45/27 and 5/21 and the median (IQR) age was 68.5 (65.0, 75.8) and 66.5
(65.0, 73.8) years. Total Cholesterol (TChol) was: 5.17 (1.25) (SD) mmol/L/5.97 (1.19) mmol/L,
LDL-c: 2.97 (1.06) mmol/L/3.82 (1.06) mmol/L, BP was 140.5 (18.7)/82.4 (8.3) mmHg/155.7 (14.5)
mmHg/87.2/10.1 mmHg, for the secondary/primary prevention groups. Of the 72 patients with
diagnosed CV disease, 38 (52.8%) were using LLA, 47 (65.3%) a-HT medication and 25 (34.7%)
were on AT medication. Of the 125 patients (without CV disease) who had hypertension, 57
(45.6%) used a-HT medication. Of the 26 patients with a SCORE ≥5%, 2 (7.7%) used LLA. Of the
patients using a-HT medication, BP goal attainment was 20/47 (42.6%) and 0/57 (0%) for patients
in the secondary and primary prevention groups. Of all patients using LLA, patients with CV
disease achieved goals for TChol were 31.6% and LDL-c: 23.7%. Conclusions: There was a
substantial underuse and poor goal attainment of with regard to cardio-protective drugs in patients
with OA in the MUST-Heart study. The goal achievement of BP and lipids in patients with OA is
even lower than reported for the general population.
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Lipoprotein(a) and risk of myocardial infarction in major ethnic groups
Abstract nr. 780
Author Pare , Guillaume, McMaster University, Hamilton, Canada
Co-author(s) - Mcqueen , Matthew
Co-author(s) - Anand , Sonia
Co-author(s) - Enas , Enas
Co-author(s) - dr Clarke , Robert
Co-author(s) - Koschinsky , Marlys
Co-author(s) - Yusuf , Salim
Topic Dyslipidemia; Lipids, Lipoproteins and Apolipoproteins
Keywords ACS,Dyslipidemia,Lp(a),Risk stratification
Background: Lipoprotein(a) (Lp(a)) levels predict risk of cardiovascular disease, yet are not
routinely measured. Lack of assay standardization, differences in average concentrations between
populations, reported heterogeneity of association across ethnic groups and uncertainty regarding
role of isoform size may be responsible for the modest use of Lp(a) measurements in clinical
practice.
Methods: To address these issues we studied a total of 4,052 first myocardial infarctions (MI)
matched to 4,450 controls of the same ethnic groups from the INTERHEART study. There were
775 Africans, 1,352 Arabs, 1,856 Europeans, 1,469 Latin Americans, 1,829 South Asians and
1,221 Southeast Asians. We measured Lp(a) concentration in each participant using an assay
insensitive to isoform size and assessed isoform size using real-time PCR.
Results: Differences in Lp(a) concentrations and isoform size were observed between populations,
with Africans having markedly higher concentrations and Europeans having larger isoforms. High
Lp(a) concentrations (>300 mg/L) were associated with an increased risk of myocardial infarction
(OR=1.29; 95%CI 1.16-1.42, P=1.3 x 10-6) in the overall study. However, heterogeneity in risk
estimates was observed (P=0.04), which was due to a non-significant but directionally inverse
association of Lp(a) concentration with MI in Africans (OR=0.82; 95%CI 0.60-1.12). No interaction
with other MI risk factors was observed. Categorizing individuals according to quintiles of Lp(a)
concentration and isoform size, there was no association between isoform size and MI overall
(OR=0.89; 95% CI 0.78-1.02) but significant heterogeneity was noted (Pheterogeneity=0.004),
even after adjustment for quintiles of Lp(a) concentration (Pheterogeneity =4.3 x 10-4). Indeed,
isoform size was inversely associated with MI in Latin Americans, positively associated in South
Asians and Southeast Asians, but no relationship was present in other populations including
Europeans.
Discussion: Our results demonstrate significant differences in Lp(a) concentration and isoform size
between ethnic groups. Higher Lp(a) concentrations were associated with increased risk of MI in
all ethnic groups, except among Africans. The relationship between isoform size and risk of MI is
complex and appears to be specific with respect to ethnic groups, indicating that

recommendations for isoform size interpretation may have to be tailored by ethnicity.

Association of quintiles of Lp(a) concentration and isoform size with MI. Base model includes
adjustment for age, sex and clinical risk factors.
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Specific Lipoprotein(a) Apheresis for Coronary and Carotid Atherosclerosis Regression in Stable
Ischemic Heart Disease Patients
Abstract nr. 783
Author Pokrovsky , Sergei, Russian Cardiology Research and Production Center, Moscow,
Russian Federation
Co-author(s) - Afanasieva , Olga
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Co-author(s) - Balakhonova , Tatyana
Co-author(s) - Konovalov , Gennady
Co-author(s) - Ezhov , Marat
Topic Primary & Secondary prevention of CVD; Lifestyle Measures and Pharmacological
Intervention
Keywords Atherosclerosis,Intervention,Lp(a),Pathogenesis
Background: Lipoprotein(a) (Lp(a)) is an independent cardiovascular risk factor and each fifth
person in population has its elevated level. The main purpose of this single-center, partially-blind
study was to evaluate the effect of 18-month course of specific Lp(a) apheresis on coronary and
carotid atherosclerosis dynamics in patients with stable ischemic heart disease (SIHD) and
elevated Lp(a) levels.
Methods: A total of 30 SIHD subjects (mean age 53.5±8.3 years, 70% male) with clinically
indicated coronary angiography, Lp(a) > 50 mg/dL, and low density lipoprotein cholesterol <2.5
mmol/L on atorvastatin therapy were allocated into two equal groups: 1) specific weekly Lp(a)
apheresis (Lp(a) Lipopak® columns, POCARD Ltd., Russia), 2) the control group. Quantitative
coronary angiography with intravascular ultrasound and duplex scanning of carotid arteries were
performed at the baseline and after the 18-month treatment period. The end-point measurement
indicated the absolute change of the percentage of diameter stenosis of coronary artery, minimal
lumen diameter, total coronary atheroma volume (TAV), and carotid intima-media thickness
(CIMT).
Results: Immediately after the apheresis procedure, Lp(a) level decreased by an average of
73±12% from 110±22 to 29±16 mg/dL whereas other lipid values did not change significantly
throughout the study in both groups. The final change in Lp(a) level in the aphereis group was 31.7±22.3 mg/dL, as compared with 4.8±10.8 mg/dL in the control group (P <0.0001). Under
apheresis treatment we obtained a significant improvement of evaluated instrumental parameters
characterized coronary and carotid atherosclerosis: percent of diameter stenosis decreased by
5±12%, minimal lumen diameter increased by 0.20±0.39 mm, TAV diminishing was 7.2±8.8 mm3,
and CIMT reduced by 0.07±0.15 mm (p<0.05 for all). There were no significant changes in
atherosclerotic surrogate end-points in the control group.
Conclusion: Sustained and substantial decreasing of Lp(a) level with specific Lp(a) apheresis

during 18 months resulted in a significant regression of coronary and carotid atherosclerosis in
patients with stable ischemic heart disease and Lp(a) excess. These data suggest that future
studies with hard end-points and agents that specifically affect Lp(a) could demonstrate an
improvement of prognosis of high-risk subjects.
The study was supported with the research grant 8/3-284n-10 by the Moscow State Government.
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Angiopoietin-like Protein 3 Antisense Oligonucleotide Improves Mixed Dyslipidemia, Insulin
Sensitivity and Hepatic Steatosis in Murine Models of Metabolic Syndrome
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Topic Dyslipidemia; Lipids, Lipoproteins and Apolipoproteins
Keywords Diabetes,Dyslipidemia,Triglyceride-Rich Proteins,Triglycerides
Metabolic syndrome (MS) represents a spectrum of disorders that includes mixed dyslipidemia
and insulin resistance. MS has been shown to be an important risk factor for the development of
cardiovascular disease, type 2 diabetes, non-alcoholic fatty liver disease (NAFLD), and decreased
lifespan. Recent evidence indicates that angiopoietin-like protein 3 (ANGPTL3) plays an important
role in various dyslipidemias and hepatic steatosis. Homozygous carriers of ANGPTL3 loss of
function alleles, referred to as familial hypobetalipoproteinemia 2 (FHBL2), are characterized by
extremely low levels of apoB containing lipoproteins without increased hepatic steatosis. To
determine if inhibition of ANGPTL3 would improve some of the characteristics of MS, second
generation antisense oligonucleotides (ASO) to murine ANGPTL3 were developed and
administered (50 mg/kg/wk) to diet induced obesity (DIO) mouse models (n=7-12/group) for a
period of six weeks. In DIO mice, administration of an ANGPTL3 ASO significantly reduced
hepatic ANGPTL3 mRNA expression, plasma triglyceride (TG), LDL-C, and hepatic TG when
compared to mice administered a control ASO. In addition, ANGPTL3 ASO administration
significantly reduced fed plasma glucose, insulin, and leptin concentrations, suggesting improved
insulin sensitivity. To further define the effects of ANGPTL3 inhibition on dyslipidemia, ANGPTL3
ASOs were administered to human apolipoprotein C-III (APOC3) transgenic mice. APOC3 is yet
another gene that has been shown, through both preclinical and loss-of-function mutations, to be
important in regulation of plasma TG levels. Administration of ANGPTL3 ASOs to human APOC3
transgenic mice, which exhibit severe hypertriglyceridemia (>1000 mg/dl), significantly reduced
plasma apoC-III (by -45%) and plasma TG (by -68%). Conversely, administration of an ANGPTL3
ASO to western diet fed apoC3 -/-,Ldlr -/- mice significantly reduced plasma TG (-78%), indicating
that ANGPTL3 modulates plasma TG independently of apoC-III. Additional preclinical studies have
demonstrated that inhibition of ANGPTL3 lowers plasma lipids by both reducing hepatic TG
secretion and enhancing clearance. These results suggest that inhibition of ANGPTL3 may

represent an important therapeutic intervention for the treatment of dysregulated metabolic states,
including mixed dyslipidemia and NAFLD.
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Fasting and postprandial triglyceridemia is associated with an increased arterial stiffness in
postmenopausal women
Abstract nr. 785
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Topic The Pathogenesis of Atherosclerosis; Immunity, Inflammation, and the Endothelium
Keywords Endothelium,Lipoproteins,Triglyceride-Rich Proteins
An increased and prolonged postprandial lipemia is believed to be associated with higher risk of
cardiovascular disease. However, there is not so much information how triglyceride (TG) and/or
postprandial TG concentration affect an endothelial function. To address such a question, we
analyzed the relationship between triglyceridemia and postprandial triglyceridemia induced by a fat
load and arterial stiffness and endothelial dysfunction.
Seventeen postmenopausal women (age 59 ± 3 years, BMI 26.3 ± 5.1 kg/m2, cholesterol 5.8 ± 0.9
mmol/l) were given meal containing 75 g of fat (cream) + 25 g glucose. The blood for
determination of total cholesterol (TC), TG, LDL-C, HDL-C, glucose, insulin and triglyceride-rich
lipoproteins (TRL) by ultracentrifugation was drawn before meal and 4 hours later. Endothelial
function was assessed using EndoPatTM and pulse wave velocity (PWV) was measured.
Triglyceridemia rose from1.25 ± 0.68 to 2.22 ± 1.12 mmol/l, TRL-TG from 0.77 ± 0.59 to 1.59 ±
1.01 mmol/l, and TRL-C from 0.34 ± 0.30 to 0.44 ± 0.31 mmol/l four hours after test meal. The
reactive hyperemia index (RHI) measured by EndoPatTM was 2.32 ± 0.55 and PWV 8.70 ± 1.84
m/s. There was no relationship between total cholesterol, LDL-C, and HDL-C and both PWV and
RHI values. On the other hand, statistically significant association was found between fasting and
postprandial TG, TRL-TG and TRL-C and PWV, not with RHI.
It can be concluded that both fasting and postprandial TG, TRL-TG and TRL-C are associated with
deteriorated arterial stiffness in postmenopausal women.
Supported by grant No. NT 14027-3/2013 from IGA MH CR.
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C-REACTIVE PROTEIN AND CARDIOVASCULAR MORTALITY IN COMMUNITY DWELLING
FRAIL ELDERLY
Abstract nr. 786
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Topic Epidemiology of CVD; The Risk Factor Concept
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INTRODUCTION: Cardiovascular mortality is the leading cause of death in elderly people. Aging
is associated with activation of the entire inflammatory cascade. It is possible that biomarkers of
inflammation are more strongly related to vascular risk in aged people than measures of plasma
lipids, or others established risk factors.
OBJECTIVE: Objective of this study was to examine the importance of high sensitivity C-reactive
protein (hsCRP) as a predictor of cardiovascular mortality in frail elderly people.
METHODS: Participants of the study were 253 community dwelling elderly aged 65 to 99 years. It
was a prospective study with 32 months follow-up period. Patients were divided into four main
groups according to the baseline level of hsCRP: GROUP A- Patients with hsCRP<1,0mg/L;
GROUP B- hsCRP 1-3 mg/L; GROUP C- hsCRP 3-10; GROUP D- hsCRP ≥10mg/L. We
investigated traditional risk factors and hsCRP (high sensitivity CRP) as inflammatory marker.The
associations between mortality risk and different biomarkers were assessed using logistic
regression analysis. The results are presented as odds ratios (OR) and 95% confidence intervals
(95%CI). Statistically significant differences were p<0.05.
RESULTS: The baseline mean age of participants was 82 years (78.3% women); 53.8% had prior
major cardiovascular event (MACE). During the study 109 patients (43.1%) died from
cardiovascular cause of death. In our patients there was no statistically significant difference
between four hsCRP groups in age, gender, functional ability, smoking habits and presence of
hypertension and MACE. Between lipid risk factors only HDL-cholesterol was statistically different
between groups (higher in group A comparing with group D 1.58 vs. 1.31; p<0.001). Nevertheless,
Group D has five time higher risk for cardiovascular mortality comparing with group A (OR 5.391;
95%CI: 2.372-12.254; p<0.001). In our participants presence of prior MACE (OR 3.173; 95%CI:
1.693-5.946; p<0.001), low level of serum albumin (OR 0.898; 95%CI: 0.835-0.966; p<0.01), and
low diastolic blood pressure (OR 0.954; 95%CI: 0.914-0.997; p<0.05) raise risk for cardiovascular
mortality.
CONCLUSION: In our study hsCRP was predictive for cardiovascular mortality in frail elderly
regardless of traditional cardiovascular risk factors. Traditional cardiovascular risk factors were not
predictive for cardiovascular mortality in our study group.
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Serum PCSK9 and Incident Cardiovascular Disease in the Swedish 60-year-olds Cohort
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Importance: Protein proprotein convertase subtilisin/kexin type 9 (PCSK9) is a promising new
therapeutic target for lowering of plasma low-density lipoprotein cholesterol (LDL-C) and
prevention of cardiovascular events. PCSK9 is present in serum and plasma but its relationship to
incident cardiovascular disease (CVD) in the general population is so far unknown. Objective: To
investigate if serum PCSK9 concentrations are associated with incident CVD and if a potential
association is explained by correlation with established CVD risk factors. Design: Serum PCSK9
concentrations were analysed as predictor for first-time CVD in a prospective cohort study
Participants: A total of 4,232 men and women from Stockholm, aged 60 at recruitment and
selected as representative sample for the general population in the Greater Stockholm area, who
were followed for incident CVD for 15 years using Swedish national registries. After 15 years of
follow-up, a total number of 491 incident events (fatal and non-fatal myocardial infarctions,
unstable angina, deaths from coronary heart disease, fatal and non-fatal ischemic strokes) were
recorded. Exposure(s): Serum PCSK9 concentration, established CVD risk factors
Main Outcome(s) and Measure(s): Incident CVD, including fatal and non-fatal myocardial
infarctions, unstable angina, death from CHD, fatal and non-fatal ischemic strokes Results:
Baseline serum PCSK9 concentrations predicted incident CVD; concentrations in the 4th quartile
(>122.3 ng/ml), as compared to quartiles 1-3 (≤73.1 ng/ml to ≤122.3 ng/ml), were associated with
a HR of 1.46 (95% CI 1.18-1.79). Adjustment for sex, LDL-C, high-density lipoprotein cholesterol,
Lipoprotein (a) and triglycerides resulted in a decrease of the HR (HR 1.38 95% CI 1.12-1.71). The
HR was further reduced to 1.31 (95% CI 1.05- 1.63) after additional adjustment for hypertension,
diabetes, smoking, obesity and physical inactivity. Conversely, PCSK9 concentrations in the
lowest quartile (≤73.1 ng/ml) of the distribution were, as compared to quartiles 2-4 (>73.1 ng/ml to
>122.3 ng/ml), significantly associated with a reduced risk of suffering a CVD event: HR 0.79 (95%
CI 0.63-0.99) after full adjustment. Conclusions and Relevance: Serum PCSK9 concentrations are

associated with future risk of CVD and add prognostic information over and above established
CVD risk factors. Further studies are needed to confirm this observation.
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Asymptomatic carotid plaques in patients with rheumatoid arthritis are associated with increased
high density lipoprotein cholesterol function
Abstract nr. 788
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Keywords Apolipoproteins,Atherosclerosis,HDL,Reverse Cholesterol Transport
Purpose
Reverse cholesterol transport (RCT) is a major anti-atherogenic function of high density lipoprotein
cholesterol (HDL) and has been shown to be related to disease activity in patients with rheumatoid
arthritis (RA). Our aim was to evaluate if atherosclerosis affects HDL-function differently in RA
patients compared to controls.
Methods
RA patients without cardiovascular (CV) disease and not using statins or biologic disease
modifying anti-rheumatic drugs were included. Healthy community controls were selected by
Statistics Norway. RCT was measured as plasma induced 14C-cholesterol efflux from 14Ccholesterol loaded human THP1 macrophages. Apolipoprotein (Apo) A1 and paraoxonase-1
(PON-1) activity were measured.
Results
RA patients, 10 with and 10 without carotid plaques (CP), and 10 controls were age and gender
matched. Traditional CV risk factors were comparable in RA patients with and without CP and
controls; smoking: p=0.55, systolic blood pressure: p=0.77, total cholesterol: p=0.48, low density
lipoprotein cholesterol p=0.31, HDL: p= 0.89, triglycerides: p=0.85. None had diabetes.
Untraditional biomarkers of CV disease such as C-reactive protein (CRP) and erythrocyte
sedimentation rate were also comparable across the 3 groups; p=0.53, p=0.86 and p=0.45,
respectively. RA disease factors such as disease duration, rheumatoid factor, anti-CCP and
disease activity score using 28 joints (DAS28) were comparable between RA patients with and
without CP (p=0.81, p=0.34, p=0.34 and p=0.94). Efflux capacity was significantly increased in RA
patients with CP compared both to controls without CP (p=0.03) and controls with CP
(p=0.01)(Table 2). Likewise, both ApoA1 and PON-1 activity were increased in RA patients with
CP compared to controls (p=0.02 and p=0.05, respectively). Further, APOA1 and PON-1 activity
were comparable between RA patients without CP and controls (p=0.58 and p=0.69, respectively).
Conclusion
The cholesterol efflux capacity was increased in RA patients with early atherosclerosis compared

to controls, independent of HDL level and CRP. Our findings indicate an association between
atherosclerosis and upgraded HDL function in patients with RA having low disease activity,
possibly as a compensatory mechanism to the atherosclerotic process. This study is hypothesis
generating and larger studies are warranted to verify these findings.
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Atorvastatin inhibits human T cell activation induced by oxLDL-treated dendritic cells by
suppressing dendritic cell maturation
Abstract nr. 789
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Topic The Pathogenesis of Atherosclerosis; Immunity, Inflammation, and the Endothelium
Keywords Immunity,LDL,Pathogenesis,Therapy
Background: Atherosclerosis is an inflammatory condition, and a major cause of cardiovascular
disease. Dendritic cells (DCs) and activated T cells are abundant in the atherosclerotic plaques,
especially in association with plaque rupture. Low-density lipoprotein (LDL) is an important risk
factor and modified and/or oxidized forms of LDL (oxLDL) can promote inflammation and cell
death and are accumulated in foam cells. Statin (here atorvastatin), HMG-CoA reductase inhibitors
are widely used to lower LDL levels, but they also have been reported to have anti-inflammatory,
pleiotropic properties. Here we focus on the statin effects on human DCs and T cells.
Methods and Results: Human DCs were differentiated from peripheral blood monocytes and
stimulated with oxLDL. Naïve autologous T cells were co-cultured with pre-treated DCs. The effect
of atorvastatin was tested on DCs and T cells. Atorvastatin suppressed the maturation and
production of TNF-α and IL-1β of oxLDL-treated DCs. T cells produced IFN-g, IL-6 and IL-17 in
response to oxLDL-treated DCs. Atorvastatin-treated DCs inhibited Th1 and Th17 polarization,
while induced T regulatory cells with IL-10 production. Mevalonate abrogated the effect of
atorvastatin. Experiments on T cells derived from carotid atherosclerotic plaques gave similar
results. In addition we studied the effect of atorvastatin on human coronary artery smooth muscle
cells (SMCs). Atorvastatin induced apoptosis of oxLDL-treated SMCs. Interestingly DCs preexposed to the statin-treated SMCs reduced significantly TNF-α and IL-6, but increased IL-10
production in response to oxLDL.
Conclusions: We demonstrate that atorvastatin suppresses oxLDL-induced dendritic cell
maturation and inhibits the subsequent T cell activation. Further, atorvastatin promotes an antiinflammatory T cell response and induction of T regulatory cells. The specificity of the reactions is
supported by addition of mevalonate which restores oxLDL effects. Our finding shows a novel
beneficial immunological effect of statins, especially in relation to inflammation and plaque ruptureprone lesions.
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PHD1 deficiency promotes an atheroprotective metabolic phenotype
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Knockout of the oxygen-sensor HIF prolyl hydroxylase 1 (PHD1) was shown to switch
metabolism towards glycolysis and reduced cellular oxygen consumption. As we recently showed
a pro-atherosclerotic effect of plaque hypoxia, we hypothesised that reduced cellular oxygen
consumption in PHD1 knockout mice alleviates atherosclerosis development.
Indeed, atherogenesis was attenuated in LDLr-/-PHD1-/- mice fed a western type diet (WTD,
0.25% cholesterol), with reduced aortic root plaque size (-35%, p=0.008, H&E) and necrotic core
content (-38%, p=0.004, H&E) compared to LDLr-/- mice (n=17/10). Plaque hypoxia was reduced
in LDLr-/-PHD1-/- mice (-32%, p=0.02, pimonidazole), despite unchanged MAC3 macrophage
content, suggesting reduced macrophage oxygen consumption. PHD1-/- lowered plasma
cholesterol (-21%, p<0.001) and triglyceride levels (-22%, p<0.001), despite similar food intake
and weight gain. Flow cytometry of whole blood showed normalized leucocyte count in LDLr-/PHD1-/- (-39% CD45+ leucocytes, p=0.001), affecting all leucocyte subsets, including Ly6Chigh
monocytes (-62%, p=0.03). Haematopoietic PHD1-/- did not affect plasma cholesterol levels or
atherogenesis compared to wildtype bone marrow transplantation into LDLr-/-.
Cholesterol lowering was mainly seen in the VLDL-cholesterol fraction. Mechanistically, in LDLr-/PHD1-/- mice, trans-intestinal cholesterol efflux was markedly elevated (+3.8 fold p<0.01), while
biliary cholesterol excretion was slightly reduced (-27% p<0.01), as measured by flux calculations
based on oral D5-cholesterol and i.v. D7-cholesterol distribution. Also, hepatic 14C-labelled VLDLremnant uptake was elevated in LDLr-/-PHD1-/-, (+14%, p<0.05), pointing towards enhanced
cholesterol clearance in LDLr-/-PHD1-/-. Neutral sterol excretion in the faeces was enhanced on
chow diet in LDLr-/-PHD1-/- (38%, p=0.0127). Enhanced cholesterol absorption in LDLr-/-PHD1-/mice (+42%, p<0.05) obscured this effect on WTD. 13C-acetate incorporation into cholesterol,
representing whole body cholesterol synthesis and hepatic cholesterol synthesis, was unaltered,

as confirmed by equal hepatic HMG-CoA reductase expression and acetyl-CoA content. Hepatic
cholesterol and triglyceride content (µg lipid/mg protein) was unaffected by the PHD1-/-, while liver
weight decreased (-12%, p=0.004). Hepatic triglyceride re-entry into the circulation was similar in
both genotypes (n=6/group, 3 weeks WTD), based on i.p. poloxamer 407 administration
(1000mg/kg).
In conclusion, PHD1 deficiency promoted an atheroprotective metabolic phenotype, by improving
cholesterol efflux. Additional studies will elucidate the exact mechanism and potentially point
towards hitherto overlooked regulators of lipid metabolism.
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Streptococcal Serum Opacity Factor Promotes Reverse Cholesterol Transport
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Although plasma concentrations of HDL-cholesterol (C) negatively correlate with atherosclerotic
cardiovascular disease, this correlation is not axiomatic; some HDL are dysfunctional and
atherogenic. Interventions that raise HDL-C have not been uniformly successful suggesting that
mechanisms by which HDL-C is increased determine its anti atherogenic potency. Additionally,
mice overexpressing SR-BI have lower plasma HDL-C levels and less atherosclerosis. Thus, new
strategies that reduce HDL-C while promoting reverse cholesterol transport (RCT) are needed.
Serum opacity factor (SOF) disrupts HDL and forms three products, including a cholesteryl esterrich microemulsion (CERM) containing apo E and the CE of ~400,000 HDL particles. CE uptake in
Huh7 hepatocytes is faster when delivered by CERM than by HDL, and cleared both in vitro and
in vivo. We investigated the therapeutic potential of SOF in promoting RCT by comparing the final
RCT steps, hepatic uptake, CE metabolism to cholesterol and bile salts, and secretion, of [14C]CE-HDL, -CERM and –LDL. Cells were pulse-labeled for 2 h with 20-50 mg/mL HDL protein (6-17
mg/mL [14C]-CE), or the CE-equivalent as CERM or LDL, and chased for 0, 2 or 6 h. Cells, pulse
and chase media were analyzed for sterols by b-counting, TLC and solvent partitioning. [14C]CE
uptake from LDL was greater than from CERM (2-4X) and HDL (5-10X). Halftimes for [14C]CE
hydrolysis were 3.0 + 0.2, 4.4 + 0.6 and 5.4 + 0.7 h respectively for HDL, CERM and LDL-CE. Bile
acids in cells after uptake from HDL or CERM were low, <0.2% of total sterol but higher in cells
after uptake from LDL, 4.2 + 2.2 % of total sterol (p = 0.03) at the 2 h chase time. The fraction of
sterols secreted as bile acids was comparable for all three particles. After the 2 and 6 h
respectively, ~40 and 50% of the secreted sterols were bile acids. These ratios were the same for
cells treated with 14C-CE-HDL, CERM or LDL. Thus, the rates of hepatic metabolism of CERMCE to free cholesterol, to bile acids and secretion are intermediate between those for HDL- and
LDL-CE, supporting the therapeutic potential of SOF as a promoter of RCT.
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DOSE-DEPENDENT EFFECT OF ATORVASTATIN ON KIDNEY FUNCTION AND
ASSOCIATED CARDIOVASCULAR OUTCOMES
Abstract nr. 792
Author Vogt , Liffert, Academic Medical Center, Amsterdam, Netherlands
Co-author(s) - Bangalore , Sripal
Co-author(s) - Fayyad , Rana
Co-author(s) - Laskey , Rachel
Co-author(s) - Hovingh , Kees
Co-author(s) - Demicco , David
Co-author(s) - Waters MD, David
Topic Primary & Secondary prevention of CVD; Lifestyle Measures and Pharmacological
Intervention
Keywords Cardiovascular Disease,Intervention,Lipids,Renal function
Aim:
Kidney function usually declines over time and the slope of this change is powerful for predicting
both renal and cardiovascular (CV) outcome. We studied whether patients randomized to
atorvastatin are protected from decline of kidney function and whether this preservation is dosedependent. Moreover, we assessed the association between kidney function slopes and
cardiovascular outcome.
Methods:
Slopes of reciprocals of serum creatinine were studied in 6 randomized controlled trials (30,527
patients). All trials were long-term CV outcome trials (follow-up: 1-4.9 yrs). Studies were eligible for
inclusion if follow-up was ≥12 months, participants were >18 yr, and >2 serum creatinine values
were measured. Studies in patients with predefined renal disease were excluded. Based on
treatment arms, three poolings were formed: placebo (n=10,001), atorvastatin 10 mg daily
(n=12,720), and 80 mg daily (n=7,806). Mixed model included treatment, time of assessment and
adjustments for study.
Result:
The slope of reciprocal of serum creatinine level displayed linear improvement over time in all
three groups. Placebo, atorvastatin 10 mg, and 80 mg had slopes (mean (SE)) of 0.008 (0.0006),
0.011 (0.0008), and 0.014 (0.0011)(mg/dL)-1/yr, respectively. Head-to-head comparison (10 mg
vs. 80 mg atorvastatin) indicated a highly significant dose dependency (p=0.0009; data from TNT
(n=10,001)). Cox proportional hazard model showed a highly significant (p<0.0001), negative
association with risk of CV events (HR (95% CI) per 1 SD of slope: 0.80 (0.75-0.86); 0.76 (0.710.81); and 0.78 (0.73-0.83), respectively).
Conclusion:
In patients at risk or with CVD, atorvastatin improves kidney function over time in a dosedependent manner. Kidney function improvement is strongly associated with lower CV risk.
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LDL apheresis in children with homozygous familial hypercholesterolemia: a case series
Abstract nr. 793
Author Luirink, Ilse, Amsterdam, Netherlands
Co-author(s) - Wiegman, Albert
Co-author(s) - Hutten, Barbara
Co-author(s) - Groothoff, Jaap
Topic Dyslipidemia; Lipids, Lipoproteins and Apolipoproteins
Keywords LDL,Lipoproteins
Objectives Homozygous familial hypercholesterolemia (HoFH) is a rare genetic disorder,
clinically characterized by markedly elevated low-density lipoprotein (LDL-C) levels, exten-sive
xanthomas, and premature and progressive atherosclerotic cardiovascular disease.
Extracorporeal removal of LDL-C through LDL-apheresis is an effective way to lower circulating
LDL-C levels. Several LDL-apheresis methods are available. The aim of this study was to evaluate
the effect of LDL-apheresis, utilizing the DSA (dextran sulphate adsorption) technology, on LDL-C
levels, xanthomas and carotid intima-media thickness (c-IMT) in pediatric patients with HoFH.
Methods In this case series, we selected three pediatric HoFH patients for whom maximal statin
therapy failed to reduce their LDL-C levels sufficiently. In these patients, weekly LDL-apheresis
was started using Kaneka liposorber 15 with dextran sulphate cellulose columns to selectively
remove LDL-C from the plasma. Levels of LDL-C were measured prior to and after each
procedure. C-IMT measurements were performed by one experienced sonographer before the
start of apheresis and approximately 1.5 year after performing apheresis. Medical photographs
were made before and one year after apheresis.
Results Three HoFH patients aged 6 (girl), 10 (boy) and 11 (girl) years were included. Their LDL-C
levels before (and after) maximum statin therapy were 20.8 (13.3),16.9 (9.3), and 15.5 (11.2)
mmol/L, respectively. All patients had extensive cutaneous xanthomas (knee, elbow).
Mean plasmapherese dosage was 50 cc plasma/ kg during sessions of 60-85 minutes. The mean
acute reductions in LDL-C after a single LDL-apheresis session were 77%, 74% and 69%,
respectively. The mean LDL-C levels during a stable period of on average 9 LDL-apheresis
sessions were 4.1, 4.7 and 4.0 mmol/dL, respectively. Furthermore, a significant regression of
cutaneous xanthomas was observed in all patients (Figure 1). In one patient, c-IMT decreased
substantially (0.420 mm to 0.391 mm); c-IMT results for the other two patients will shortly be
available. LDL-apheresis was well tolerated; only mild side effects in 1 patient during the first 5
shifts (dizziness, shivering, mild nausea) were reported.
Conclusions Our findings suggest that LDL-apheresis (DSA) in children with homozygous FH is a
safe and effective method to lower LDL-C levels, decrease c-IMT and to significantly reduce
xanthoma size.

figure 1a. before start apheresis. This boy was hardly able to walk anymore due to extremely filled
eruptive xanthomas on and around his knees

figure 2a. after one year of apheresis. The cholesterol deposits completely disappeared and he
can walk normally again.
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Reduction of atherosclerosis and macrophage infiltration in apoE/lymphotoxin beta-receptor
double-deficient mice
Abstract nr. 794
Author Grandoch, Maria, Institut für Pharmakologie und Klinische Pharmakologie, Düsseldorf,
Germany
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Topic The Pathogenesis of Atherosclerosis; Immunity, Inflammation, and the Endothelium
Keywords Atherosclerosis,Inflammation
Lymphotoxin (LT) a1b2 heterotrimers belong to the tumor necrosis factor superfamily and signal
through the LTβ receptor (LTβR) which is critically involved in the development and homeostasis
of lymphatic tissues. LTβR is constitutively expressed on stromal cells, myeloid cells and on
activated macrophages. While for many inflammatory disorders contribution of Lymphotoxin (LT) a
1b2/LTβR signalling is well known, the possible involvement in atherosclerosis remains currently
unknown.
Therefore, aim of the present study was to study the role of LTβR during atherogenesis and
–progression.
Male 8-week-old apoliporotein E//LTβR-double-deficient mice (apoE-/-/LTβR-/-) and apoE-/littermate controls were fed a Western-type diet for 4 and 15 weeks, respectively. After 15 weeks,
apoE-/-/LTβR-/- mice showed reduced atherosclerotic plaque burden in the aorta as quantified by
Oil Red O staining. Focussing on the underlying mechanisms, immune cell influx into the
developing lesions was studied. After 4 weeks of feeding decreased invasion of macrophages
could be detected by Mac-2 staining of the aortic root in apoE-/-/LTβR-/- mice compared to their
apoE-/- littermates. In order to identify the responsible cell type for the reduced atherosclerotic
plaque burden in apoE-/-/LTβR-/- mice, bone marrow transfers were performed pointing towards a
major role of hematopoietic cells. Analysis of circulating blood cells revealed elevated numbers of
lymphocytes as well as strong increases in absolute cell numbers of monocytes in apoE-/-/LTβR-/mice, in particular based upon elevated numbers of CD115+/Ly6clow monocytes. Specific
labelling of CD115+/Ly6clow monocytes showed that these cells invade atherosclerotic lesions to
a lesser extent in apoE-/-/LTβR-/- mice compared to apoE-/- mice. Gene array analysis and in vitro

experiments using isolated monocytes pointed to a key role of the CCL5/CCR5 pathway for LTβRmediated monocyte migration.
In conclusion, the present results strongly suggest that signalling by the LTβR on monocytes is
critically involved in the development of atherosclerosis probably by supporting the CCL5/CCR5mediated cell invasion into the developing lesion.
This work was supported in part by a research grant from the Forschungskommission der
Heinrich-Heine-Universität Düsseldorf and in part by the Deutsche Forschungsgemeinschaft
(IRTG 1902, S.H., J.W.F.).
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Adiposity in Children and early sub-clinical CVD risk: ApoB48 has a stronger association with
central fat than classic lipid markers.
Abstract nr. 795
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Topic Dyslipidemia; Lipids, Lipoproteins and Apolipoproteins
Keywords Dyslipidemia,Epidemiology,Obesity,Triglyceride-Rich Proteins
Problem
Atherosclerotic Vascular Disease (ASVD) begins in childhood and obesity is an important risk
factor. The obesity epidemic in children from developed countries may exacerbate risk and lead to
premature ASVD. Traditional lipid markers (total cholesterol, LDL-C, HDL-C, TG) are often normal
in overweight/obese children. There is emerging evidence that elevated fasting apolipoprotein
(apo-) B48 concentration (remnant dyslipidemia) is a key independent risk factor for ASVD that
may predispose children to subclinical atherosclerosis.
Purpose
To determine if apoB48 vs. traditional lipid markers are elevated with increasing central adiposity
in a cohort of Canadian children with a family history of obesity; and to assess if the relationship
varies by central adiposity status.
Methods
Data were drawn from the prospective cohort of 630 Caucasian families in Quebec, Canada
(QUALITY cohort). Children aged 8-10 years underwent examination at baseline and at 2-year
follow-up. Trunk fat mass was determined by dual energy x-ray absorptiometry. Central fat mass
index was calculated as CFMI=trunk fat mass/height2 (kg/m2). Three groupings were created
(CFMI <1.5; 1.5-<3.0; ≥3.0 kg/m2) to indicate low, moderate or high central adiposity. Changes
over time in outcomes (apoB48, total, LDL-C and HDL-C, TG) were compared using paired t-test
and multiple regression that adjusted for age, sex, and Tanner stage.
Results
ApoB48 increased with increasing central adiposity and most dramatically (37%) in children who
transitioned from low to moderate levels of central adiposity (delta apoB48=1.5). Conversely,
worsening of classic lipids was observed only among children who transitioned from moderate to
high levels of central adiposity. Interestingly, for every 1 kg/m2 increase in central adiposity over
the 2-year period, an apoB48 increase was 30-fold greater among children with lower baseline

central adiposity, compared with higher central fat. In contrast, this relationship did not exist for
classic lipid markers.
Conclusions
Changes in apoB48 were more consistent with changes in central adiposity over time than classic
lipid markers. ApoB48 may be sensitive to changes in adiposity at lower levels of central fat (early
periods of risk), whereas traditional lipid markers may detect increased risk at higher levels of
central adiposity.
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Decreased cardiovascular events in familial hypercholesterolemic patients treated with
mipomersen, an antisense inhibitor of apolipoprotein B translation
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Co-author(s) - Singleton , Walter
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Topic Primary & Secondary prevention of CVD; Lifestyle Measures and Pharmacological
Intervention
Keywords Cardiovascular Disease,Familial Hypercholesterolemia,Hypolipidemic
Drugs,Lipoproteins
Background: Familial hypercholesterolemia (FH) is associated with a 10-20 fold increase in
cardiovascular (CV) events. Mipomersen has been shown to significantly lower levels of
atherogenic lipoproteins in plasma. Previous safety analysis of all patients in phase 3 trials found
no meaningful imbalance in CV events between placebo and mipomersen arms.
Hypothesis: Treatment with mipomersen for at least 1 year will reduce CV events in FH patients
taking maximally tolerated lipid-lowering therapy.
Methods: Rates of major adverse CV events (MACE) during 2 years prior to mipomersen
treatment were compared to MACE after treatment in 104 FH patients who participated in one of
three phase 3 blinded randomized placebo-controlled 6-month trials and an open-label extension
study (NCT00607373, NCT00706849, NCT00794664, NCT00694109). One third of patients
(n=34) received placebo for the initial 6 months followed by mipomersen for at least 1 year. Two
thirds (n=70) received blinded mipomersen for 6 months followed by at least 6 months in open
label treatment. MACE were defined as non-fatal MI, stroke, unstable angina, and
revascularization procedures (PCI/CABG). MACE occurring before randomization were identified
in medical history. On-study MACE, including those for placebo-treated patients, were adjudicated
post-hoc by an independent committee.
Findings: MACE were identified in 62% of patients (64 patients with 146 events [39 MI, 99
PCI/CABG, 5 UA, 3 stroke]) during 24 months prior to mipomersen treatment, and 9% of patients
(9 patients with 12 events [2 UA+MI, 6 PCI/CABG, 4 UA]) during a mean of 24.4 months after
initiation of mipomersen treatment (MACE rate 25.7/1000 patient-months vs 3.6/1000 patientmonths, OR = 0.035 [95% CI 0.009 - 0.144], p<0.0001 by exact McNemar’s test). The marked
reduction in MACE coincided with the absolute mean reductions in LDL cholesterol levels (-49 to -

113 mg/dL) reported for the phase 3 FH clinical trials.
Summary: MACE rates were significantly lower during mipomersen treatment compared with 24
months prior to mipomersen (p<0.0001).
Conclusions: Results from this limited analysis suggest that treatment with mipomersen may
reduce cardiovascular events in patients with FH.
Funding: Genzyme Corporation, a Sanofi Company
Encore abstract: AHA Scientific Sessions 2014, Circulation 2014; 130: A16531
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Loss-of-function PCSK9 p.R46L genetic variant does not alter glucose homeostasis
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Keywords Diabetes,Genetics,PCSK9
Objective
PCSK9 (Proprotein Convertase Subtilisin Kexin type 9) is a critical regulator of cholesterol
homeostasis. There are conflicting data in the literature regarding the consequences of PCSK9
deficiency on glucose homeostasis in mouse models. Here, we analyzed in humans, the
association between PCSK9 p.R46L loss-of-function variant and i) glucose homeostasis
parameters in a cross-sectional analysis, ii) diabetes status in a case-control analysis, and iii) the
risk of 9-year incident type 2 diabetes (T2DM).
Research Design & Methods
PCSK9 p.R46L was genotyped in two French studies: Data from the Epidemiological Study on the
Insulin Resistance Syndrome [D.E.S.I.R.] (n=4,618, including 299 T2DM) and Corbeil study (1,342
T2DM).
Results
In the D.E.S.I.R study, significant associations were found between the p.R46L variant and lower
total cholesterol (-0.394 mmol/l), LDL-cholesterol (-0.393 mmol/l) and apolipoprotein B
concentrations (-0.09 g/l). However, no significant association was observed between p.R46L and
markers of glucose homeostasis, such as fasting plasma glucose, HbA1C or HOMA-IR, HOMA-B,
nor with the presence of T2DM in the case-control study (P=0.261). Finally, no significant
association between p.R46L variant and risk of incident T2DM was observed in D.E.S.I.R. (Hazard
Ratio [95% CI] = 0.34 [0.11; 1.07]; P = 0.065).
Conclusion
The PCSK9 p.R46L LOF variant was not associated with impaired glucose homeostasis in
humans. These data are reassuring regarding the safety of PCSK9 inhibitors.
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Emerging cardiovascular disease biomarkers and incident diabetes risk in statin-treated patients
with coronary artery disease
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Topic Epidemiology of CVD; The Risk Factor Concept
Keywords Diabetes,Inflammation,Intervention,Risk Factor
Objectives: To determine whether a panel of 19 biomarkers previously associated with the risk of
cardiovascular disease also predicts incident diabetes in statin-treated patients with coronary
artery disease (CAD).
Research Design and Methods: Substudy in the TNT (Treating to New Targets) study population,
a randomized trial that compared the efficacy of high (80mg) vs. low (10mg) dose atorvastatinfor
the secondary prevention of coronary heart disease events. Fasting plasma levels of standard
lipids and of 19 emerging CAD risk biomarkers were obtained after an 8-week run-in period on
atorvastatin 10mg in a random sample of 1424 patients. After exclusion of patients with diabetes
at baseline (n=253), 101 patients developed diabetes during the median follow-up of 4.9 years.
Incident diabetes was defined prospectively as at least 2 post-baseline FBG measurements >126
mg/dl and at least 1 post-baseline FBG >36 mg/dl above baseline. We also included patients for
whom incident diabetes was identified through adverse event reporting.
Results: Among standard lipids, after adjusting for age, sex and treatment arm, total cholesterol
and triglyceride levels as well as the total to high-density lipoprotein (HDL) cholesterol ratio were
positively associated with incident diabetes risk while HDL cholesterol levels were negatively
associated with incident diabetes risk. The hazard ratios per 50% decrease in emerging CAD risk
biomarkers for incident diabetes (after adjusting for age, sex, treatment arm, smoking,
hypertension, body mass index and HDL cholesterol and triglyceride levels) are presented in the
Figure.
Conclusions: Results of this study suggest that plasma lipids and some emerging CAD risk
biomarkers such as adiponectin and Lp-PLA2 may be useful for predicting incident diabetes in
statin-treated patients with stable CAD. Additional studies validating the clinical usefulness of
these biomarkers in the prediction of incident diabetes will be required.

Figure. Hazard ratios (95% confidence intervals) per 50% decrease in emerging CAD risk
biomarkers for incident diabetes. Hazard ratios are adjusted fo
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Smoking and lipid lowering drugs as main determinants of cholesterol trends in Catalonia in the
1990’s.
Abstract nr. 799
Author Sans Menéndez, Susana, Department of Health, Barcelona, Spain
Topic Epidemiology of CVD; The Risk Factor Concept
Keywords Epidemiology,Hypolipidemic Drugs,Lipids,Risk Factor
Total serum cholesterol (TSC) is been regarded as the major determinant of coronary heart
disease (CHD) mortality differences across populations at least since the Seven Countries Study.
Spain has one the lowest CHD mortality rates and relatively low cholesterol levels. The purpose of
this study was to identify determinants of TSC secular trends in the MONICA-Catalonia study
population.
METHODS: Three independent MONICA surveys in independent random samples of the general
population in men and women aged 25 to 64 years (n=2571, 2934 and 3485) carried out in in
1986-88, 1990-92, and 1994-96. TSC was measured in 12-hour fasting venous samples and
analyzed by automatic enzymatic methods. Multivariate linear regression analysis was used to
analyze the determinants of TSC temporal trend separately by sex over a ten-year period, using
SPSS. Studied independent variables were age, BMI, current cigarette smoking, leisure time
physical activity, educational level, diet for high cholesterol and lipid lowering drug use.
RESULTS: A significant decline of 2% in TSC over ten years was observed in both sexes from 5.7
mmol/l in men and 5.5 mmol/l in women. The decline was observed in all age groups except in
women aged 35-44. Smoking (β=
-0.238, 95%CI -0.383 to -0.093), BMI (β=0.0296, 0.009 to 0.051) and lipid lowering drug use (β=0.317, -0.592 to -0.042) were the major significant determinants explaining the trends in TSC in
men. In women none of the studied factors was able to explain the decline in TSC.
CONCLUSIONS: A real shift in population STC occurred in Catalonia during the MONICA period
which was driven mainly by a fall in smoking and an increase in lipid lowering drug use, but only in
men. Unknown factors should explain the fall in middle aged women. These findings highlight the
importance of both types of prevention, and the need for continued research on determinants and
risk factors in women.
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Delivery of infused apoAI mimetic ‘CER-001’ into atherosclerotic plaques in patients depends on
local plaque characteristics
Abstract nr. 800
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Introduction
Therapeutic targeting of reverse cholesterol transport (RCT) in trials by infusion of apolipoprotein
A1 mimetics has provided us with equivocal results. The discrepant response rates may relate,
among others, to heterogeneous permeability of atherosclerotic plaques in patients preventing
apoA1 from gaining access to intraplaque lipid-rich foam cells. Here, we evaluated local delivery of
the apoA1 mimetic CER-001 in carotid plaques in patients.
Methods and results
CER-001 was covalently linked to the radioisotope Zirconium-89. Eight patients with
atherosclerotic carotid artery stenosis (>50%) received an infusion of CER-001 (3 mg/kg) and 89
Zr-CER-001 (10 mg-18 Mbq). After infusion, mean plasma apoA1 increased by 9.9 mg/dL
(p=0.026), with a concomitant relative increase in plasma cholesterol efflux capacity of 13.8%
(p=0.001). Positron emission tomography/computed tomography (PET/CT) demonstrated a
significant increase in Target-To-Background Ratio (TBRmax) at 24, 48 and 72 hours compared to
directly after infusion (TBRmax t=0: 1.0; t=24h: 1.25 (p<0.001); t=48h: 1.26 (p<0.001); t=72: 1.29
(p=0.023)). Using (Dynamic Contrast-Enhanced) MRI, we will report on plaque permeability (k
trans) and wall shear stress to predict CER-001 permeation in advanced plaques.
Conclusions
Infusion of the apoA1 mimetic CER-001 leads to enhanced cholesterol efflux capacity of plasma,
whereas infused CER-001 also enters advanced atherosclerotic plaques in patients. We will report
on whether this is dependent on local plaque permeability. These data imply that CER-001 is
suitable as an RCT enhancer in patients. Moreover, DCE-MRI might serve as a tool to select

patients most suitable for effective CER-001 infusion.
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The effect of weight loss therapy on some CVD risk factors
Abstract nr. 801
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Intervention
Keywords Cardiovascular Disease,Lipids,Obesity,Visceral Fat
Background: Obesity and body fat distribution plays an important role in determining CVD risk
and metabolic aberrations. Adipose tissue secretes cytokines, which play an important role in the
pathogenesis of atherosclerosis.
Methods: The study group consisted of 104 obese subjects (30 ≤ BMI < 35), both sexes, (71
woman and 33 man), 30-50 years old, non-smokers, not under any pharmacological therapy.
Recruited subjects participated in a 3-month dietary intervention program based on
recommendations of The National Food and Nutrition Institute. Dietary compliance regarding
energy and nutrient intake before weight loss program were monitored by 3-day food records.
Body composition and VAT volume (1-18 scores) was measured by TANITA BIA MC-180MA.
Plasma lipids, glucose, and insulin concentrations were determined by routine laboratory methods,
while insulin resistance index (IR-HOMA) was calculated using the following formula:
insulin(µU/ml)x fasting blood glucose (mg/dl)/ 405. Adiponectin level was measured by ELISA
assay.
Results: Total energy of diet (1665,72±717kcal) before weight loss program consisted: 17,8% of
energy as proteins, 33,5% as fat and 48,7% as carbohydrates (vs 20% energy as a protein, <30%
energy as fat and >50% energy as carbohydrates during weight loss program).The main VAT
value before (9,54 ± 3,31) and after (7,63±2,42) therapy was significantly (p<0,05) higher in men
(13,48±2,73 vs 10,66±2,46) than in women (7,66±1,3 vs 6,97±1,56). Comparison of plasma lipid
levels before and after dietary program showed significant improvement: 22,2% reduction of
tryglicerides, about 6% reduction of total and LDL cholesterol. There was a significant correlations
between VAT: and HDL cholesterol level, triglicerides, and IR-HOMA [r = -0,39, r = 4,2, r = 4,2 (all
p<0,01)] and also between adiponectin and HDL and LDL cholesterol (r= 0,39, r = - 0,3, p<0,05).
Conclusions: Dietary intervention reduce the risk of CVD via VAT and plasma lipids reduction.
Adiponectin is associated with changes of HDL and LDL cholesterol.
This study was supported by The Polish National Science Centre (No 2011/01/N/NZ7/04559)
Key words: Obesity, CVD factors, VAT, diet, plasma lipids, adiponectin
Subdivision 3. Clinical Studies

Presentation Preference Electronic poster presentation
Additional information

The effects of a novel apoA-I transcriptional regulator (RVX-208) on whole plasma and HDL
lipidomes
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High-density lipoprotein (HDL) displays altered lipid composition and becomes dysfunctional
under conditions of metabolic disease. This study aimed to determine the effects of a novel, firstin-class BET inhibitor with apolipoprotein A-I (apoA-I) inducing effects, RVX-208 on whole plasma
and HDL lipidomes.
Twenty unmedicated males (38-69 years) with prediabetes received 100mg b.i.d RVX-208 and
placebo each for 29-33 days separated by a wash-out period of 21-35 days in a randomised,
cross-over design. Lipoprotein particle concentration was measured by nuclear magnetic
resonance (NMR) analysis (LipoScience). Whole plasma and HDL lipid profiles (24 lipid classes
containing 342 individual lipid species) were measured in fasting blood samples from 18 out of the
20 participants collected before and after both treatment periods using electrospray-ionisation
tandem mass spectrometry.
RVX-208 treatment elicited no significant changes in apoA-I and HDL-C or other conventional lipid
measures. The concentration of medium HDL particles increased (p=0.01) and small HDL
particles decreased (p=0.04) after RVX-208 treatment. There was no effect of RVX-208 on whole
plasma lipid classes or individual lipid species. However, RVX-208 treatment increased the
concentration of 8 lipid classes in the HDL lipidome, including ceramides (Cer: RVX-208 vs
placebo 21±29%; mean % of change±SD), monohexosylceramides (MHC: 18±23%),
trihexosylceramides (THC: 21±30%), GM3 gangliosides (GM3: 23±23%),
alkylphosphatidylcholines (PC(O): 19±25%), alkenylphosphatidylcholines (PC(P): 18±24%),
lysophosphatidylcholines (LPC: 16±22%) and lysophosphatidylethanolamines (LPE: 23±34%) (all
p<0.05; repeated Measures ANOVA with Benjamini-Hochberg correction for multiple
comparisons).

In metabolic syndrome, total PC(P) with potential anti-oxidative properties and THC in the HDL
lipidome are lower compared to healthy controls (Khan & Meikle, unpublished data). In our
population with prediabetes, RVX-208 treatment increased these surface sphingolipid and
phospholipid classes towards concentrations observed in healthy controls. Four weeks of
treatment with RVX-208 in individuals with prediabetes induces changes in the HDL lipidome
without changing the plasma concentrations of either HDL cholesterol or apoA-I.
This study was supported by the National Health & Medical Research Council of Australia
(APP1065462), Resverlogix Corp. and in part by the Victorian Government’s Operational
Infrastructure Support (OIS) Program.
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HDL-microRNA-92a Intercellular Communication Underlies Endothelial Dysfunction Associated
with Atherosclerosis and Chronic Kidney Disease
Abstract nr. 804
Author Vickers, Kasey, Vanderbilt Univ. School of Medicine, Nashville, U.S.A.
Co-author(s) - Wiese, Carrie
Co-author(s) - Toth, Cynthia
Co-author(s) - Landstreet, Stuart
Co-author(s) - Kon, Valentina
Topic Dyslipidemia; Lipids, Lipoproteins and Apolipoproteins
Keywords Animal model,Atherosclerosis,Chronic Kidney Disease,HDL
Chronic kidney disease (CKD) is associated with endothelial dysfunction and atherosclerosis.
High-density lipoproteins (HDL) serve as general cargo carriers for a wide-variety of proteins,
small molecules, and nucleic acids, namely microRNAs (miRNA), which likely confer many of
HDL’s alternative functions. Here, we report that HDL-miR-92a communication to endothelial cells
likely promotes atherosclerosis in CKD. miR-92a was found to be significantly increased 8.5-fold
on HDL from CKD subjects compared to healthy controls. In addition, HDL-miR-92a levels were
found to be increased 20-fold in mouse models of CKD (5/6 nephrectomy). HDL-miR-92 levels are
likely originating from inflammatory cells, as macrophages were found to export miR-92a to HDL.
Using photoactivatable-ribonucleoside-crosslinked-immunoprecipitation-high-throughputsequencing, we were able to trace HDL-miR-92a from macrophages to Argonaute2 RNA-induced
silencing complexes in recipient human coronary artery endothelial cells (HCAECs). HDL transfer
of functional miR-92a to HCAECs is likely through scavenger receptor BI (SR-BI), as HDL-miR92a delivery was inhibited using SR-BI blocking antibodies in HCAECs. Using whole-genome
arrays, we found that HDL alters the expression of many genes in HCAECs, including the
significant down-regulation of 18 putative miR-92a mRNA targets. Aortic endothelial miR-92a
levels were also found to be significantly decreased (50%) in apolipoprotein E-deficient (Apoe -/-)
mice compared to wild-type controls, which may be a function of the absence of HDL in these
mice. Nevertheless, we found that miR-92a levels are dramatically increased in aortic
endothlelium from wild-type mice with 5/6 nephrectomy. HDL-complexed to locked nucleic acid
(LNA) inhibitors of miR-92a (20mg/kg LNA-92a + 4mg HDL) were intravenously-injected into Apoe
-/- mice with 5/6 nephrectomy (7 weeks), a model of CKD-associated atherosclerosis. Strikingly,
we found significant reduction in aortic endothelium miR-92a levels after 7 days. Most
interestingly, we found a significant 21% reduction in atherosclerotic lesion area after only 7 days
with a single injection, compared to HDL alone. We also found a marked ~30% regression of
atherosclerotic lesions after 7 days. Collectively, HDL mediates a macrophage-to-endothelial
communication pathway that is increased in CKD and likely contributes to atherosclerosis in these
subjects; however, HDL-miRNA based therapies have great potential to reduce the atherosclerotic
burden in all subjects.
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Allelic Effects of APOA1 and ABCA1 Gene Variants on HDL-c Concentration
Abstract nr. 806
Author Mohd Mokhsin, Nurul Atiqah, Faculty of Medicine, UiTM, Sungai Buloh, Malaysia
Co-author(s) - Wan Ahmad, Wan Nor Hanis
Co-author(s) - Sakri, Farah Hanis
Co-author(s) - Rahman, Thuhairah
Co-author(s) - Hoh, Boon Peng
Co-author(s) - Nawawi, Hapizah
Topic Dyslipidemia; Lipids, Lipoproteins and Apolipoproteins
Keywords Genetics,HDL
Background: Coronary artery disease (CAD) is the major cause of death in Malaysia. It has been
well established that high density lipoprotein cholesterol (HDL-c) concentration is inversely
correlated with risk of CAD. Molecular defects that lead to reduction in HDL-c concentration have
been identified in several candidate genes including Apolipoprotein A1 (APOA1) and ATP–binding
cassette transporter A1 (ABCA1). Thus, the aim of this study is to investigate the effects of APOA1
and ABCA1 variants on HDL-c concentration.
Methodology: Two candidate genes, namely APOA1 and ABCA1 were amplified by polymerase
chain reaction (PCR) and sequenced among 70 Malaysian subjects (mean age±SD=46.1±10.8
years) with low HDL-c concentration (HDL-c≤0.6 mmol/L and HDL-c≤0.7 mmol/L in males and
females respectively) and 140 age-, gender-, ethnicity-, diabetes- and hypertension-match controls
(mean age±SD=43.6±12.2 years, HDL-c≥1.0 mmol/L and HDL-c≥1.3 mmol/L in males and
females respectively). Confirmation of the APOA1 and ABCA1 gene variants were analysed using
Mega 5.1. Mean comparison of HDL-c concentration between two allele of each gene was
analysed by using T-test.
Results: Four APOA1 (rs12718465, rs2070665, rs5072 and rs7116797) and two ABCA1
(rs4149337 and rs2066881) gene variants were significantly associated with low concentration of
HDL-c (p <0.05). Of the 4 variants in APOA1 gene, rs12718465 was shown to significantly reduce
the most HDL-c concentration by 51% (p<0.05) in the subjects (p = 0.02). For ABCA1 gene,
rs4149337 significantly reduced the HDL-c concentration of the subjects by 8% (p=0.05).
Combination of the minor alleles for these two variants further reduce 55% of the HDL-c
concentration amongst patients carrying minor alleles A and C in APOA1 and ABCA1 (p = 0.015)
gene respectively.
Conclusion: This study confirms that genetic variations of APOA1 and ABCA1 play an important
role in HDL-c deficiency amongst Malaysians.
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Correlation and Association of Calcium Score with Area of Calcification and Degree of Stenosis in
Sudden Death
Abstract nr. 807
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Topic The Pathogenesis of Atherosclerosis; Immunity, Inflammation, and the Endothelium
Keywords Atherosclerosis,Imaging
Aim: Computed Tomography (CT) has been used to detect calcification of coronary arteries, thus
indicating presence of atherosclerosis. However, data on Post Mortem Computed Tomography
calcium score (PMCT CS) with histopathological correlation of coronary artery atherosclerosis is
scarce. Thus, this study aims to determine: (a) correlation between PMCT CS and histological
area of calcification and degree of occlusion of the Left Anterior Descending Artery (LAD 1) and c)
whether calcified area or degree of occlusion of the same artery is an independent predictor for
PMCT CS.
Method: A total of 101 autopsy cases with a mean age ± SD=38.9±11.6 years comprising 87
males and 14 females were recruited. 36 / 101 cases (35.6%) were sudden death cases, 52/101
cases (51.5%) died due to motor vehicle accident and 13 / 101 cases (12.9%) were homicide or
suicide cases. The presence or absence of CAD was obtained from autopsy findings and
histopathological examination. CT images of the heart were acquired using a multislice CT
machine (Toshiba Aquilion 64 TSX-101A, Japan) and total calcium score was calculated using
Cardio Scoring software (CSCS -001A-Agatson's, Korea) on the Infinit Monitor (PACS version
3091, Korea). The area of calcification and the percentage of stenosis were calculated by
morphometry.
Results: PMCT CS of LAD1 showed a positive correlation with area of calcification on microscopy
(r=-0.95, p<</em>0.001). Calcium score was higher in minimal degree compared to moderate,
[mean ± SEM Calcium score (1.50 ± 0.82 vs. 124.4 ± 47.9, p=0.003)] and severe degree of
occlusion [mean ± SEM Calcium score (1.50 ± 0.82 vs. 134.4 ± 57.4, p=0.006)]. Chi square
analysis showed quartiles of PMCT calcium score to be positively associated with the quartiles of
both area of calcification and degree of occlusion (p<0.001). However, PMCT CS is not an
independent predictor for neither calcified area nor degree of occlusion (p>0.05) after correcting
for age, gender, ethnicity, waist circumference and cause of sudden death.

Conclusion: PMCT calcium score is a non-invasive, potentially useful tool for predicting the area of
calcification and degree of stenosis of LAD1.
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Disruption of Myeloid Adiponectin Receptor 2 Leads to Aberrant Macrophage Inflammatory and
Metabolic Response and Increased Atherosclerosis
Abstract nr. 808
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States of America
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Topic The Pathogenesis of Atherosclerosis; Immunity, Inflammation, and the Endothelium
Keywords Atherosclerosis,Inflammation,Metabolism,Obesity

Rationale: Adiponectin (APN), a beneficial adipokine that exerts anti-inflammatory and antiatherogenic effects in vascular cells, especially macrophages, is an important therapeutic target to
control inflammation and atherosclerosis. APN pleiotropic actions mediated by its receptors
AdipoRs (AdipoR1 and AdipoR2) in macrophages are regulated by the activation phenotype. The
role of macrophage AdipoR2 in vascular inflammation and atherosclerosis has not been
investigated.
Objective: To investigate the role of macrophage AdipoR2 expression in the control of
inflammatory and metabolic functions and atherosclerosis.
Methods and Results: To determine the role of macrophage AdipoR2 expression in
atherosclerosis, we used bone marrow transplantation (BMT) to selectively eliminate macrophage
AdipoR2 expression in the atherogenic LDLR-/- mice. Transplantation of AdipoR2-/- bone marrow
leading to the loss of macrophage AdipoR2 in LDLR-/- mice significantly increased diet-induced
atherosclerosis without affecting plasma lipid levels. Analysis of systemic cytokine levels by
multiplex ELISA demonstrated a marked increase in inflammatory cytokines (TNF-α, IL-6, IL-12,
MCP-1 and RANTES) in AdipoR2-/-;LDLR-/- mice compared to those in AdipoR2+/+;LDLR-/mice. Immunohistochemical analysis of lesion composition revealed increased macrophage
content in AdipoR2-/-;LDLR-/- mice. To identify molecular mechanisms involved in AdipoR2
regulation of macrophage functions, we performed RNA-seq analysis to compare AdipoR2-/- and
AdipoR2+/+ macrophages. Our transcriptome analysis on genome-wide scale revealed several
novel macrophage genes regulated by AdipoR2. The most enriched pathways affected by
macrophage AdipoR2 deficiency were inflammation, signaling, metabolism and atherosclerosis.
Interestingly, qRT-PCR analysis revealed that loss of AdipoR2 function in macrophages
substantially upregulated inflammatory genes (IL-6, MCP-1, CCR2, IL-12), scavenger receptors

(SRA-1, CD36, LOX-1), and metabolic genes (SREBPs, HMGCoA reductase, FAS). Consistent
with scavenger receptor upregulation, peritoneal macrophages from AdipoR2-/-mice exhibited
substantially increased Ox-LDL uptake both under basal and LPS-induced conditions.
Interestingly, our studies revealed that APN failed to induce cholesterol transporter, ABCA1 in
AdipoR-/- macrophages. Overall, these results suggest that AdipoR2 is a critical endogenous
regulator of macrophage inflammatory and metabolic functions and provides atheroprotection.
Conclusion: Our studies identify AdipoR2 as an endogenous regulator of macrophage
inflammatory and metabolic functions demonstrating that macrophage AdipoR2 activity is critical in
the control of macrophage homeostatic functions and protection against inflammation and cardiometabolic disease.
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Modified (desialylated) low-density lipoprotein measured in serum by lectin-sorbent assay.
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Keywords Lipoproteins
Modified low-density lipoprotein (LDL) with a low sialic acid content was found in the blood of
patients with coronary atherosclerosis. This desialylated lipoprotein causes lipid accumulation in
arterial smooth-muscle cells and stimulates cell proliferation and production of the extracellular
matrix, i.e., induces all atherogenic manifestations at the cellular level. We have developed a
lectin-sorbent assay for the determination of desialylated LDL in sera. The assay is based on the
binding of desialylated LDL by immobilized Ricinus communis agglutinin with subsequent
measurement of lipoprotein through use of anti-apolipoprotein (apo) B antibody. The assay is
sensitive to desialylated apo B concentrations as low as 5 micrograms/L. The intraassay and
interassay CVs were 4.8% and 11.3%, respectively. Comparison between the lectin-sorbent assay
and a lectin chromatographic technique showed a good correlation. This determination of modified
desialylated LDL in human serum with high accuracy and reproducibility may help establish the
diagnostic value of this lipoprotein as a risk factor of atherosclerosis.
Supported by Russian Ministry of Education and Science (RFMEFI61614X0010).
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USP2 antagonizes the LXR-IDOL-LDLR axis
Abstract nr. 810
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Jessica Nelson1, Vincenzo Sorrentino1, Rossella Avagliano Trezza1, Claire Heride2, Sylvie Urbe
2, Ben Distel1, and Noam Zelcer1
1 Department of Medical Biochemistry, Academic Medical Center of the University of Amsterdam,
The Netherlands, 2 Department of Cellular and Molecular Physiology, University of Liverpool,
United Kingdom
Cardiovascular diseases are the leading cause of morbidity and mortality in Western countries,
with elevated levels of circulating LDL cholesterol representing a major risk factor. The low-density
lipoprotein (LDL) receptor (LDLR) is a central determinant of circulating level of LDL-cholesterol,
and as such subject to tight regulation. We have recently identified the Inducible Degrader Of the
LDLR (IDOL) as an E3 ubiquitin ligase (E3) that specifically promotes ubiquitylation and
subsequent lysosomal degradation of the LDLR. IDOL itself is subject to direct transcriptional
regulation by the sterol-sensing transcription factors Liver X Receptors (LXR). Therefore, the LXRIDOL-LDLR axis represents a potent ubiquitylation-dependent mechanism to acutely limit
lipoprotein-derived cholesterol uptake into cells.
Given the reversible nature of ubiquitylation, we hypothesized that deubiquitination enzymes
(DUBs) may counteract IDOL action on the LDLR. Herein, using a genetic screening approach we
identify the ubiquitin-specific protease 2 (USP2) as a novel regulator of IDOL-mediated LDLR
degradation. We demonstrate that the deubiquitylase USP2 interacts with IDOL and promotes its
de-ubiquitylation and stabilization. Paradoxically, this also prevents IDOL from degrading the
LDLR and from attenuating LDL uptake. Conversely, loss of USP2 reduces LDLR protein in an
IDOL-dependent manner and limits LDL uptake. These findings associate USP2 as a novel
regulator of lipoprotein clearance owing to its ability to control ubiquitylation-dependent activity of
IDOL, and implicate USP2 as a potential regulator of cholesterol metabolism.
This work is supported by a VIDI grant from The Netherlands Organization of Scientific Research
(NWO) and by an ERC Consolidator grant from the EU.
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CLINICAL IMPACT OF CONVENTIONAL THERAPY (CT) IN CHILDREN WITH HOMOZYGOUS
FAMILIAL HYPERCHOLESTEROLEMIA
Abstract nr. 812
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Topic Dyslipidemia; Lipids, Lipoproteins and Apolipoproteins
Keywords Dyslipidemia,Genetics,Therapy
HFHO is a rare, autosomal dominant disease with a prevalence of 1/360,000-1/1,000,000,
characterized by very high LDL-C (650 to 1,000mg/dl), xantomas and death in the first decades of
life due to severe atherosclerosis. Usually, the primary defect is a mutation in the R-LDL gene.
Conventional HFHO therapy(CT) consists of a lipid-lowering diet, pharmacotherapy (PT) since
diagnosis (statins at highest-tolerable dose, absorption inhibitors e.g. ezetimibe), and LDLapheresis or, in defect, plasmapheresis(PA).
Objective: To present the clinical and anthropometric evolution of 4 HFHO patients with CT.
MM: Descriptive, retrospective study. Variables: Initial LDL-C, LDL on PT, mean LDL-C on
plasmapheresis (PA), Hb, albumin, vitamins ADE, essential fatty acids, height and BMI Z-score.
Results: 173 PA procedures. All patients received CT that was well tolerated, with normal growth
and no evident side effects. table1
Conclusions: LDL-apheresis is not feasible all centers. CT with PA was well tolerated and
effective.
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Ten years of combined pharmacotherapy in children and adolescents with heterozygous familial
hypercholesterolemia
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Atherosclerosis begins in childhood and depends on various risk factors. Familial
hypercholesterolemia is the best demonstration of how LDL is one of them. A precocious
treatment in this population may improve the final outcome of the disease
MM: Prospective, descriptive and analytic research. Periode 2004-2014. Population: pediatric
patients with FH he who required pharmacotherapy(PT).
Treatment scheme: all patients >10y and LDL>190mg/dl or >160 mg/dl with 1 CVRF or >130mg/dl
with 2 or more CVRF; and those patients <10 y and LDL>240mg/dl or familial antecedent of heart
attack before 40y, were medicated. 3 to 6moths before PT all patients received indication of lipidlowering-diet(LLD). Then all patients began with ezetimibe 10mg/d if were >10y or 5mg/d if were
<10y. Only the patients who did not achieved therapeutic goal were indicated statins at the lower
necessary dosis.
Variables: Age, age of beginning PT, age of beginning statins, time of PT, LDL initial(after LLD
was seted), medium LDL during ezetimibe monodrug, mediun LDL during combined
PT(ezetimibe+statins), delta LDL and percentage of LDL decrease.
Results
N: 80p with intention to treat, 70p went to PT, 51p currently continue to follow, 19p were sent to
adults specialists at 18-20y. No growth and development problems were found. 3p had side
effects with statins, nobody with ezetimibe monodrug
conclusions
Some pediatrics patients FHHE and high risk of cardiovascular disease could begin PT
precociously with good tolerance and without evident side effects. Ezetimibe was effective and
safe drug in this pediatric population, used as monodrug and as combined therapy with statins too
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ABCA1 preferentially mediates cholesterol efflux to small dense HDL
Abstract nr. 815
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Keywords HDL
High-density lipoprotein (HDL) is a heterogeneous population of particles and it is possible that
differences in the capacities of HDL subfractions to remove cellular cholesterol may explain
variable correlations between HDL-cholesterol and cardiovascular risk. The ATP binding cassette
transporter A1 (ABCA1) facilitates cholesterol efflux to lipid-free apolipoprotein A-I (apoA-I), but
the majority of apoA-I in the circulation is transported in a lipidated state and ABCA1-dependent
efflux to individual HDL subfractions has not been systematically studied.
Our aims were to determine which HDL particle subfractions are most efficient in mediating
cellular cholesterol efflux from foam cell macrophages, and to identify the cellular cholesterol
transporters involved in this process.
We used reconstituted HDL particles of defined size and composition, isolated subfractions of
human plasma HDL, cell lines stably expressing ABCA1 or ABCG1 and mouse and human
macrophages in which ABCA1 or ABCG1 expression was deleted. We found that ABCA1 is the
major mediator of macrophage cholesterol efflux to HDL, demonstrating most marked efficiency
with small, dense HDL subfractions (HDL3b and HDL3c). ABCG1 has a lesser role in cholesterol
efflux and a negligible role in efflux to HDL3b and HDL3c subfractions.
We conclude that small, dense HDL subfractions are the most efficient mediators of cholesterol
efflux and that ABCA1 mediates cholesterol efflux to small dense HDL as well as to lipid-free
apoA-I. HDL-directed therapies should target increasing the concentrations or the cholesterol
efflux capacity of small dense HDL species in vivo.
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Pharmacological inhibition of dynamin II reduces constitutive protein secretion from primary
human macrophages
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Dynamin II belongs to a large family of GTPases which mediate vesicle fission processes and
are crucial in endocytic and exocytic membrane events. Different classes of pharmacological
inhibitors have been developed to target various diseases. These studies investigate whether
these therapeutics regulates protein secretion from primary human macrophages in particular the
secretion of anti-atherogenic apolipoprotein E (apoE).
Primary human macrophages were exposed to three different classes of dynamin inhibitors.
Cellular and secreted proteins were determined by Western blotting and mRNA levels were
determined by quantitative real time-PCR. The role of dynamin was confirmed using siRNA oligo’s
and dynamin triple knockout (TKO) fibroblasts. Degradation and secretion rates were determined
using [35S]methionine-pulse chase labeling. Processing of apoE was analysed by 2D gel
electrophoresis. Intracellular localization and microtubule effects were determined using confocal
microscopy. Live cell imaging was performed after transfection with apoE-GFP on a Zeiss LSM
confocal microscope.
Inhibitors that target recruitment of dynamin to membranes (MiTMABs) or directly target the
GTPase domain (Dyngo™ or Dynole™), dose- and time- dependently reduced the secretion of
apoE. siRNA oligo’s confirmed the involvement of dynamin II. Inhibition of secretion was not
mediated via effects on mRNA or protein synthesis and 2D-gel electrophoresis indicated that
inhibition occurred after apoE was processed and glycosylated in the Golgi. Live cell imaging
showed that inhibited secretion was associated with reduced post-Golgi movement of apoE-GFPcontaining vesicles. Inhibitory effects on protein secretion were also observed in liver and TKO
cells indicating that the effect was not restricted to macrophages. Although dynamins regulate
tubulin dynamics, analysis of tubulin stability showed that the inhibition of protein secretion was
not associated with effects on microtubules. Inhibition of dynamin also altered the constitutive

secretion of other proteins, decreasing the secretion of fibronectin, matrix metalloproteinase 9,
Chitinase-3-like protein 1 and lysozyme but unexpectedly increasing the secretion of the
inflammatory mediator cyclophilin A.
We conclude that pharmacological inhibitors of dynamin II modulate the constitutive secretion from
macrophages as a class effect, and that their capacity to modulate protein secretion may affect the
biology of diseases involving macrophage infiltration including atherosclerosis.
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Ezetimibe prevents atherogenesis through increased catabolism and excretion of LDL-cholesterol
and reduced plaque inflammation in ApoE-/- fed a Paigen diet
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Background - Intestinal cholesterol absorption inhibitor ezetimibe added to a statin therapy has
recently demonstrated clinical benefits in the IMPROVE-IT trial by further reducing LDL-cholesterol
levels than statin therapy alone. Here we investigated the mechanisms by which inhibition of
intestinal cholesterol absorption could contribute to cardiovascular events reduction in
apolipoprotein E -/ - (ApoE-/-) mice.
Methods - ApoE-/- mice were fed a Paigen diet (1.25% cholesterol, 0.5% cholic acid and 15% fat)
supplemented or not with ezetimibe (7mg/kg/day) for 6 weeks. To evaluate the effects of ezetimibe
on LDL-cholesterol metabolism and excretion, a first set of mice (n=14) was injected intravenously
with 3H-cholesteryl oleate labeled human LDL. A second set of mice (n=20) was used to evaluate
the expression of the inflammatory marker Vascular Cell Adhesion Molecule-1 (VCAM-1) in vivo in
the atherosclerotic lesions using the imaging agent 99mTc-cAbVCAM1-5. The same mice were
then sacrificed for autoradiography and histology of aortic atherosclerotic plaques.
Results – Compared with control mice, mice treated with ezetimibe showed a significant 41% and
65% reduction in plasma total cholesterol levels and atherosclerotic plaque area, respectively.
After injection of 3H-cholesteryl oleate labeled LDL, mice treated with ezetimibe showed a 173%
higher LDL-cholesteryl ester catabolism (p<0.001 vs. control). At time 96 hours after radiolabeled
LDL injection, 3H-tracer hepatic recovery was reduced by 61% in mice treated with ezetimibe
(p<0.001). Meanwhile, LDL-derived 3H-tracer excretion in the feces was increased by 107% in the
fecal cholesterol fraction (p<0.001). Similar trends were observed for hepatic cholesterol levels
and fecal cholesterol mass excretion, with a 75% reduction and 99% increase with ezetimibe,
respectively (both p<0.001).
The anti-atherogenic effect of ezetimibe was successfully monitored by 99mTc-cAbVCAM1-5
SPECT imaging with a 53% reduction in aortic tracer uptake (0.9 ± 1.3 vs. 1.9 ± 0.4 %ID/cm3,

respectively, P<0.01). These in vivo results were further confirmed by ex vivo biodistribution and
autoradiographic imaging (both p<0.01).
Conclusion – Inhibition of intestinal cholesterol absorption with ezetimibe promotes antiatherosclerotic effects through increased LDL-cholesterol catabolism and LDL-derived cholesterol
fecal excretion, and reduced inflamed atherosclerotic plaques. These mechanisms may contribute
to the benefits of adding ezetimibe to a statin therapy.

Representative 99mTc-cAbVCAM1-5 transversal views selected at the level of the aortic roots
(arrow) of Paigen-group (top) and Eze-group (bottom) mice
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School-based prevention interventions on childhood overweight and obesity in a developing
country
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Introduction: The development in middle- income countries has been changed food habits,
energy dense foods consumption increases and physical activity reduces. The carbohydrate
intake, in populations with limited resources for its low cost, is contributing to increase prevalence
of obesity in children. The childhood obesity are influenced by environmental factors like home
where they live and the school, so interventions involving the participation of family and school are
the best to controlling obesity and overweigh.
Objective: To determine the effectiveness of educational interventions on nutrition, health and
physical activity at school including children, educators and parents to prevent childhood
overweight and obesity.
Methodology: Quasi-experimental non-equivalent group pre-posttest design. We included 64
primary school children attending 4th-5Th grade of elementary school (37 in both intervention and
control group) and their teachers who received educational interventions (nutrition, health and
physical activities in intervention group and nutrition in control group); parents received nutrition
educational intervention. The intervention was around 4 months. Primary outcomes were changes
in body mass index (BMI), waist and hip circumferences. Study-measured child height and weight
were used to calculate BMI z scores. For repeated measures ANCOVA analysis of covariance
was used.
Results: Pre-intervention measures by BMI, hip and waist circumference were 19.92(±3.67), 79.01
(±7.74) and 67.73 (±9.28) respectively (control group) and 21.06 (±4.13), 80.65 (±8.44) and 70.5
(±10.23) respectively (intervention group). A One-way ANCOVA was conducted, there was a
significant effect of intervention on the BMI (post intervention) after controlling for the effect of
basal BMI (F (2, 71) = 1372, p<0.001). The educational-intervention reduced around 40% the
probability to increase BMI in the intervention group (OR=0.59, CI95%: 0.45-0.78, p<0.001); there
were no effect on the hip and waist circumference (OR=0.61, CI95%: 0.24-1.55, p=0.31 and
OR=0.48, CI95%: 0.13-1.74, p=0.27, respectively)
Conclusion: There is an urgent need on effective obesity prevention interventions for children in
developing countries. We found a positive effect of educational-intervention on reduction childhood
body mass index; our findings suggest intervention effects are promising. Further studies with

longer term follow up are required.

Figure1. Box plot of data pre and post educational intervention

Table1. Mean of overweight and obesity pre and post educational intervention according BMI z
score
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A systems biology approach identifies fatty acid-binding protein 4 as a potential prognostic and
diagnostic biomarker for coronary artery disease
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Background: Blood-borne biomarkers reflecting atherosclerotic plaque burden have great
potential to improve clinical management of atherosclerotic coronary artery disease (CAD) and
acute coronary syndromes (ACS).
Methods and results: Using data integration from transcriptomic analysis of coronary thrombi and
proteomic analysis of atherosclerotic plaques-derived secretomes we identified fatty acid-binding
protein 4 (FABP4) as a biomarker candidate for CAD. The diagnostic and prognostic performance
of FABP4 was validated in three different clinical settings: 1) in a cross-sectional cohort of patients
with CAD, ACS and healthy individuals (clinical cohort; n=820), 2) in a nested case-control cohort
of patients with ACS with 30-day follow-up (prospective clinical cohort; n=200), and 3) in a
population-based nested case-control cohort of healthy individuals with 5-year follow-up
(prospective population-based cohort; n=414). In the clinical cohort, circulating FABP4 was only
marginally higher in patients with ST-elevation myocardial infarction compared with asymptomatic
controls. However, elevated FABP4 was associated independently of age, sex, BMI and renal
function with incidence of adverse secondary cardio- or cerebrovascular events during 30-day
follow-up after primary ACS. It also predicted death or myocardial infarction with similar prognostic
performance as the GRACE in-hospital risk score. In the prospective population-based cohort, no
significant difference between baseline FABP4 was found in healthy individuals with or without
coronary events during follow-up.
Conclusions: FAPB4 has very limited potential as diagnostic biomarker for ACS or predictive risk
factor in the asymptomatic population. However, FABP4 may prove useful as a prognostic
biomarker in risk stratification of patients with ACS.
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Atypical sphingolipids predict cardiovascular events and new-onset of diabetes independently
from conventional risk factors in patients undergoing coronary angiography
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Background: Serine palmitoyltransferase (SPT) catalyzes the condensation of serine and
palmitoyl-CoA, the first step in the de-novosphingolpids synthesis. Apart from these canonical
substrates SPT can also metabolize alanine and other acyl-CoAs. We here investigated in crosssectional and prospective studies their association with diabetes mellitus and coronary heart
disease.
Methods: 349 subjects, who underwent coronary angiography for the evaluation of established or
suspected stable CAD, were enrolled in the study at baseline and followed up for cardiovascular
events and new onset diabetes over a period of 8 years (median 7.7 years). The levels of the
different sphingoid bases (sphinganine (SA) and sphingosines (SO)) in the extracted plasma
sphingolipids were determined by LC/MS after acid-base hydrolysis.
Results: 1-deoxysphingolipids (1-deoxSLs) were found to be significantly elevated in plasmas of
patients with MetS, impaired fasting glucose and T2DM. Patients who developed T2DM during the
follow-up period (n = 32) showed significantly higher 1-deoxySL levels at baseline compared to
those who did not develop T2DM until the end of the study (n= 70). 1-deoxySO levels were
independent predictors for T2DM even after adjusting for HbA1c (standardized adjusted OR = 2.1,
CI 95% [1.19-3.71]; p = 0.010] or MetS ((standardized adjusted OR = 1.97, CI 95% [1.13-3.43]; p =
0.017] and other risk factors such as (age, sex, BMI and lipid lowering drugs). Similar results were
observed for the 1-deoxySA levels. Plasma levels of C18SAdiene were found to be significantly
lower in CAD patients at baseline, while the levels for C16SA, C16SO, C17SO, C18SA, C18SO,
and C19SO and 1-deoxy sphingoid bases were not different. In the prospective analysis C20SO
significantly predicted cardiovascular events (standardized adjusted HR = 1.20, CI 95% [1.031.41]; p = 0.022) after adjusting for traditional risk factors, the use of lipid-lowering drugs and
angiographically-determined CAD at baseline.
Conclusion: Plasma C20SO levels are independent predictive biomarkers for cardiovascular
events, even after adjusting for the traditional risk factors including coronary stenosis. Moreover
and in agreement with their beta-cell-toxic properties 1-deoxySL are independent predictive

biomarkers for the development of T2DM. These associations of atypical SL with CAD and T2DM
need confirmation in independent studies.
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MICROPARTICLES CONTAINING MICRO DNA FROM ARCHAEA AND MMP9 ARE RELATED
TO PLAQUE VULNERABILITY
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Background – Microparticles (MPs) are associated to several cronic inflamatory diseases,
including atherosclerosis. Plaque vulnerability has been related to the vessel inflammation,
collagen degradation, and rising in the AMOUNT of MMP9 collagenase. Moreover, archaea (Arch)
are microorganisms with morphology of microparticle, often producing collagenases.
Objective – The present work hypothesizes that vulnerable plaques (VP) are related to MPs
containing microDNA from Arch and MMP9 collagenase.
Methods – MPs were compared in 3 groups of coronary arteries: VP (n=13, obtained from
coronary atherectomy), stable plaques (SP) (n=7, obtained of ischemic heart disease receptors)
and normal vessels (NV) (n=7, obtained from dilated cardiomyopathy receptors).
Immunohistochemistry and in situ hybridization at electron microscopy were used to quantify
MMP9 antigens and Arch DNA inside and outside MPS. Double staining with colloidal gold
particles of different sizes and the counting of these particles at electron micrography made
possible to co-locate them simultaneously.
Results – MPs in VP and SP were positive for Arch DNA, but not in NV group. MPs and MMP9
were present in larger numbers in VP than in SP. There was a positive correlation between MMP9
and Arch DNA inside and outside MPs at VP (r=0.41, P=0.07 and r=0.49, P=0.05) and at SP only
inside MPs (r=0.83, P=0.02), without correlation outside MPs (r=0.08, P=0.86). Sizes in µm² are
demonstrated at the table.
Conclusions – Atheromas are rich in MPs containing Arch DNA. In VPs, MPs seem to release
MMP9 collagenase, contributing to degeneration of collagen. Also in VPs, arch DNA are released
to the extracellular, in correlation with free MMP-9.

Immunohistochemistry and in situ hybridization at electron microscopy analysis to evaluate
number of MPs and presence of MMP9 and Arch DNA.

Immuno electron microscopy with double staining: colloidal gold 5nm anti-MMP9 (thin arrow) and
10nm Arch DNA (thick arrow)
Subdivision 1. Basic Science
Presentation Preference Oral presentation
Additional information

Different hydrogen sulfide donors provide cardioprotection in infracted mice through distinct
mechanisms
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We and others have previously shown that Hydrogen sulfide (H2S) protects the heart from
ischemia/reperfusion (I/R) injury. Administration of H2S donors improves cardiac function and
reduces necrosis in a nitric oxide-dependent manner, while mice lacking cystathionine γ-lyase
exhibit elevated oxidative stress and exacerbated myocardial I/R. In the majority of studies
evaluating cardioprotection, ultra fast H2S-releasing donors (salts) have been used. Herein, we
investigated the ability of slow releasing and mitochondrial-targeted H2S donors to reduce infarct
size and compared them to the inorganic salt Na2S.
Anesthetized male mice were subjected to 30min regional myocardial ischemia by LAD ligation,
followed by 2hr of reperfusion. The necrotic area was evaluated by thiphenyl tetrazolium staining.
Animals were randomized into 5 groups as follows: 1) control, no further intervention, 2) Na2S
(1mg/Kg), 3) thiovaline (4μmol/Kg), 4) GYY4137 (26.6μmol/Kg) and 5) AP39 (250nmol/Kg). All
drugs were administered as i.v. bolus at the 20th min of reperfusion. None of the treatments
affected blood pressure and all of the groups had similar risk/all areas.
Infarct to risk area (I/R) for the control group was 52.7+9.5%. Na2S and GYY4137, an ultra slow
releasing H2S donor, reduced infarct size to a similar extent (17.5+3.9% vs 16.6+2.2 for Na2S and
GYY4137, respectively). Similarly, we observed that thiovaline reduced infarct size to 14.0%+3.9%
and AP39, the mitochondrial H2S donor, reduced I/R to 21.1%+4.3%. Na2S and GYY4137
enhanced eNOS phosphorylation in the ischemic area, while AP39 failed to do so. The infarct
size-reducing effects of Na2S and GYY4137 were reversed by inhibition of cGMP-dependent
protein kinase I (PKG-I) inhibition. In contrast, the beneficial effect of AP39 was not reversed by
the PKG-I inhibitor DT2, suggesting that AP39 affords cardioprotection in a
NO/cGMP–independent manner.
This observation is in agreement with the finding that AP39 fails to increase cGMP levels and
VASP phosphorylation.
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Do all statins exert dysglycemic effects ? Pitavastatin favours normalisation of Diabetogenic
plasma lipidome in metabolic syndrome with Insulin resistance
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Background: Statin treatment favours normalisation of the dyslipidemia of Metabolic Syndrome
(MetS), a prediabetic state, but may increase risk of type 2 diabetes. Statins are distinct in their
pharmacology; do all statins exert dysglycemic effects? We analysed changes in the plasma
lipidome mediated by pitavastatin treatment in MetS subjects which might negatively or positively
impact such risk.Methods and Results: Twelve phenotyped, dyslipidemic, insulin-resistant males
with MetS were treated with pitavastatin (4 mg/day) for 180 days in the CAPITAIN study; healthy,
normolipidemic, age-matched males (n=12) constituted the control group. Pitavastatin treatment (4
mg/day) reduced non-HDL-C (-39%), triglycerides (-41%) and remnant cholesterol (-55%), and
increased HDL-C (+4%). Mass spectrometric analysis of 330 plasma lipid species across
glycerolipid, phospholipid, sphingolipid and sterol classes identified 138 lipid species that were
increased and two that were decreased (relative to non-HDL-C) in response to treatment; these
included species of sphingomyelin and glycosphingolipids as well as alkyl- and
alkenylphospholipids (plasmalogens). Hypergeometric analysis was applied to compare statinmediated changes in the plasma lipidome in MetS to the lipidomic profile characteristic of type 2
diabetes as determined from two large, independent cohort studies. Plasma lipid species
prominently associated with type 2 diabetes and present at elevated levels in the diabetic lipidome
were enriched among those that were normalized by pitavastatin treatment.Conclusions:
Pitavastatin treatment of MetS patients favoured normalisation of biologically- active lipids in the
diabetogenic plasma lipidome, consistent with its neutral effect on glucose homeostasis.
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FAMILY HISTORY OF PREMATURE CARDIOVASCULAR EVENTS AND TOTAL PLAQUE
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Background and Objectives: Although a family history of premature cardiovascular events
(FHPCVE) has been considered a putative risk factor for decades, it has not been incorporated in
cardiovascular risk evaluation in daily clinical practice along with other established risk factors
such as hyperlipidemia, hypertension, and smoking. The objective of this study was to investigate
whether FHPCVE is associated with a higher atherosclerotic burden, measured as carotid total
plaque area (TPA), in a population with no traditional risk factors and no personal history of CVE.
Methods: Using the Blossom DMO primary prevention database (Argentina) consisting of 4351
patients, 34 individuals with FHPCVE were identified after applying exclusion for traditional risk
factors and previous CVE. The definition of the Framingham study (family history of CAD<55years
in men and <65years in women, first degree relatives) was used to consider a patient with
FHPCVE. A control group (n=56) matched for age, sex, blood pressure, and BMI was identified. A
secondary analysis was also performed to include only hypertensive patients. An experimental
group of 32 participants with FHPCVE and an age, sex, blood pressure, and BMI-matched control
group of 44 participants was produced. TPA was measured by Duplex ultrasound.
Results: FHPCVE was associated with higher TPA. Mean TPA was 29.4±6.6mm2 for patients with
FHPCVE and 15.6±2.9mm2 among controls; i.e. in the absence of traditional risk factors TPA was
approximately 88% higher in patients with FHPCVE (p<0.05). In our secondary analysis, mean
TPA was 69.7±12.1mm2 vs. 39.4±5.3mm2 , (p<0.05) for hypertensive patients with and without
FHPCVE, respectively. Thus, in hypertensive patients in the absence of all other traditional risk
factors, TPA was approximately 77% higher in patients with FHPCVE, confirming our original
analysis. Using a Generalized linear model with TPA as the variable response suggests that in
FHPCVE patients TPA progresses faster than in controls. The effect of FHPCVE was absent only
when a BMI>30Kg/cm² was present.
Conclusions: FHPCVE was associated with increased subclinical atherosclerosis in the absence
of other CVD risk factors. This supports the notion that appropriate ultrasound screening in
patients with FHPCVE can detect high risk patients who may benefit from early intervention.
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Long Term Survival in the Oslo Diet and Antismoking Trial
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Introduction: The role of reducing saturated fat in the diet to promote human health is continually
debated. In the field of nutrition, however, very few randomized controlled intervention trials (RCT)
have had enough statistical power to report on outcome of cardio vascular (CVD) mortality and allcause mortality. Background: In 1972-3 a 5-year RCT was performed in healthy high-risk middle
aged men, comparing the effects on CVD incidence of diet and antismoking advice versus control.
A significant reduction (47 %) of incidence of first myocardial infarction was found. We followed the
mortality up to 40 years.
Material and methods: At screening 16,203 (63 % of invited) men 40-49 years participated.
Included were 1,232 men with total cholesterol 6.9-8.9 mmol/L (80 % smokers) in the trial. The
dietary intervention consisted mainly to decrease intake of of saturated fats and sugar, and
increase in fish and vegetable products intake, and weight reduction in overweight subjects.
Smokers were urged to stop smoking.
Results: Few stopped smoking completely in both groups. The intervention group showed a
sustained reduced risk of dying at first myocardial infarction, HR=0.71 (0.51-1.00; P=0.049),
compared to controls. During follow up the beneficial effect developed proportionally up to about
15 years. Later, the curves were parallel until end of follow-up. All cause mortality decreased
statistically signifficant during the period from 8 to 20 years after randomization but the curves
overlapped the last 20 years. Mean survival time increased with 0.5 years (restricted due to
censorship) in intervention versus control and 0.9 years if an exponential distribution of survival
times was modeled for the rest of the lifetime in the survivors.
Conclusion: This RCT show that advice on diet and healthy life style during a 5 year period lead to
statistically significant reduced mortality and life long benefits.
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The relationship of LIPC -250G/A polymorphism with carotid atherosclerotic plaques in
normolipidemic and asymptomatic Brazilian subjects
Abstract nr. 826
Author De Faria, Eliana C, Unicamp, Campinas, Brazil
Co-author(s) - Vieira, Isabela IL
Co-author(s) - Zago, Vanessa HS
Co-author(s) - Baracat, Jamal
Co-author(s) - Parra, Eliane S
Co-author(s) - Panzoldo, Natalia B
Co-author(s) - Alexandre, Fernanda
Co-author(s) - Gomes, Erica IL
Co-author(s) - Quintão, Eder C
Co-author(s) - Scherrer, Daniel Z
Topic Dyslipidemia; Lipids, Lipoproteins and Apolipoproteins
Keywords Atherosclerosis,Cardiovascular Disease,Genetics,HDL
The single nucleotide polymorphism (SNP) of the HL gene promoter (LIPC) -250G/A (rs2070895)
reduces the activity of HL and increases HDL-C levels, but its effect on CVD is controversial. This
study was conducted to identify the relationships between this SNP, carotid atherosclerosis and
reverse cholesterol transport (RCT) parameters. A total of 285 asymptomatic and normolipidemic
volunteers participated in the study. SNP detection was performed in the TaqMan® OpenArray®
Real Time PCR Plataform. Carotid intima-media thickness (cIMT) and the presence of
atherosclerotic plaques were determined by β-mode ultrasound. Genotype frequencies were equal
to 44%, 41% and 15% for GG, GA and AA individuals, respectively. No variations were observed
for cIMT, but the proportion of individuals with plaques to without plaques was 3.5 times higher in
AA than in GG (p≤0.05). Multivariate linear regression analysis showed positive associations of AA
genotype with HDL-C, HDL size and activity of lipoprotein lipase (LPL) and an inverse relationship
with HL activity. The logistic regression analysis showed an increased risk of development of
plaques in individuals with A allele as compared with G (OR=3.9; 95%CI=1.54-10.33; p≤0.004)
despite the increases in HDL-C, HDL size and apo A-I. HL and endogenous lecithin: cholesterol
acyltransferase (LCAT) were reduced by 38 and 19% respectively, and LPL increased by 30% (AA
x GG). We speculate that the positive association with CVD could be a consequence of the
impairment of RCT, explained by the reduction of LCAT and HL; the higher LPL activity, pro-RCT,
could be impacted by this reduction. As a result reduction of LCAT activity would impair HDL
maturation and delay the cholesterol efflux. An increase in HDL-C, apo A-I and HDL size would
happen, representing the HDL2 not transformed into HDL3 by HL. Also a lower action of HL in the
hepatic uptake of cholesteryl esters and in the generation of HDL immature particles would occur
impairing the initiation of another RCT cycle. With HDL2 accumulation in the circulation
enrichment of triglycerides with reduction in cholesterol esters would occur because of the action

of cholesteryl ester transfer protein, which could make HDL dysfunctional and less
atheroprotective.
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Use of dynamic metabolic modeling to study heterogeneity in development of metabolic syndrome
in APOE*3-Leiden.CETP mice on a high-fat diet
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Metabolic syndrome is characterized by obesity, insulin resistance and dyslipidemia. Clear risk
factors in the development of metabolic syndrome are sedentary lifestyles and a 'western' diet.
Though these factors are well established, there is a marked heterogeneity within the human
population in the response to these risk factors, with some more prone to develop the
characteristics of metabolic syndrome than others. To identify protective factors against the
development of metabolic syndrome in humans, we studied development of metabolic syndrome
in an animal model with a 'humanized' lipid profile, APOE*3-Leiden.CETP mice. The APOE*3Leiden transgene reduces clearance of lipoprotein remnants, causing high levels of plasma nonHDL-triglyceride and cholesterol, and the CETP transgene further increases non-HDL.
Interestingly, APOE*3-Leiden.CETP mice show large heterogeneity in response to high-fat diet in
developing these characteristics, allowing distinction between 'responders' and 'non-responders'.
This makes this mouse strain a good proxy to study heterogeneity in development of metabolic
syndrome in humans.
Here we make use of a computational approach called Analysis of Dynamic Adaptations in
Parameter Trajectories (ADAPT), to delineate the differences between 'responders' and 'nonresponders'. ADAPT integrates a longitudinal dataset with a model of ordinary differential
equations (ODE model) and predicts how the parameters in the ODE model must change through
time to comply to the longitudinal dataset. In this way, ADAPT is able to predict how processes not
measured must change through time. Since ADAPT necessarily takes into account all modeled
processes at the same time, this may lead to insights that cannot be achieved with reasoning
alone.
ADAPT was applied on an ODE model that focused on how the interplay between liver and
peripheral tissues leads to dyslipidemia. In addition, the ODE model accounts for energy intake
and expenditure. The dataset integrated with the ODE model consisted of plasma lipids (free fatty
acids, triglycerides, non-HDL-cholesterol, HDL-cholesterol), liver (triglycerides, cholesterol), fluxes

(hepatic de novo lipogenesis, cholesterol synthesis), energy balance (food intake, indirect
calorimetry) and cholesterol balance (cholesterol intake, fecal cholesterol excretion). ADAPT
shows that 'non-responders' have a higher energy expenditure than 'responders'. Validation of this
finding in a larger study is currently underway.
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Autoantibodies against oxidized low-density lipoproteins: relationship with the severity of coronary
atherosclerosis.
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Background: The available data on the role of autoantibodies againstOxLDL (anti-OxLDL) in
atherogenesis are contradictory.
Purpose: To determine anti-OxLDL role in immuno-inflammatory process in patients (pts) with
coronary atherosclerosis.
Methods: Three groups of male pts aged from 28 to 68 years were included in study: healthy pts
group without coronary heart disease (n = 10); a group with angiographically documented severe
coronary stenosis (> 50%, n = 50); and group with initial coronary arteries atherosclerotic lesions
(<50%, n = 20). Serum anti-OxLDL were identified by immune-enzyme analysis using OLAB IgG
Biomedica commercial kits.
Results: Anti-OxLDL titers in healthy patients group were significantly higher compared to the
patients with severe coronary stenosis [p = 0.029]. SYNTAX Score was used to assess the
severity of coronary lesions in group of patients with severe coronary atherosclerosis. The antiOxLDL level was significantly higher in patients with SYNTAX index below the average median [p
= 0.03].
Conclusions: Anti-OxLDL titers in healthy patients group were higher than in pts with severe
coronary atherosclerosis. Among the pts with severe coronary atherosclerosis, a higher level of
anti-OxLDL was observed in patients with a lower coronary lesions severity.
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New data on the intima and media protein composition of the thoracic aorta atherosclerotic
lesions using proteomic technologies.
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Background. Proteomic studies may broaden our understanding about main proteins involved in
the pathogenesis of atherosclerosis.
Purpose. Layerwise thoracic aorta research (intima, media) with human proteomic technologies in
normal and atherosclerotic changes. Identification the most pronounced protein changes in
atherosclerosis. Adding a complex multi-level database of the medial layer proteins of aorta.
Methods. Proteins examined in autopsy specimens from patients with advanced atherosclerosis
(including coronary arteries) died at the age of 45 to 75 years with autolysis period not exceeding
48 hours (n = 14) in pairs normal tissue and with atherosclerotic changes. To study the protein
composition we used complex proteomic technologies (two-dimensional electrophoresis by
O'Farrell, modifications NEPHGE, IEF, time-of-flight spectrometry and MALDI-TOF tandem mass
spectrometry et al.). Image analysis was performed using the MELANIE (6,7).
Results. According to comparative analysis of the thoracic aorta layers we detecteded following
protein fractions specific to the intima: β and γ fibrinogen, lamin A/C and proteoglycan-prolargin.
For the medial layer were identified as specific electrophoretic isoforms of smooth muscle calponin
and transgelins, smooth muscle myosin light chain and protein S100-A11, which reflect the
presence of significant smooth muscle cells number in this layer.
A comparative study of the protein composition of the thoracic aorta layers in a number norm lipid stain/band-lipofibrotic plaque was revealed a dynamic increase in the number of several
proteins: apolipoprotein A-1, atypical isoforms: β-fibrinogen and cathepsin D, as well as
macrophage capping protein-1. In addition, electrophoretic properties changes of glyceraldehyde3-phosphate dehydrogenase isoform 2 were detected, which is possible due to its modification
and changes in functional properties in the process of glycolysis in the affected area. In all cases
studied, the amount of non-regulatory proteins was more represented in the intima tissue, and to a
lesser degree in the media, which apparently reflects the lesion depth of the aortic wall.
Conclusions. Previously developed a multi-level computer database of the medial layer proteins of
human aorta (ef.mp.inbi.ras.ru) included 29 identified proteins. At present, we have verified
additional 47 proteins and, thus, greatly expanded database could be useful for further

atherosclerosis pathogenesis research.
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Oxidized low density lipoproteins in patients with coronary atherosclerosis and healthy volunteers.
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Background: Oxidized low-density lipoproteins (OxLDL) are considered to be one of the
autoimmune-inflammatory triggers in atherogenesis.
Purpose: To determine OxLDL role in immuno-inflammatory process in patients (pts) with coronary
atherosclerosis.
Methods: Two groups of male pts aged from 28 to 68 years were included in study: pts with
angiographically documented coronary atherosclerosis (n=70) and healthy volunteers group
without coronary heart disease (n = 10). Serum OxLDL were identified by immune-enzyme
analysis using MDA-oxLDL Biomedica commercial kits. All investigated defined level of lipid profile
(total cholesterol, low-density lipoprotein (LDL), high-density lipoprotein, triglycerides) and
inflammatory markers (CRP, IL-6).
Results: Although the difference in levels of lipid profile (total cholesterol [p=0,02], LDL [p=0,008])
and inflammatory markers (CRP[p=0,02], IL-6 [p=0,01]) in a healthy pts and a pts with coronary
atherosclerosis was statistically significant, there were not significant differences in OxLDL titers
between these groups of pts [p=0.3].
Conclusions: We didn't found significant evidence of association between OxLDL titers and
coronary atherosclerosis in our clinical study.
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Intimal and medial layer's autoantigens of the thoracic aorta in atherosclerotic lesions.
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Background. The role of autoimmune reactions in the pathogenesis of atherosclerosis is not
detailed enough currently.
Purpose. To detect and identify autoantigens among intimal and medial layer proteins of thoracic
aorta using proteomic technologies.
Methods. The material of the study were serum samples obtained from patients with advanced
atherosclerosis, including coronary arteries (n = 10). The first phase was fractionation of thoracic
aorta proteins by O.Farrell two-dimensional electrophoresis in polyacrylamide gel density gradient.
The second stage, to identify autoantigens in proteins of intima and medial layers of aorta,
immunoblotting was performed in a sandwich embodiment, using as the first antibodies the
patient's serum with advanced main arteries atherosclerosis (including coronary arteries). The
second antibodies were goat's peroxidase conjugate to human IgG. Then with time-of-flight
spectrometry and tandem mass spectrometry identification of proteins, which gave immune
response to serum was carried out, separately for intimal and medial layer of aorta from 2DE gels
used for electrotransfer to nitrocellulose replica.
Results. According to the results serum's immunoblotting, 3 of 10 patients were given a significant
immune response, all of which were obtained from patients with severe widespread
atherosclerosis. Response in the intima was identified in three cases to lamin A / C, prolargin,
laktadherin and α-enolase (one marked further reaction with apolipoprotein A1). In the medial layer
in one of these cases also highlighted the reaction to one of the transgelin transcriptional isoforms,
which indicates a greater severity of the autoimmune process.
Conclusions. Proteomic analysis of aortic tissue in all cases showed a marked accumulation of
heavy and light chain immunoglobulins, what may indicate involvement autoimmune processes in
the pathogenesis of atherosclerosis.
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Antiinflammatory Effects of MCS-18 on Dendritic Cells and Endothelial Cells - Impact on
Advanced Atherosclerosis in ApoE-deficient Mice
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Atherosclerosis progression is characterized by leukocyte recruitment and cell adhesion to the
endothelium. Mediating both processes, dendritic cells (DC) play a crucial role in plaque formation.
The herbal substance MCS-18 is able to inhibit essential DC-functions and has shown protective
effects in murine atherosclerosis onset. The aim of our project was, to investigate the impact of
MCS-18 on murine plaque progression in advanced atherosclerosis and on proatherogenic
processes in vitro.
ApoE-deficient mice were fed Western-type diet for twelve weeks, followed by normal chow and
i.p. injections of MCS-18 (500µg, n=12) or saline (n=12) twice a week for the following twelve
weeks. Lipid content of the aortic root was quantified by magnetic resonance imaging (MRI). By
histology, plaque size was determined in the aortic root and thoracoabdominal aorta. In addition,
human DCs were maturated together with MCS-18 (50-200µg/ml) for three days, whereupon DC
migration and adhesion to an endothelial monolayer under different patterns of shear stress was
analyzed. Additionally, WST-8 assay served to investigate potential effects of MCS-18 on the
proliferation rate of THP-1 cells.
In mice, plaque size was significantly lower following administration of MCS-18, which was
associated with reduced lipid content (839125±266370 µm² vs 664219±206956 µm², p=0.012) and
a lower number of apoptotic cells (196±41 cells vs 88±38 cells, p=0.02) in the atherosclerotic
lesions. Concentration of the proatherogenic cytokines IL-6, IL-18 and IL-22 was decreased in
serum of MCS-18-treated animals. In vitro analyses showed reduced DC migration (13.88±2.40 vs
6.54±0.065 RMI, p<0.05) and lower adhesion (24.44±5.29 cells vs 10.79±2.82 cells, p<0.05) of
MCS-treated compared to saline-treated DCs to the endothelial monolayer in regions of nonuniform shear stress. C-type lectin CD209 was significantly decreased in DCs, while HUVECs
showed lower levels of ICAM-1 and NFKB-p65. In THP-1 cells, incubation with MCS-18 caused a

significant down-regulation of cell proliferation (100±0.85 vs 67.98±0.54 %; p<0.05).
MCS-18 exhibits protective effects when applied in advanced murine atherosclerosis. The
observed resultssuggest its antiatherogenic impact to be associated with a suppression of DC
adhesion to endothelial cells, possibly caused by the down regulation of the c-type lectin CD209
and ICAM-1 signaling.
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Influence of adherence to lipid-lowering therapyafter CABG on the progression of coronary
atherosclerosis according to repeated angiography
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Aim. Evaluate the influence of adherence to atorvastatin therapy on progression of coronary
atherosclerosis at patients with coronary heart disease (CHD) and diabetes mellitus (DM) type 2
after coronary artery bypass grafting (CABG) during one year follow-up.
Materials and method. The examination, including coronary angiography (CA), was performed
before intervention and after 12 months. All patients received complex therapy, which included
atorvastatin 40 mg. Retrospectively the patients were divided into three groups according to
adherence to the treatment. The first group included patients who took treatment continuously, the
second with an average compliance, the third group – who stopped receiving therapy.
Results. Fifteen percent of patients didn’t not follow recommendations for lipid-lowering therapy,
54 % patients adhered to some degree, 31 % were highly compliant. Adherence to treatment with
atorvastatin at a dose of 20–40 mg was associated with optimization of lipid profile and lowering of
coronary atherosclerosis progression according to the CA data. Progression of coronary
atherosclerosis was registered in 100 % of non-compliant patients, against 76 % who were
moderately compliant and 42 % – with high compliance. Revealed changes prove the necessity of
adherence to treatment to reduce the risk of cardiovascular complications in patients with CHD
and DM type 2 after CABG.
Conclusion. Our results demonstrate the need strict compliance with treatment to reduce
risk of cardiovascular complications at patients with coronary heart disease and DM type 2 after
coronary artery bypass grafting
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High-mannose and complex/hybrid N-glycans are associated with hypercholesterolemic rabbits
and human
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Glycansthe most abundant and structurally diverse class of molecules in natureplay an important
physiological and pathological role in organisms. Clinically, glycans have been considered to be as
a key diagnosis marker for many metabolic diseases. However, the expression profiling of Nglycan in the plasma of hypercholesterolemia animals or patients are unclear. In the current study,
Japanese white rabbits were fed with high cholesterol diet (HCD) for 14 weeks. Plasma
cholesterol and low-density lipoprotein cholesterol (LDL-C) were significantly increased in HCD fed
rabbits. Atherosclerotic lesions were also seriously developed in rabbits fed with HCD. The
expression profile of N-glycans in rabbit’s plasma before or after HCD treatment was analyzed by
electrospray ionization mass spectrometry (ESI-MS). We found that the expression of highmannose, mainly including 1257, 1419, 1581, 1743 and 1905 dramatically increased in the plasma
of rabbits fed with HCD. The level of complex, mainly undecorated and sialylated N-glycans
showed the increased trend in cholesterol fed rabbits. The expression profile of N-glycans in
plasma of healthy persons and hypercholesterolemia patients was detected by ESI-MS.
Consistently, the expression of high-mannose, including 933, 1095, 1257, 1273, 1280, 1435,
1581, 1760, and 1921 remarkably increased in the plasma of hypercholesterolemia patients
compared with that of healthy persons. Compared with healthy persons, the level of
complex/hybrid N-glycans, mainly undecorated and sialylated were also remarkably increased in
the plasma of hypercholesterolemia patients. Interestingly, we found that fucosylated (996 and
1444), or fucosylated and sialylated modified N-glycans (1365 and 1511) in plasma of
hypercholesterolemia patients showed much higher expression than healthy controls. These data
demonstrate that N-glycans play a pivotal role in hypercholesterolemia.
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Dietary cocoa powder improves hyperlipidemia and reduces atherosclerosis in Apo-E deficient
mice through inhibition of hepatic endoplasmic reticulum stress
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Cocoa powder is rich in flavonoids which have many beneficial effects on human health,such as
anti-oxidative and anti-inflammatory effects. Toinvestigate whether intake of cocoa powder has
any influence on hyperlipidemia and atherosclerosis and examine the underlying molecular
mechanisms, we fed apoE knock-out mice with a Western diet supplemented with either 0.2% (low
group) or 2% (high group) cocoa powder for 12 weeks. Dietary cocoa powder led to significant
reduction of both plasma cholesterol levels and aortic atherosclerosis compared to the control
group. Analysis of mRNA profiling of aortic atherosclerotic lesions revealed that several genes
related to apoptosis, lipid metabolism, and inflammation were significantly reduced while antiapoptotic gene, BCL2 was significantly increased in the cocoa powder group compared to the
control. RT-PCR analysis along with Western blotting showed that cocoa powder feeding inhibited
hepatic endoplasmic reticulum stress expression. Our data suggest that cocoa powder intake
improves hyperlipidemia and atherosclerosis and such beneficial effects are possibly mediated
through the suppression of hepatic endoplasmic reticulum stress.
Subdivision 1. Basic Science
Presentation Preference Electronic poster presentation
Additional information

PROTEASOMAL DEGRADATION MEDIATES THE REDUCTION OF MACROPHAGE ABCA1
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Advanced glycation endproducts (AGE) disturb macrophage reverse cholesterol transport
promoting intracellular accumulation of sterols. This is due to the reduction of ABCA1 that occurs
independently of changes in its mRNA. ABCA1 protein content is mainly dictated by its
degradation by surface calpains and proteasomal system. We investigated how ABCA1 protein
degradation is affected in macrophages treated with AGE-albumin. J774-macrophages were
treated with C or AGE-albumin for 18h with LXR-agonist (T0901317) and in the presence or
absence of the proteasomal inhibitor (MG132) or calpain inhibitor (calpeptin). To determine the
ABCA1 protein decay rate (DR), cells were incubated for 12h with T0901317. After washing, cells
were added simultaneously with C or AGE-albumin, cycloheximide and MG-132. Proteins were
analyzed by immunoblot. The ABCA1 DR was calculated by the slope of the linear regression.
Results were compared by ANOVA or Student t test.The ABCA1 DR was faster in macrophages
incubated with AGE-albumin (slope = -0.064) in comparison to those treated with C-albumin (slope
= -0.032;p=0.035). Calpeptin enhanced ABCA1 in cells treated with C-albumin (68%) which was
not observed in cells exposed to AGE-albumin. In comparison to C-albumin, AGE-albumin
reduced 32% ABCA1 protein level in plasma membrane, which was not rescued by the inhibition
of calpains by calpeptin. MG132 increased the amount of ABCA1 in macrophages treated with Calbumin (72%) as well as with AGE-albumin (129%). In addition, in the presence of MG132 the
ABCA1 DR rate was similar between macrophages treated with C and AGE-albumin. The
reduction of ABCA1 protein level elicited by advanced glycated albumin is mediated by
proteasomal degradation independently of the action of surface calpains.
Funding:FAPESP(#2012/12088-7, Brazil) and MEXT (S1201007, 24614018, Japan)
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GLUCAGON-LIKE PEPTIDE-1 INFLUENCES PLATELET RESPONSE : EFFECTS ON THE
AGONIST-INDUCED ACTIVATION OF PI3K AND MAPK PATHWAYS AND OXIDATIVE STRESS
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Background and aims: Glucagon-like peptide-1 (GLP-1), an incretin hormone secreted by
intestine after meal, exerts important metabolic effects justifying the GLP-1-based therapy in
diabetes and acts also on cardiovascular system with anti-atherogenic effects: its influence on
platelets, cells deeply involved in the pathogenesis of vascular complications, however, is
unknown.
Aim of this study is to investigate the GLP-1 influence on the arachidonic acid-induced activation
of the signalling pathways PI3-Kinase (PI3K) and MAP-Kinase (MAPK) and of oxidative stress in
platelets.
Materials and Methods: In washed platelets from 24 healthy subjects (M/F 13/11; age 25.6±5.9
years, BMI 22.5±2.4 kg/m2) we measured the influence of a 15 min pre-incubation with the native
form GLP-1(7-36)(100nmol/l) on the effects of Na-arachidonate (NaA) (0.5 mmol/l) on: i)
phosphorylation of Akt and Erk-1/2, molecules of the PI3K and MAPK pathways, respectively
(WB); ii) ROS production (DCF-DA assay). Experiments were repeated in the presence the Erk1/2 inhibitor U0126 (40 micromol/l) and the GLP-1 receptor (GLP-1R) antagonist exendin (9-39)
(100 nmol/l).
Results: GLP-1 reduced platelet signalling induced by NaA. In particular: i) the fold increase on
basal values with NaA alone and Na+GLP-1 (7-36) was 11.2±2.1, 3.1±0.8 respectively (p<0.0001
vs NaA alone) for pAKT, and 14.6±2.5, 3.9±1.0 respectively (p<0.0001 vs NaA alone) for pERK-2;
ii) the fold increase on basal values of ROS with NaA alone and NaA+GLP-1 (7-36) was 8.2±1.1,
5.6±2.0, respectively (p=0.001vs NaA alone); iii) the Erk-1/2 inhibitor U0126 reduced the NaAinduced activation of ROS (p<0.0005 vs NaA alone). In the presence of GLP-1R antagonist
exendin (9-39) the effects of GLP-1 were not modified.
Conclusions: In human platelets, GLP-1, independently of GLP-1R, reduces the NaA-induced
activation of PI3K and MAPK pathways and of oxidative stress. Because MAPK activation is
involved in the NaA-induced increase of oxidative stress, the inhibiting effects of GLP-1 on MAPK
activation can account for its ability to attenuate the NaA-induced increase of oxidative stress.
Besides its metabolic effects, these results suggest a beneficial role of GLP-1 on platelet response

modulation.
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A simple risk score to detect rural Asian Indian (Bangladeshi) adults at high risk for type 2
diabetes
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Aims/Introduction: To develop and evaluate a simple non-invasive diabetes risk score for
detecting individuals at high risk for type 2 diabetes in rural Bangladesh.
Materials and Methods: Data from 2,293 randomly selected individuals aged ≥20 years from a
cross-sectional study in a rural community of Bangladesh (2009 Chandra Rural Study) was used
for model development. The validity of the model was assessed in another rural cross-sectional
study (2009 Thakurgaon Rural Study). The logistic regression model used included age, sex, body
mass index, waist hip ratio and hypertension status to predict individuals who were at high risk for
type 2 diabetes.
Results: On applying the developed model to both cohorts, the area under the receiver-operating
characteristic (ROC) curve was 0.70 (95% confidence interval (CI) 0.68–0.72) for the Chandra
cohort and 0.71 (95% CI 0.68–0.74) for the Thakurgaon cohort. The Risk Score of >9 was shown
to have the optimal cut-point to detect diabetes. This score had a sensitivity of 62.4 and 75.7%
and specificity of 67.4 and 61.6% in the two cohorts, respectively. This risk score had shown to
have improved sensitivity and specificity to detect type 2 diabetes cases compared to the Thai,
Indian, Omani, UK, Dutch, Portuguese and Pakistani diabetes risk scores.
Conclusions: This simple non-invasive risk score can be used to detect individuals at high risk for
type 2 diabetes in rural Bangladesh. Subjects with a score of 9 or above (out of 15) should
undergo oral glucose tolerance test (OGTT) for definitive diagnosis of diabetes.
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The role of chemokine CCL17 and T-cell receptor CCR4 in atherogenesis
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Background: Peripheral blood mononuclear cells, such as macrophages and dendritic cells
express CCL17 chemokine. CCL17 interacts with CCR4 receptor on the surface of T-helper cells
(CD3+CD4+) and induces their chemotaxis and activation. In recent years, some studies
demonstrated involvement of dendritic cells, expressing chemokine CCL17 in the development of
atherosclerosis.
Objective: To study the association between blood chemokine CCL17 and T-helper cells,
expressing CCR4 receptor, with the severity of coronary atherosclerosis.
Methods: The study included 53 males aged 24 to 80 years, divided in 2 groups. The main group
included patients with CHD with revealed hemodynamically significant coronary artery stenosis (n
= 34) on the results of coronary angiography. The control group was composed of patients without
hemodynamically significant coronary artery stenosis (n = 19). All patients underwent
determination of total CD3+CD4+ cells number and T-helper cells, expressing CCR4 receptor
(CD4+CCR4+) on their surface by color flow cytofluorometry; chemokine CCL17 by the
quantitative sandwich enzyme immunoassay. Severity of coronary lesions was evaluated using
Gensini score.
Results: The study showed that patients with stenotic coronary atherosclerosis, compared with
control group had significantly higher blood levels of CD3+ CD4+ (0,866х 109/l and 0.595х 109/l,
respectively, p = 0.003) and CD4+ CCR4+ (0.276х 109/l and 0.17х 109/L respectively, p =
0.0003). CCL17 chemokine titre in the control group was significantly higher than in the study
group (441.27 pg/ml, and 231.04 pg/ml, respectively, p = 0.01). The average Gensini score in
study group was 0.89 (0-5,5), and 58.65 (4-171) p= 0,0001 in the control group.
Conclusions: We found a direct correlation between coronary atherosclerosis severity and CD3+
CD4+ blood levels, as well as with CCR4 expression intensity. Patients with coronary
atherosclerosis had lower CCL17 levels, which may be due to the binding of a chemokine to more
receptors.
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Functional characterization of the first homozygous FH patient due two novel PCSK9 alterations
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Purpose: Familial hypercholesterolemia (FH) is a genetic condition characterized by a high
cholesterol concentration in plasma since birth. The most frequent causes of FH (>90%) are
inherited defects in the Low Density Lipoprotein Receptor gene (LDLR) but, in less than 10%,
mutations in the apolipoprotein B gene (APOB) and in the propotein convertase subtilisin/kexin
type 9 gene (PCSK9) are also responsible for FH.
In this report we present the functional characterization of two novel PCSK9 gene alterations
found in a compound heterozygous patient of a large Portuguese kindred.
Methods: The Portuguese FH study performs the genetic diagnosis of FH in different phases: 1
analysis of LDLR and APOB (most frequent mutations) by PCR and Sanger sequencing, phase 2
is MLPA analysis for LDLR; phase 3 the study of PCSK9 by PCR and Sanger sequencing in
patients where a mutation was not found in previous phases. Functional characterization of
PCSK9 variants was analyzed by quantification of the relative effect on the LDLR expression as
well as LDL uptake in transiently transfected HepG2 cells by Flow Cytometry. Lymphocytes from
the homozygous proband were used to confirm the normal function of the LDLR and the response
to PCSK9 in the presence or absence of statins.
Results: A total of 348 individuals were negative in phase 1 and 2 at the time of this study. In
phase 3 apart from the already described PCSK9 Portuguese mutation (D374H), two novel
alterations were identified in a child (A62N and P465A). Functional characterization showed that
both missense alterations were pathogenic and therefore the child has homozygous FH. The child,
11 years old, presented a more severe phenotype than her heterozygous parents, with an LDL of
234 mg/dl.
Conclusions: This is the first PCSK9 homozygous patient functionally characterized so far.
Functional characterization of the alterations found in FH patients is essential to avoid
misdiagnosis of FH and to determine the severity of the disease. The proband is a child and
homozygous for FH so, she needs to receive appropriate counselling and treatment, as well as

dietary and lifestyle advice, in order to reduce her elevated cardiovascular risk.
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Complete regression of xanthomas and decreased of intima-media thickness with LDL apheresis
in a severe homozygous familial hypercholesterolemia patient
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Homozygous familial hypercholesterolemia (FH) is a very uncommon, life-threatening condition,
with a prevalence of 1 in 1,000,000, characterized by very high levels of low-density lipoprotein
cholesterol (LDL-C) and premature cardiovascular disease. Without treatment, overt
atherosclerosis develops before the age of 20 years.
Material and Methods
We describe a patient with homozygous familial hypercholesterolemia (FH) with an extremely
elevated LDL-C and very prominent xanthomas, which regressed completely with oral treatment
and LDL apheresis.
Results
A 13 years-old male with homozygous FH is presented. Diagnosis was based on generalized
xanthomas that appeared at 10 months of age (see figure 1, aged 5) and the lipid profile [total
cholesterol: 1081 mg/dL; LDL-C: 980,6 mg/dL; HDL-C: 67 mg/dL; triglycerides: 167 mg/dL;
lipoprotein (a) (Lp(a)): 177 mg/dL]. Genotyping showed two mutant alleles in the LDLR gene
[[1197_2205del/ 1197_2205del]. Pravastatin 10mg/d was initiated at two years of age and
treatment has been increased progressively, up to the current 80 mg of atorvastatin, 10 mg of
ezetimibe, 3250 mg of colesevelam and armolipid plus. Weekly LDL apheresis with double
filtration plasmapheresis was started at 5 years and 11 months of age. The LDL-C and Lp (a)
levels before starting LDL apheresis were 380 mg/dL and 112 mg/dL, respectively, and decreased
below 190 mg/dL and 51 mg/dL. The average reduction rate of LDL-C and Lp(a) per session were
48.4 ± 7.0% (average ±SD) and 50.5 ±9.5%, respectively.
Although treatment has not been able to control cholesterol levels in this patient, the xanthomas
had completely regressed at the age of 10 years (see figure 2, aged 13). Moreover, the intimamedia thickness in the carotid arteries, evaluated by ultrasound measurement, decreased from 0.9
mm in 2010 to 0.6 mm in 2014.
Conclusion
These results demonstrate that LDL apheresis is a useful therapeutic tool in a patient with a very
severe form of FH, where it has led to a reduction of cholesterol deposits in subcutaneous tissue

and arteries.

Figures 1 and 2: Pictures before (fig. 1) and after LDL-apheresis therapy (fig. 2)
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Cardiometabolic risk associated with excess of body fat could be explained by adipose tissue
derived palmitoleic acid
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Aim: Increasing evidence suggests that palmitoleic acid (POA) could act as a lipokine and impact
on metabolic disturbances. Since human studies on this topic are scarce, we aimed to assess
whether POA plasma concentration (as a surrogate of adipose tissue release) relates to
cardiometabolic risk.
Methods: This cross-sectional study included 299 participants aged 30 to 65-y at highcardiovascular risk. Physical examination, demographic, anthropometric, carotid intima media
thickness (IMT) and biochemical parameters were obtained. The concentrations of POA in plasma
non esterified fatty acid fraction were analyzed by gas chromatography. The main outcome was
the association between POA concentrations and prevalence of Metabolic Syndrome (MS) and its
components, non-alcoholic fatty liver disease (NAFLD) by fatty liver index (FLI ≥ 60) and
subclinical atherosclerosis.
Results: POA was higher in women than in men (mean ± SD, 1.25 ± 1.12 vs. 0.81 ± 0.80 mmol/L,
P<0.001). In women, POA was associated to higher prevalence of MS (B: 0.052; 95%CI: 0.007;
0.098) and two of its components (impaired glucose metabolism [B: 0.052; 95%CI: 0.005; 0.099]
and high blood pressure [B: 0.042; 95%CI: 0.002; 0.106]). For men, POA values were directly
associated to abdominal obesity (B: 0.010; 95%CI: 0.002; 0.087). POA was associated to
increased prevalence of NAFLD in both men (B: 0.046; 95%CI: 0.009; 0.083) and women (B:
0.117; 95%CI: 0.066; 0.169) IMT was not associated with POA.
Conclusions: Our observational data supports that increased POA plasma levels are associated to
MS and NAFLD.
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Identification and management of statin- intolerance: a survey of clinicians from 13 countries
Abstract nr. 845
Author Hovingh , Kees, University of Amsterdam, Amsterdam, Netherlands
Co-author(s) - Gandra , Shravanthi R
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Topic Epidemiology of CVD; The Risk Factor Concept
Keywords Cardiovascular Disease,Dyslipidemia,Epidemiology,Prevention
Introduction: More than 40% of patients using statins discontinue therapy due to the onset of side
effects (also termed ‘statin intolerance’). Discontinuation of therapy increases the risk of
cardiovascular morbidity and mortality. Clinical guidelines lack consistent criteria for diagnosis and
management of ‘statin intolerance’ (SI).
Purpose: To understand how patients with SI are identified and managed in an outpatient setting.
Methods: A web-based survey was conducted in Australia, Brazil, Canada, France, Germany,
Italy, Japan, the Netherlands, Poland, Spain, Sweden, the UK, and the US. Pre-specified quotas
targeted 60 clinicians (specialists and general/family physicians [GPs], 2:1 ratio) per country (90 in
US). Eligible specialists (cardiologists, internists) were to have treated 75 patients and GPs had to
have treated 50 patients with hypercholesterolemia, and at least 5 patients with SI in the previous
12 months. Clinicians answered pre-defined questions about the diagnostic criteria, the estimated
rate and their choice of treatment in SI. All participants provided informed consent.
Results: Overall, 810 clinicians (78% cardiologists) completed the survey. Clinicians reported that
of the suspected SI complaints, an average 72% of patients with suspected SI presented with
muscle-related symptoms (range across countries [RAC] 50–87%). In these patients, clinicians
took a range of steps to establish SI, including 1) discontinuation of statin (average 59%; RAC
48–67%); 2) statin re-challenge (average 74%; RAC 60–85%); and 3) modification of statin
regimen (average 76%; RAC 65–85%); some clinicians reported trying a combination of above
steps. An average of 38% of clinicians (RAC 32–46%) performed all three steps prior to
diagnosing SI. Eventually, 6% of hypercholesterolemia-patients qualified as statin intolerant (RAC
2–12%). On average 52% of ‘confirmed’ SI patients continued to receive low-dose statin, usually
with other lipid-lowering therapies (LLT). Of the remaining 49%, 75% received alternative LLT
only. An average of 11% of patients with confirmed SI received no LLT.
Conclusion: Current clinical practice in patients with statin intolerance lacks consistency for
diagnosis and management. A structured work-up to identify SI patients, followed by a defined

therapeutic algorithm, is expected to more satisfactorily address CV risk management in these
patients.
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Mortality among patients with familial hypercholesterolemia. A registry-based study in Norway
1992-2010
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Introduction:Untreated patients with familial hypercholesterolemia (FH) are at increased risk of
premature cardiovascular death. The primary aim of this study was to investigate if this also is the
case in the statin era.Methods:In this registry-based study, 4 688 male and female Norwegian
patientsfrom Unit for Cardiac and Cardiovascular Genetics (UCCG) Registry with verified
molecular genetic diagnosis of FH in the period 1992-2010 were linked to the Norwegian Cause of
Death Registry. Standardized mortality ratios (SMRs) and 95% confidence intervals (CIs) were
estimated.Results:There were 113 deaths. Mean age of death was 61.1 years. Cardiovascular
disease (CVD) was the most common cause of death (46.0%), followed by cancer
(30.1%).Compared to the Norwegian population, CVD mortality was significantly higher in the
UCCG Registry in all age groups below 70 years: SMR= 2.29,95% CI(1.65-3.19)) in men and
women combined, SMR= 2.00 (1.32-3.04) in men, andSMR=3.03 (1.76-5.21) in women. No
significant differences were found in all-cause mortality or cancer mortality.Conclusions:Despite
prescription of lipid lowering drugs, FH patients still hadsignificantly increased CVD mortality
compared to the general Norwegian population.
Subdivision 4. Not applicable. Abstract matches with track c
Presentation Preference Oral presentation
Additional information

Regulation of lipid and carbohydrate metabolism by ligand-activated transcription factors during
metabolic syndrome development in the hypertensive ISIAH rat strain
Abstract nr. 848
Author Pivovarova, Elena N, Institute of Cytology and Genetics SB RAS, Novosibirsk, Russian
Federation
Topic Dyslipidemia; Lipids, Lipoproteins and Apolipoproteins
Keywords Animal model,Atherosclerosis,Blood pressure,Cardiovascular Disease
It is known that the metabolic syndrome (MS) leads to serious cardiovascular disease which
continues to be the number one cause of mortality in industrial countries. According to the National
Cholesterol Education Program-Adult Treatment Panel III, the criteria of the metabolic syndrome
include three or more impairments: increase in blood triglycerides, decrease in blood HDL
cholesterol, hypertension, visceral obesity and increased blood glucose. The MS distribution is
growing catastrophically, but molecular mechanisms responsible for development of complex
impairments in MS still remain basically poorly investigated. A high percentage of MS morbidity
determines much attention to MS modeling, mechanisms of MS development, and new
approaches to MS treatment. The formation of complex MS symptoms suggests systemic
impairments in lipid and carbohydrate metabolism; it appears that these impairments should have
a common basis at the level of expression of appropriate genes. Expression of genes involved into
lipid and carbohydrate metabolism is regulated by various transcription factors, including
peroxisome proliferator-activated receptors (PPAR) (Lefebvre P. et all, 2006], liver X receptors
(LXR) (Herzog B. et all, 2007), pregnane X receptors (PXR), and constitutive androstane receptors
(CAR) (Moreau A. et all, 2008). In the hypertensive ISIAH rats compared with normotensive WAG
rats the signs of the metabolic syndrome developing, correlating with the altered functional activity
of ligand-activated transcription factors involved in lipid and carbohydrate metabolism were
detected (Pivovarova Е. N. et all, 2011). It was shown that fructose load (10 % fructose in the
drinking water for 10 weeks) leads to the increase in the level of triglycerides in the blood serum of
ISIAH rats. When comparing hypertensive ISIAH with two normotensive WAG and Wistar rat
strains it was found higher content of glucose in the blood of ISIAH rats. It demonstrates
relationship of high blood pressure, increased levels of glucose and increased levels of
triglycerides. Complex studies of regulatory mechanisms, signaling pathways, and transcription
targets for PPAR, LXR, PXR, and CAR may significantly help in better understanding of MS and
provide valuable information for development of appropriate pharmacological approaches to MS
therapy.

The content of total cholesterol (a), HDL cholesterol (b), and triglycerides (c) in blood serum of
normotensive WAG and hypertensive ISIAH rats

The DNA-binding activity of the transcription factors PPAR and CAR in liver nuclear extracts of
normotensive WAG and hypertensive ISIAH rats
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HDL-c as a residual risk factor for vascular events and all-cause mortality in patients with type 2
diabetes
Abstract nr. 849
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Topic Dyslipidemia; Lipids, Lipoproteins and Apolipoproteins
Keywords Cardiovascular Disease,Diabetes,HDL
Background: Despite the clear benefit in reducing cardiovascular risk in patients with type 2
diabetes (DM2) by lowering LDL-cholesterol (LDL-c), a significant residual risk remains. Low HDLcholesterol (HDL-c), a hallmark of DM2 dyslipidemia, is associated with an increased risk for
cardiovascular events, independent of LDL-c.
Objectives: To evaluate the relation between HDL-c levels and risk for cardiovascular events and
all-cause mortality in patients with DM2 in different strata of lipid-lowering therapy intensity and
LDL-c levels
Methods: Prospective cohort study of 1759 patients with DM2 included in the SMART cohort. Cox
proportional hazard models were used to evaluate the risk of HDL-c on the composite of major
cardiovascular events (myocardial infarction (MI), stroke, vascular death) and all-cause mortality .
Analyses were performed in strata of LDL-c levels and lipid-lowering therapy intensity and were
adjusted for age, gender, BMI, smoking, alcohol, LDL-c, TG, systolic blood pressure, eGFR,
Glucose and HbA1c.
Results: 369 new cardiovascular events (MI, ischemic stroke, vascular death) were observed and
353 deaths occurred during a median follow-up of 6.7 years (IQR 3.4-10.0). In patients with DM2,
no relation was found between HDL-c and cardiovascular events or all-cause mortality (HR 0.97,
95%CI 0.93-1.01, HR 1.00, 95%CI 0.96-1.04). However in patients on intensive lipid-lowering
therapy, higher HDL-c was related with a higher risk for all-cause mortality (HR 1.13, 95%CI 1.011.22). A similar relation was found in patients with LDL-c levels <2.0 (All-cause mortality HR 1.15,
95%CI 1.08-1.22). Higher HDL-c was related to higher risk for cardiovascular events in patients
with LDL-c levels <2.0, in contrast to patients with LDL-c levels between 2.0-2.5 mmol/l where
HDL-c was related to lower risk (HR 0.86, 95%CI 0.76-0.97). In patients with LDL-c levels >2.5
mmol/l, HDL-c is related to a lower risk for cardiovascular events (HR 0.95, 95%CI 0.91-1.00) and
all-cause mortality (HR 0.95, 95%CI 0.91-1.00).
Conclusion: In patients with DM2 on intensive lipid-lowering therapy or LDL-c levels <2.0 mmol/L,
HDL-c is related with a higher risk for all-cause mortality. Higher HDL-c was related with a higher
risk for cardiovascular events in patients with LDL-c levels <2.0 mmol/L.
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Cholesterol Efflux Capacities and HDL Subfractions after Single Ascending Doses of MDCO-216
(apoA1-Milano/POPC) in Human Volunteers and Stable CAD patients
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Introduction: MDCO-216, a complex of dimeric recombinant apolipoprotein A-1 Milano (ApoA1M) and a phospholipid (POPC), is currently under development to improve cardiovascular
outcomes by reducing plaque burden in patients with atherosclerotic disease. The purpose of this
study was to assess dose-response (DR) relations of basal and ABCA1-mediated cholesterol
efflux capacities from J774 macrophages and of various HDL subfractions after a single
administration of MDCO-216 in healthy volunteers (HV) and coronary artery disease patients
(CAD).
Methods: 16 HV and 16 CAD received a single 2 hour IV infusion of MDCO-216 (5, 10, 20, 30 or
40 mg/kg). Basal and ABCA1-mediated cholesterol efflux capacities, levels of HDL-subfractions
(by 2-D electrophoresis), and of prebeta-1 HDL (by ELISA) were used as pharmacodynamic
biomarkers. Responses were calculated as areas-under-the-effect-curve (AUEC) for these
biomarkers over 0-24 h.
Results AUECs of basal and ABCA1-mediated efflux capacities increased approximately linearly
over the entire dose range in both HV and CAD with no difference between the groups. AUEC for
prebeta-1 HDL ELISA also increased linearly but were higher in CAD than for HV (fig.1). AUEC for
alpha-1 HDL increased linearly for HV but for CAD the curve reached plateau at 20 mg/kg and
was below HV at 40 mg/kg. AUECs for alpha-3 HDL decreased curvilinear-downward in both HV
and CAD reaching nadir at 20 mg/kg while DR-curves for alpha-4 were U-shaped with nadir
reached at 20 (in CAD) or 30 (HV) mg/kg (Fig.2). The upward leg of the alpha-4 HDL is due to
unreacted MDCO-216 having the same mobility.
Conclusions: The results support the hypothesis that MDCO-216 reacts with small (alpha-3 and
alpha-4) HDL creating new alpha-1, alpha-2 and prebeta-1 HDL. This conversion of MDCO-216
was incomplete at higher doses at the end of the infusion, with CAD patients showing saturation at
a lower dose than HV. The linear increases in AUECs of efflux capacities seem to be mediated by
increased levels of prebeta-1 HDL, alpha-1 and alpha-2 HDL and also by unreacted MDCO-216 at
the higher doses.

Cholesterol efflux capacities and prebeta-1 HDL (ELISA)

alpha-1-4 HDL
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The Best Cut-Off Point For Triglyceride/High-Density Lipoprotein Cholesterol Concentration Ratio
to Predict Cardiovascular Disease Outcome Among Iranian Population
Abstract nr. 852
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Co-author(s) - Sadeghi, Masoumeh
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Topic Dyslipidemia; Lipids, Lipoproteins and Apolipoproteins
Keywords Epidemiology,Lipids,Lipoproteins
Sarrafzadegan
Background:The ability to identify high-risk individuals with elevated Triglyceride (TG) and low
HDL before the development of cardiovascular disease would be substantial clinical benefit as this
cut-off point varies among different nations so this study aimed to determine the best-cut point of
TG/HDL in predicting cariovascular events among Iranian population.
Method: Isfahan Cohort Study was a longitudinal population-based study that was conducted on
adults aged 35 years or older, living in urban and rural areas of three districts in central Iran. After
10 years of follow-up, 3255 participants were re-evaluated using a standard protocol similar to the
baseline. At both measurements, participants underwent medical interview, physical examination,
and fasting blood measurements. The discrimination power of indices was assessed using
receiver operating characteristic (ROC) analysis and the best cut-off value for each index was
derived.
Results: TG/HDL-C ratio at a threshold 3.68 can be used to screen for cardiovascular events
among study population. Subjects were divided into two groups (“low” and “high’’ risk) according to
the TG/HDL-C concentration ratio at the baseline. A slightly greater number of “high” risk
individuals were identified European cut points (505,14.35%) in compare with ICS cut point (376,
16.2%). Multivariate model demonstrated TG/HDL able to predict cardiovascular events even after
adjustment for demographic variables and traditional coronary risk factors including diabetes. The
increased risk seems to be confined to the TG/HDL-C women with a TG/HDL-C ratio of 3.76 and
4.42 for men.
conclusion: Threshold of TG/HDL >3.68 is the best predictor for cardiovascular events among
Iranian population. These cut-off values3.68 should be advocated and used in Iranian population.
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Pre-hypertension or pre-diabetes: which is better for predicting cardiovascular events?
Abstract nr. 853
Author Gharipour, Mojgan, Isfahan Cardiovascular Research Institute, Isfahan, Iran
Co-author(s) - Khosravi, Alireza
Co-author(s) - Sarrafzadegan, Nizal
Co-author(s) - Sadeghi, Masoumeh
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Background: Despite partially demonstrated role of pre-hypertension and pre-diabetes to
progress atherosclerotic events; it remained questioned which of these factors can predict
cardiovascular events more effectively. The present study aimed to assess the value of these
factors to predict cardiovascular events including myocardial infarction, brain stroke, and sudden
cardiac death in general population.
Methods: A population-based, cross-sectional survey was conducted representing a great sample
of the general Iranian population, aged 18 years and older, from the Isfahan Province and
determined using a random, multistage cluster sampling scheme. The three endpoints considered
as study outcome were acute occurrence of myocardial infarction, brain stroke, and sudden
cardiac death.
Results: Of the 5398 studied subjects scheduled for assessing diabetes state, 536 were diabetics
and 623 were pre-diabetics and other were non-diabetics. Also, of 6323 participants who
scheduling for assessment of blood pressure abnormalities, 506 had hypertension, 461 had prehypertension, and other ones were normotensive. Adjusted for gender and age variables, prediabetes status could effectively predict occurrence of myocardial infarction (OR = 1.965, 95%CI:
1.135-3.401, P = 0.016), but did not predict appearance of brain stroke or sudden cardiac death. In
the same logistic models, pre-hypertension status could not predict any of these events after
adjustment for gender and age.
Conclusion: Our data provide valuable evidences on triggering role of pre-diabetes on appearance
and progression of acute ischemic events even in healthy individuals. In this line, the value of prediabetes for predicting acute myocardial infarction is clearly superior to pre-hypertension state.
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Metabolic syndrome and its association with left ventricular dysfunction in patients with left bundle
branch block
Abstract nr. 854
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Co-author(s) - Nilforoush, Peyman
Topic Epidemiology of CVD; The Risk Factor Concept
Keywords Cardiovascular Disease
Background: The present study and for the first time hypothesizes that the patients with left
bundle branch block (LBBB) suffer considerably from metabolic syndrome (MetS) and this
metabolic phenomenon can be associated with cardiac dysfunction status such as ventricular
dilation and reduced left ventricular ejection fraction (LVEF) in these patients.
Methods: A retrospective study was conducted on 220 consecutive patients with diagnosed LBBB.
MetS status was diagnosed using the Adult Treatment Panel III of the National Cholesterol
Education Program criteria. Systolic function state was assessed using two-dimensional
echocardiography.
Results: The overall prevalence of MetS among studied LBBB patients was 16.8%. Regarding left
ventricular functional status in the two groups, the mean LVEF in the groups with and without
MetS was 37.03 ± 9.09% and 43.43 ± 15.62% with a significant difference (p = 0.017). However,
left ventricular dilation was similarly detected in both groups with and without MetS (21.6% versus
30.6%, p = 0.273). Multivariable linear regression model showed subjects with MetS had lower
LVEF in the presence of confounders (Beta = 6.915, p = 0.039).
Conclusion: A notable number of LBBB patients suffered from MetS and this metabolic
phenomenon is significantly associated with lowering left ventricular function in LBBB patients.
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From clinical to genetic diagnosis in Bulgarian familial hypercholesterolemic patients
Abstract nr. 855
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Topic Dyslipidemia; Lipids, Lipoproteins and Apolipoproteins
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According to recent studies Familial Hypercholesterolemia (FH) is more frequent than we have
imagеd and diagnosed surprisingly not enough. There is barely enough data about the Bulgarian
population for FH. Aim of this study is the screening of small population with severe HH for clinical
diagnosis of FH (Dutch Lipid Clinic Network- DLCN) and molecular-genetic analysis (MBA) in
them. Material and method: We investigated 1300 patients with severe HH (≥7.5 mmol/l, LDL-C ≥
4.9 mmol/l).120 of them were diagnosed with clinical FH, in according of the DLCN. We found 4
patients with a “definitive” diagnosis FH (>8 subject score), ‘’probable’’ (6-8 subject score) - 65,
‘’possible’’ (3-6 subject score) – 37, ‘’unlikely’’ (< 3 subject score) – 14. The patients were
separated into two groups: carriers – 22, and non-carriers – 98. In all of them MBA was performed
– mutation of R3500Q in Apo-B gene and point mutation and polymorphism of LDL-R gene. We
investigated many atherogenic biomarkers: total cholesterol, HDL-C, triglycerides, LDL-C, Apo-B,
Apo-A1; markers of endothelial dysfunction – asymmetric dimethylarginine and total homocystein;
markers of endothelial activation – cell adhesion molecules – sICAM,sVCAM.P-selectine, Eselectine.Results: A mutation of R3500Q in Apo-B-100 receptor binding domane was not
found.Out of four patients with tendom xanthomas 3 were with LDL-R mutation in exon 11, and
one of them with polymorphism and mutation in the same exon. The four patients were with
mutation in exon 9. We found 18.33 % sensitivity of clinical criterias of FH and 81.67 % false
positive. The laboratory parameters of the carriers of the LDL-R defect did not differ significantly
from the group of HH non-carriers (p>0.05) in expect of the atherogenic index Apo-B/Apo-A1
(carriers – 3.32±0.61; non-carriers – 2.48±0.56; p<0.001), even after standardization of age.
Conclusion: This is one of the first studies of FH in Bulgaria. Our data shows that FH is more
frequent, than we think in this high risk population of coronary heart disease.
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Lack of Nox4 promotes an atherogenic phenotype in mouse aortic smooth muscle cells
Abstract nr. 857
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Topic The Pathogenesis of Atherosclerosis; Immunity, Inflammation, and the Endothelium
Keywords Atherosclerosis,Pathogenesis
NADPH- derived reactive oxygen species (ROS) are important mediators of cellular damage and
signalling pathways that drive atherosclerosis development and progression. Recently, the
NADPH oxidase subunit isoform Nox4 was identified to play an important role in maintaining the
differentiated vascular smooth muscle cell (VSMC) phenotype. De-differentiated VSMCs elaborate
proinflammatory cytokines and ROS to drive atherosclerotic plaque formation.
The aim of this study was to investigate the role of Nox4-derived ROS in proinflammatory
pathways in mouse aortic smooth muscle cells (MASMs).
Whole aortas from ApoE KO and Nox4/ApoE DKO mice were snap frozen or enzymatically
digested for MASM cell isolatation. Gene and protein expression was assessed by RT-PCR and
western blot, respectively. In culture, MASM cells were treated with platelet- derived growth factor
(PDGF)bb (10ng/ml) for 4 hours. Superoxide production was measured via L012
chemiluminescence in the presence or absence of the Nox1/ Nox4-dual inhibitor, GKT137831
(1µM).
Nox4/ApoE DKO aortas showed decreased αSMA and increased PDGF gene expression. MASMs
isolated from Nox4-deficient mice also showed decreased αSMA gene and calponin protein
expression levels as well as increased expression of proinflammatory molecules PDGF, monocyte
chemoattractant protein (MCP)-1 and interleukin 6 compared to ApoE KO MASM cells. Nox4deficient cells displayed increased Nox1 gene expression to a similar level as PDGF-treated ApoE
KO cells. Consistent with these findings, Nox4-deficient demonstrated increased superoxide
production which was abrogated by GKT137831.
Nox4/ApoE DKO MASM cells showed decreased expression of contractility markers, increased
proinflammatory molecule expression and enhanced ROS generation indicative of the atherogenic
VSMC phenotype. Treatment of DKO cells with GKT137831 abrogated the observed increase in
superoxide generation implicating Nox1 as the source of ROS in these cells. In this study we
identify a role for Nox4 in the regulation of VSMC responses which may involve compensatory
feedback via Nox1. These findings suggest a protective role for Nox4 in atherogenesis with
respect to VSMC pathophysiology and highlight the importance of cell type and Nox isoform
specific intervention strategies in vascular disease.
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Associations between self-reported anxiety and serum lipid profile in hypertensive patients
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Abstract
Objective
Observational studies indicate that psychologic factors strongly influence the course of coronary
artery disease. Several studies demonstrated an association between dyslipidemia and psychiatric
disorder. The current study aims to assess levels of serum lipid profile in hypertensive patients
with high and low anxiety.
Methods
A total of 105 hypertensive subjects (64% women, 36% men) , mean age 57.23 years, have been
submitted to physical measurements and laboratory tests. The diagnosis of hypertension was
defined according to the ESH 2013 (European Society of Hypertension ) criteria. Lipid profile was
defined according to NCEP/ATPIII criteria (National Cholesterol Education Program, Adult
Treatment Panel III). All participants were asked to complete the Spielberger’s self-reported statetrait anxiety inventory (STAI). Participants with scores higher than 46 and lower than 34 were
included in high anxiety group and low anxiety group, respectively. Levels of fasting serum lipids,
including total cholesterol, low-density lipoprotein (LDL), high-density lipoprotein (HDL), and
triglycerides were compared between the two groups. Statistical analysis of the collected data was
performed.
Results
According to the Spielberger’s STAI, of a total of 105 hypertensive subjects, 19 had high anxiety,
44 had low anxiety and 42 had mild anxiety. At women, mean anxiety scores ((14,23±8,12 ) were
higher in comparison with men (8,54±6,1)(p=0,000).The levels of total cholesterol and LDL
cholesterol were significantly higher in the high anxiety group (P<0.004). There were no significant
differences in the levels of triglycerides, HDL cholesterol.
Conclusion
High anxiety increases total cholesterol and LDL cholesterol in hypertensive patients . Diagnosis
of anxiety in hypertensive patients and early therapeutic interventions may decrease the risk of
subsequent cardiac events in this population.
Keywords: anxiety, total cholesterol, LDL cholesterol.
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Ezetimibe is more effective on apolipoprotein B48 metabolism compared to statins in impaired
glucose tolerance and diabetes patients.
Abstract nr. 859
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Topic Dyslipidemia; Lipids, Lipoproteins and Apolipoproteins
Keywords Apolipoproteins,Diabetes,Lipoproteins,Triglyceride-Rich Proteins
Background: The randomized controlled trials provided the evidence that statin reduces
atherosclerotic cardiovascular disease (ASCVD) event. Statin is recommended to prevent ASCVD
in high ASCVD risk subjects. However, whether other lipid lowering drugs reduce atherosclerosis
and cardiovascular events is not established. Recently IMPROVE-IT: Improved Reduction of
Outcomes: Vytrin (ezetimibe/simvastatin tablet) Efficacy Interventional Trial showed the
combination drug (ezetimibe/simvastatin) reduce cardiovascular event in diabetic patients. It is not
clear whether the effect on chylomicron metabolism is different between statins and ezatimibe in
impaired glucose metabolism patients. Apolipoprotein B48(apoB48) is the characteristic protein of
chylomicron and the level of apoB48 reflect chylomicron remnant levels.
Object: To investigate the effect of statin and ezetimibe on chylomicron remnant in impaired
glucose tolerance (IGT) and diabetes patients (DM).
Method: Subjects are the out patients who have high LDL-C and IGT or DM. (n=93) Subjectes
were divided to three groups, diet group (n=33), statin group (n=15), and ezetimibe group (n=45).
They were received each therapy for 3 months and fasting blood samples were took at each
month. Lipid profiles and apoB48 levels were compared among groups. The JMP 11 software was
used for statistical analysis. Written informed consent was obtained from the participants included
in the study. The study had the approval of the Ethics Committees from Nippon Medical School.
Result: Age, Body mass index, fasting blood glucose, and HbA1c were not different among
groups. After 3 month therapy, apoB48 levels were decreased in ezetimibe group (9.1±1.2ug/m to
5.9±1.0ug/ml (mean±SD), p=0.03), but not decreased in diet group (6.1±1.4ug/m to 7.5±1.3ug/ml,
p=0.07)and statin group (9.5±2.1ug/m to 7.1±1.9ug/ml, p=0.29).
Conclusion: Ezetimibe is more effective on chylomicron metabolism and reduces more
chylomicron remnant in IGT and DM than statins.
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SOLE EPA REGIMEN INCREASES EPA, BUT DECREASES DHA LEVEL IN ERYTHROCYTE
MEMBRANE IN PATIENTS WITH DYSLIPIDEMIA
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To treat patients with hypertriglycemia n-3 polyunsaturated fatty acids (PUFA) from fish
eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) are usually administered in
combination (EPA+DHA). However, sole EPA regimen is available in Japan as a registered drug
and as supplements all over the world. Japanese mega trial for secondary prevention adding sole
EPA on top of statin, JELIS, reported that EPA treatment to 8,321 participants increased their
serum EPA by 69% but decreased DHA by 14%. Although EPA functions to reduce ischemic
events by its actions on platelets, favorable effects of DHA on cardiac function to prevent heart
failure and arrhythmia and on central nervous system to slow progression of dementia are
assumed due to its action in tissue cell membrane and cytoplasm. We thus tried to assess
changes in EPA and DHA levels of erythrocyte membrane which are reported to reflect those of
tissue cell membrane in humans after giving EPA and EPA+DHA to dyslipidemic patients.
Patients were administered sole EPA 1,800 mg regimen (n=55) or EPA+DHA (DHA 1,500 mg and
EPA 1,860 mg, n=50) daily for 4 months in an open-label, randomized, single-blinded design, and
in a crossover manner for another 4 months. After 8-hour fasting blood was drawn for serum and
erythrocyte analyses. Serum and erythrocyte PUFA levels were analyzed by HPLC.
Sole EPA and EPA+DHA decreased serum triglyceride and RLP-C by 7.7 mg/dl (n.s.), 2.50 mg/dl
(p<0.01), and 53.1 mg/dl (p<0.001), 6.25 mg/dl (p<0.001), respectively. Serum EPA was elevated
by both sole EPA and EPA+DHA by 1.50 and 1.73 %vol, respectively (both p<0.001), but serum
DHA was decreased by sole EPA by 0.71 %vol and increase by EPA+DHA by 1.38 vol% (both
p<0.001). Similarly, in erythrocyte membrane EPA was increased by both sole EPA and
EPA+DHA by 1.29 vol% and 1.17 vol%, respectively (both p<0.001); however, DHA was
decreased by sole EPA by 1.54 vol% (p<0.001) and increased by EPA+DHA by 1.41 vol%
(p<0.001).
In conclusion sole EPA regimen may be less efficacious compared with EPA+DHA in that the
former may deteriorate cardiac functions and cognition by decreasing DHA in tissue cell
membrane and cytoplasm.
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Familial hypercholesterolemia: classification of mutation severity according to percentile LDLcholesterol useful for predicting coronary artery disease risk.
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Objective
The large clinical variability in patients diagnosed with familial hypercholesterolemia (FH) is largely
related to severity of the underlying mutation. Historically, mutations are classified according to
mutation class, ranging from receptor deficient class 1 mutations defined as most severe to
potential functional mutations. This classification might ignore the association with the phenotype,
and we therefore set out to classify the mutations according to their effect on LDL-C levels, the
pathological substrate in FH.
Methods
We used the FH cascade screening cohort in the Netherlands to classify LDLR mutations. We
calculated the mean age and gender corrected percentile of LDL-C of all untreated carriers of
each specific FH mutation and classified the mutations in tertiles using the 90th and 95th
percentile as boundaries. We also classified according to the mutation class. We calculated
coronary artery event (CAD) free survival, censoring in 1990 (introduction of statins in the
Netherlands), and evaluated the risk of CAD (HR 95%CI interval) in mutation carriers compared to
unaffected relatives tested for the same mutations, using cox regression.
Results
34197 persons were tested for 456 different pathogenic LDLR mutations, identified in the index
patient of their family, between 1994 and 2010. Of these 12245 (36%) were found carriers. 4588
FH patients carried mutations associated with a mean untreated LDL-C above the 95th percentile
and these patients from the highest tertile had a CAD risk of 8.4 (6.2-11.5). The FH patients in the
middle and lowest tertile of hypercholesterolemia had lower CAD risk, of 4.5 (3.0 to 6.7) and 3.3
(2.5 to 4.6), respectively. The 4197 patients carrying a class 1 mutation had a 7.2 (5.4-9.7) higher
risk of CAD than their unaffected relatives. The patients carrying other class mutation - i.e. 2A,2B
,3 and 5- had a variable risk of CAD, on average 4.1 (3.2 to 5.3) higher than unaffected relatives.
Conclusion
Mutation severity classification based on the effect on LDL-C holds greater value for CAD risk
prediction compared to the traditional classification. This approach might offer advantages in
clinical use particularly regarding mutation severity for non-class 1 mutations.

Hazard ratio of coronary artery disease in FH patients with different muation classifications
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The collagen binding protein fibromodulin contributes to atheroscleroticplaque inflammation and
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Aim: We have recently shown that mice lacking the collagen binding protein fibromodulin develop
atherosclerotic plaques with altered collagen fibril structures. These plaques were also smaller in
size and contained less lipids in comparison to plaques from mice expressing fibromodulin. The
results suggest that fibromodulin has a significant impact on the development of atherosclerotic
lesions. The aim of the present study was to analyze the importance of fibromodulin in human
atherosclerotic plaques.
Methods and Results: The amount of fibromodulin, lipids and smooth muscle cells in carotid
plaques (152 patients) was analyzed on stained sections which were scanned and digitalized.
Positively stained areas were quantified using BioPix iQ software. Cytokines and vascular
endothelial growth factor were analyzed in homogenates (multiplex immunoassay). A total of 75
plaques were symptomatic, e.g. they were obtained from patients that had experienced a
cerebrovascular event prior to surgery. Fibromodulin expression was higher in symptomatic
plaques (p=0.0001). Fifty-one plaques were from diabetic patients and these had also higher
levels of fibromodulin than plaques from non-diabetics (p=0.001). A high plaque content of
fibromodulin correlated with increased lipids (r=0.18; p=0.033) and with low content of smooth
muscle cells (r=-0.17; p=0.048). Fibromodulin expression in plaques was also associated with
increased concentration of CD40L (r=0.19;p=0.044), macrophage inflammatory protein-1b (r=0.20;
p=0.032) and vascular endothelial growth factor (r=0.22; p=0.018) and with low concentrations of
the anti-inflammatory cytokine interleukin-10 (r=-0.29; p=0.002).
Conclusions: Our observations provide clinical support for previous experimental findings of a role
of fibromodulin in atherosclerosis and suggest that fibromodulin is associated with plaque
inflammation and cerebrovascular events.
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Bone marrow specific caspase-1/11 deficiency inhibits atherosclerosis development in Ldlr-/- mice
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Background: Recent investigations have suggested that the inflammasome plays an important
role during atherosclerosis. Upon activation, the inflammasome induces the processing and
release of pro-inflammatory cytokines IL-1β and IL-18 via activation of caspase-1/11. Previously, it
was described that complete caspase-1 deficiency is protective against atherosclerosis
development. However, while macrophages are the main inflammatory cells involved in
atherosclerosis, the exact role of macrophage-specific caspase-1/11 activation during the
development of cardiovascular disease has never been investigated. We hypothesized that
hematopoietic caspase-1/11 deficiency leads to reduced atherosclerosis development.
Approach and results: To investigate the specific contribution of hematopoietic caspase-1/11
activation to atherosclerosis development, Ldlr -/- mice were transplanted (tp) with wild-type (Wt) or
caspase-1/11-/- bone marrow and fed a high-fat, high-cholesterol (HFC) diet for 12 weeks. Our
results showed an increase in anti-inflammatory blood leukocyte profile in caspase-1/11-/--tp mice
compared to Wt-tp mice as indicated by decreased Ly6Chigh and increased Ly6Clow monocytes.
In line with our hypothesis, hematopoietic deletion of caspase-1/11 resulted in a strong reduction
in atherosclerotic plaque size. Furthermore, necrotic core content was dramatically decreased in
caspase-1/11-/--tp mice.
Conclusions: Our data indicate that hematopoietic caspase-1/11 activation is involved in vascular
inflammation and atherosclerosis, and suggest that besides inflammation also pyroptosis plays an
important role in cardiovascular disease progression.
This research was supported by the Dutch Heart Foundation, Dutch Diabetes Research
Foundation, Dutch Kidney Foundation, Maag Lever Darm Stichting (MLDS) and Vidi.
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The estimation of nephroprotective effect of combined lipid-lowering therapy in decompensated
type 2 diabetes
Abstract nr. 864
Author Sayfutdinov, Rustam, Orenburg State Medical University, Orenburg, Russian Federation
Co-author(s) - Boeva, Olga
Topic Primary & Secondary prevention of CVD; Lifestyle Measures and Pharmacological
Intervention
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Aim – to estimate the comparative nephroprotective influence of combined and mono kinds of
lipid-lowering therapy at patients with type 2 diabetes in decompensated stage.
Materials and methods. In study was included 68 patients with decompensated type 2 diabetes,
not receiving lipid-lowering therapy. All patients were randomized on three comparable groups.
The patients of the first group (26 persons) was admitted simvastatin 40 mg daily. The patients of
the second group (18 persons) received the combined lipid-lowering therapy with simvastatin (40
mg daily) and ezetimibe (10 mg daily). In 24 patients of third group lipid-lowering therapy was not
performed. In all patients the lipid panel, biochemical indicators of liver function, glomerular
filtration rate and the intensity of microalbuminuria was determined before and after six months of
treatment period.
Results. The improvement of indicators of lipid metabolism as well as during mono and combined
lipid-lowering therapy was shown on patients with decompensated type 2 diabetes. It was marked
the decrease in level of the general cholesterol, low density lipoproteins cholesterol, triglycerides,
atherogenic index and insignificant increase in level of high density lipoproteins cholesterol. The
marked decrease of low density lipoproteins cholesterol from 4,42±0,27 to 3,01±0,23 mmol/l at
combined therapy in compare with from 3,58±0,29 to 3,14±0,16 mmol/l on simvastatin only was
determined. The level of triglycerides decreased by 15,4% at simvastatin therapy in compare with
30,6% on combined therapy. The lipid-lowering therapy was accompanied by the increasing of
glomerular filtration rate from 91,61±7,74 to 107,18±8,35 ml/min/1,73 m 2. and the reduction r
treatment. All kinds of therapy lead to the reduction of microalbuminuria to 32,4% at combined
versus 17,6% at monotherapy. The assessment of a functional condition of a liver after lipidlowering therapy in patients with decompensated diabetes showed their safety.
Conclusion. At patients with type 2 diabetes the beginning of lipid-lowering therapy in
decompensated stage leads to the normalization of indicators of a lipid metabolism and renal
function more expressive at combined therapy. The initiation of treatment in a decompensated
stage is safe and doesn't influence on indicators of a liver function.
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Multi-pathway screening approach for selecting anti-atherosclerotic compounds: in vitro studies
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Background
Liposomal delivery of drug compounds to plaque macrophages is an attractive strategy for
treatment of atherosclerosis. However, despite its anti-inflammatory properties, we have
previously found that local delivery of liposomal prednisolone lacked efficacy in humans,
underlining the need to take a wide array of macrophage-related processes into account. The aim
of this study was to develop a dedicated screening procedure to identify compounds likely to exert
anti-atherogenic effects on monocyte/macrophages in a lipid-rich, atherogenic environment, for
further development in a liposomal drug delivery system.
Methods and results
We developed an in vitro screening assessment for potential drug compounds of relevant
pathways for atherosclerosis: inflammation, oxidative stress, lipid handling, endoplasmic reticulum
(ER) stress, efferocytosis and proliferation. Subsequently, representative candidates – namely
prednisolone, methotrexate, LXR-agonist T0901317, pterostilbene, 6-mercaptopurine, simvastatin
and rapamycin - of anti-atherosclerotic pathways were examined and scored for their impact on
macrophage tests.
Conclusion
Based on overall performance, pterostilbene, simvastatin and the LXR-agonist T09 appear to be
the most promising candidates for plaque-targeted liposomal delivery. Further studies are
warranted to determine the predictive value of our screening approach for the anti-atherosclerotic
potency of liposomal compound delivery in experimental and clinical atherosclerotic settings.

In vitro screening compound screening results
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Clinical characteristics, lipid-lowering treatment and LDL-C achievement rates in 506 FH patients:
pooled results from 4 lipid clinics.
Abstract nr. 867
Author Susekov , Andrey, Cardiology Research Complex, Moscow, Russian Federation
Co-author(s) - Luginova , Zoya
Co-author(s) - Meshkov , Alexey
Co-author(s) - Konstantinov , Vladimir
Co-author(s) - Korneva , Viktoria
Co-author(s) - Rozhkova , Tatiana
Co-author(s) - Aleksandra , Ershova
Co-author(s) - Natalia , Shcherbakova
Co-author(s) - Serebrenitskaya , Marianna
Co-author(s) - Kuznetsova , Tatiana
Co-author(s) - Mandelshtam , Michail
Topic Dyslipidemia; Lipids, Lipoproteins and Apolipoproteins
Keywords Cardiovascular Disease,Dyslipidemia,Familial Hypercholesterolemia,Hypolipidemic
Drugs
Aim of the study was to analyze records of FH patient (pts) underwent clinical care in 4 Lipid
Clinics (LC). Final data set included records of 506 patients with phenotypic diagnosis of definite
FH (Dutch Lipid Clinic Network Score ≥ 8).
Table 1. Main results of the Study (n=506).
Initial= data at first visit, **on Rx- on lipid-lowering treatment
Initial= data at first visit, **on Rx- on lipid-lowering treatment
In 106 FH pts with CHD (+) on LLT 24 FH pts (22.6%) were treated with initial doses of statins, 35
pts (33%) took moderate doses, 22(20.8%) pts received LLT with high doses of statins.
Combination LLT with initial doses of statins+ezetemibe were taken by 3.8% of pts, high doses of
statins and ezetemibe therapy -6.6% pts. Only 6.6% FH pts with CHD (+) on LLT achieved LDL-C
< 1.8 mmol/l, and 17.3% FH pts CHD (-) achieved LDL-C < 2.6 mmol/l.
Conclusion: Most index pts (58%) with definite FH and CHD (+) attending 4 lipid clinics are at very
high CVD risk or recurrent events at the age of 50. Lipid–lowering therapy in FH pts with and
without CHD is sub-optimal and need to be intensified.

Table 1. Main results of the Study (n=506).
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Dietary patterns and mortality from cardiovascular disease: Isfahan Cohort Study
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Background/ Objectives: We are aware of no prospective study reporting the association
between dietary patterns and cardiovascular mortality from Middle-eastern countries. This study
was performed to examine the association between major dietary patterns, identified by factor
analysis, and CVD mortality in Iranian adults.
Subjects/Methods: This population-based prospective cohort study was done among 4834
randomly selected participants aged ≥35 years in urban and rural areas of central Iran (20012009) in Isfahan Cohort Study (ICS). Dietary intakes were assessed using a food frequency
questionnaire and major dietary patterns were identified by means of exploratory factor analysis.
Subjects or their next of kin were interviewed biannually looking for possible occurrence of events.
Cardiovascular mortality was defined as mortality from fatal myocardial infarction (MI) and other
ischemic heart disease, fatal stroke and sudden cardiac death.
Results: During the median follow-up of 9.0 years and 50282 person-years, we found a total of
118 CVD mortalities. Four major dietary patterns were identified: "Western", "Mediterranean",
"Animal fat" and "Fast food" dietary patterns. Adherence to the Mediterranean dietary pattern was
protectively associated with CVD mortality; such that those in the highest quartile were 46% (HR:
0.54; 95% CI: 0.32-0.91; P for trend=0.03) less likely to have incident CVD mortality than those in
the lowest quartile. Further adjustment for potential confounders, strengthened this association
(HR:0.42; 95% CI: 0.19-0.96; P for trend=0.02). We found no significant association between
adherence to the Western, animal fat and fast food dietary patterns and CVD mortality.
Conclusions: We concluded thateven in the setting of a developing country, consumption of a
Mediterranean dietary pattern was associated with reduced risk of cardiovascular mortality.
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Safety and efficacy of polyprenols and coenzyme Q10 for statin-induced myopathy: the first
results of a pilot study
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Introduction. Statin-induced myopathy is a rare side effect partially attributed to ubiquinone
deficiency. Supplementation with plant polyprenols and ubiquinone (or coenzyme Q10, CoQ10)
may offset this deficiency and reduce symptoms of myopathy.
Purpose. We aimed to study efficacy and safety of plant polyprenols and CoQ10 in treatment of
statin-induced myopathy.
Methods. This was an open-label, one-center pilot study. Five patients (2 women and 3 men)
matching strict statin-induced myopathy criteria recieved conifer-tree needle polyprenols
(4mg/day) and CoQ10 (100mg/day) for 4 months. Myopathy was evaluated subjectively according
to symptom severity score (rating scale 0-10 for pain, weakness, cramps), creatine kinase (CK)
levels, exercise performance on veloergometry, and dynamometry. For safety evaluation, we
performed complete blood count test, clinical biochemistry and electrocardiography.
Results. Three patients (60%) reported improvement of at least one symptom at 2 months of
follow-up. Of these, two patients had further improvement of symptoms over the following 2
months. Among 4 patients with muscle pain at baseline symptom severity score decreased from
average 6.0 [3.5-7.75] to 3.5 [0.25-6.75] (p=0.109; n=4). Muscle pain at rest disappeared in one
out of three patients. Among 4 patients with muscle weakness at baseline, it mildly decreased in
one case and resolved completely in another case. Muscle weakness severity score changed from
6.5 [5.0-8.0] to 5.5 [1.25-7.5] (p=0.180; n=4). One of two patients with muscle cramps reported
improvement of the symptom. No significant change in maximum workload during exercise test,
nor arm muscle strength measured with dynamometry was observed. CK levels did not changed
significantly, although a trend of increase was noticeable (from 134±80 to 147±53 U/l; p=0.662).
Conclusions. Conifer tree polyprenols and CoQ10 treatment may reduce symptom severity in
some patients with statin-induced myopathy. The findings support conduction of a larger scale,
placebo-controlled study to confirm the efficacy and safety of conifer tree poliprenols and CoQ10
in combination and separately to alleviate statin-induced myopathy.
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Underestimation of LDL-C<70 mg/dL by Friedewald, Hopkins and ‘Direct’ assay Compared to
Preparative Ultracentrifugation and Overestimation of LDL-C Reduction
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Background: Calculated LDL cholesterol (LDL-C) by the Friedewald formula (LDL-CF) has been
the basis for clinical and regulatory decision making for >40 years. As clinical guidelines and new
therapeutic agents reduce LDL-C levels to below levels originally validated by LDL-CF, studies
show substantial underestimation and an alternative formula, Hopkins (LDL-CH), or
‘direct/homogeneous’ (LDL-CD) assays have been proposed. We compare LDL-C by these
methods to the ‘gold standard’, preparative ultracentrifugation (LDL-CP), in 1,299 samples with
961 ≤70 mg/dL.
Methods: Patient samples were analyzed in a central laboratory that was CDC-NHLBI Part 3
Standardized for lipid measurements. LDL-CF, LDL-CH,LDL-CD and LDL-CP were compared
including at clinically important cutpoints of 100, 70, 50 and 25 mg/dL and within each cutpoint by
triglyceride (TG) levels.
Results: See Table. While the difference between LDL-C methods were significant at nearly all
levels the differences increased and became clinically meaningful as LDL-C decreased <70 mg/dL
and further deteriorated ≤50 and 25 mg/dL, especially for LDL-CF and LDL-CH. Below 70mg/dL,
for each 100 mg/dL TG increase >100 mg/dL these differences increased irrespective of LDL-C
method.
Conclusion: Traditional or novel formulas for calculating LDL-C, and ‘direct’ LDL-C measurement
show significant and clinically meaningful differences when true LDL-C is <70 mg/dL; and even
moderate TG increases have major consequences. As measurements of LDL-C by these
commonly used methods underestimates lower LDL-C they result in substantial underestimation of
post-treatment LDL-C which in turn overestimates the reduction in LDL-C with new more effective
agents.

Summary Statistics of LDL-CF, LDL-CH, LDL-CD and LDL-CP by Friedewald categories
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Novel Dual Pathway Enhancement of Cholesterol Efflux by Heat Shock Protein 27
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Introduction:Previously we reported that elevated serum levels of Heat Shock Protein 27
(HSP27) are predictive of reduced cardiovascular clinical events (MI, CVA, death). Moreover,
attenuation of experimental atherogenesis, characterized by reduced cholesterol accumulation in
the artery wall and serum, can be achieved by augmenting serum HSP27 levels. While the
reduced influx of cholesterol into lesions may occur because HSP27 binds to and reduces the
expression of Scavenger Receptor-A, this incompletely explains the stabilization/regression of
experimental atherosclerosis that we have also observed.
Hypothesis:Exogenous HSP27 enhances cholesterol efflux from lesions by enhancing a)
conventional and b) novel (exosomal) reverse cholesterol transport pathways.
Methods / Results: a) THP-1 macrophages pre-treated with oxLDL and incubated with rHSP27 for
24h showed enhanced mRNA and protein expression levels for the reverse cholesterol proteins
ABCA1 and ABCG1; whereas treatment with a truncated (inactive C-terminus) form of HSP27
(rC1) did not. As well, when THP-1 macrophages were labeled with NBD-cholesterol, treated with
rHSP27 for 24h then incubated with 40 ug/mL apoA1 or 100 ug/mL HDL for 1h there was a
marked increase in cholesterol efflux to apoA-1 and HDL.
b) NBD-cholesterol and the exosome biomarker CD81 co-localized in exosome particles (as
detected by FPLC and flow cytometry). In separate studies we demonstrated that HSP27
autoantibodies are generated in vivo and potentiate its signaling. Hence, we added the HSP27 /
autoantibody complex to macrophages pre-treated with NBD cholesterol and found a 30%
increase of secreted cholesterol-NBD into the medium (p<0.0001). Moreover, using an exosome
capture ELISA we show that exosome secretion is promoted (~95%; p<0.001) after treatment with
the HSP27 / autoantibody complex. Finally, compared to the same concentration of HSP27
without antibodies, the HSP27-autoantibody complex increased the abundance of cholesterolNBD positive exosomal particles by approximately 70%, as measured by flow cytometry.
Conclusion:HSP27 has a dual action on cholesterol efflux. First, it promotes the upregulated
expression of proteins participating in reverse cholesterol and is associated with increased HDL
formation. Second, HSP27 enhances cholesterol efflux via a novel exosomal pathway. Taken
together, these data provide potential mechanistic explanations for the athero-regressive effects of
HSP27.
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Importance of apolipoprotein D in the interaction of lipoproteins and transfer of lipids
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Background and aim: Apolipoprotein (apo) D is an intriguing protein produced by many tissues
and necessary for development and repair of the brain and in the protection from oxidative stress.
ApoD is a lipocalin mainly associated to HDL3 particles in human plasma and several findings
have suggested it to be important for the transport of lipids and lipid hormones. Even though apoD
has been shown to be involved in several physiological and pathophysiological processes, its
exact role has not been elucidated.
We have recently showed that apoD mediates binding of HDL to LDL and to growing T24
carcinoma cells. By using detergent-free ELISAs and biosensor assays we could prove that both
purified apoD and HDL3 very efficiently bind LDL and that apoD increases the binding of HDL to
actively growing (but not to confluent) T24 cells. These recently publish data emphasizes the
relevance of apoD in lipid metabolism and suggests that apoD could be of importance for lipid
transfer. The aim with the current study was to investigate the influence of apoD and another
lipocalin apoM on lipid transfer between lipoproteins. We also studied if apoM is promoting the
interaction between lipoproteins, in a similar way as apoD.
Methods: Interactions between apoM and lipoproteins were investigated in human plasma from
healthy individuals and in purified lipoproteins using monoclonal antibodies (Mabs) (from Mabtech)
in ELISAs and biosensor assays. In-vitro studies were carried out in T24 and HepG2 cell-lines.
ApoD, apoM and cholesterol ester transfer protein (CETP) were knocked out in T24 and HepG2
cells using CHRISPR gRNA technology. Knock out responses were confirmed with Mabs and
ELISAs for respectively protein and lipid transfer were investigated using CETP activity assays.
Results: By using detergent-free ELISAs we could show that immobilized Mabs to apoM could
bind LDL and VLDL from fresh plasma. The findings indicate that apoM is mediating interactions of
lipoproteins in a similar way as apoD, although they partly resides in different lipoprotein particles.
Conclusion: The lipocalins ApoD and apoM have unique properties as important mediators of
lipoprotein interactions, emphasizing their relevance in lipid metabolism.
Subdivision 1. Basic Science
Presentation Preference Oral presentation
Additional information

Paradoxical HDL fall and its genetic determinants in atorvastatin treated
South Asian Population.
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India leads the world with highest number of deaths due to CAD. Statins reduce CAD events by
50%. Low serum High Density Lipoprotein Cholesterol (HDL-C) is one of the factors contributing to
the residual risk of CAD irrespective of Low Density Lipoprotein Cholesterol (LDL-C) levels. Statins
protect against CAD by lowering LDL-C and additional mechanisms such as maintaining plaque
stability and increasing HDL-C levels. All statins decrease Total cholesterol, LDL-C, and
triglycerides and increase HDL-C by 5-10% but there interindividual differences in statin response
with genetic factors playing a role .The aim of the study was to find the genetic variants associated
with lipid lowering response to atorvastatin, being the widely used statin.
Study subjects and methodology: 286 newly diagnosed dyslipidemic patients (LDL-C >100 mg/dl
diabetics and /or CAD patients, LDL-C > 130 mg/dl others) were recruited from the outpatient
departments of medicine and cardiology of JIPMER. Patients who had discontinued atorvastatin
use- for reasons other than adverse reaction/intolerance for atleast 1 month prior to the study were
also included in the study and were initiated on atorvastatin therapy 10-40 mg for 6 weeks.
Results: There was a significant (p<0.0001) reduction in serum total cholesterol, triglycerides and
LDL-C following atorvastatin treatment. A majority (66%) of the patients had an unexpected
decrease in HDL-C levels following 6 weeks of atorvastatin. HDL-C increased only in 34% of the
patients.
Logistic regression analysis found thatatorvastatin dose of 20 mg, baseline HDL-C, Multidrug
resistance protein -1 (MDR1)3435 CT genotype, Apolipoprotein E -APOE *2 CT genotype
predicted HDL non responder state.
Conclusion: Atorvastatin treatment in dyslipidemic SouthAsian patients is associated with
significant fall in HDL-C cholesterol in a majority of the patients. Atorvastatin dose, baseline HDLC and genetic factors predicted HDL-C non responder state in our study. Whether this decrease in
HDL-C will negate the benefit of atorvastatin therapy in a population vulnerable to developing CAD
has to evaluated before drawing conclusion on this unexpected outcome of atorvastatin use.

Funding
This study was supported by the grant from Department of Biotechnology –Govt of India.
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South Asians, dyslipidemia, atorvastatin, HDL-C, genetics, CAD
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PROJECT OF ACTIVE SEARCH FOR PATIENTS WITH FAMILIAL
HYPERCHOLESTEROLEMIA IN THE CZECH REPUBLIC
Abstract nr. 875
Author Freiberger, Tomas, Centre for Cardiovascular Surgery and Transplantation, Brno, Czech
Republic
Topic Primary & Secondary prevention of CVD; Lifestyle Measures and Pharmacological
Intervention
Keywords Familial Hypercholesterolemia,Genetics
Familial hypercholesterolemia (FH) is the most common inherited metabolic disease,
characterized by high LDL-cholesterol levels and premature clinical manifestation of
atherosclerosis. Most of FH patients remain undiagnosed and untreated, although diagnosis
based mainly on familial history and lipid examination is easily available and the efficient therapy
exists. A project of active search for FH patients (MedPed) was initiated in the Czech Republic
(CR) in 1998.
A network of 2 complex national centres, 15 regional adult centres, 10 regional paediatric centres
and additional 35 cooperating physicians has been established. Patients' data have been inserted
into the national database. An emphasis has been put on early diagnostics, FH screening in
families and molecular analysis. Up to now, more than 6,100 patients fulfilling clinical criteria of FH
have been evidenced, which represents 31 % of all FH patients expected to live in CR
(considering FH prevalence 1:500). Pathogenic mutation in apolipoprotein B or LDL-cholesterol
gene has been detected in almost 1200 out of 3250 analysed patients (36 %).
The project is helpful in early identification of high risk FH individuals. Molecular analysis is an
efficient tool in search for FH, particularly among relatives in families with known mutation. More
effort is still needed to further increase the number of affected persons detected within Czech FH
families.
This project is supported by grant of IGA MZd CR No. NT14186. Thank to all cooperating centres
and physicians, nurses and technicians.
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Interesterified fat induces inflammation in a higher level than its native form in LDL Receptor
Knockout Mice
Abstract nr. 876
Author Silva Afonso , Milessa, Faculty of Medical Sciences, University of Sao Paulo/SP, Brazil,
Sao Paulo, Brazil
Co-author(s) - Lavrador , Maria Silvia Ferrari
Co-author(s) - Koike , Marcia
Co-author(s) - Cintra , Dennys Esper
Co-author(s) - Nunes , Valeria Sutti
Co-author(s) - Bombo , Renata de Paula Assis
Co-author(s) - Catanozi , Sergio
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Topic The Pathogenesis of Atherosclerosis; Immunity, Inflammation, and the Endothelium
Keywords Atherosclerosis,Inflammation,Lipids,Nutrition
Interesterified fat has been used as trans fat substitutes, however, the effects of these fats have
not yet been completely elucidated. Thus, the aim of this work was to evaluate the effect of
interesterified fats containing palmitic acid on atherosclerosis development and cytokines
expression in LDLr knockout mice.
Weaning male LDLr-KO mice were randomly divided into four groups (n=15-20) fed during 16
weeks on a high fat diet (40% of energy as fat) enriched with polyunsaturated (PUFA), TRANS,
palmitic (Palm), palmitic interesterified (Palm Inter). Although fats before and after
interesterification presented the same fatty acid composition, a large amount of saturated fatty
acids migrated to the sn-2 position of the triglycerides after interestification. Analyses: total plasma
cholesterol, lipoprotein profile, arterial lipid accumulation (oil red O), macrophage infiltration (CD68
staining) and arterial MCP-1, IL-1β and TNFα expression and IL-1β and TNFα protein content
were determined.
Fats containing palmitic acid increased plasma lipids to a lesser extent than trans fat (499.2 ± 89.9
vs 526.8 ± 90.0, p>0.05), however cholesterol concentration in LDL particle was similar between
both groups (265.8 ± 63.5 vs 254.1 ± 29.0, p>0.05, respectively). Regarding cholesterol
concentration in HDL particles, TRANS had also the lowest result of all. As expected, TRANS
induced the largest lipid accumulation and macrophage infiltration. However, Palm Inter induced
the highest lesion area as compared to Palm and PUFA groups. Palm Inter elicit inflammation by
IL-1β while TRANS induced by MCP-1 and TNFα mRNA as compared to all (Figure 1). Palm Inter
and TRANS elicited the same inflammatory insult as observed with IL-1β (59.2 ± 6.4 vs 52.7 ± 5.7,
p>0.05, respectively) and TNFα (69.5 ± 9.7 vs 48.4 ± 7.6, p>0.05, respectively) protein levels.
Palmitic acid in the sn-2 position of triglyceride promotes an even higher LDL particle cholesterol

accumulation and inflammation as compared to its native form contributing to atherosclerosis
development.

Figure 1. Inflammatory cytokines expression in arterial wall. Different letters indicates statistical
differences by ANOVA Newman-Keuls test
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Collapsed Detection of Familial Hypercholesterolemia cases in The Netherlands
following discontinuation of Central Screening Program

Abstract nr. 877
Author Krebbekx , Sanne, Department of Vascular Medicine, AMC, Amsterdam, Netherlands
Co-author(s) - Zheng , Kang Jing
Co-author(s) - Rameckers , Sarah
Co-author(s) - Hovingh , Kees
Co-author(s) - Wittekoek , Janneke
Co-author(s) - Stroes , Erik
Topic Epidemiology of CVD; The Risk Factor Concept
Keywords Familial Hypercholesterolemia
Introduction
Familial hypercholesterolemia (FH) is one of the most frequent, autosomal dominant diseases in
the Netherlands. After 20 years during which a nationwide screening program for FH was
executed, the Ministry of Health decided to discontinue this successful program as of January
2014. Subsequently, cascade screening for FH was referred to the hospitals, coordinated by
stichting LEEFH. In the present survey, we evaluated the consequences of this new, decentralized
screening method to detect FH.
Methods and results
Using the centralized database for FH, we analyzed retrospectively the yearly number of new
‘index’ patients diagnosed with FH as well as the associated number of relatives screened from
2002 until 2014 in the Netherlands (Table 1). From 2001 onwards, we observed a plateauing
increase in ‘index’ FH cases from 131 in 2001 to 1342 in 2013, leading to a cumulative number of
FH patients detected of 27.000. Following the discontinuation of the central screening program
January 2014, the incidence of DNA-confirmed FH index patients declined by 80 % (266 in 2013).
In parallel, the number of siblings referred for FH-DNA diagnosis following a positive family index
diagnosis declined by more than 95% (from 1000-1500 to < 50 relatives).
Conclusion
The cessation of the central screening program for FH has resulted in a massive decrease in the
number of new FH-index cases, with an even higher decrease in the number of relatives detected
with FH. These data emphasize the need for the new foundation LEEFH to further develop
successful local strategies to promote family cascade screening programs in the Netherlands.
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Exploring the possible relationship between P2X7-ATP and MMP9 pathways on human
atherosclerotic carotid plaque
Abstract nr. 878
Author Mantione , Maria Elena, Cardiovascular Research Area, San Raffaele Scientific Institute,
Milano, Italy
Co-author(s) - Lombardi , Maria
Co-author(s) - Baccellieri , Domenico
Co-author(s) - Castellano , Renata
Co-author(s) - Ferrara , David
Co-author(s) - Kamami , Mikel
Co-author(s) - Chiesa , Roberto
Co-author(s) - Alfieri , Ottavio
Co-author(s) - Foglieni , Chiara
Topic The Pathogenesis of Atherosclerosis; Immunity, Inflammation, and the Endothelium
Keywords Atherosclerosis
ATP-activated purinergic receptor channel P2X7 may be expressed on human vessels in relation
to phenotype and damage/activation state. The activation/release of MMP9, a major player in
atherosclerotic plaque rupture, has been related to P2X7 in circulating cells.
We hypothesize a connection between P2X7–ATP and MMPs pathways in atherosclerotic
vessels.
To study P2X7 role, we developed human vascular tissue culture models of atherosclerotic carotid
artery plaque (PL) and not atherosclerotic internal mammary artery (IMA) incubated in the
presence/absence of a P2X7 specific antagonist, A740003 (100mM, 24hours). Morphology by
histology, expression of P2X7, MMP9 and of aSMA, sm22, FSP1, vimentin, laminin, collagen type
I, vWF, CD31, CD68 by western blot and confocal microscopy, ATP content by
chemiluminescence were analyzed in PLs (n=10) and IMAs (n=5) samples. In both tissue culture
extracts and supernatants, A740003 efficacy in blocking P2X7 was evaluated by IL1b ELISA.
MMP9 gelatinolytic activity was semi-quantitated by densitometry on gel zymography.
P2X7 localized on macrophages, endothelial and smooth muscle cells of all PLs, was observed in
traces on IMAs endothelium. MMP9 was found in both vessels, localized in the media. Incubation
with A740003 did not alter the markers expression. In our settings, where IL1bquantity did not
differ in vulnerable vs. unstable PLs, IL1b resulted significantly lower in extracts from PLs
A740003-treated as compared to untreated (p=0.0081). No difference was measured in PL
supernatants. No IL1bwas detected in IMA samples. ATP content was higher in PL than in IMA
extracts, was lower in PL extracts from A740003-treated with respect to untreated samples
(p=0.0489), in IMA extracts, nor in all supernatants. ProMMP9 and MMP9 active gelatinolytic
activity displayed a trend vs. reduction in extracts from PLs but not from IMAs treated with
A740003 as compared to untreated. MMP9 release into supernatants was not affected by

incubation with P2X7 antagonist.
These preliminary findings suggest that P2X7-ATP pathway, active in atherosclerotic PLs but not
in IMAs, might only indirectly modulate MMP9, supporting the idea of a complex intracellular
regulation of MMP synthesis/activation.
This work is supported by the Italian Ministry of Health, grant number RF2010-2316010
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Does Statin Treatment exert Protective action on Polyunsaturated Phospholipids in LDL and on
their Susceptibility to Oxidation? Functional effects of Statin-induced HDL3
Abstract nr. 879
Author Orsoni , Alexina, Clinical Biochemistry Service, AP-HP, Bicetre University Hospital, Le
Kremlin-bicetre, France
Co-author(s) - Therond , P.
Co-author(s) - Giral , P.
Co-author(s) - Chapman , M.
Topic Dyslipidemia; Lipids, Lipoproteins and Apolipoproteins
Keywords
AIM: Atherogenic dyslipidemia and insulinoresistance frequently associate with oxidative stress.
Polyunsaturated phospholipids in LDL and in HDL constitute a preferential target for oxidation,
with formation of oxidized PL possessing potent proinflammatory and pro-oxidative activities. We
evaluated the effect of statin treatment on content of polyunsaturated phosphatidylcholine species
(PUPC) in LDL and HDL in dyslipidemic subjects, and on their susceptibility to oxidation to the
corresponding hydroperoxides (PCOOH).
METHODS: Twelve insulinoresistant, hypertriglyceridemic, obese males with subnormal HDL-C
levels were recruited into the CAPITAIN study. Pitavastatin treatment (4mg/day) for 180 days
reduced plasma triglycerides (-41%) and LDL-C (-38%), and increased HDL-C and apoAI (+4 and
+6% respectively). Density gradient ultracentrifugation allowed isolation of native plasma LDL,
HDL2 and HDL3. For each subject, LDL (baseline versus 180 days) was oxidized in vitro with
AAPH (2mM) alone or in the presence of the corresponding HDL2 or HDL3 at plasma mass ratios.
PUPC and the corresponding PCOOH were analysed by reverse phase HPLC with UV and
chemiluminescent detection.
RESULTS: Statin treatment reduced PUPC content in LDL (-23 and -21% for 16:0/22:6 and
16:0/18:2; p<0.01). In contrast, compensatory increases occurred in HDL3 (+11 and + 18% in
16:0/20:4 and 18:0/20:4 respectively; p<0.05), an effect attenuated in HDL2. Statin treatment
increased oxidative consumption of 16:0/22:6, 16:0/20:4, and 16:0/18:2 PUPC in LDL by 5-17%
(p<0.05); PUPC consumption was attenuated similarly by HDL2 and HDL3. Although statin
treatment did not impact reduction in PCOOH formation in LDL by HDL2 or HDL3, nonetheless,
the ratio of PCOOH formed to PUPC consumed was preferentially decreased by HDL3 (-15%;
16;0/22.6 + 20:4 species; p<0.05). As conjugated dienes (CD) represent total PCOOH content
plus the corresponding hydroxides, (PCOH), and as CD formation was unchanged in the presence
of HDL3, these findings indicate that PCOOH formed were more efficiently reduced by HDL3
versus HDL2.
CONCLUSIONS: In dyslipidemia with insulinoresistance, pitavastatin (i) reduced PUPC substrate
for oxidation in LDL, thereby attenuating LDL oxidability, and (ii) induced formation of HDL3 with
increased capacity to reduce PCOOH to inactive PCOH. Statin treatment therefore attenuated

production of secondary oxidation products, notably aldehydes, potentially reducing deleterious,
proatherogenic LDL protein modification.
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Exploring the role of P2X7 receptor in primary human vascular smooth muscle cells
Abstract nr. 880
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Topic The Pathogenesis of Atherosclerosis; Immunity, Inflammation, and the Endothelium
Keywords
Increasing evidences support the involvement of ATP-activated P2X7 in the cardiovascular
regulation, however its expression and role in human vascular smooth muscle cells (VSMC) and in
atherosclerosis have been poorly investigated.
Our aim was to study P2X7 in primary VSMC from atherosclerotic/not atherosclerotic arteries, and
the response to VSMC stimulation with specific P2X7 antagonist and exogenous ATP.
VSMC outgrowing from carotid artery plaque (CP) or internal mammary artery (IMA) of patients
submitted to carotid thrombo-endo-arterectomy or coronary artery bypass graft respectively, were
cultured and characterized. Microscopy, biochemistry and cytofluorimetry methods were applied.
After artery harvesting, cells spreaded from CP for up to 2months, from IMA for up to 5 months. By
western blot and confocal microscopy, VSMC from both vessels resulted aSMactin+, SM myosin
heavy chain-, vimentin+, collagen type I+, laminin+, CD39low, CD68-. CP-derived cells were sm22
+. IMA-spreading cells displayed traces of sm22 but were CD117+. P2X7 was expressed by
VSMC from both vessels. Consistently, cryosections from IMA after 3-5 months of culture, but not
from freshly collected, displayed aSMactin+, P2X7+, CD117+ outgrowing cells, suggestive of
VSMC plasticity. Confocal microscopy and cytofluorimetry of VSMC from CP and IMA
demonstrated P2X7 expression on the surface and into the cytoplasm, close to Golgi apparatus,
never associated with lysosomes or ovalbumin-loading endosomes. Intra-cytoplasm P2X7
expression in vessel-derived VSMC increased with “aging” of the vascular fragment. VSMC
incubation with P2X7 antagonist A740003 (100mM, up to 24 hours) redistributed intracellular
P2X7, increased lysosome acidification (by Lysotracker), slightly altered mitochondria oxidative
activity (by Mitotracker) and vimentin/aSMactin cytoskeleton, without significant changes in cell
viability or in ATP content/release. No additional alteration was observed by single/repeated
addition of exogenous ATP (50-200mM), independently from A740003 presence, indicating that
ATP alone is not sufficient for VSMC activation.

These findings describe for the first time the expression/localization of P2X7 in primary human
VSMC from not atherosclerotic IMA and atherosclerotic CP. The observed differences in VSMC in
the presence/absence of P2X7 antagonist hint to a possible additional, novel function for P2X7 in
vessels.
This work is supported by the Italian Ministry of Health, grant number RF2010-2316010
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Prevalence and management of Familial Hypercholesterolaemia in the EUROASPIRE IV project
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Topic Dyslipidemia; Lipids, Lipoproteins and Apolipoproteins
Keywords
The prevalence of Familial Hypercholesterolaemia (FH) is estimated in the community at 1 / 200500 persons. In patients with established coronary heart disease (CHD), the prevalence of FH is
indeterminate. Purpose: The aim of this substudy of EUROASPIRE IV was to estimate the
prevalence of potential FH among patients with CHD and to compare the management of these
patients with that of other coronary patients. Methods: In EUROASPIRE IV, data were collected
from May 2012 to April 2013 in 24 European countries by means of a standardized interview,
bioclinical examination and venous blood sampling. Potential FH was estimated using an adapted
version of the Dutch Lipid Clinic Network Criteria; 85.7 % of the patients were on lipid lowering
drugs; untreated LDL-cholesterol was estimated using coefficients based on the class and dose of
lipid lowering drugs that they currently used. Correction was made for reported non-compliance.
Results: Among the 7044 patients eligible for analysis, the prevalence of potential FH was 8.3%;
7.5% in men and 11.1% in women. The prevalence was inversely related to age with a putative
prevalence of 1:5 in those with CHD < 50 yrs of age in both sexes. Even among women aged 70,
the prevalence was 1:10. Irrespective of age and gender, prevalence differed substantially
between European regions; potential FH patients were more likely to smoke, had a lower
frequency of low HDL-cholesterol levels but higher triglyceride levels and their blood pressure was
less well controlled. The use of cardioprotective drugs and the prevalences of diabetes, obesity
and central obesity were similar. Conclusion: The prevalence of potential FH in coronary patients
is considerable; the results underscore the need to promote identification of FH in CHD patients
and to improve their risk factor profile.
Funding Acknowledgements : The EUROASPIRE IV survey was carried out under the auspices of
the European Society of Cardiology, EURObservational Research Programme.
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A multi-tissue eQTL approach to understanding atherosclerosis
Abstract nr. 882
Author Franzén , Oscar, Icahn School of Medicine at Mount Sinai, Genetics and Genomic
Sciences, New York, United States of America
Co-author(s) - Ermel
Co-author(s) - Cohain
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Topic Epidemiology of CVD; The Risk Factor Concept
Keywords Atherosclerosis,Cardiovascular Disease,Epidemiology,Genetics
Genome-wide association studies have linked multiple loci to cardiovascular traits. However,
most such studies have been performed on a single or few tissues, and in most cases the link
between the loci and the trait is not known. We have performed transcriptome profiling (RNA-seq)
on more than 3600 tissue samples from 9 cardiovascular disease-related tissues, originating from
500 subjects with established atherosclerosis. All individuals were genotyped genome-wide with
arrays. We then generated expression quantitative trait loci (eQTLs) using a linear model
implemented in the softwares MatrixEQTL and eQtlBma. eQTL analysis using a Bayesian model
revealed an unexpected amount of sharing of eQTLs across tissues, and many examples of CADrelevant GWAS loci linked to expression of suspected and non-expected gene targets. We also
observed enrichment of eQTLs for traits not previously linked to CAD. In addition, using the rich
information available in RNA-seq data we generated isoform, splice and allele-specific expression
QTLs. The latter categories highlighted many known GWAS variants not captured with a regular
eQTL analysis.
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Patient and physician perspectives on administration of the PCSK9 monoclonal antibody
alirocumab, an injectable medication to lower LDL-C levels
Abstract nr. 1039
Author Cariou , Bertrand, L’Institut du Thorax, Nantes University Hospital, Nantes, France
Co-author(s) - Bujas-Bobanovic , Maja
Co-author(s) - Louie , Michael
Co-author(s) - Roth , Eli M.
Topic Primary & Secondary prevention of CVD; Lifestyle Measures and Pharmacological
Intervention
Keywords Hypolipidemic Drugs,LDL,PCSK9,Therapy
Background: Alirocumab (monotherapy or background statin±other lipid-lowering therapies
[LLTs]), has demonstrated therapeutic potential to reduce LDL-C. Many patients requiring LLT do
not have injectable medications experience.
Objectives: To assess patients’ and physicians’ perceptions of usability and acceptance of
subcutaneously injected alirocumab 75 or 150 mg (doses per Phase 3 trials; both 1mL injection
volumes). Prefilled pen and prefilled syringe delivery devices were evaluated and willingness to
self-inject assessed.
Methods: 400 participants (200 physicians, 200 patients) were included. Physicians (99 primary
care physicians [PCPs]; 101 specialists) had mean practice experience of 17.8 years since
residency and an average of 797 hypercholesterolemic patients. Patients enrolled had LDL-C
levels above their goal and at least one of the following characteristics: familial
hypercholesterolemia; statin intolerance; high cardiovascular risk; and/or diabetes. Mean patient
age was 59.5 years; 52% were female; 25.5% had injectable medication experience.
Participants evaluated pen or syringe administration methods and tested blinded 75 and 150 mg
doses*. Following device training, participants tested each dose by prosthetic pad injection (Figure
1). Data were collected via self-administered questionnaire. Safety was not assessed as no
human injection occurred.
Results: Participant acceptance of both injection devices was positive with 86-100% agreeing with
usability statements (Figure 2). After training with devices, physicians considered 66% (pen) and
58% (syringe) of their patients would be willing to use self-injectable alirocumab (improvement
from pre-training of 22% and 16%, respectively; both p<0.05). Specialist estimates were higher
than PCP estimates for both devices, before and after training (p<0.05 specialist vs PCP for all
assessments). After training, 72% (pen) and 63% (syringe) of patient-participants were very willing
to accept self-injectable alirocumab (an improvement from pre-training of 26% [p<0.05] and 11%,
respectively).
Initially, patients with previous injectable medication experience were generally more willing to use
the pen than injection-naïve patients; however, after training there was no difference. Participant
responses were similar irrespective of the dose tested.

Conclusion: Acceptance of alirocumab prefilled pen and syringe devices was generally positive.
Devices were considered easy to operate, with most patients willing to use and accept selfinjection, particularly after training.
Funding: Sanofi and Regeneron Pharmaceuticals, Inc.

Study Structure and Flow

Physician and Patient Usability Statements Tested (Agree Disagree)
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4.5-Year Safety and Efficacy of Mipomersen in Patients With Severe Familial
Hypercholesterolemia Uncontrolled by Maximally Tolerated Lipid-Lowering Therapy
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Keywords Apolipoproteins,Familial Hypercholesterolemia,Hypolipidemic Drugs,Lipoproteins
Background: Mipomersen, a second-generation antisense oligonucleotide, blocks translation of
apoliprotein B (apo B) mRNA and decreases hepatic synthesis of apo B. In randomized, doubleblind, phase 3 studies in patients with familial hypercholesterolemia (FH) taking maximally
tolerated lipid-lowering therapy (LLT), mipomersen significantly reduced levels of all atherogenic
lipoproteins, including very low–density lipoprotein (VLDL) and low-density lipoprotein (LDL).
Objective: To evaluate long-term safety and efficacy of mipomersen in an open-label extension
(OLE) study (NCT00694109).
Methods: Patients with FH taking maximally tolerated LLT who had completed a 6-month phase 3
study participated in this extension study during which they received weekly subcutaneous
mipomersen (98% received 200 mg/wk) for up to a total of 4.5 years.
Results: At OLE baseline: mean age was 49 years; 60% of patients were male; 30% had
metabolic syndrome; 72% were taking a maximal dose of LLT. Among 141 patients treated in the
OLE, 89 completed at least 52 weeks of OLE treatment; 25 completed 208 weeks (4 years) of
OLE treatment; 117 returned for follow-up laboratory testing 24 weeks after their final dose of
mipomersen. Over 4.5 years of mipomersen treatment, persistent reductions in LDL cholesterol
(LDL-C) and apo B levels were observed, as were sustained reductions in lipoprotein(a). Hepatic
fat assessed by magnetic resonance imaging increased in some patients, but tended to stabilize
or decrease during continued treatment over 4.5 years. Consecutive alanine aminotransferase
elevations ≥3x ULN ≥7 days apart did not occur after 2 years of treatment; a small minority of
patients had increases during the first 24 months of treatment. Data on flu-like symptoms and
injection site reactions are consistent with previously reported information for mipomersen.
Summary/Conclusions: Mipomersen treatment for up to 4.5 years resulted in sustained reductions
in atherogenic lipoproteins with no new safety concerns in patients with refractory FH. Efficacy
was comparable to findings in phase 3 studies. Hepatic fat stabilized or decreased after the first
year. These data support the longer term benefit:risk profile of mipomersen in high-risk FH

patients and the potential viability of sustained treatment with mipomersen in this population.
Supported by Genzyme, A Sanofi Company, Cambridge, MA
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