
Saturday 27 August 2016

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/37/suppl_1/1/2197550 by Biblioteca Biologica user on 22 February 2024



2 Improving diabetes outcomes: beyond glucocentricity

IMPROVING DIABETES OUTCOMES: BEYOND
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Excess risk of heart failure among persons with type 2 diabetes

A. Rosengren, A. Rawshani, A.-M. Svensson, S. Gudbjornsdottir, M. Lind.
University of Gothenburg, Clinical and Molecular Medicine, Gothenburg, Sweden

Background/Introduction: Type 2 diabetes is an established risk factor for heart
failure but because nearly all events of heart failure occurs in older persons, there
is a lack of data in younger individuals. The excess risk and risk factors for heart
failure in individuals with type 2 diabetes in relation to glycemic control, age and
renal complications remains unresolved.
Purpose and methods: All individuals with type 2 diabetes (n=352315, mean
age at baseline 62.9 years, 45.8% women, mean diabetes duration 5.1 years)
registered in the Swedish National Diabetes Registry 1998–2012 and five controls
randomly selected from the general population (n=1749908), matched according
to age, sex, and county were compared. Adjustments were made for age, sex,
socioeconomic variables and coexisting conditions.
Results: Over a median follow-up of 5.7 years, until the end of 2013,
29614/352315 (8.4%) of patients and 75716/1749908 (4.3%) of controls were
hospitalized with a diagnosis of heart failure as a principal or contributory diagno-
sis, corresponding to a hazard ratio (HR) of 2.10 (2.07–2.12). Across the entire
age range, worse glycaemic control was associated with increased risk of heart
failure in a graded fashion, and so was the presence of albuminuria. The risk of
heart failure was elevated also among those with well-controlled diabetes (HR
ranged from 1.23 [95% CI 1.19–1.27] to 2.30 [95% CI 2.06–2.57], depending on
age category). Hazard ratio for young patients with poor glycemic control was 5.77
(95% CI 4.91–6.77). The risk of heart failure was elevated also among patients
with normoalbuminuria (HR 1.44 [95% CI 1.41–1.47]) as well as in the subgroup
of persons who had both good glycaemic control and with normoalbuminuria (HR
ranged from 1.13 [95% CI 1.08–1.19] to 2.11 [95% CI 1.83–2.44], depending on
age category). Hazard ratio for young patients with normoalbuminuria and poor
glycemic control was 7.94 (95% CI 6.37–9.88). Figure 1 shows hazard ratios (pa-
tients with diabetes versus controls) in relation to age and glycemic control.

Figure 1. Excess risk of heart failure

Conclusion: Overall, individuals with type 2 diabetes experienced a doubled risk
of being hospitalized with HF, compared with population-based controls. Poor
glycemic control, young age and renal complications markedly increased the ex-
cess risk of heart failure.
Acknowledgement/Funding: Funded by the Swedish Heart and Lung Founda-
tion, and Diabetes Wellness and grants (2013-5187 and 2013-4236) from the
Swedish Research Council.
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Efficacy and safety of didpeptidyl peptidase 4 inhibitors and
sodium-glucose linked cotransporter-2 inhibitors in patients with type
2 diabetes mellitus: a meta-analysis

G. Savarese1, C. D’Amore1, F. De Martino1, S. Dellegrottaglie2, B. Trimarco1,
G.M.C. Rosano3, P. Perrone-Filardi1. 1Department of Advanced Biomedical

Sciences; Federico II University, Naples, Italy, Naples, Italy; 2Villa dei Fiori

Hospital, Naples, Italy; 3St George’s University of London, Cardiovascular and

Cell Sciences Research Institute, London, United Kingdom

Background: Didpeptidyl Peptidase 4 Inhibitors (DPP4-I) and Sodium-Glucose
Linked coTransporter-2 Inhibitors (SGLT2-I) have been demonstrated to improve
glycemic control in several studies enrolling type 2 diabetes mellitus (DM) pa-
tients. However, only few studies were designed to assess the efficacy of these
drugs on cardiovascular (CV) events and mortality. The purpose of the current
study was to evaluate the effects of DPP4-I and SGLT2-I on CV events and mor-
tality by a meta-analysis.
Methods: MEDLINE, Cochrane, ISI Web of Science and SCOPUS databases

were searched for articles about DPP4-I and SGLT2-I treatments in type 2 DM
patients until February 2016. Randomized trials enrolling more than 200 patients,
comparing DPP-4-I or SGLT2-I versus placebo or active treatments in patients
with DM and reporting at least one event among all-cause and CV mortality,
stroke, myocardial infarction (MI) and new onset of heart failure (HF) were in-
cluded in the analysis. Meta-analysis was performed to assess the influence of
treatments on outcomes.
Results: See figure. 157 randomized trials (114 on DPP4-I and 43 on SGLT2-
I) enrolling 140,470 patients (107,100 in DPP4-I and 33,370 in SGLT2-I stud-
ies), with a follow-up ranging from 4 to 209 weeks, were included in the analysis.
Compared to control, treatment with DPP4-I did not affect all-cause (RR:1.010;
95% CI:0.935–1.091) and CV (RR:0.975; CI: 0.887–1.073) mortality as well
as risk stroke (RR:0.933; CI:0.820–1.062) and HF (RR:1.083; CI:0.973–1.205),
whereas the 8.5% reduction in risk of MI approximated statistical significance
(RR:0.915; CI:0.835–1.002). Compared to control, treatment with SGLT2-I signif-
icantly reduced the risk of all-cause death by 28% (RR:0.718; CI:0.613–0.840),
CV death by 33% (RR:0.668; CI:0.544–0.821), MI by 21% (RR:0.794; CI:0.661–
0.954), HF by 35% (RR:0.652; CI:0.517–0.823) without any effect on risk of stroke
(RR:1.158; CI: 0.912–1.469).

Conclusions: DPP4-I do not significantly affect mortality and CV events, whereas
treatment with SGLT2-I is associated with improved mortality and reduced risk of
MI and new onset of HF in patients with type 2 DM.

46 | BEDSIDE
Impact of pioglitazone on cardiovascular events in patients with type-II
diabetes mellitus after drug-eluting stent implantation

H. Yokoi on behalf of J-DESsERT investigators. Fukuoka Sanno Hospital,

Cardiovascular Medicine, Fukuoka, Japan

Background: It is known that outcome of patients after drug-eluting stent (DES)
implantation with diabetes mellitus (DM) is worse than that of patients without
DM. It was reported that Pioglitazone decreased cardio vascular events via anti-
atherosclerotic effect as well as blood glucose lowering effect in patients with DM.
Objective: The aim of this study is to evaluate the effect of Pioglitazone on car-
diovascular events in patients with DM after DES implantation from 3-year follow-
up results of the Japan-Drug Eluting Stents Evaluation; a Randomized Trial (J-
DESsERT).
Methods: In the J-DESsERT trail, a prospective multicenter randomized con-
trolled trial, 3533 patients were randomized 1:1 to coronary stenting with either
sirolimus-eluting stent or paclitaxel-eluting stent and followed for 3 years. The cri-
teria of lesion length was <46mm with vessel diameters from ≥2.5mm to <3.75
mm. Definitions for DM of this trial were 1. previous DM diagnosis; 2. currently on
diabetic medication (oral hypoglycemic drugs or injection of insulin preparation);
3. HbA1c ≥6.9% within 30 days before the procedure.
Results: The number of patients with DM was 1705 (48%) in this trail. Among
them, 357 patients had been medicated Pioglitazone before PCI. The rate of car-
diovascular events (death/ myocardial infarction/stroke/target vessel revascular-
ization) 3-year after DES implantation in Pioglitazone treated group significantly
decreased (11.5%) compared to that in other therapy group without Pioglitazone
(17.7%) (P=0.003). There were no significant between group differences in the
rates of myocardial infarction (1.6% and 2.2% in the other therapy group), but
in the Pioglitazone group there were significantly lower rates of death from any
causes (2.4%, vs. 5.6% in the other therapy group; 57% relative risk reduction),
stroke (1.9% and 3.8%, respectively; 59% relative risk reduction), and target ves-
sel revascularization (7.9% and 14.2%, respectively; 45% relative risk reduction).
Conclusion: Pioglitazone significantly decreased cardiovascular events of pa-
tients with Type-II DM after DES implantation according to the 3-year follow-up
results.

47 | BEDSIDE
The impact of high intensity burst exercise on the cardiometabolic
status of newly diagnosed type 2 diabetic patients

A. Pandey1, N. Suskin1, P. Poirier2. 1University of Western Ontario, London,

Canada; 2Laval University, Quebec, Canada

Background: For newly diagnosed type 2 diabetics, lifestyle interventions are
crucial for disease management. Current guidelines recommend extended ex-
ercise of low to moderate intensity multiple times per week. Recent studies in
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healthy volunteers, however, have demonstrated potential cardio-metabolic ben-
efits of short bursts of intense physical activity. The impact of these exercise reg-
imen in diabetics has yet to be adequately assessed.
Methods: In this randomized control trial, forty newly diagnosed type two diabetic
patients were randomized to a regimen of high impact, burst exercise (ten minutes
at 85% of peak heart rate three times per day) or sustained exercise (30 minutes
at 60% of peak heart rate once a day). Aerobic fitness and Hemoglobin A1C
(HbA1C), BMI, exercise adherence, and lipid profiles were assessed over a three
month follow-up.
Results: Forty patients on average 67 years old and 70% were recruited within
3 months of their diagnosis of type 2 diabetes. Patients prescribed burst exercise
were found to adhere to exercise regimens compared to the sustained exercise
group (362 vs 460 minutes per month, p<0.01). The burst exercise group also
showed a 2.3 fold greater improvement in HbA1C (-0.82 vs -0.25%, p<0.01),
and a 5.3 fold greater improvement in aerobic fitness (p<0.01). There was a 2.3
fold greater improvement in LDL (-0.37 vs -0.16 mmol/mol, p<0.01), a 6.7 fold
greater improvement in HDL (0.14 vs 0.021 mmol/mol, p<0.01), and a 5.1 fold
greater reduction in triglycerides (-0.86, -0.17 mmol/mol, p<0.01) with burst exer-
cise. Greater relative improvements per minute of exercise in HbA1C were noted
with linear regression analysis.
Conclusions: The burst exercise regimen investigated in this study appeared
to significantly improve cardiometabolic status of newly diagnosed diabetic pa-
tients. It appears to represent a viable alternative to the current standard of
low-moderate intensity exercise for diabetes rehabilitation. Further research is
required to validate this regimen in larger and more diverse patient populations
over longer follow-up.

48 | BEDSIDE
Nephro-protective effects of Dapagliflozin in patients with type 2
diabetes

M. Nakayama1, H. Tomiyama2, F. Yakou3, Y. Iijima3, A. Tanaka3, K. Shiina2,
M. Hirano2, T. Uchiyama1, Y. Aizawa4, M. Odawara5, A. Yamashina2. 1Toda

Central General Hospital, Cardiovascular Center, Toda, Japan; 2Tokyo Medical

University, Department of Cardiology, Tokyo, Japan; 3Toda Central General

Hospital, Department of Internal Medicine, Toda, Japan; 4Tachikawa General

Hospital, Nagaoka, Japan; 5Tokyo Medical University, Department of Diabetes,

Endocrinology and Metabolism, Tokyo, Japan

Background: Proximal tubule is thought to have potential roles in the patho-
physiology of diabetic nephropathy, and therefore nephron-protective effects of
sodium/glucose cotransporter 2 (SGLT2) has been much focused.
Purpose: The present study was conducted to examine the change in eGFR
calculated using cystatin C (eGFRcys) and sodium excretion in urine when Da-
pagliflozin was added to a conventional diabetes therapeutic medicine.
Methods: In 30 patients with type 2 diabetes (age 53±8 years, 66.6% were male),
Dapagliflozin was added for the improvement of the blood sugar control. The
blood and urine test measured before, 6 months and 12 months after adminis-
tration of the Dapagliflozin. The 24 hour sodium excretion was estimated by the
Kawasaki formula using the second morning urine sample.
Results: eGFRcys did not change in comparison with before start 6 months later,
but was significantly increased from 92.8±18.5 to 101.9±20.5 mL/min/1.73m2 af-
ter 12 months. (P<0.001) The systolic and diastolic blood pressure decrease sig-
nificantly at a medical examination. (P=0.005 and 0.006 at 6 months, respectively)
The estimated 24 hour sodium excretion significantly increased from 6 months (6
months P<0.001, 12 months P=0.002).

Table 1

Baseline 6 months 12 months P value

6 months 1 2months

BW (kg) 78.2±14.1 74.9±14.0 73.7±13.5 <0.001 <0.001
HbA1c (%) 7.59±1.09 7.17±0.64 6.98±0.67 0.031 <0.001
eGFRcys (mL/min/1.73m2) 92.8±18.5 90.0±20.7 101.9±20.5 0.125 <0.001
Urine albumin (mg/gCr) 71.1±119.1 49.2±78.2 56.4±92.5 0.055 0.304
24 hour sodium excretion (mmol/day) 231±62 290±62 284±96 <0.001 0.002
Systolic BP (mmHg) 138.7±18.6 130.3±15.6 131.2±15.5 0.005 0.024
Diastolic BP (mmHg) 85.6±11.2 79.3±10.1 82.5±7.8 0.006 0.061

Conclusions: The add-on therapy of Dapagliflozin increased urinary sodium ex-
cretion and reduced blood pressure even in early phase of this therapy. Then,
following these beneficial effects, this add-on therapy might provide nephron-
protective effects.

49 | BEDSIDE
Impact of the presence and treatment status of diabetes on long-term
mortality following coronary angiography

B. Zafrir, R. Jaffe, J. Shahla, J. Goldstein, N. Khader, N. Yaniv, B. Karkabi,
R. Rubinshtein, A. Merdler, M.Y. Flugelman, D.A. Halon. Lady Davis Carmel

Medical Center, Cardiology Department, Haifa, Israel

Background: Diabetes mellitus confers increased risk for coronary artery dis-
ease (CAD) and mortality. We aimed to determine the impact of diabetes and its
treatment, on long-term mortality following coronary angiography for evaluation or
therapy of CAD.

Methods: Retrospective analysis was performed of 14,337 consecutive patients,
undergoing coronary angiography for stable or acute coronary syndromes (ACS)
between the years 2000 and 06/2015. Patient characteristics and long-term mor-
tality were evaluated by Cox regression analysis according to diabetes status
(no-diabetes versus diet only, oral-hypoglycemics or insulin treated diabetes) and
indication for coronary angiography.
Results: Diabetes was documented in 5,279 (37%) patients, of whom 304 were
treated by diet only, 4,002 with oral hypoglycemics and 973 by insulin. The pres-
ence and treatment status of diabetes was associated with hypertension, hyper-
lipidemia, renal failure, higher BMI and female gender, as well as previous per-
cutaneous coronary interventions. In comparison to lack of diabetes (reference),
the adjusted hazard ratio (HR) for long-term mortality during a median follow-
up period of 78 months (IQR 40–119) for diet only diabetes was 1.41 (95% C.I,
1.11–1.80), p=0.006, for oral hypoglycemic treated 1.63 (1.51–1.77), p<0.001,
and for insulin treated diabetes 2.50 (2.20–2.85), p<0.001. The stepwise increase
in long-term mortality in diabetics was noted in both ACS and non-ACS patients
(Figure 1) and remained significant after further adjustment for cardiac catheter-
ization indication. Diabetes was a stronger predictor of long-term mortality than
ACS so that the relative risk for mortality was higher in medically treated diabet-
ics without ACS, compared to ACS patients without diabetes (HR 1.21, 95% C.I
1.08–1.35, p=0.001).

Relative risk of long-term mortality

Conclusions: In patients referred for coronary angiography diabetes was an in-
dependent predictor of long-term mortality, regardless of the clinical syndrome,
and mortality was directly related to treatment status/intensity.

50 | BENCH
Dipeptidyl peptidase-4 Inhibitor ameliorates stress-induced glucose
metabolism disorder and prothrombotic state

Y. Maimaiti, K. Takeshita, M. Hayashi, H.X. Wu, R. Kikuchi, H. Mohammad
Shoaib, X.W. Cheng, T. Murohara. Nagoya University, Cardiology, Nagoya, Japan

hdAims/hypothesis: Psychological stress evokes lipolytic release of free fatty acid
(FFA) and low-grade inflammation in visceral adipose tissue, mediated by in-
creased adipokine secretion, and contributes to glucose metabolism disorder and
prothrombotic state via production of coagulation factors (plasminogen activation
inhibitor-1 [PAI-1] and tissue factor [TF]) in white adipose tissue (WAT).
Methods: As accumulating evidence suggests anti-inflammatory potential of
dipeptidyl peptidase-4 (DPP4) inhibitors, we investigated the effects of alogliptin
on stress-induced adipose tissue inflammation, insulin resistance and pro-
thrombotic state. C57BL/6J mice were subjected to 2-week intermittent re-
straint stress and orally treated with vehicle, 15 or 45 mg/kg/day alogliptin.
Plasma lipids, expression of glucagon-like peptide-1 (GLP-1), DPP4 activ-
ity, 8-hydroxydeoxyguanosine (8OHdG; an oxidant stress marker), mono-
cyte/macrophage markers (CD11b, CD68, and F4/80), proinflammatory cytokines
(monocyte chemoattractant protein-1, tumor necrosis factor-α, and interleukin-6),
adiponectin, and coagulation factors (PAI-1 and TF) in blood and inguinal WAT
was determined using immunohistochemistry, enzyme-linked immunosorbent as-
say, and RT-PCR, respectively. Glucose metabolism was assessed by glucose
tolerance tests (GTTs) and insulin tolerance tests (ITT), and expression of insulin
receptor substrate-1 (IRS-1) and glucose transporter 4 (GLUT4) in WAT.
Results: The stress procedure increased FFA release, 8OHdG-positive cells
and monocyte accumulation in WAT, proinflammatory cytokine, and reduced
adiponectin and GLP-1, followed by DPP4 activation in plasma. The stress-
induced adipose inflammation increased PAI-1 and TF, and worsened insulin
sensitivity and decreased IRS-1 and GLUT4 in WAT. The alogliptin administra-
tion suppressed stress-induced FFA release, oxidant stress production, adipose
inflammation, procoagulant state in a dose dependent manner, and restored glu-
cose metabolism in GTT and ITT.
Conclusions/Interpretation: The results indicate that alogliptin improves stress-
induced prothrombotic state, and glucose metabolism disorder. Our result sug-
gests that alogliptin exerts additive benefits for cardiovascular complication in di-
abetes patients with mental stress.
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Nephroprotective properties of metformin in randomized, comparative,
prospective clinical study

V. Bayrasheva1, A. Babenko1, A. Bairamov1, S. Chefu2, I. Shatalov3,
E. Grineva1. 1Federal Almazov North-West medical research centre, Saint

Petersburg, Russian Federation; 2Saint Petersburg Pavlov State Medical

University, Saint Petersburg, Russian Federation; 3National Research University

of Information, Technologies, Mechanics and Optics, Saint Petersburg, Russian

Federation

Background: Prevention of diabetic nephropathy onset and progression could
lead to a decrease in concomitant adverse cardiovascular outcomes. Our pre-
vious experimental study in rats with type 2 diabetic nephropathy has demon-
strated isolated tubuloprotective properties of metformin without any influence on
glomerular kidney function, but its renal effects on tubular function in patients with
diabetes have still remained unclear.
Purpose: The study aimed to assess the effects of metformin added-on insulin
therapy on kidney dysfunction markers (glomerular and tubular separately) in type
2 diabetic patients.
Methods: In a single-center, unblinded, randomized, comparative, prospective
clinical study we investigated the dynamic of serum (estimate glomerular filtra-
tion rate (GFR) using creatinine (eGFRcr) and cystatin C (eGFRcys)), and twice-
measured urinary markers of renal dysfunction expressed per gram of creatinine,
based on a first morning urine spot (indicators of glomerular injury – albuminuria,
and excretion of collagen type IV; and tubular (neutrophil gelatinase–associated
lipocalin (NGAL)) and liver fatty acid–binding protein (L-FABP)) damage mark-
ers in forty three well-controlled insulin-treated patients with type 2 diabetes ran-
domized either to continue insulin therapy (insulin-treated group (IG), n=21), or
to receive 6-month metformin treatment in daily dose 1500 mg added-on insulin
(metformin/insulin-treated group (MIG), n=22). Non-inclusion criteria were severe
micro- and macrovascular diabetic complication, uncontrolled hypertension and
dyslipidemia, inflammatory and oncological conditions, liver disorders, nephro-
toxic drugs usage, and renal disease other than diabetic nephropathy.
Results: Studying groups were comparable on the basis of sex, age (IG =
60,05±6,13; MIG = 60,14±5,95 years), and duration of diabetes (IG = 10,52±4,84;
MIG = 9,11±3,95 years). At baseline, in MIG eGFRcr was 77,5±13,32 ml/min/1.73
m2, eGFRcys 92,34±14,52 ml/min/1.73 m2, albuminuria 24,6±17,6 mg/g, excre-
tion of collagen type IV 3,78±2,87 μg/g, urinary NGAL 19,28±14,92 μg/g, and
urinary L-FABP was 3,36±2,19 μg/g, and these parameters didn’t statistically dif-
fer compared to IG. Although there were no comparable changes in eGFRcr,
eGFRcys, albuminuria, and collagen type IV in both studying groups, NGAL and
L-FABP were significantly improved in MIG after 6-month metformin treatment
(10,72±11,55 μg/g (p=0,039)), and 2,09±1,81μg/g (p=0,042), respectively. More-
over, these changes were independent from body weight, HOMA-IR, and serum
lipid profile.
Conclusion: The results of the study showed that 6-month metformin treatment
in daily dose 1500 mg added-on insulin therapy in well-controlled type 2 diabetic
patients could result in amelioration of tubular dysfunction observed in patients
even during early (normoalbuminuric) stages of diabetic nephropathy.
Acknowledgement/Funding: The research was supported by research resource
center “Molecular and cell technologies” of St. Petersburg State University
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Histone 3 lysine 27 trimethylation in type 2 diabetes: a novel potential
pharmacological target in diabetic foot ulcer treatment

M. Colognesi-Capogrossi1, S. Pomella1, S. D’Aria1, A. Antonini1, E. Dellambra1,
A. Mai2, A. Magenta1, A. Platone3, L. Mascellari3, S. Furgiuele3, R. Ciarapica1.
1Dermopatic Institute of the Immacolata (IRCCS), Laboratory of Vascular

Pathology, Rome, Italy; 2Sapienza University of Rome, Department of Drug

Chemistry and Technologies, Rome, Italy; 3Dermopatic Institute of the

Immacolata (IRCCS), Department of Vascular Surgery, Rome, Italy

Background: Type 2 diabetes (T2D) is a common disease and its prevalence is
rapidly increasing, especially in the elderly population. About 15% of diabetic pa-
tients develop foot ulceration (DFU) and approximately 40% of them undergo limb
amputation. Therefore, new therapeutic strategies are required to face the clini-
cal challenge posed by DFU. Hyperglycemia leads to chromatin remodeling and
epigenetic changes. Histone 3 Lysine 27 (H3K27) trimethylation is an epigenetic
change involved in wound healing and keratinocyte function during skin repair;
it results from the balance of the opposite activities of the histone methyltrans-
ferase EZH2 and histone demethylase JMJD3. The role of H3K27 trimethylation
in diabetic skin wound healing is unknown.
Purpose: We sought to evaluate H3K27 trimethylation, EZH2 and JMJD3 ex-
pression and their relation to the cell functional properties in human keratinocytes
from diabetic patients and in the human keratinocyte cell line HaCaT exposed to
high glucose.
Methods: Skin samples were obtained from diabetic patients with DFU and non-
diabetic patients with critical limb ischemia without diabetes undergoing limb am-
putation, just below the amputation line. Additional control skin samples were ob-
tained from non-diabetic patients undergoing saphenectomy. Keratinocytes were
isolated from skin biopsies; we used HaCaT cells cultured either in 50mM glu-
cose (high glucose; HG) or 25mM glucose (low glucose; LG). H3K27 trimethyla-
tion was modulated by EZH2 or JMJD3 inhibition either with newly synthesized

drugs or RNAi technology. Gene expression and protein levels were evaluated by
real-time PCR and Western blot, respectively. Cell proliferation was evaluated by
cell counting and MTT assays; cell migration was evaluated by scratch assay.
Results: H3K27 trimethylation was lower in diabetic skin biopsies than in the skin
of normoglycemic subjects. In agreement with this result, HG reduced EZH2 ex-
pression and H3K27 trimethylation in HaCaT cells; this effect was associated with
impaired HaCaT cell proliferation and migration. EZH2 pharmacological inhibition
or silencing down-modulated H3K27 trimethylation and inhibited keratinocyte pro-
liferation and migration. In contrast, JMJD3 pharmacological inhibition or silencing
enhanced H3K27 trimethylation and accelerated both cell proliferation and migra-
tion. Interestingly, JMJD3 inhibition in HaCaT cells cultured in HG rescued the
inhibitory effect of hyperglycemia on cell proliferation and migration. Finally, en-
hanced H3K27 trimethylation in keratinocytes isolated from diabetic patients, ei-
ther by JMJD3 pharmacological inhibition or genetic silencing, accelerated wound
healing in the scratch assay.
Conclusions: Diabetes and hyperglycemia down-modulate EZH2 expression
and H3K27 trimethylation in keratinocytes. JMJD3 inhibition reverts diabetes-
and hyperglycemia-induced H3K27 trimethylation reduction, and improves ker-
atinocyte functional impairment.
Acknowledgement/Funding: This work has been supported by grants from the
Italian Ministry of Health: Ricerca Corrente and contract 72/RF-2010-2318330.
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Electrocardiographic left ventricular hypertrophy, obesity and incident
cardiovascular events. The MOLI-SANI study

M.L. Muiesan1, M. Salvetti1, A. Di Castelnuovo2, D. Assanelli1, A. Paini1,
S. Costanzo2, F. Badilini2, M. Vaglio2, M.B. Donati2, G. De Gaetano2,
E. Agabiti Rosei1, L. Iacoviello2. 1University of Brescia, Department of Clinical &

Experimental Sciences, Brescia, Italy; 2Neuromed Institute IRCCS, Department

of Epidemiology & Prevention, Pozzilli, Italy

We aimed at investigating the prevalence and the prognostic significance for fatal
and non fatal cardiovascular (CV) events of different electrocardiographic (ECG)
criteria for left ventricular hypertrophy (LVH) in normal weight, overweight and
obese subjects in an adult Italian population. For this purpose 18330 adults (mean
age 54±11 years, 55% women,53% hypertensives) were analyzed from the Moli-
sani cohort. Obesity was defined using the ATPIII criteria. ECG-LVH was defined
according to ESH-ESC guidelines The age and sex-adjusted prevalence of ECG-
LVH did not differ from normal weight subjects to class 2–3 obesity subjects when
the strain or Cornell Voltage (CorVol) criteria were used. In overweight and obese
patients, as compared with normal weight subjects, a progressively lower preva-
lence of ECG-LVH was observed when the Sokolow-Lyon (SL) index was used,
while a higher prevalence was shown by using the aVL-R-wave voltage (>11
and >5.7mm) and the Cornell Voltage-QRS duration product (CP). The incidence
of CV events was significantly greater in subjects with ECG-LVH diagnosis by
the CorVol (HR 1.89; 95% CI: 1.05 to 3.39), the CP (HR 1.87, 95% CI: 1.31
to 2.67),and the presence of strain (HR 1.89; 95% CI: 1.05 to 3.39) .After ad-
justing for different confounders (age, sex, cigarette, hypertension, hypercholes-
terolemia, diabetes, income, education, occupational class, physical activity) and
for BMI categories, only the CP remained significantly associated to a higher inci-
dence of CV events (HR 4.8; 95% CI: 1.85 to 12.45). The predictive significance
of different LVH criteria were assessed across BMI categories; after adjusting for
different confounders, LVH identified by a R wave in aVL>11 (HR 4.63; 95% CI:
1.37 to 15.62) and the presence of strain (HR 24.1; 95% CI: 2.85 to 204) were
significantly associated with an increased risk of CV events in class 2–3 obesity
subjects; CV-LVH remained an independent predictor of events only in class 1
obesity individuals (HR 1.76; 95% CI: 1.16 to 2.67), while CP-LVH predicted an
increased risk of CV events only in normal weight or overweight subjects (HR
2.55; 95% CI: 1.53 to 4.26 and HR 2.72; 95% CI: 1.14 to 6.48, respectively). In
conclusion, our results confirm that ECG-LVH prevalence may differ according to
the criteria used, across BMI categories. The use of different LVH criteria accord-
ing to BMI categories may improve CV risk stratification in a general population
independently of several confounding factors.

104 | BEDSIDE
The increase in arterial stiffness may change in left ventricular
geometry and lead to heart failure with preserved ejection fraction

Y. Ohno1, T. Miyoshi1, T. Ono2, H. Oe1, K. Nakamura1, H. Morita1, H. Ito1.
1Okayama University, Cardiovascular Medicine, Okayama, Japan; 2Okayama

City General Medical Center, Okayama, Japan

Background: Increased arterial stiffness is reported to be associated with left
ventricular hypertrophy (LVH) and LV diastolic dysfunction (LVDD). However, the
impact of arterial stiffness on LV geometry and the development of heart failure
with preserved ejection fraction have not been fully elucidated.
Purpose: To evaluate the association of cardio-ankle vascular index (CAVI) of LV
geometry and the incidence of heart failure with preserved ejection fraction.
Methods: A total of 1273 subjects (mean 65 years, 55% men, 40% diabetes
mellitus) were evaluated after exclusion of patients with coronary artery disease,
severe valvular disease, cardiomyopathy and LV ejection fraction<50%. Arterial
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stiffness was evaluated using the cardio-ankle vascular index (CAVI) based on os-
cillometric method. LV geometry and the parameters of LV diastolic function were
determined using echocardiography. LV geometry was determined by relative wall
thickness and LV mass index, and LVDD was defined according to ASE guideline.
Results: When patients were classified based on LV geometry, CAVI and the
prevalence of LVDD in patients with concentric LVH were the highest than those
in patients with other LV geometry, respectively; however, this association was
different in patients with concentric remodeling (Figure 1). There was a significant
correlation of CAVI with LV mass index (r=0.08, p<0.01), LAVI (r=0.15, p<0.01), E
(r=0.08, p<0.01), e’ (r=0.27, p<0.01), and E/e’ (r=0.38, P<0.01). When patients
were divided into the tertile according to CAVI, multiple logistic analysis revealed
that the third tertile of CAVI was independently associated with concentric LVH
(OR: 2.00, 95% CI: 1.29 to 3.56, p=0.02) and LVDD (OR: 1.50, 95% CI: 1.08 to
2.09, p<0.01) after adjustment of covariates.
During a median follow-up of 2.2 years, heart failure occurred in 1.2%. When pa-
tients were divided into two groups according to CAVI as a cut-off value of 9.0, the
incidence of heart failure in the higher CAVI group was significantly greater than
that in the lower CAVI group (log-rank test, p=0.03) (Figure 2). After adjustment
of confounding factors, increased in CAVI remained associated with heart failure
(p=0.022), with a hazard ratio of 2.896 (95% CI: 1.162 to 7.219).

Conclusions: Increased arterial stiffness influence LV geometry leading to heart
failure with preserved ejection fraction.

105 | BEDSIDE
Reduction of body weight promotes regression of left ventricular
hypertrophy in obese hypertensive outpatients: a real-world analysis
from the campania salute network

M.T. Lonnebakken1, R. Izzo2, M.A. Losi2, E. Gerdts1, F. Rozza2, V. Trimarco2,
N. De Luca2, B. Trimarco2, G. De Simone2. 1University of Bergen, Department of

Clinical Science, Bergen, Norway; 2Federico II University Hospital, Hypertension

Research Center, Naples, Italy

Background: Reduction of left ventricular (LV) mass index (LVMi) during anti-
hypertensive treatment is difficult to achieve in obese subjects, despite optimal
blood pressure (BP) control. Our analysis investigates probability of reduction of
LVMi in treated obese hypertensive patients related to changes of body weight.
Methods: From the Campania Salute Network (CSN) registry, we identified 1754
patients (53±11 years, 46% women) with body mass index (BMI) ≥30 kg/m2 and
≥12-month follow-up. Echocardiographic LVMi was assessed at baseline and at
the last available visit. LV hypertrophy (LVH) was defined as LVMi ≥47 g/m2.7

in women or ≥50 g/m2.7 in men. We adjudicated significant reduction of LVMi
when achieving normal values or reducing LVMi ≥10% of baseline value. Weight
reduction was considered as ≥5% reduction in body weight.
Results: LVH was initially present in 1061 patients (46% women, 15% diabetic).
At the end of follow-up (median: 49 months, 30–92), LVMi was reduced in 98 pa-
tients (6%, RED); 1137 patients had LVH (PERS) and 519 maintained LVMi under
the threshold for LVH (NOR). At baseline, RED were younger, less likely to be dia-
betic and had lower baseline BMI, LVMi and average systolic BP during follow-up,
while glomerular filtration rate (GFR, by CKD-EPI) was higher than in PERS (all
p<0.05). Significant reduction of LVMi occurred more frequently (8.3% vs 4.6%,
p<0.009) in patients losing weight (n=481 or 27%) than in those maintaining ini-
tial weight (n=1273). In multinomial logistic regression analysis, comparing RED,
PERS and NOR (used as reference), weight reduction increased the chance of
LVMi reduction by near 2-fold (Table), independently of age, female sex, average
follow-up systolic BP, and baseline GFR, diabetes and LVMi.

Table 1. Independent predictors of reduction of LV Mass index during follow-up

Reduction of LV mass index LVH at the end of follow-up

OR (95% CI) p≤ OR (95% CI) p≤
Age 0.98 (0.95–1.01) 0.15 1.02 (0.99–1.04) 0.15
Female sex 2.63 (1.54–4.50) 0.001 4.57 (3.06–6.84) 0.001
Average follow-up SBP 0.98 (0.96–1.01) 0.17 1.01 (0.99–1.03) 0.17
GFR 1.00 (0.99–1.02) 0.67 1.00 (0.99–1.01) 0.87
Diabetes 0.91 (0.37–2.21) 0.83 1.53 (0.85–2.78) 0.16
LV mass index 1.55 (1.44–1.66) 0.001 1.74 (1.63–1.85) 0.001
≥5% weight loss 1.89 (1.11–3.22) 0.02 0.92 (0.60–1.39) 0.68)

Conclusion: In treated obese hypertensive patients, weight reduction during
follow-up promotes significant reduction of LVMi, independent of baseline char-
acteristics and BP control.
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Are beta-blockers needed in patients after primary prevention
implantable cardioverter-defibrillator? A multicenter population-based
cohort study
L. Fauchier1, N. Clementy1, E. Marijon2, P. Defaye3, O. Piot4, N. Sadoul5,
D. Gras6, D. Klug7, P. Bordachar8, V. Algalarrondo9, J.C. Deharo10, M.C. Perier2,
C. Leclercq11, D. Babuty1, S. Boveda12. 1Tours Regional University Hospital,

Hospital Trousseau, Tours, France; 2Hôpital Européen Georges Pompidou,

Université Paris Descartes, Paris, France; 3University Hospital of Grenoble,

Grenoble, France; 4Centre Cardiologique du Nord, Saint Denis, France;
5University Hospital of Nancy, Nancy, France; 6Nouvelles Cliniques Nantaises,

Nantes, France; 7CHRU Lille, Lille, France; 8University Hospital of Bordeaux,

Bordeaux, France; 9Hospital Antoine Beclere, Clamart, France; 10Hospital La

Timone of Marseille, Marseille, France; 11Hospital Pontchaillou of Rennes,

Rennes, France; 12Clinic Pasteur of Toulouse, Toulouse, France

Introduction: Recent large observational studies have indicated that the role of
β-blockers for prevention of cardiovascular events in patients with coronary artery
disease (CAD) might be reconsidered. Conversely, no real evidence exists from
the now relatively old randomized trials in patients with chronic heart failure that
β-blockers reduce mortality after prophylactic cardioverter-defibrilllator (ICD) im-
plantation. We examined the impact of beta-blocker use on outcomes after pro-
phylactic ICD implantation.
Methods: All patients, with coronary artery disease or dilated cardiomyopathy,
implanted with an ICD in the setting of primary prevention in 12 centers in France
between Jan. 2002 and Jan. 2012 were included in this retrospective observa-
tional multicentric study. Device therapies and complications were determined at
routine clinic visits during a mean follow-up of 3.1±2 years. Risks of events were
analyzed with propensity score matching.
Results: Among 3975 ICD recipients, patients not treated with beta-blockers
(n=601) were older (65±11 vs 63±11, p<0.0001), had similar rate of CAD (60%
vs 58%, p=0.51) and more frequently had lower ejection fraction (32% vs 27%,
p=0.009) and cardiac resynchronization therapy (59% vs 54%, p=0.02). Propen-
sity score for beta-blocker use was estimated for the 3984 patients and used
to assemble a cohort of 541 pairs of patients receiving and not receiving beta-
blocker, who were balanced on 22 baseline characteristics. Among matched pa-
tients, risks were higher with lack of beta-blocker use compared to users for all-
cause death (Hazard Ratio [HR] 1.34, 95% CI 1.02–1.75, p=0.04) and cardiac
death (HR 1.50, 95% CI 1.06–2.13, p=0.02), whilst similar for sudden death (HR
1.15, 95% CI 0.44–2.98, p=0.77), rates of appropriate therapies with primary pre-
vention ICD (HR 1.03, 95% CI 0.79–1.35, p=0.82) and rates of inappropriate ther-
apies (HR 1.24, 95% CI 0.60–2.53, p=0.56).
Conclusions: In a large contemporary cohort of patients with prophylactic ICD
implantation, lack of beta-blocker use was associated with similar risks of sudden
death, appropriate and inappropriate device therapies but higher rates of mor-
tality and cardiac death. Although the benefit may be lower for the prevention of
sudden death, beta-blockers should continue to be widely used as currently rec-
ommended for heart failure in the specific setting of patients with prophylactic ICD
implantation.

171 | BEDSIDE
Non-withdrawal of beta-blockers in acute decompensated chronic and
de-novo heart failure is associated with lower in-hospital and
3-months mortality: Findings from the GULF-CARE

C. Abi Khalil1, K. Sulaiman2, R. Singh3, N. Asaad4, K. Alhabib5, A. Alsheikh-Ali6,
M. Al-Jarallah7, B. Bulbanat8, W. Almahmeed9, M. Ridha10, N. Bazargani11,
H. Amin12, A. Elasfar13, P. Panduranga2, J. Al-Suwaidi14 on behalf of
GULF-CARE. 1Weill Cornell Medicine, Genetic Medicine and Medicine, Doha,

Qatar; 2Royal Hospital, National Heart Center, Muscat, Oman; 3Hamad

Medical Corporation Heart Hospital, Doha, Qatar; 4Hamad Medical Corporation

Heart Hospital, Adult Cardiology, Doha, Qatar; 5King Fahad Cardiac Center,

Department of Cardiac Sciences, Riyadh, Saudi Arabia; 6Sheikh Khalifa Medical

City, Department of Cardiology, Abu Dhabi, United Arab Emirates; 7Sabah

Al Ahmed Cardiac Center, Department of Cardiology, Kuwait City, Kuwait;
8Amiri Hospital., Department of Medicine, Kuwait City, Kuwait; 9Cleveland

Clinic Abu Dhabi, Heart and Vascular Institute, Abu Dhabi, United Arab

Emirates; 10Adan Hospital, Department of Cardiology, Kuwait, Kuwait; 11Dubai

Hospital, Department of Cardiology, Dubai, United Arab Emirates; 12Mohammed

Bin Khalifa Cardiac Centre, Bahrain, Bahrain; 13King Fahad Medical City,

Department of Cardiology, Tanta University, Riyadh, Saudi Arabia; 14Hamad

Medical Corporation Heart Hospital, Qatar Cardiovascular Research Center,

Doha, Qatar

Background: Beta-blocker therapy has been demonstrated to reduce mortality
in chronic heart failure. Whether it should be temporarily withdrawn during acute
decompensating chronic or de-novo heart failure, guidelines are not clear.
Purpose: The aim of this paper is to report on use of beta-blockers in patients
admitted with heart failure in the Middle East and to assess short-term and long-
term consequences of withdrawal or continuation of beta-blockers in heart failure
patients.
Methods: The Gulf CARE (Gulf aCute heArt failuRe rEgistry) is a prospective
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multicenter study of 5005 consecutive patients hospitalized with acute heart fail-
ure during February-November 2012 in 7 Middle Eastern countries. We studied
mortality and re-hospitalization for heart failure in patients with acute decompen-
sated chronic and de-novo heart failure, and a left ventricular ejection <40%, up
to one year.
Results: Among the 5005 patients admitted in the GULF-CARE, 2,208 patients
were treated with beta-blockers, of whom 1,549 (56.9%) were diagnosed with
acute decompensated chronic HF (ADCHF) and 632 (26.6%) with acute do-
novo heart failure (ADNHF). In the ADCHF group, 1054 patients (68%) had
a LVEF<40%. Among those 16 (1.6%) in-hospital deaths occurred in patients
whose beta-blocker therapy was not withdrawn as compared to 37 (40.2%) when
beta-blocker was discontinued (OR 0.02, 95% CI [0.01–0.05], p=0.001). In the
ADNHF group, 260 patients (24.6%) had a LVEF<40%. Among those, 5 (2.2%)
in-hospital deaths occurred in patients whose beta-blocker therapy was not with-
drawn as compared to 17 (47.2) when beta-blocker was discontinued (OR 0.02,
95% CI [0.01–0.07], p=0.001). At 3 months, mortality was lower in ADCHF pa-
tients in whom beta-blockers were maintained during the acute decompensation
(OR = 0.45, 95% CI [0.21–0.98], p=0.02), but not in the ADNHF group. At one
year, the earlier benefit of non-withdrawal of beta-blockers was lost in all patients.
However, rehospitalization for acute heart failure and length of hospital stay were
unaffected by beta-blocker discontinuation at all time intervals.
Conclusions: Non-withdrawal of beta-blockers in acute decompensated chronic
heart failure is associated with lower in-hospital and 3-months mortality, and lower
in-hospital mortality in patients with de-novo heart failure.

172 | BEDSIDE
Beta-blockers, ACE/ARB and MRA at discharge and outcome after
hospitalization of heart failure in octogenarians with HFPEF and
HFREF: a report from the BIO-HF registry

J. De Sutter1, B. Vande Kerckhove2, A.M. Willems2, C. Weytjens3. 1Ghent

University, Ghent, Belgium; 2AZ Maria Middelares, Gent, Belgium; 3Free

University of Brussels (VUB), Brussels, Belgium

Purpose: We aimed to assess the impact of the use of beta-blockers (BBL),
ACE/ARB and mineralocorticoid receptor antagonists (MRA) on all-cause mortal-
ity after discharge for hospitalization for heart failure in octogenarians
Methods: We studied 548 octogenarians who were included in the BIO-HF reg-
istry in 2 Belgian hospitals for an hospitalization for heart failure between 2010
and 2013. Patients were followed after discharge for all cause-mortality (complete
follow-up in 97%) for a mean follow-up of 24 months.
Results: Mean age of the 531 patients with complete follow-up was 85±4 years
(55% women). Mean LVEF was 46±16%. HFPEF (LVEF>50%) was present in
50% of patients. At discharge BBL were given in 80% of patients with HFREF and
69% of patients with HFPEF (p=0.005), ACE/ARB in 62% and 48% (p=0.002),
and MRA in 39% and 28% respectively (p=0.011)

In total 276 patients (52%) died during follow-up. Independent predictors for mor-
tality in multivariate Cox regression analysis were higher age, absence of beta-
blockers at discharge, lower systolic blood pressure on admission, higher creati-
nine levels on admission and a history of stroke (all p<0.05). The protective effect
of BBL was however only seen in patients with HFREF and not in HFPEF (figures
A and B for Kaplan-Meier curves). In univariate analysis, but not in multivariate
analysis, the use of ACE/ARB was associated with better outcome. Again, this
effect was only seen in HFREF patients and not in HFPEF patients. The use of
MRA was not associated with better outcome in HFREF and HFPEF patients.
Conclusion: In octogenarians admitted with HFREF, the use of BBL and
ACE/ARB at discharge are associated with a better outcome. This effect was
however not seen in HFPEF patients. The use of MRA was not associated with a
better outcome in both HFREF and HFPEF patients. These data can help priori-
tizing heart failure medication in very old patients admitted with heart failure.

173 | BENCH
Fingerprint of the renin-angiotensin-system during ARNI therapy in
patients with systolic heart failure

N. Pavo1, R. Wurm1, J. Novak1, M. Poglitsch2, M. Huelsmann1 on behalf of
MUW Heart Failure Group. 1Medical University of Vienna, Vienna, Austria;
2Attoquant, Vienna, Austria

Objective: Angiotensin-receptor-neprilysin-inhibition (ARNI), which combines
angiotensin receptor blockade (ARB) and neprilysin inhibition (NEPi), has been
shown to reduce hospitalization and all-cause mortality in patients with heart fail-
ure with reduced ejection fraction (HFrEF) compared to angiotensin-converting-
enzyme-inhibitor (ACE-I) therapy. NEPi was also hypothesized to exert favorable
effects on systemic renin-angiotensin-system (RAS) components, however, the
effect of ARNI on the alternate RAS axis has not been studied in details.
Methods: In our exploratory study, we investigated 6 patients with HFrEF eligible
for ARNI therapy in line with the PARADIGM enrollment criteria. Blood samples
were collected under ACE-I therapy and 4 weeks after switching to ARNI therapy.
The full spectrum of circulating plasma angiotensin metabolites were stabilized
with protease inhibitors and subsequently quantified by mass spectrometry.
Results: (Figure 1) As expected, ACE-I therapy led to suppressed Ang1–8 (AngII)
levels associated with elevated levels of Ang1–10 (AngI). Switching to ARNI ther-
apy resulted in a marked increase of Ang1–8 levels (ACE-I: 4.0pg/ml vs. ARNI:
283.2pg/ml) and lower Ang1–10 levels (ACE-I: 578.5pg/ml vs. ARNI: 459.1pg/ml)
due to recovered ACE activity and the onset of the ARB effect. However, the lev-
els of the putatively beneficial Ang1–7, a member of the alternate RAS axis and
counter player of Ang1–8, were higher on ACE-I therapy (ACE-I: 24.5pg/ml vs.
ARNI: 4.0pg/ml). This could be caused by the concomitant formation of Ang1–7
from excess Ang1–10 by NEP and reduced degradation to Ang1–5 by inhibited
ACE. ARNI therapy on the other hand consisting of ARB and NEPi, leaving ACE
activity largely unaffected, seems to go along with low Ang1–7 levels as a net
effect on the enzymatic interplay.

Figure 1

Conclusions: Ang1–7 levels seem to be reduced on ARNI therapy compared to
ACE-I. This suggests that the alternate RAS axis may not play an important role
in mechanisms responsible for the therapeutical benefits of ARNI.

174 | BENCH
Anti hypertrophic effects of LCZ696 in chronic cardiac pressure
overload

E. Sjaastad Norden1, K. Bergo1, L. Zhang1, M. Aronsen1, A. Hasic1,
R. Hussain2, I. Sjaastad1, A. Cataliotti1. 1University of Oslo, Institute for

Experimental Medical Research, Oslo, Norway; 2Novartis Pharma AG, Basel,

Switzerland

Background/Introduction: LCZ696 is a newly approved drug for treatment of
Heart failure with reduced ejection fraction (HFrEF). It combines the effects of
angiotensin receptor blockade and neprilysin inhibition, and was in a large clini-
cal trial shown to yield a major reduction in mortality when compared to current
standard therapy for HFrEF. The mechanisms mediating this beneficial effect re-
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main largely unknown. Furthermore, better understanding of this new molecule’s
mechanisms of action can potentially open up for other clinical applications.
Purpose: To investigate the effects of LCZ696 on cardiac function and remodel-
ing in a chronic model of increased afterload.
Methods: Thirty male Sprague Dawley rats were randomly assigned to three
different groups: vehicle treated sham operated (Sham, n=5); vehicle treated
transverse aortic banding (TAC) (vehAB, n=12); LCZ696 treated transverse aor-
tic banding (LCZAB, n=13). Oral gavage was performed once daily in all groups
for six weeks. Echocardiography and MRI were performed at six weeks, organ
weights were assessed, and tissues were examined using PCR and HPLC. * in-
dicates p<0.05 for vehAB vs. LCZAB.
Results: Both LCZAB and vehAB had similar trans-stenosis gradients as as-
sessed by echocardiography at randomization. MRI demonstrated increased left
ventricular mass in TAC animals, with LCZ reducing the observed change (Sham;
LCZAB; vehAB: 197±8,5; 213±8.46; 248±13.24 mm3*). Echocardiography in-
dicated a trend towards better diastolic function in LCZ treated animals. MRI
showed a trend towards decreased EF in TAC animals, with LCZ yielding improve-
ment (73.8±2.44; 71.42±1.5; 66.55±2.25%). At six weeks, LCZAB had a 11,5%
lower left ventricular weight than vehAB (0.85±0.02; 1.0±0.045; 1.1±0.057 g *).
Lung weight was lower in LCZAB than vehAB (1.5±0.049; 1.6±0.020; 1.72±0.07
g *), indicating improved cardiac function. There was a trend towards an increase
in Myh-7 in TAC, with lower levels in LCZAB than in vehAB, indicating possible fa-
vorable effects on cardiac remodeling. At six weeks TAC did not show increased
collagen on HPLC for hydroxyproline. Similarly, there were no increases of Col1.
There was a trend towards vehAB showing the highest expression of Col3 and
lowest expression of MMP9.
Conclusion(s): LCZ696 treatment reduces cardiac hypertrophy in this model of
sustained pressure overload, and showed a favorable trend for improved diastolic
and systolic function. Our findings support that the beneficial effects observed
in recent clinical studies could reflect favorable anti cardiac remodeling proper-
ties and that the clinical utility of this novel compound might be extended to pa-
tients with diastolic dysfunction secondary to pressure overload. There was no
observed fibrosis in this study. Further studies are warranted to investigate the
underlying mechanisms responsible for the observed beneficial effect and the
possible utility of LCZ696 in other disease states involving cardiac pressure over-
load.
Acknowledgement/Funding: Drugs were a gift from Novartis Pharma AG
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Superior actions of chronic peptide therapeutics with Cenderitide on
cardiorenal function and remodeling compared to enalapril through
reverse activation of gene pathways in experimental heart failure

T. Ichiki, J.S. Sangaralingham, G.J. Harty, B.K. Huntley, G.E. Harders,
D.M. Heublein, J.C. Burnett. Mayo Clinic, Division of Cardiovascular Diseases,

Rochester, United States of America

Purpose: Targeting the cardiorenal connection is an important therapeutic strat-
egy that may halt the vicious cycle that exists between the heart and kidney in
heart failure (HF). The cardiac natriuretic peptides have cardiorenal protective
effects, such as natriuresis, inhibition of fibrosis and suppression of the renin-
angiotensin-aldosterone system through the GC-A or GC-B receptors. As no dual
GC-A/GC-B activator exists in nature, we created a novel dual GC-A/GC-B ac-
tivator called Cenderitide (CD), which are in clinical trials for HF. However the
chronic effects of CD therapy on cardiorenal function and remodeling are unde-
fined. Hence, we sought to compare the actions of chronic administration of CD
and the ACE inhibitor, enalapril, on cardiorenal function and remodeling genes
in experimental HF. We hypothesized that dual GC-A/GC-B stimulation with CD
could reverse the activation of heart and kidney gene pathways that may lead to
beneficial effects in HF.
Methods: Experimental HF was induced in canines by rapid ventricular pacing at
240 bpm for 10 days, which mimics human HF. Canines were divided into 3 groups
(n=5 of each), untreated, CD with continuous SQ pump (CD-pump, 5 ng/kg/min)
or oral enalapril (0.5 mg/kg/day) for 10 days from the beginning of pacing. We
measured hemodynamics, echo parameters, circulating neurohumoral factors at
day 11. We also examined 182 gene profiles using RT-PCR microarrays related
to the NP system, fibrosis, growth factors, and inflammation in left atrium (LA)
and kidney cortex (KC). Gene network, pathway, bio-function and comparison
analysis were performed using Ingenuity Pathway Analysis (IPA) System.
Results: The CD-pump group, showed significantly less atrial and renal weights,
higher cardiac output, glomerular filtration rate, and ejection fraction, and lower
systemic vascular resistance and plasma renin activity (all p<0.05) without low-
ering mean arterial pressure (MAP) compared to untreated while the enalapril
group lacked these effects and had lower MAP. Gene profile analyses in LA and
KC showed significant reverse effects on modulated genes in HF such as TNF-
alpha, IL-1 beta, ROCK-2, caspase 7, Fas ligand, C-Myc and TP53 in CD-pump
group compared to untreated, which was not observed with enalapril. Network
and pathway analysis revealed improvements with CD in the LA and KC with
improvements in global gene pathways specifically related to cell survival, cellu-
lar movement, and inflammatory/immune response, which were not observed or
were less with enalapril.
Conclusions: Continuous SQ infusion of Cenderitide demonstrated superior
beneficial effects on cardiorenal function and remodeling genes compared to ACE
inhibition by reducing activated deleterious gene profiles in HF. Our findings sug-

gest that chronic peptide therapeutics with Cenderitide therapy provides key car-
diorenal protective actions in the setting of HF, which go beyond ACE inhibition
and support further investigations.

176 | BEDSIDE
Mineralocorticoid receptor antagonists on admission and in-hospital
outcome of patients hospitalized for acute heart failure

V. Bistola1, J.P. Parissis1, P.S. Simitsis1, D.F. Farmakis1, I.I. Ikonomides2,
S.K. Katsanos1, G.B. Bakosis1, D.B. Birmpa1, A.M. Mebazaa3, F.F. Follath4,
J.L. Lekakis5. 1Attikon University Hospital, Heart Failure Unit, Cardiology

Department, Athens, Greece; 2Attikon University Hospital, Athens, Greece;
3Hospital Lariboisiere, Department of Anesthesiology and Critical Care Medicine,

Paris, France; 4University Hospital Zurich, Zurich, Switzerland; 5Attikon

University Hospital, Cardiology Department, Athens, Greece

Background: Mineralocorticoid receptor antagonists (MRAs) constitute a benefi-
cial therapy in chronic heart failure, but their use in the acute heart failure (AHF)
setting remains rather unexplored. We assessed short-term outcome in AHF pa-
tients receiving or not MRAs in a large AHF cohort.
Methods: The Acute Heart Failure Global Registry of Standard Treatment
(ALARM-HF) was conducted during 2006–2007 and included a total of 4953
patients hospitalized for AHF in 9 countries in Europe, Latin America and Aus-
tralia. We compared in-hospital mortality between patients receiving or not MRAs.
Nearest-neighbor matching with 1:1 ratio by propensity score was applied to pro-
duce a balanced subsample consisting of pairs of treated and untreated patients.
Mortality was assessed by Mantel-Cox test and Cox regression with adjustment
for age category (≤75y vs >75y), sex, systolic blood pressure (SBP), heart rate
(HR), atrial fibrillation (AF), NYHA class, left ventricular ejection fraction (LVEF),
acute coronary syndrome (ACS), renal dysfunction and cardiogenic shock at pre-
sentation.
Results: From the original cohort of 4953 patients (1439 treated with MRAs and
3514 not treated) in which 39 baseline variables differed significantly between
treatment groups, a subsample of 2006 patients was derived using propensity
score matching (1003 in each treatment group) in which all baseline variables
were balanced as assessed by standardized mean differences. Overall, MRA
therapy led to a reduced in-hospital mortality both in the original [HR:0.311,
95% CI (0.239, 0.405), p<0.001] and in the matched sample [HR:0.371, 95%
CI (0.260, 0.530)] (Figure). The beneficial effect on mortality persisted after
adjustment for potential confounders before and after propensity-score match-
ing [HR:0.297, 95% CI (0.204, 0.433), p<0.001 and HR:0.392, 95% CI (0.253,
0.607), p<0.001, respectively]. In the subgroup analysis after matching, MRA
therapy exerted a beneficial effect on mortality irrespective of age category (≤75y
vs >75y), sex, cardiogenic shock, ACS, cardiac rhythm (sinus rhythm vs atrial
fibrillation) at presentation both before and after matching. However, although
MRAs reduced mortality on patients who presented with oliguria or anuria (log-
rank p<0.001), they did not affect mortality in patients with normal diuresis at
presentation (log-rank p=0.13). Moreover, MRAs had no effect on mortality in pa-
tients with LVEF ≥30%.

Conclusion: In AHF, MRA therapy prescribed in-hospital is associated with a
significantly lower short-term mortality.
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The effect of metformin on mortality rates and exercise tolerance in
patients with heart failure and type 2 diabetes

A. Retwinski1, M. Kosmalski2, A. Maggioni3, M. Crespo-Leiro4, G. Opolski5,
P. Ponikowski6, L. Polonski7, E. Jankowska6, J. Drzewoski2, J. Drozdz1.
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Universitario A Coruna, Unidad de Insuficiencia Cardiaca Avanzada y Trasplante
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of Cardiology, Wroclaw, Poland; 7Upper Silesian Cardiology Center, Katowice,

Poland

Background: Type 2 Diabetes mellitus is a frequent cause of heart failure. Im-
paired glucose management, hyperinsulinemia and insulin resistance present in
T2DM, resulting in abnormal biochemical processes, that worsen the course of
heart failure. Similarly, increased oxidative stress, chronic activation of the renin-
angiotensin-aldosterone system and activation of isoform PKCβ2 and RhoA/Rho
kinase pathways are suspected of participation in the development of heart failure
in type 2 diabetes.
Metformin is a first-line drug in type 2 diabetes. It seems to be the only antidiabetic
agent, which can reduce the risk of major cardiovascular events and mortality in
type 2 diabetes, however, its implementation in T2DM with HF is still contraindi-
cated.
Purpose: The aim of this post-hoc analysis was to assess whether metformin
administration in patients with heart failure and type 2 diabetes affects mortality
rates and exercise tolerance in 12-months follow-up.
Methods: The study included 1030 of 1126 patients with HF representing Pol-
ish population of the prospective observational study Heart Failure Long Term
Registry. 350 patients of the study population with a history of antidiabetic med-
ication were identified (112 women, mean age 66.8±10.8 years; BMI 30.3±5.5
kg/m2; LVEF 34.3±14.1%) and divided into two groups: receiving metformin or
not receiving metformin.
Results: 135 of 350 patients were treated with metformin. At 1-year follow-up
death occurred in 128 HF patients of the whole population (12.4%), in 53 pa-
tients with diabetes (15.3%) compared with 75 patients without diabetes (10.9%)
(HR 0.88; 95% CI: 0.86 to 0.90; p=0.045). Metformin treatment was associated
with lower mortality rates compared with non-metformin treated group (9,6% vs.
18,6%; HR 0,85; 95% CI: 0,81 to 0,89, p=0,023).
Metformin treatment was associated with lower NYHA class on admission to a
hospital in patients with acute HF or worsening compared with not-metformin
treated group (2.95 vs. 3.22; p=0.008). On discharge or first visit in outpatient
clinic and in 12 months follow-up mean NYHA class was similar in both groups
with diabetes (respectively: 2.29 vs. 2.38; p=0.17; 2.31 vs. 2.26; p=0.57). In terms
of age, gender, height, systolic and diastolic blood pressure, and last known ejec-
tion fraction, both groups with diabetes were similar, however, in group treated
with metformin higher weight and body mass index (respectively: 90.2±19.1 vs.
84.0±15.3 kg, p=0.003 and 31.4±6,0 vs. 29.6±5,1 kg/m2, p=0.003) were ob-
served.
Conclusion: The results of this study suggest that metformin treatment is asso-
ciated with a reduction in mortality and better clinical condition in diabetics with
heart failure. Therefore, we support the other authors suggestion that metformin
contraindications should be reconsidered.
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Novel diuretic response score predicts future cardiac events in acute
heart failure patients

S. Aoki1, T. Okumura1, A. Sawamura1, H. Hiraiwa1, T. Kondo1, N. Watanabe1,
T. Ichii1, N. Kano1, K. Fukaya1, K. Furusawa1, H. Mori1, R. Morimoto1,
Y. Bando1, M. Sakakibara2, T. Murohara1. 1Nagoya University Graduate School

of Medicine, Department of Cardiology, Nagoya, Japan; 2Handa City Hospital,

Department of Cardiology, Handa, Japan

Background: Heart failure (HF) patients are generally treated with diuretics un-
der the monitoring of systemic congestion. Poor diuretic response (DR) is associ-
ated with worse prognosis in patients with HF. However, little is known about the
predictor of poor DR leading to worse prognosis.
Purpose: The aims of this study were 1) to clarify the clinical characteristics on
admission of poor DR in acute HF patients with systemic congestion and 2) to
establish a score for predicting future cardiac events.
Methods: We enrolled 186 consecutive acute HF inpatients survived to discharge
(mean age of 78 years, 104 females). DR was calculated by the formula; in-
hospital �body weight (kg)/80 mg oral furosemide or equivalent loop diuretic
dose. Systemic congestion on admission was simply evaluated by the presence
of leg edema or jugular venous distention. We performed a logistic analysis to
clarify the characteristics of poor DR patients and constructed a new scoring
system defined by ROC curves of each factors. All patients were followed up
to one year after discharge. Cardiac events were defined as cardiac deaths and
re-hospitalization for worsening heart failure.
Results: The mean of left ventricular ejection fraction was 44% and plasma brain
natriuretic peptide level was 960 pg/mL. The median length of stay was 18 days,

the total amount of furosemide was 570 mg, and the �body weight was -3.6 kg. Is-
chemic status, hemoglobin level and pre-hospital loop diuretics dosage indepen-
dently characterized poor DR (OR: 3.05; 95% CI: 1.32–7.06; p=0.009, OR: 0.81;
95% CI: 0.67–0.98; p=0.027, OR: 1.03; 95% CI: 1.01–1.05; p<0.001, respec-
tively). DR score was calculated as the summation of points awarded for the pres-
ence of 3 parameters (ischemic etiology, 1point; hemoglobin <10.5g/dl, 1point;
and pre-hospital loop diuretics dosage, 20–40mg, 1point; ≥40mg, 2points). The
probability of cardiac events was significantly higher as the DR score was in-
creased (Figure) and adjusted multivariate analysis identified the DR score as an
independent predictor of cardiac events (HR: 1.70 per 1 point; 95% CI: 1.33–2.18;
p<0.001). In addition, the DR score was associated with worsening renal function
in hospital (p=0.001) and needs for loop diuretics at discharge (p<0.001).

Kaplan-Meier analysis for cardiac events with DR score.

Conclusions: Poor DR of acute HF inpatients with systemic congestion is char-
acterized by ischemic etiology, anemia and excessive loop diuretic exposure on
admission. DR score is a novel scoring system giving a good prediction for DR, in-
hospital worsening renal failure, needs for loop diuretics at discharge and future
cardiac events in acute HF patients.

WHAT’S NEW IN HEREDITARY DYSLIPIDAEMIA?
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Reducing low density lipoprotein cholesterol (LDL-C) in homozygous
familial hypercholesterolemia (HoFH) with a microsomal triglyceride
transfer protein (MTP) inhibitor may reduce CV events

M.L. Ager1, A. Hutchings2, H. Phillips3. 1Arduvo Ltd, London, United Kingdom;
2Dolon Ltd, London, United Kingdom; 3Aegerion Pharmaceuticals Ltd, Uxbridge,

United Kingdom

Background: HoFH is characterised by increased risk of premature CV events
& cardiac death due to cumulative exposure to very high levels of LDL-C. Lomi-
tapide (MTP inhibitor) has been shown to reduce mean LDL-C levels in adult
HoFH patients by 50% in a completer population (median 40%); however, impact
on CV events is unknown.
Hypothesis: Reduction in LDL-C levels in HoFH patients treated with lomitapide
may lead to reduced numbers of CV events.
Methods: There are little data to estimate the expected CV event rate in HoFH
patients. We used data on major CV events (MACE) reported in patients with
FH (both HoFH [49%] & heterozygous FH [HeFH]) in the 2 years prior to tak-
ing mipomersen as the best available source to estimate event rate (Duell, AHA
2014). This is likely to be a conservative estimate as HeFH patients tend to have
a lower CV risk than HoFH patients. During the 24 months prior to mipomersen
treatment, 64 FH patients (62%) had 146 events in 207 patient years of exposure
(25.7 patients had a MACE/1000 months observed, 58.8 events/1000 months ob-
served). These data were transformed to give an expected event rate of 69 for the
same patient-years exposure as in the lomitapide studies (98 patient-years). The
expected event rate was compared to actual MACE recorded in the lomitapide
clinical studies.
Lomitapide was added to standard of care in 29 adult HoFH patients with mean
baseline LDL-C 8.7mmol/L in a single arm 78-week phase 3 trial & extension
study (up to 246 weeks; Cuchel, Lancet 2013; Cuchel, Circulation, 2015). 12 pa-
tients dropped out of the phase 3 study and/or did not enter the long-term exten-
sion & therefore were not followed up. As these patients may have unreported CV
events, we performed a “worst-case analysis” where each patient was assumed
to have had 1 MACE.
A chi-square test was performed & the number needed to treat (NNT) to prevent a
MACE was calculated for the observed number of events & worse case scenarios.
Results: Only two MACE were reported in the lomitapide trials, both occurring
in the long term extension study; 1 cardiac death & 1 CABG (equivalent to 1.7
events/1000 patient months of treatment). In the worst-case analysis, 14 CV
events may have occurred in patients who had received lomitapide (equivalent
to 11.9 events/1000 patient months of treatment). This compares to an estimated
number of expected MACE of 69 in the FH patients not on lomitapide (chi2=220;
p<0.001 for observed events & chi2=148; p<0.001 for worst case scenario). The
likely NNT to prevent a MACE in 1 year of lomitapide treatment is estimated be-
tween 1 & 2 (both observed & worst case scenario).
Conclusions: There were significantly fewer MACE in patients taking lomitapide
than would be expected based on a model of expected event rate. The NNT with
lomitapide to achieve the estimated event reduction is very low. The data are
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suggestive that lomitapide may reduce CV events in HoFH patients. More data
are required to confirm in clinical practice.
Acknowledgement/Funding: The study was funded by Aegerion Pharmaceuti-
cals
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Antioxidant property of high-density lipoprotein predicts the presence
of atherosclerotic cardiovascular disease and corneal arcus in patients
with familial hypercholesterolemia

M. Ogura, M. Morimoto, M. Harada-Shiba. National Cerebral and Cardiovascular

Center, Department of Molecular Innovation in Lipidology, Osaka, Japan

Background: Familial hypercholesterolemia (FH) is characterized by elevated
LDL-cholesterol and increased risk of premature atherosclerotic cardiovascular
disease (ASCVD). Although it has been reported that low-density lipoprotein-
lowering therapy delays the onset of ASCVD, it still remains difficult to prevent
it. Therefore, novel biomarkers and therapeutic targets are necessary to evaluate
and prevent atherosclerosis in FH. Recently, we reported that cholesterol efflux
capacity was independently and inversely associated with the presence of AS-
CVD in FH patients. Accordingly, we hypothesized that antioxidant property of
high-density lipoprotein (HDL) also involve the development of atherosclerosis,
tendon xanthomas, and corneal arcus in patients with FH.
Purpose: The aim of this study was to investigate associations between antioxi-
dant property of HDL and the presence of ASCVD as well as clinical features in
patients with heterozygous FH.
Methods: Among patients followed up in the outpatient clinic of our hospital, 225
consecutive patients diagnosed as heterozygous FH were enrolled in this cross-
sectional study. All patients had been previously treated with lipid lowering therapy
including statins. Oxygen Radical Absorbance Capacity (ORAC) assay was used
for the evaluation of the antioxidant activity of apolipoprotein B–depleted serum
from the study participants. Achilles tendon thickness was measured using soft
X-ray radiography and carotid atherosclerosis was evaluated by high-resolution
ultrasonography.
Results: Eighty-one patients (36%) of them were known to have ASCVD. ORAC
value was correlated with both serum HDL cholesterol (HDL-C) (r = 0.27,
P<0.0001) and serum apolipoprotein A-I (ApoA-I) (r = 0.27, P=0.0003) levels.
In univariate analyses, ORAC value was lower in patients with ASCVD compared
with those without ASCVD. This relationship remained significant after adjust-
ment for cardiovascular risk factors (odds ratio per 1-SD increase, 0.97; 95%
confidence interval, 0.95–0.99; P=0.0231). However, subsequent adjustment for
HDL-C or ApoA-I levels attenuated this relationship. Decreased ORAC value was
associated with the presence of corneal arcus even after adjusting for cardiovas-
cular risk factors and HDL-C (odds ratio per 1-SD increase, 0.97; 95% confidence
interval, 0.94–0.99; P=0.0035). Interestingly, there were no correlation between
ORAC value and Achilles tendon thickness nor carotid intima-media thickness.
Conclusions: ORAC value, an antioxidant property of HDL, was independently
associated with the presence of ASCVD and corneal arcus in heterozygous FH. In
view of residual risks after treatment with statins, the antioxidant property of HDL
might be a novel biomarker and a therapeutic target for preventing atherosclerosis
in patients with FH.
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Lp(a) levels predict cardiovascular events in patients with Familial
Hypercholesterolemia but not in unaffected relatives. SAFEHEART
registry results

L. Perez De Isla1, R. Alonso2, A. Saltijeral3, R. De Andres4, P. Miramontes5,
O. Muniz6, F. Fuentes-Jimenez7, J.L. Diaz-Diaz8, D. Zambon9, T. Padro10,
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Background: Heterozygous familial hypercholesterolemia (FH) increases the
risk of cardiovascular disease. Lp(a) is a predictor of cardiovascular events in
patients with FH. Nevertheless, it is not well known its prognostic accuracy in
patients without FH.
Aim: To determine the relationship between Lp(a) levels and the development of
cardiovascular events in a large cohort of FH patients and unaffected relatives.
Methods: Data from the study, which recruited individuals aged 18 and older be-
tween January 2004 and October 2015 were analysed. Out of them, 2362 were
genetically diagnosed of FH and followed-up; 797 unaffected relatives were also
followed-up. The end-point consisted of fatal or non-fatal new onset myocardial in-
farction, fatal or non-fatal new onset ischemic stroke, coronary revascularization,
aortic valve replacement, peripheral artery revascularization and cardiovascular
death. Lp(a) level cut-off point was 50 mg/dl.

Results: Mean age of FH individuals and unaffected relative were 45.5±15.4 and
42.5±15.5 years. 1087 (45.2%) FH patients and 373 (45.9%) relatives were male.
Mean follow-up time was 5.5±3.2 years. Figure below shows the survival curves
for the combined end-point. Log rank p value was <0.001 and 0.24 for FH patients
and unaffected relatives respectively.

Survival curves

Conclusions: Increased Lp(a) levels are related to the development of cardio-
vascular events in patients with FH. Nevertheless, this association is not found in
their relatives without FH.
Acknowledgement/Funding: Grant G03/181 and FIS PI12/01289 from Instituto
de Salud Carlos III (ISCIII), Grant 08-2008 Centro Nacional de Investigación Car-
diovascular (CNIC).
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Familial hypercholesterolaemia diagnosis: a case of missed
opportunity
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Background/Introduction: Individuals with familial hypercholesterolaemia (FH)
have lifelong elevations of LDL-Cholesterol (LDL-C) resulting in an increased risk
of severe atherosclerotic disease, such as myocardial infarction and stroke. Its
sequelae can be prevented by early diagnosis and treatment. Whilst bespoke
studies suggest a prevalence of 1 in 200–250, the “diagnostic” real world preva-
lence is poorly described.
Purpose: To estimate the prevalence of FH in the UK, from both confirmed and
missed diagnoses, in a contemporary real-world primary care database.
Methods: Patient-level data available in the Clinical Practice Research Datalink
(CPRD), a UK-based general practice database covering an approximate annual
population of 5.2 million patients, were examined. Confirmed FH diagnosis was
ascertained via a narrow range of diagnostic codes present in CPRD. For patients
with at least one LDL value and no coded diagnosis of FH the possibility of FH
was inferred via a score calculated according to either the Dutch Lipid Network
Criteria or published EUROASPIRE criteria, or both. Patients without a confirmed
FH diagnostic code but achieving a pre-defined “Definite” or “Probable” score
were classified as having a missed diagnosis of FH. Prevalence of confirmed and
missed FH diagnosis was also estimated separately according to gender and by
age range: 19–39, 40–59, ≥60 years. Analyses were restricted to adult patients
and all estimates were calculated for the period spanning August 2008 to July
2013.
Results: Diagnoses confirmed by presence of an FH diagnostic code in CPRD
indicate a prevalence of 1.3 (95% confidence intervals (CI) 1.3–1.4) per 1,000
persons. This increased approximately ten-fold, to 11.7 (95% CI 11.5–11.8) per
1,000 persons, when missed diagnoses were counted. Prevalence of coded FH
increased with age from 0.5 (95% CI 0.5–0.5) to 1.7 (95% CI 1.6–1.8) to 2.1 (95%
CI 2.0–2.1) per 1000 individuals in the 19–39, 40–59 and ≥60 years age ranges,
respectively. A similar pattern was observed for missed diagnoses; the prevalence
being 1.6 (95% CI 1.4–1.8), 8.3 (95% CI 8.1–8.5) and 15.6 (95% CI 15.4–15.8)
per 1,000 individuals in the age ranges 19–39, 40–59 and ≥60 years, respectively.
Differences in diagnosis by gender were identified, prevalence of coded FH being
1.4 (95% CI 1.4–1.5) per 1,000 in females and 1.2 (95% CI 1.2–1.3) per 1,000 in
males, and for missed diagnosis 12.0 (95% CI 11.8–12.2) per 1,000 females and
11.3 (95% CI 11.1–11.5) per 1,000 males respectively.
Conclusion(s): Applying surrogate diagnostic criteria to a real-world primary
care dataset the extent of potential under-diagnosis of FH is significant, suggest-
ing that as few as 1 in 10 FH patients may be diagnosed. There appears to be an
important need for diagnostic screening and education to identify FH in primary
care.
Acknowledgement/Funding: The study was funded by Amgen Ltd
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Whole exome sequencing in primary severe hypertriglyceridemia

H. Tada, M. Kawashiri, A. Nohara, A. Inazu, H. Mabuchi, M. Yamagishi.
Kanazawa University, Kanazawa, Japan

Background: Few data exist regarding clinical application of whole exome
sequencing (WES) for the molecular diagnosis of severe hypertriglyceridemia
(HTG).
Methods: WES was performed on 28 individuals exhibiting severe HTG (≥1,000
mg/dl) without any transient causes (15 men, mean age 42±20 yr, median triglyc-
eride 1,756 mg/dl [interquartile range 1,288–2,443]) followed by recessive and
dominant inheritance modeling in known monogenic HTG genes and disease-
network candidate analysis gene ranking to identify a causative mutation(s), in-
cluding novel underlying genetic mechanism for severe HTG.
Results: Using our schema, we identified possible causative mutation(s) in 14
individuals (50%). Among them, we identified 2 individuals with lipoprotein lipase
(LPL) deficiency with double mutations in LPL gene, and 2 individuals with a het-
erozygous mutation carrier in LPL gene. Moreover, we identified one individual
harboring a double mutations in LPL gene and APOA5 gene. Also we identi-
fied one individual with a heterozygous mutation in lipase maturation factor 1
(LMF1) gene, which is rarer form of familial hyperchylomicronemia, and 2 indi-
viduals with type 3 hyperlipidemia harboring mutations in APOE gene, including
novel ones. Interestingly, we also identified 6 other individuals harboring a dele-
terious mutation in cyclic AMP-responsive element-binding protein 3-like protein
3 (CREB3L3), MLX Interacting Protein-Like (MLXIPL), SLC25A40 genes, glucok-
inase regulatory protein (GCKR), possibly associated with this extreme pheno-
type.
Conclusion: We identified potential causative mutations in 14 among 28 individ-
uals (50%) with severe HTG within the coding region of the genes known to cause
rare Mendelian dyslipidemias. Clinical WES is now feasible where molecular di-
agnoses could be made in such extreme cases, which could potentially provide
appropriate therapies.

184 | BEDSIDE
Prevalence, clinical features, and prognosis of patients with extremely
low high-density lipoprotein cholesterol

H. Tada, M. Kawashiri, A. Nohara, A. Inazu, H. Mabuchi, M. Yamagishi.
Kanazawa University, Kanazawa, Japan

Background: Little data exist on the clinical features of patients with an extremely
low level of HDL-C.
Methods: An observational study of 429 patients with an extremely low HDL-C
level (<20 mg/dl) among 43,368 subjects whose serum HDL-C was measured for
any reason from April 2004 to March 2014. We investigated the potential causes
of reduced HDL-C, their prognosis, and the cause of death in patients with ex-
tremely low HDL-C levels.
Results: Most patients (n=425, 99%) showed secondary causes, including ma-
lignancies (n=157, 37%), inflammatory diseases (n=219, 51%), or other critical
situations, such as major bleeding (n=58, 14%). During the median 175 days fol-
low up period, 106 patients died. As many as 80 (75%) of the causes of death
were either from malignancies, inflammatory diseases, or major bleeding. Multiple
regression analysis showed that the presence of malignancy and HDL-C were in-
dependently associated with death. Receiver-operating characteristic curve anal-
yses identified HDL-C <15 mg/dl as the optimal cutoff for predicting a worst-case
prognosis. The cumulative survival curve revealed that those patients with HDL-
C <15 mg/dl had significantly higher mortality than those whose level was ≥15
mg/dl.

Figure 1

Conclusions: Most patients with an extremely low level of HDL-C displayed sec-
ondary causes, including malignancies, inflammatory diseases, and other critical

situations. We suggest that secondary causes should be carefully assessed in
such patients.
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Association of genetic variants with dyslipidemia and chronic kidney
disease in a longitudinal population-based genetic epidemiological
study

M. Oguri1, T. Fujimaki2, H. Horibe3, K. Kato4, T. Murohara5, K. Matsui6,
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Background: Dyslipidemia, including hypertriglyceridemia, hyper-low density
lipoprotein (LDL)-cholesterolemia, and hypo-high density lipoprotein (HDL)-
cholesterolemia, is an important risk factor for coronary artery disease. Chronic
kidney disease (CKD) increases risk not only for end-stage renal disease but
also for a poor cardiovascular outcome. We previously identified nine genes and
chromosomal region 3q28 as susceptibility loci for myocardial infarction, ischemic
stroke, or CKD in Japanese by genome-wide or candidate gene association stud-
ies.
Purpose: The purpose of the present study was to examine the relation of 13
polymorphisms at these 10 loci to the prevalence of hypertriglyceridemia, hyper-
LDL-cholesterolemia, hypo-HDL-cholesterolemia, or CKD in community-dwelling
Japanese.
Methods: Study subjects comprised 6027 individuals who were recruited to the
Inabe Health and Longevity Study, a longitudinal genetic epidemiological study
of atherosclerotic, cardiovascular, and metabolic diseases. The subjects were re-
cruited from individuals who visited the health care center at Inabe General Hos-
pital for an annual health checkup, and they are followed up each year (mean
follow-up period, 5 years).
Results: Longitudinal analysis with a generalized estimating equation and with
adjustment for age, sex, and body mass index (BMI) for the dyslipidemia anal-
ysis, or for age, sex, BMI, smoking, hypertension, diabetes mellitus, and dys-
lipidemia for the CKD analysis revealed that rs6929846 (T→C) of the buty-
rophilin subfamily 2 member A1 gene (BTN2A1) was significantly associated
with hypertriglyceridemia (P=0.0001), hyper-LDL-cholesterolemia (P=0.0004),
and CKD (P=0.0007); rs2569512 (G→A) of the interleukin enhancer binding fac-
tor 3 gene (ILF3) was associated with hyper-LDL-cholesterolemia (P=0.0029);
and rs2074379 (G→A, P=0.0019) and rs2074388 (G→A, P=0.0029) of the al-
pha kinase 1 gene (ALPK1) were associated with CKD. Longitudinal analysis
with a generalized linear mixed-effect model and with adjustment for covariates
among all individuals revealed that rs6929846 of BTN2A1 was significantly re-
lated to serum concentrations of triglycerides (P=0.0011), LDL-cholesterol (P=3.3
× 10–5), and creatinine (P=0.0006) as well as to estimated glomerular filtra-
tion rate (P=0.0004); rs2569512 of ILF3 was related to the serum concentra-
tion of LDL-cholesterol (P=0.0221); and rs2074379 (P=0.0302) and rs2074388
(P=0.0336) of ALPK1 were related to the serum concentration of creatinine. Sim-
ilar analysis among individuals not taking anti-dyslipidemic medication revealed
that rs6929846 of BTN2A1 was significantly related to serum concentrations of
triglycerides (P=8.3 × 10–5) and LDL-cholesterol (P=0.0004), and that rs2569512
of ILF3 was related to the serum concentration of LDL-cholesterol (P=0.0010).
Conclusion: BTN2A1 may thus be a susceptibility gene for hypertriglyceridemia,
hyper-LDL-cholesterolemia, and CKD in Japanese individuals.

186 | BEDSIDE
Common polymorphisms in the 5-lipoxygenase pathway confer risk of
myocardial infarction - A Danish case-cohort study

A. Gammelmark1, M.S. Nielsen1, S. Lundbye-Christensen1, A. Tjoenneland2,
E.B. Schmidt1, K. Overvad3. 1Aalborg University Hospital, Department of

Cardiology, Aalborg, Denmark; 2Danish Cancer Society Research Center,

Copenhagen, Denmark; 3Aarhus University, Section for Epidemiology,

Department of Public Health, Aarhus, Denmark

Background: The 5-lipoxygenase pathway is an inflammatory pathway that has
been implicated in the development and manifestation of cardiovascular disease.
Studies have suggested, that genetic polymorphisms related to key enzymes in
this pathway may confer risk of myocardial infarction (MI).
Purpose: This study investigated the association of pre-selected genetic poly-
morphisms related to four key enzymes in the 5-lipoxygenase pathway (arachi-
donate 5-lipoxygenase and an activating protein (ALOX-5 and ALOX-5 AP),
leukotriene A4 hydroxylase (LTA4-H) and leukotriene C4 synthase (LTC4-S)) with
incident MI.
Methods: In a Danish cohort study 57,053 participants, aged 50–64 at enrolment,
were recruited from 1993–97. We conducted a case-cohort study including cases
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with incident MI and a randomly selected sub cohort of 3,000 participants. Cases
were identified from national registries through July 2013. Based on a literature
review, a total of 22 SNP’s were selected and genotypes were assessed using
the commercially available KASP™ genotyping assay. A tandem-repeat polymor-
phism, located at the promoter region of the ALOX-5 gene, was genotyped by
multi-titre plate sequencing. Associations were evaluated using a weighted Cox
proportional hazards model adjusting for potential confounders. An additive model
of inheritance was assumed unless otherwise stated.
Results: During a median follow-up of 17.0 years we identified 3,089 cases of
incident MI. Two SNP’s in the gene encoding ALOX-5 AP were associated with
incident MI (rs9551963 & rs17222842), suggesting a negative association when
comparing homozygotes for the major allele with one or two (rs9551963) and
two (rs17222842) copies of the minor allele, respectively. One SNP (rs2247570),
located at the genomic region of LTA4-H, was associated with higher risk of MI
(HR=1.28, 95% CI: 1.03–1.59) in subjects with two copies of the minor allele
compared to homozygotes for the major allele. Furthermore, the promoter poly-
morphism of ALOX-5 was associated with risk of MI, when assuming a recessive
model. For carriers of two variant alleles a HR of 1.43 was observed (95% CI:
1.01–2.02) when compared to carriers of one or two wildtype alleles.
Conclusions: Common polymorphisms in candidate genes of the 5-
lipoxygenase pathway was associated with incident MI, suggesting a potential
role for this pathway in the development of cardiovascular disease.
Acknowledgement/Funding: The Danish Heart Association, Denmark; Hertha
Christensen Foundation; The Danish Cancer Society; Heinrich Kopps Grant
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Big data and lipoproteins: prevalence of dyslipidemias in 100 762
individuals
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Background: Heterozygous Familial Hypercholesterolemia (HeFH) is a disorder
which is under-diagnosed and has a severe long-term cardiovascular risk. This is
also the case for other severe dyslipidemias. The prevalence of dyslipidemia has
rarely been assessed in large databases.
Methods: Based on a huge sample of lipid panels, we assessed the prevalence
of individuals classified with the different Dutch Lipid Clinic Network (DLCN) cat-
egories, of isolated high triglycerides (TG) >200 mg/dL, of mixed dyslipidemia
[total cholesterol (TC) >240 mg/dL or LDL-cholesterol (LDL-C) >160 mg/dL and
TG >200 mg/dL], of isolated low HDL-cholesterol (HDL-C) [TG <200 mg/dL and
HDL-C <40 mg/dL] and of high lipoprotein (a) (Lp(a) >50 mg/dL). LDL-C levels
were calculated with the Friedewald or the Planella formula if elevated triglyc-
erides.
Results: From 2006 to 2015, 100 762 lipid panels were obtained from subjects
higher than 15 years old and of both gender in a large database in a French Uni-
versity Hospital. Mean TC was 195±51 mg/dL; mean TG: 132±116 mg/dL; HDL-C
in men 47±14 mg/dL; HDL-C in women 60±18 mg/dL; LDL-C: 115±41 mg/dL and
Lp(a): 35±46 mg/dL. The prevalence of LDL-C between 155 and 190 mg/dL was
11.53%; the prevalence of LDL-C between 191 and 250 mg/dL was 2.67%; the
prevalence of LDL-C between 251 and 325 mg/dL was 0.30% and the preva-
lence of LDL-C >325 mg/dL was 0.05%. The prevalence of isolated high TG was
8.75%; the prevalence of mixed dyslipidemia was 4.12%; the prevalence of iso-
lated low HDL-C was 16.07% and the prevalence of high Lp(a) was 25.04%. Dif-
ferent combinations of dyslipidemias (with their confidence intervals) are shown
in the figure. The prevalence of hypercholesterolemia and hypertriglyceridemia
was 28.1%.

Conclusions: The prevalence of definite or probable HeFH was 1/286 subjects
and only 59% of subjects had normal lipid values.

NEW TECHNOLOGIES IN ECHO-VENTRICULAR
FUNCTION AND MYOCARDIAL DISEASES

P195 | BEDSIDE
Diastolic dysfunction revisited: a new, feasible and unambigious
classification predicts major cardiovascular events

N.D. Johansen1, T. Biering-Sorensen2, J.S. Jensen2, R. Mogelvang3.
1University of Copenhagen, Faculty of Health and Medical Sciences,

Copenhagen, Denmark; 2Gentofte Hospital - Copenhagen University Hospital,

Department of Cardiology, Hellerup, Denmark; 3Rigshospitalet - Copenhagen

University Hospital, Department of Cardiology, Copenhagen, Denmark

Background: Diastolic dysfunction (DDF) is a significant predictor of major ad-
verse cardiac events (MACE) in the general population and a number of echocar-
diographic parameters have been shown to reflect DDF. However, current classi-
fications of DDF are ambiguous and subjects often present with non-congruent
parameters.
Purpose: The aim of this study was to investigate the independent prognostic
value of established echocardiographic parameters in a community-based popu-
lation and create a new classification of DDF.
Methods: Within a prospective, community-based study, 1851 participants were
examined by echocardiography including Tissue Doppler Imaging (TDI) in 2001–
2003 and followed (median 10.9 years) with regard to MACE defined as cardio-
vascular death or admission due to either heart failure or acute myocardial in-
farction. Follow-up was 100% complete. Risk of MACE associated with different
echocardiographic markers of DDF was estimated using Cox proportional haz-
ards regression models.
Results: We found that persons with impaired myocardial relaxation as defined
by low peak early diastolic mitral annular velocity e’ by TDI had higher incidence of
clinical and echocardiographic markers of cardiac dysfunction and increased risk
of MACE. Amongst persons with impaired relaxation, only echocardiographic in-
dices of increased filling pressures such as LAVI≥34 mL/m2 (HR 1.97 (1.13–3.45,
p=0.017), E/e’≥17 (HR 1.89 (1.34–2.65), p<0.001), and E/A>2 (HR 5.24 (1.91–
14.42), p=0.001) provided additional and independent prognostic information on
MACE. Based on these findings, we created a new classification of DDF where
all grades were significant predictors of MACE (Figure 1) independently of age,
sex, and clinical data (Mild DDF: HR 1.99 (1.23–3.21), p=0.005; Moderate DDF:
HR 3.11 (1.81–5.24), p<0.001; Severe DDF: HR 4.20 (1.81–9.73), p<0.001).

Survival according to DDF grades.

Conclusions: In the general population, we found that persons with impaired
myocardial relaxation had a higher incidence of clinical and echocardiographic
markers of cardiac dysfunction. The presence of echocardiographic markers of
elevated filling pressures in persons with impaired relaxation increased the risk of
MACE significantly. Based on this, we present a new, feasible, and unambiguous
classification of DDF capable of accurate risk prediction in the community.
Acknowledgement/Funding: Grants from the Lundbeck Foundation, the Novo
Nordisk Foundation, and the Danish Heart Foundation (07-10-R60-A1698-B132-
22413) were received.
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Feasibility of noninvasive assessment of myocardial stiffness in the
ischemic segment using early systolic lengthening and post-systolic
shortening

K. Masuda, T. Asanuma, D. Sakurai, E. Iwagami, T. Kamimukai, S. Nakatani.
Osaka University Graduate School of Medicine Division of Functional

Diagnostics, Suita, Osaka, Japan

Background: The assessment of myocardial stiffness is important to evaluate
cardiac function but it invasively and indirectly assessed by catheter method. Al-
though early systolic lengthening (ESL) and post-systolic shortening (PSS) ob-
served in the ischemic segment could be affected by the myocardial stiffness,
there have been no reports to directly prove it. The aim of this study was to eval-
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uate the feasibility of noninvasive assessment of myocardial stiffness by speckle
tracking echocardiography.
Methods: In 13 open-chest dogs, left ventricular short-axis images were acquired
at baseline, during 5-minutes left anterior descending coronary artery (LAD) oc-
clusion and after intramyocardial injection of 100% (n=8) or 60% (n=5) ethanol
into the LAD territory to stiffen the myocardium in addition to ischemia. Circum-
ferential strains were analyzed and the peak systolic strain (εS), the amplitude of
ESL (εESL) and PSS (εPSS) were measured in each stage. The Young’s modulus
was measured at the ischemic myocardium from the excised heart with a digital
force gauge.
Results: In the group of 60% ethanol injection, εS, εESL and εPSS were al-
most similar to during LAD occlusion. However, εESL and εPSS significantly de-
creased in the group of 100% ethanol injection compared to during LAD occlu-
sion (Table). The Young’s modulus of the myocardium of 100% ethanol injection
was higher than that of the 60% ethanol injection (100%; 0.21±0.04 vs. 60%;
0.12±0.03 N/cm2, p<0.05). εESL was tended to be correlated to the Young’s
modulus (r=0.53, p=0.06). εPSS was significantly correlated to Young’s modulus
(r=0.59, p=0.03).

100% Ethanol group 60% Ethanol group

baseline occlusion ethanol occlusion baseline occlusion ethanol occlusion
vs. ethanol vs. ethanol

εESL [%] 2.3±1.2 6.1±3.1 2.9±1.6 P=0.02 2.4±1.9 8.6±2.9 5.1±1.4 P=0.08
εPSS [%] −0.3±0.8 −7.7±2.6 −2.2±1.8 P<0.001 −0.3±0.6 −11.1±2.7 −6.0±2.5 P=0.07

Conclusion: ESL and PSS are affected not only by myocardial ischemia but also
by myocardial stiffness. The assessment of PSS by speckle tracking echocardio-
graphy may be useful for estimating stiffness of the ischemic myocardium.

P197 | BENCH
Increased intraventricular pressure gradient during isovolumic
relaxation time is related to dyssynhrony during ischemia. A dog study
by the new echocardiographic method of relative pressure imaging

M. Stugaard, T. Kamimukai, K. Masuda, D. Sakurai, T. Asanuma, S. Nakatani.
Osaka University Graduate School of Medicine, Suita, Japan

Background: Velocity information can be converted to pressure information
based on fluid momentum equations. We have applied the divergence operation
of the Navier-Stokes equation to velocity fields obtained by vector flow mapping
and developed a new method, Ultrasonic Relative Pressure Imaging (RPI), to vi-
sualize and calculate regional pressure distribution.
Purpose: The purpose was to investigate if RPI can detect regional ischemic
dysfunction in the left ventricular (LV) outflow tract in diastole.
Methods: An open-chest dog model (n=7) was applied; LAD was occluded for
intervals of 2 minutes. A Millar catheter was introduced into the LV. Echocardio-
graphy was recorded from apical 3-chamber views. RPI was created offline; pres-
sure difference (PD) was computed between apex and base of the LV outflow
tract. Strain curves were created in 3 anterior and 3 posterior segments of the LV.
Results: The figure shows color-coded RPI during isovolumic relaxation time
(IVRT) at baseline and occlusion (upper left & right), red is higher and blue

Figure 1

Abstract P199 – Table 1. Prognosis parameters

TAPSE TDI tricuspid annulus S’ velocity RVGLS RV free wall LS RV basal LS LVGLS LV basal LS LVEF Pericardial effusion

Surv 16.3±3.7 10.5±2.7 −12.4±2.8 −16.5±3.6 −9.4±2.9 −8.3±2.7 −4.7±2.9 57.0±8.1 42.1%
No Surv 13.7±3.2 8.1±1.1 −9.3±3.0 −11.7±3.1 −6.5±2.1 −7.8±3.1 −4.7±2.4 50.1±15.5 78,6%
p 0.04 0.01 0.06 0.02 0.02 NS NS NS 0.03

lower pressure relative to reference. Ischemia induced a prominent positive peak
in the PD waveform during IVRT as pressure redistributed, increasing from -
0.008±0.101 to 0.273±0.043 mmHg (p<0.0001) (lower left). In anterior ischemic
segments, postsystolic shortening (PSS) was found. Time delay to peak systolic
strain between posterior and anterior segments increased from -1±23 to 69±43
ms (p<0.01) (lower right), and correlated with IVRT PD (r=0.72, p<0.01).
Conclusion: By RPI, an increased positive PD was detected during IVRT in the
LV outflow tract during ischemia. This new parameter is related to dyssynchrony
and may reflect PSS.

P198 | BEDSIDE
Bidimensional longitudinal systolic strain as predictor of early
myocardial toxicity secondary to chemotherapy. A two year follow up

S.J. Baratta, M.A. Damiano, J.I. Trucco, M.L. Marchese, D. Chejtman, M.M. Rizzo,
A. Benticuaga Nava, M. Failo, M.M. Rojas, L. Ayerdi, R.E. Melchiori, A. Hita.
Austral University Hospital, Buenos Aires, Argentina

Introduction: The reduction of ventricular function expressed by the left ven-
tricular ejection fraction (LVEF) is a serious complication of chemotherapy with
adverse impact on clinical evolution. Our hypothesis is that minimal changes in
myocardial deformation as manifestation of myocardial injury could be detected
prior to the reduction of LVEF, with the possibility of the strain alteration persisting
in the follow-up despite an improvement in the left ventricle chamber function
Purpose: To evaluate bidimensional strain in the detection of early systolic ven-
tricular dysfunction (≤6 months) in patients treated with cardiotoxic chemotherapy
and assess the strain’s behavior at 2-years follow-up.
Method: Thirty six patients were prospectively included in the analysis (mean
age, 47±16 years). All patient underwent conventional echocardiography, tissue
Doppler and speckle-tracking echocardiography. The end point (EP) as a param-
eter of cardiotoxicity at 6 months was defined as a drop of 5 points in the ejection
fraction (EF) with a value <55% in symptomatic patients or a decline of 10 points
with a value of EF <55% in asymptomatic patients.
Results:. Seven patients (19.4%) reached the EP. Predictors related to EP were:
3rd month bidimensional longitudinal systolic strain (BLSS) (positive EP (G1) -
16.3±2.4% vs negative EP (G2) -19.6% ±2.02%; p<0.01), 4th month bidimen-
sional radial systolic strain (BRSS) (G1 46.4±2.4% vs G2 52±3.4%; p<0.001),
4th month N-terminal prohormone brain natriuretic peptide (NT Pro-BNP) (G1
152±42pg/ml vs. G2 61±38pg/ml; p<0.001). During the follow-up, all patients
who had myocardial toxicity at 6 months were treated with enalapril. Significant
increment in LVEF and radial strain were observed in G1. The BLSS showed
no significant changes during the follow-up period (6th month G1 -15±1% vs G2
-20.3±2%; p=0.0001; 24th month G1 -15.6±1% vs G2 -20,2±2%; p=0.0001). De-
spite an improvement in EF after enalapril during the follow-up (51±3.5%), EF
remained decreased in relation to the baseline value prior to chemotherapy.
Conclusions: The BLSS was the earliest marker of mild ventricular systolic dys-
function in patients treated with chemotherapy. Longitudinal myocardial deforma-
tion is not only more sensitive in detecting cardiotoxicity but persists in time de-
spite the improvement in LVEF.

P199 | BEDSIDE
Right ventricular function to predict events in AL-cardiac amyloidosis

A. Durante Lopez, S. Mingo Santos, V. Monivas Palomero, J. Vazquez
Lopez-Ibor, J.M. Solano-Lopez Morel, I. Sayago Silva, F.J. Hernandez Perez,
M. Gomez Bueno, J. Segovia Cubero. University Hospital Puerta de Hierro

Majadahonda, Department of Cardiology, Madrid, Spain

Background: Cardiac amyloidosis (CA) is associated with worse prognosis in
systemic light-chain (AL) amyloidosis specially if reduced left ventricular (LV) func-
tion and pericardial effusion are present. However, in many occasions they appear
late, and therefore it is necessary to identify new parameters to detect patients
with worse prognosis at the diagnosis.
Purpose: The aim of the study was to determine whether LV and right ventricular
(RV) function, measured by longitudinal strain (LS), provides prognostic informa-
tion in a cohort of patients with AL-cardiac amyloidosis (AL-CA).
Methods: We retrospectively include 33 patients with AL-CA. Echocardiographic
images were obtained at 4 and 2 chamber views. We analyzed LS by speckle
tracking in 12 LV and 6 RV segments as well as classic LV and RV function
echocardiographic parameters. The primary endpoint was a composite of death
or heart transplantation (HTx).
Results: After a median follow-up of 10 months, 14 events (11 deaths and 3
HTx) had occurred. RV free wall LS and RV basal LS were the main predictors of
survival (Figure). The cutoff absolute values were <15% for free wall RV LS and
<6.5% for RV basal LS. Classic parameters associated with worse prognosis
were: presence of pericardial effusion, lower TAPSE and TDI tricuspid annulus
systolic velocity (Table).
Conclusions: Among patients with AL-CA, the reduction of RV free wall and RV
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Survival curves

basal LS, as a parameter of RV function, could be important predictors of sur-
vival and offer incremental information beyond standard 2-dimensional echocar-
diographic, clinical and biomarker parameters. Probably it may help to identify
patients who will benefit from earlier and more aggressive therapy at the diagno-
sis.

P200 | BEDSIDE
Noninvasive measurement of myocardial stiffness correlates with
severity of diastolic dysfunction

M. Alashry, A. Tunhasiriwet, C. Krittanawong, S.A. Luis, S. Padang, S.V. Pislaru,
P.A. Pellikka, G.C. Kane, C. Pislaru. Mayo Clinic, Cardiovascular Department,

Rochester, United States of America

Background: Noninvasive methods for direct assessment of myocardial stiffness
are needed. Herein we test a novel index of myocardial elasticity. Left ventric-
ular (LV) filling following atrial contraction generates intrinsic myocardial stretch
that propagates along the LV wall from base-to-apex with a speed proportional to
myocardial elasticity. This is conceptually similar to the arterial pulse wave propa-
gation for the assessment of arterial stiffness. Our aim was to test the hypothesis
that increasing severity of LV diastolic dysfunction is associated with increasing
myocardial stiffness as reflected by a higher wave speed of intrinsic wave propa-
gation (iVP) in the LV myocardium.
Methods: We studied 261 consenting adult patients referred to the echo-
cardiography lab for evaluation of various cardiovascular conditions. All stan-
dard echocardiographic measurements were performed according to current
echocardiographic guidelines. For iVP measurements, tissue Doppler data (>350
frames/s) were acquired from 6 LV walls in 3 standard apical views. iVP (m/s) was
measured in each LV wall as the wave speed of the onset of myocardial stretch
from LV base to apex during late diastole.
Results: 66 patients had normal LV diastolic function, 97 patients had grade 1
diastolic dysfunction, 68 patients had grade 2 diastolic dysfunction, and 19 pa-
tients had grade 3 diastolic dysfunction; 11 patients had indeterminate diastolic
function. There was a clear stepwise increase in iVP with increasing severity of
diastolic dysfunction (normal: 1.79±0.06 m/s; grade 1: 1.83±0.05 m/s; grade 2:
1.96±0.06 cm/s; grade 3: 2.96±0.11 m/s; indeterminate group: 2.03±0.15 m/s;
ANOVA p<0.0001). Parameters related to LV stiffness and filling pressures corre-
lated with iVP (best with mitral E/A ratio: r=0.42, p<0.0001; weak, but significant
correlations with mitral E/e’ ratio, left atrial volume index, and E-deceleration time;
p<0.01 for all), while measures of LV relaxation did not correlate with iVP (mitral
annulus e’ velocity, p=0.13; IVRT, p=0.25).

Conclusion: Worsening LV diastolic dysfunction is associated with progressively
increasing myocardial stiffness as estimated by the novel index iVP. Further stud-
ies are warranted to test the predictive value of elevated iVP and its relation with
histopathological changes in the LV tissue.
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Recovery in global versus multilayer longitudinal strain following
percutaneous revascularization for ST segment elevation myocardial
infarction

A. Chen, T.L. Nguyen, L. Hee, H. Dimitri, C. Mussap, C. Juergens, J.K. French,
D.A.B. Richards, R. Rajaratnam, J. Otton, L. Thomas. Liverpool Hospital,

Cardiology, Sydney, Australia

Background: Myocardial injury following ST-segment elevation myocardial in-
farction (STEMI) affects predominantly the sub endocardial layer. Little is known
about myocardial recovery following percutaneous coronary intervention (PCI) for
STEMI, especially in the endocardial vs mid vs epicardial layers.
Aim: We examined multilayer (endocardial, mid and epicardial layers) global lon-
gitudinal strain (GLS), left ventricular ejection fraction (LVEF) from transthoracic
echocardiogram (TTE), and cardiac magnetic resonance imaging (CMRI) derived
scar size to determine their relationship, and additionally percentage change in
various myocardial layers following STEMI.
Methods: Seventy-two consecutive STEMI patients who underwent PCI during
their index hospitalization, TTE and CMRI between days 2–7 post STEMI, with
repeat follow-up imaging at 8–10 weeks. GLS was measured from apical 4-
chamber, 2-chamber, long axis views, and left ventricular multilayer (endocardial,
mid, epicardial) data sets were obtained. LVEF was obtained using Simpson’s
biplane method. Infarct scar size was assessed by late gadolinium enhanced
CMRI; a signal intensity threshold of 2 standard deviations (SD) above normal
myocardium was used to define the infarct. Pearson correlation was performed to
determine the relationship between LVEF, multilayer GLS and CMRI derived scar
size. The percentage change in multilayer GLS was also examined.
Results: Patients were aged 55.6±10.6 years, Mean infarct scar size was
36.9±22%. Whilst global strain (all 3 layers) and multilayer GLS correlated with
LV scar (epicardial: r=0.5, mid: r= 0.5, endocardial: r=0.53; p<0.001 for all), TTE
LVEF had the best correlation (r= 0.75; p<0001). Endocardial GLS (-17±5%) was
> mid GLS (-15±5%) > epicardial GLS (-13±4%). Baseline GLS in all three layers
correlated with GLS at follow up. While there were significant increases in GLS
in all layers at follow up (p<0.001), the greatest increase in GLS was noted in
the endocardial layer (mean increase in GLS endo vs mid vs epi: 1.9±4.5% vs
1.7±4% vs 1.6±3.6% respectively).
Conclusion: There is an increase in multilayer GLS over 2 months following
STEMI with significant change in strain in all three layers; the greatest increase
was noted in endocardial strain. Longer-term follow up in a large patient group is
required to confirm these findings and determine its prognostic value.

TARGET ORGAN DAMAGE IN HYPERTENSION
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Preventive effect of renin-angiotensin system inhibitors on new-onset
atrial fibrillation in hypertensive patients: a propensity score matching
analysis

T. Horio1, M. Akiyama1, Y. Iwashima2, F. Yoshihara2, S. Nakamura2,
T. Tokudome2, I. Komatsubara1, N. Okimoto1, S. Kamakura2, Y. Kawano3.
1Kawasaki Hospital, Kawasaki Medical School, Department of Internal Medicine,

Okayama, Japan; 2National Cerebral and Cardiovascular Center, Osaka, Japan;
3Faculty of Fukuoka Medical Technology, Teikyo University, Omuta, Japan

Background: Several clinical trials have shown that renin-angiotensin system
(RAS) inhibitors, i.e., angiotensin-converting enzyme inhibitors and angiotensin II
receptor blockers, are associated with lower risk of incident atrial fibrillation (AF)
in hypertensive patients. In some recent studies, however, treatment with RAS in-
hibitors was not effective in reducing AF episodes in patients with paroxysmal AF
or after cardioversion. Thus, controversial findings have been shown on whether
AF incidence is favorably affected by RAS inhibition.
Purpose: To ascertain whether treatment with RAS inhibitors truly has a benefi-
cial effect on the primary prevention of AF in hypertensives, the present study
investigated the various confounder-independent effect, by using a propensity
score-matched analysis, of RAS inhibitor use on the new onset of AF in Japanese
patients with hypertension.
Methods: From 1,263 consecutive hypertensive patients who underwent echo-
cardiography, 964 subjects (mean age, 63 years) without previous paroxysmal
AF, heart failure, myocardial infarction, or valvular disease were enrolled as the
overall cohort of this study. New-onset AF as the study endpoint was defined as
the first presentation of AF during follow-up.
Results: The mean duration of follow-up was 4.6 years (range, 0.1–9.1 years).
During follow-up, 49 cases of new-onset AF were found, indicating the incidence
was 1.1% per year. Cumulative AF event rates by the Kaplan-Meier method
tended to be lower in patients treated with RAS inhibitors than those without the
use of those agents, but the difference between the two groups did not reach
significant (log-rank test P=0.057). By univariate Cox regression analysis, age,
left atrial dimension (LAD), left ventricular (LV) mass index, and the presence of
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chronic kidney disease (CKD) were significantly related to the occurrence of AF.
Besides, the use of RAS inhibitors was affected by concomitant diabetes melli-
tus, CKD, and LV hypertrophy. Thus, a propensity score matching analysis was
conducted to minimize the selection bias for RAS inhibitor administration and to
adjust several confounding factors influencing the incidence of AF. Between the
propensity score-matched two groups treated without and with RAS inhibitors
(1:1, n=326, respectively), there were no differences in clinical parameters in-
cluding age, diabetes mellitus, CKD, LAD, and LV mass index. While, the Kaplan-
Meier cumulative AF event rate was significantly lower in the group treated with
RAS inhibitors (P=0.013). Univariate and multivariate Cox regression analyses
also revealed that the use of RAS inhibitors significantly decreased the occur-
rence of AF during follow-up.
Conclusion: The present study using a propensity score matching method
demonstrated that treatment with RAS inhibitors was associated with a reduced
incidence of new-onset AF in hypertensive patients, suggesting that these agents
have a beneficial effect on the primary prevention of AF.

P203 | BEDSIDE
Predictors of new-onset atrial fibrillation in essential hypertensives

D. Konstantinidis, C. Tsioufis, K. Dimitriadis, D. Tsiachris, A. Kasiakogias,
V. Antonakis, E. Andrikou, D. Aragiannis, D. Tousoulis. First Cardiology Clinic,

University of Athens,Hippokration Hospital, Athens, Greece

Background/Introduction: Evidence suggest that new-onset atrial fibrillation
(AF) in hypertensives, is related with organ damage and blood pressure control
patterns.
Purpose: To compare the predictive role of hypertension related organ damage
and blood pressure control patterns for the incidence of new-onset atrial fibrilla-
tion.
Methods: We studied 2.280 hypertensive patients (aged 57.7±11 years, 50%
males) without history of AF episodes for a median period of 3.3 years (IQR 2.3–5
years). All subjects had at least one visit annually and at entry underwent com-
plete echocardiographic study and additional workup for exclusion of secondary
causes of resistant hypertension (RH). Four groups were identified depending
on presence or absence of RH (office-based uncontrolled hypertension under
at least 3 drugs including a diuretic or controlled hypertension under 4 or more
drugs) at baseline and follow-up: 1.494 patients (65.7%) never having RH, 185
(8.1%) with resolved RH, 230 (10.1%) with incident RH and 365 (16.1%) with
persistent RH. Endpoint of interest was new-onset AF.
Results: The incidence rate of new-onset AF over the whole follow-up pe-
riod was 7.06/1000 persons-years. In the univariate analysis age (HR=1.08,
p<0.001), office pulse pressure (HR=1.02, p=0.003), duration of hypertension
(HR=1.03, p=0.011), left ventricular mass index (HR=1.02, p<0.001), left atrium
diameter (HR=3.27, p<0.001), E/Em (HR=1.09, p<0.001), creatinine clear-
ance (HR=0.98, p=0.002), resolved RH (HR=2.65, p=0.009) and persistent RH
(HR=1.97, p=0.036) were predictors of new-onset AF. Multivariate Cox regres-
sion analysis revealed that age (HR 1.07, p<0.001) and LAD (HR 2.67, p=0.001)
turned out to be the only independent predictors of new-onset AF while resolved
RH just lost statistical significance (HR 2.00, p=0.09). Based on ROC analy-
sis LAD>39 mm predicted new-onset AF with sensitivity 76.5% and specificity
56.7%.
Conclusions: Hypertensives with new-onset AF are characterized by a greater
prevalence of cardiorenal adaptations and a longer and unfavorable patent of
hypertension control. However, only older age and enlarged LA sizeturned out to
predict new-onset AF in the setting of essential hypertension.
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Left ventricular torsion and torsional recoil in hypertension assessed
by real-time one-beat three-dimensional speckle tracking
echocardiography with high volume rates

M. Nagaya1, M. Kawasaki2, R. Tanaka3, S. Minatoguchi2, M. Saeki1, N. Sato1,
K. Amano1, H. Miwa1, Y. Goto1, K. Ono1, T. Yoshizane1, T. Noda1, H. Ohashi3,
S. Watanabe1, S. Minatoguchi2. 1Gifu Prefectural General Medical Center,

Department of Cardiology, Gifu, Japan; 2Gifu University Graduate School of

Medicine, Department of Cardiology, Gifu, Japan; 3Murakami Memorial Hospital,

Gifu, Japan

Background: Left ventricle (LV) is composed of 3 myocardial layers and inner and
outer oblique muscle causes rotation of clockwise direction in base and counter-
clockwise direction in apex, which makes torsion and contributes a part of LV ejec-
tion fraction (EF). LV outer muscle plays a predominant role in torsion, followed
by rapid untorsion which contributes to LV filling. LV endocardium is most suscep-
tible to deleterious effects by pressure overload. Although torsion and untorsion
have been measured using tagged magnetic resonance, these mechanisms have
not been fully examined using one-beat real-time 3-dimensional speckle tracking
echocardiography with high volume rate (3D-STE).
Purpose: The aim of this study was to examine LV deformation parameters such
as torsion which may reflect LV systolic function and untorsion which may reflect
LV relaxation in patients with hypertension (HTN) by 3D-STE and elucidate the
feature of torsion and untorsional recoil in HTN and hypertensive heart failure
(HHF).
Methods: We studied LV torsion and untorsion by 3D-STE with 70–80vps in 53

controls (age: 67±10), 50 HTN without hypertrophy (LVH) (age: 68±11), 55 HTN
with LVH (age: 70±11), 23 HHF with preserved EF (HFpEF, age: 79±12) and 25
HHF with reduced EF (HFrEF, age: 66±16). Time-LV torsion (°/cm) curve was de-
rived from time-twist curve and integrated by long axis length for every instance
in time. LV untorsion rate (°/cm/sec) as torsional recoil was measured as tangent
of downward slope of torsion curve from top to early diastole 40msec after mitral
valve opening. LV radial strain and strain rate at systole (SR-S) that was reported
to be closely related to contractility and SR at isovolunic relaxation (SR-IVR) re-
lated to relaxation were examined. Tau was estimated as IVR time / (ln 0.9 x
systolic blood pressure – ln PCWP). PCWP was calculated as 10.8 − 12.4 × log
(left atrial active emptying function/left atrial minimum volume) as we reported.
Results: LVEF reduced in HFrEF (control:65±8, LVH (−): 68±8, LVH (+): 66±16,
HFpEF: 60±11 HFrEF: 35±9* %, *p<0.05 vs control). LV radial strain decreased
in HFpEF and further reduced in HFrEF (35±8, 35±8, 32±8, 28±8*, 18±6*#+$,
#p<0.05 vs LVH (−), +p<0.05 vs LVH (+), $p<0.05 vs HFpEF). LV torsion was
reduced in HFrEF (1.4±0.2, 1.4±0.3, 1.5±0.3, 1.2±0.2, 1.0±0.2*#+ °/cm), whereas
untorsion rate was reduced even in LVH (−) associated with reduction in SR-
IVR (untorsion rate; −5.0±3.2, −4.0±1.8, −3.9±1.3*, −3.1±1.2*, −3.1±1.6*# °/cm/s.
radial SR-IVR; −0.7±0.4, −0.6±0.4, −0.6±0.4, −0.5±0.2*, −0.5±0.4* s–1). There
was a significant correlation between torsion and untorsion rate (r=−0.37, p<0.01)
or SR-S (r=0.33, p<0.01) and between untorsion rate and Tau (r=0.20, p<0.05).
Conclusions: We demonstrated that 3D-STE may contribute to measurement of
LV torsion and untorsion directly related to LV fiber orientation as a clinical new
tool of deformation parameters for detection of myocardial systolic and diastolic
function.

P205 | BEDSIDE
Left ventricular concentric geometry, high filling pressures and
longitudinal dysfunction are independently associated with late
gadolinium enhancement in arterial hypertension

C. Contaldi, G. Alcidi, M. Imbriaco, C. Santoro, M. Puglia, A. Ponsiglione,
L. Barbuto, A. Cuocolo, G. De Simone, B. Trimarco, M. Galderisi. University

Hospital Federico II, Naples, Italy

Background: In arterial hypertension elevated left ventricular (LV) filling pres-
sures (LVFP) are closely related with LV longitudinal systolic dysfunction. It is
also well known that both LV diastolic and longitudinal dysfunction are widely
sustained by myocardial fibrosis.
Purpose: To explore relationships between LVFP and longitudinal dysfunction
with myocardial fibrosis in uncomplicated hypertensive patients.
Methods: Forty hypertensive patients (mean age = 65 years) (9 with LV con-
centric geometry and 31 with normal/eccentric geometry based on a relative wall
thickness [RWT] cut-off point of 0.42; 2 patients with clear cut hypertrophy, i.e.
LV mass index ≥45 g/m2.7 in women and ≥49 g/m2.7 in men) underwent echo-
Doppler exam (including quantification of global longitudinal strain [GLS]) and
cardiac magnetic resonance with late gadolinium enhancement (LGE). LGE vol-
ume as a percent of LV myocardium was quantified per slice manually and semi-
automatically by mean and 6,5,4,3,2 standard deviation (SD) thresholds and the
full width at half maximum (FWHM) threshold.
Results: LGE was identified in 16 patients (40%), it being mainly non-
subendocardial and involving always ventricular septum. Regardless the type
of LV geometry and diastolic pattern, E/e’ was higher (p<0.0001) in LGE than
in non-LGE patients. All LGE patients had E/e’>8. Elevated LVFP (E/e’≥13 or
E/e’>8 + left atrial volume index ≥34 ml/m2) were found in 44% of LGE and only
in 8% of non LGE patients (p<0.01). GLS and s’ velocity (both p<0.0002) were
lower in LGE patients. LGE volume - tested in 10 patients - varied substantially
with the quantification type but no significant difference of manual, 6SD, 5SD
and FWHM was found. Manual quantification showed high intra-observer and
inter-observer reproducibility (mean difference and 95% CI = -0.37±0.81 and -
0.42±0.82% respectively). 6SD and FWHM were the semi-automated techniques
with the highest intra- and inter-observer reproducibility (p<0.0001). E/e’ cor-

Sample of high LVFP and large LGE degree
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related with mean LGE volume quantified manually (r=0.74, p=0.0009), FWHM
(r=0.77, p<0.0005) and 6SD (r=0.73, p<0.001). Figure 1 depicts a patient with
elevated E/e’ and high LGE extent. GLS correlated with LGE quantified manu-
ally (r=0.57, p<0.02), by FWHM (r=0.60, p<0.01) and 6SD (r=0.56, p<0.02). s’
correlated with LGE quantified manually (r=0.56), by FWHM (r=0.56) and 6SD
(r=0.57) (all p<0.02). By adjusting for age and heart rate by a multiple linear
regression analysis, E/e’ (β=0.46, p<0.001), RWT (β=0.39, p=0.003) and GLS
(β=0.33, p<0.01) independently predicted LGE presence (cumulative R2=0.54,
p<0.0001).
Conclusion: In hypertensive patients LVFP, GLS and LV concentric geometry are
independently associated with LGE. The extent of LGE is related with the mag-
nitude of both E/e’ and GLS (or s’). Increased LVFP, longitudinal dysfunction and
LV concentric geometry should be considered as main indicators of myocardial
fibrosis induced by pressure overload.

P206 | BEDSIDE
Magnetic resonance imaging as an assessment tool in hypertension

A.E. Burchell1, J.C.L. Rodrigues2, M. Charalambos1, L.E.K. Ratcliffe3,
E.C. Hart3, J.F.R. Paton3, A. Baumbach2, N.E. Manghat4, A.K. Nightingale2 on
behalf of Bristol CardioNomics. 1University of Bristol, School of Clinical Sciences,

Bristol, United Kingdom; 2Bristol Heart Institute, NIHR Bristol Cardiovascular

Biomedical Research Unit, Bristol, United Kingdom; 3University of Bristol, School

of Physiology, Pharmacology and Neuroscience, Bristol, United Kingdom;
4Bristol Royal Infirmary, Department of Clinical Radiology, Bristol, United

Kingdom

Background: European guidelines recommend that patients with hypertension
(HTN) are assessed for target organ damage. Patients with early onset (<40
years) or drug resistant HTN (office BP ≥140/90 despite ≥3 antihypertensives)
should also be investigated for secondary causes. We proposed that a single
magnetic resonance imaging (MRI) scan could provide all the imaging required in
routine evaluation of patients with HTN.
Methods: Data from 200 consecutive patients investigated as standard with MRI
in our Specialist Hypertension Clinic between 2011 and 2015, are presented.
Imaging at 1.5T included assessment of cardiac volumetrics and fibrosis (late
gadolinium enhancement), and imaging of the kidneys, renal arteries, adrenals,
aorta and cerebral vessels. Comparisons were made with other imaging modal-
ities where available; 84 patients had previous echocardiograms, 81 renal ultra-
sound, and 11 renal CT angiography.
Results: 200 patients (56% male), aged 51.3±1.1 years, office BP 168±2/96±1
mmHg. Indication: 38% drug resistant, 32% young onset, 18% multi-drug intoler-
ant, 12% other difficult to treat HTN.
61% of patients had left ventricular hypertrophy (LVH), 7% had left ventricular
remodeling without hypertrophy, and 9% had LV fibrosis. 14% of patients had re-
duced ejection fraction, 14% impaired diastolic function, and 42% impaired long-
axis function. 27% had ≥1 accessory renal artery. We identified 15 prior myocar-
dial infarctions, 6 patients with cerebral or peripheral vascular disease, and 9 with
cerebral microaneurysms. Four patients were reclassified with probable hyper-
trophic cardiomyopathy.
Potential secondary causes: 12 (6%) adrenal masses (including 2 phaeochromo-
cytoma), 10 (5%) renal artery stenoses (RAS), 7 thyroid abnormalities, 1 aor-
tic coarctation, 1 enlarged pituitary gland, 1 polycystic kidney disease, 1 renal
coloboma syndrome.
Taking cardiac MRI as gold standard, echocardiography over diagnosed LVH in
15% and missed LVH in 14%. Renal ultrasound reports were normal in 4 cases of
adrenal adenoma and 4 of RAS. Renal CT was unable to detect 1 case of adrenal
adenoma, as was MRI.
Conclusion: MRI is a safe and effective method of screening for target organ
damage and secondary causes of HTN, that can be used alongside standard
endocrine testing. It could replace the combination of echocardiography, renal
ultrasound and CT imaging used to investigate young onset HTN and resistant
HTN. MRI also provides additional information for patients being considered for
renal denervation, and gives insight into the pathological changes seen the my-
ocardium in hypertensive heart disease.
Acknowledgement/Funding: Bristol NIHR Biomedical Research Unit for Cardio-
vascular Disease, University Hospitals Bristol NHS Foundation Trust
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Prognostic value of left ventricular remodeling, renal function and 24-h
ECG recordings in elderly asymptomatic hypertensive patients

M. Boukhris1, A. Buonacera2, S.D. Tomasello1, A. Campagna2, C. Cilia2,
G. Tripepi3, S. Di Marca2, V. Terranova2, M. Pisano2, G. Mastrosimone2,
A.R. Galassi1, B. Stancanelli2, A. Cataliotti4, L. Malatino2. 1Cannizzaro Hospital,

Catheterization Laboratory and Cardiovascular Interventional Unit, Division

of Cardiology, Catania, Italy; 2Cannizzaro Hospital, Unit of Internal Medicine,

Department of Clinical and Experimental Medicine, Catania, Italy; 3Ospedali

Riuniti, CNR IBIM, Reggio Calabria, Italy; 4Oslo University Hospital, Institute for

Experimental Medical Research, Oslo, Norway

Backgroun: Predictors of cardiovascular outcome in elderly hypertensive pa-
tients have been so far scarcely investigated.
Purpose: We assessed the impact of left ventricular geometry, renal function

and 24 hour-Holter electrocardiogram (ECG) recordings and outcome in elderly
hypertensive patients.
Methods: We enrolled 251 asymptomatic hypertensive elderly patients (>65
year-old). Left ventricular remodeling was evaluated by 2-D echocardiogram. Kid-
ney function was assessed by serum creatinine and estimated glomerular fil-
tration rate (eGFR) calculated according to the CKD-EPI formula. Lown’s class,
mean QTc and standard deviation of all normal R-R intervals (SDNN) were as-
sessed by 24-hour Holter-ECG recordings. Data on all-cause and cardiovascular
mortality were collected for 2 years.
Results: Mean age was 76.2±11.4 years; 46.6% were male and 32.3% were
diabetic. Normal cardiac geometry was found in 14 patients (5.6%), concen-
tric remodeling in 45 patients (17.9%), concentric hypertrophy in 135 patients
(53.8%), and eccentric hypertrophy in 57 patients (22.7%). High Lown’s classes
(> class2) were more frequently observed in the presence of eccentric hypertro-
phy (66.7%) as compared to other patterns [concentric hypertrophy (53.3%), con-
centric remodeling (24.4%), normal (21.4%)]. Mean QTc was 444.8±34.8 ms and
resulted directly correlated with indexed left ventricular mass (r=0.228; p=0.001).
According to renal function, chronic kidney disease (CKD) was observed in 44.6%
of patients and was associated with high classes of Lown (57.4% vs. 42.7%;
p=0.014).Patients with CKD showed lower SDNN as compared with those with
preserved renal function (92.02±36.11 ms vs. 103.84±33.96 ms, respectively;
p=0.017); and SDNN was directly correlated with eGFR (r=0.168; p=0.015). At
2 years, all-cause and cardiovascular mortality rates were 38.0% and 21.1%, re-
spectively. Diabetes mellitus (HR: 2.40; 95% C.I.1.16 to 4.99; p=0.019), CKD (HR:
2.22; 95% C.I.1.10 to 4.52; p=0.028), prolonged QTc (HR: 2.18; 95% C.I.1.07 to
4.41; p=0.030) and SDNN<96 ms (HR: 1.98; 95% C.I.1.03 to 4.13; p=0.048) were
independent predictors of cardiovascular death at 2 year follow-up.
Conclusions: In elderly hypertensive patients, even in absence of symptoms,
an assessment of renal function and LV geometry in addition to a 24-hr Holter
ECG (including QTc and SDNN measurements) might represent simple and re-
producible tools for the clinicians, able to both categorize the risk of elderly hyper-
tensive patients and predict their outcome.
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Carotid intima-media thickness is a noble predictor of the new onset of
hypertension in the normotensive general population

D. Nonaka1, H. Takase1, T. Tanaka1, S. Takayama1, H. Hayashi2, T. Sugiura3,
S. Yamashita3, N. Ohte3, Y. Dohi4. 1Enshu Hospital, Hamamatsu, Japan;
2Hamamatsu University School of Medicine, Hamamatsu, Japan; 3Nagoya City

University Graduate School of Medical Sciences, Nagoya, Japan; 4Nagoya

Gakuin University, Seto, Japan

Background: The goal of the management for hypertension is a prevention of
hypertensive organ damages leading to cardiovascular events. Although an in-
creased carotid intima-media thickness (IMT) is one of the important markers of
crucial hypertensive organ damages, IMT in normotensive subjects has not been
intensively discussed in relation with blood pressure.
Purpose: This prospective study was designed to investigate whether carotid IMT
predicts new onset of hypertension in the normotensive general population.
Methods: A total of 867 participants (men = 44.4%, 59.1±8.8 year-old), who vis-
ited our hospital for a yearly physical checkup from July 2008 to December 2011,
were enrolled and their carotid IMT was measured. After baseline examination,
they were followed up (median 1091 day) with the endpoint being the develop-
ment of hypertension. An image of the common carotid artery was obtained by
an ultrasound system and the mean IMT was calculated according to the guide-
line of Carotid Ultrasound Examination (2006).
Results: At baseline, their IMT was 0.75±0.16 mm (male vs. female; 0.77±0.19
vs. 0.74±0.13 mm, p<0.01). During the follow-up, hypertension developed in 184
subjects (76.9 per 1000 person-year), with the incidence being more frequent
in male than in female subjects (90.8 vs. 66.1 per 1000 person-year, p<0.05).
Carotid IMT at baseline was greater in subjects with than without future hy-
pertension (0.83±0.19 vs. 0.73±0.15 mm, p<0.001) in retrospective analysis. In
prospective analysis, non-adjusted hazard ratio (HR) (95% confidence interval
[CI]) of IMT for the incident hypertension was 13.38 (6.77–26.43). Multivariate
Cox-hazard analysis adjusted for age, gender, body mass index, systolic blood
pressure, heart rate, serum creatinine, uric acid, fasting plasma glucose, low-
density lipoprotein cholesterol, triglyceride, current smoking habit at baseline and
family history of hypertension demonstrated that IMT was a significant predictor of
new onset hypertension (HR = 6.88, 95% CI = 3.00–15.82). Univariate and multi-
variate liner regression analyses indicated the significant correlation between IMT
at baseline and yearly increase in systolic blood pressure during the follow-up pe-
riod (r = 0.176, p<0.001 and r = 0.192, p<0.001, respectively).
Conclusions: Carotid IMT, even in normal range, is significantly associated with
the development of hypertension and yearly increases in blood pressure in the
normotensive general population. Thus, IMT is important as a predictor of future
hypertension as well as a marker of hypertensive organ damage.
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Radial artery anomalies in STEMI interventions

B. Zafirovska Taleska, D. Petkoska, I. Vasilev, O. Kalpak, M. Boshev, A. Jovkovski,
H. Taravari, D. Kitanovski, S. Kedev. University Clinic of Cardiology, Medical

School, University “St. Cyril and Methodius”, Skopje, Macedonia The Former

Yugoslav Republic of

Objective: To access the impact and incidence of radial artery anomalies on the
success of STEMI (ST segment elevation miocardial infarction) procedures with
primary chosen transradial access site in a large series of patients.
Background: Transradial angiography (TRA) is now the recommended access
for PCI in experienced transradial centers, but technically is a more challeng-
ing approach mostly due to anatomic anomalies of the radial artery, which may
influence the success rate of transradial angiographic procedures. Successful
crossing of radial artery anomalies can decrease the number of STEMI patients
transferred to Transfemoral approach (TFA) and reduce bleeding complications in
primary PCI (percutaneous coronary intervention).
Methods: All consecutive 19292 patients from our center, in the period from
March 2011 until December 2014 were examined. Pre-procedural radial artery
angiography was performed in all patients. We did a sub analysis of all 2891
STEMI primary PCI patients in that period. 243 STEMI patients with radial artery
anomalies were present. Clinical and procedure characteristics, type of radial
anatomy variants, failure in TRA site, transfer direction and procedure time were
analyzed. Primary end-point of the study was the occurrence of transradial ap-
proach failure due to radial anatomical variants and need to crossover to another
approach to finish the procedure. Secondary endpoints were presence of access
site bleeding complications and radial artery spasm.
Results: Anatomical variants were present in 243 (8,4%) STEMI patients. The
most frequent variant was high-bifurcating radial artery origin from the axillary
and brachial arteries in 167 (5,7%) patients, 29 (1,0%) had a full radial loop,
45 (1,5%) had extreme radial artery tortuosity, 2 (0,06%) had hypoplastic radial
artery. Failure in primarily chosen access site occurred in 13 (5,3%) patients.
Successful crossing of anatomical variants was achieved in 230 patients (94, 7%).
Highest incidence of cross-over was present in the patients with complex radial
artery loop 9/13 (69%), a much higher percentage compared with patients with
RA loop without STEMI (21%). Cross-over was done to ipsilateral TUA 6 patients,
left RA 5 patients and TFA with 2 patients.

Radial artery loop in STEMI

Conclusion: Failure of transradial procedures in the STEMI setting is associated
with radial artery anomalies. Pre-procedural radial artery angiography in STEMI
patients gives the operator a roadmap to successfully plan the strategy for cross-
ing the anomaly or transfer to a new approach in the interest of saving time and
reducing primary PCI procedure time.

P210 | BEDSIDE
Is there a relationship between operator and center volume with
access site related outcomes?

W.J. Hulme1, M. Sperrin1, C.S. Kwok2, M.A. Mamas2 on behalf of British
Cardiovascular Intervention Society. 1University of Manchester, Institute of

Population Health, Manchester, United Kingdom; 2Keele University, Keele

Cardiovascular Research Group, Keele, United Kingdom

Background: Transradial access is associated with reduced access site related
bleeding complications and mortality following percutaneous coronary interven-
tion (PCI).
Aims: This study aimed to examine the relationship between access site practice
and clinical outcomes and how this may be influenced by operator and center
experience/expertise.
Methods: Procedures recorded in the from the British Cardiovascular Interven-
tion Society (BCIS) national dataset between 2012 and 2013 in the NHS in Eng-
land and Wales were used. The association of access site (radial vs femoral) on
30-day mortality was examined over varying levels of operator and center expe-
rience using risk-adjusted multiple logistic regression modelling. Operator/center
experience/expertise were defined by total volume, transradial volume, and tran-
sradial proportion.

Results: A total of 164,395 procedures were available for analysis. After case-mix
adjustment, transradial access was associated with an average odds reduction of
39% for 30-day mortality compared with transfemoral access (OR = 0.61, 95%
CI 0.55–0.68, p<0.001). The magnitude of this risk reduction was modified by
increases in total procedural volume and radial proportion at the operator level
(OR reduction of 11% per 100 extra procedures, 95% CI 3–19%; OR reduction of
8% per 10%-point increase in radial proportion, 95% CI 3–12%) with no significant
impact of operator radial volume, center total volume, center radial volume and
center radial proportion.
Conclusions: The lower mortality associated with transradial access adoption
relates to both the total procedural volume and the proportion of procedures un-
dertaken radially by operator, with operators undertaking the greatest proportion
of their procedures radially having the largest relative reduction in mortality risk.
Acknowledgement/Funding: Work carried out as part of a Medical Research
Council funded PhD project
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Management and clinical outcome of patients with ST-elevation
myocardial infarction and coronary aneurysms

G. Iannopollo1, M. Ferlini2, C. Favoccia1, L. Lanfranchi3, V. Gritti1,
E. Caracciolo3, G. Crimi2, A. Repetto2, B. Marinoni2, M. Ferrario2, L. Oltrona
Visconti2, G.M. De Ferrari1, S. De Servi1. 1Fondazione IRCCS Policlinico San
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Background: Coronary arterial aneurysms (CAAs) are dilatations of coronary
artery segments exceeding 50% of the reference vessel diameter. The incidence
of CAAs ranges from 0.3% to 5.3% according to several angiographic studies.
Until now only few case reports have described CAAs in the clinical setting of ST
elevation myocardial infarction (STEMI).
Purpose: The aim of the present study is to describe the management and the
clinical outcome of a single center STEMI population undergoing primary percu-
taneous coronary intervention (pPCI) presenting CAAs at angiography.
Methods: From our database including 2300 STEMI in the last ten years (2005–
2015), we retrospectively collected data about patients with CAAs as target le-
sion (Group A) or in at least one non-target vessel (Group B) and patients without
CAAs at angiography (Group C). We report the interventional and medical man-
agement of group A and the clinical outcome of all the three groups using the
composite endpoint death and MI (D-MI) and stent thrombosis (ST).
Results: 43 patients (1.9%) were included in the analysis: mean age 64.9 (SD
11.4 years), 80% male, 19% with diabetes and 49% with anterior MI. Group A
included 20 cases (47%) and Group B 23 cases (53%).
In Group A thrombus aspiration was performed in half of the cases (rheolytic in
one third); at least one stent was implanted at CAAs site in 70% of cases with
a prevalent use of drug eluting stents (DES); in one case the aneurysm was
excluded with a covered stent. In most cases (85%) a final TIMI 2–3 flow was
obtained. Intraprocedural glycoprotein IIb/IIIa inhibitor was used in 65% of cases.
Therapy at discharge included aspirin and a dual antiplatelet therapy (DAPT) in
all the cases; vitamin k antagonist oral anticoagulant therapy was prescribed to
two patients in association to DAPT.
In Group A ST occurred in 15%, in group B in 8% and in Group C in 2% of the
cases. In Group A, at a median follow up of 256 (IQR 9–470) days, D-MI occurred
in 30% of the patients. The same rate (30%) occurred in the population of Group
B at a median follow up of 385 (IQR 30–1086) days. In both groups D-MI occurred
early after the index event (median follow up of 16 days). In Group C the rate of
D-MI was 16% at a median follow up of 507 IQR (168–1007) days. In this group
the median time to event was 53 days.
Conclusions: In our STEMI population, patients with CAAs as culprit lesions
were mainly treated with thrombus aspiration and DES use. The presence of
CAAs is associated with a high rate of stent thrombosis, mortality and myocar-
dial infarction occurring early after the index event. Large registries are warranted
to best clarify optimal interventional and medical management.

P212 | BEDSIDE
Impact of direct stenting on in-hospital and four-year mortality in
patients with acute ST-segment elevation myocardial infarction
undergoing primary percutaneous coronary intervention

M. Zivkovic, Z. Mehmedbegovic, J. Dobras, V. Dedovic, M. Tesic, D. Milasinovic,
S. Juricic, D. Orlic, V. Vukcevic, G. Stankovic. Clinical Center of Serbia, Clinic for

Cardiology, Belgrade, Serbia

Aim: Purpose of this study was to evaluate the impact of direct stenting on
long term mortality in patients with ST-segment elevation myocardial infarc-
tion (STEMI) treated with primary percutaneous coronary intervention (PCI). In-
hospital and long-term mortality were assessed at a median follow-up of 48
months (interquartile range IQR 36–56).
Methods: We identified 4296 consecutive patients undergoing primary PCI with
stent implantation from January 2009 to July 2013, from a prospective electronic
registry of a high-volume catheterization laboratory. Direct stenting (DS) was de-
fined as stent implantation without balloon predilatation, before or after throm-
bus aspiration. Conventional stenting (CS) was defined as stent implantation per-
formed after balloon predilatation.
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Results: In total, 42.7% of patients (n=1833) were treated with DS and 57.3%
(n=2463) with CS. There were no significant differences in baseline character-
istics between two groups except: baseline TIMI grade 3 flow rates were more
frequent in DS group compared to CS group (17.9% vs. 8.9%; p<0.001); aspira-
tion catheter was used more frequently in DS group (28.8% vs. 17.1%; p<0.001)
and glycoprotein IIb/IIIa inhibitors were used more frequently in CS group (34.3%
vs. 20.4%; p<0.001).
It patients with DS total stent length was shorter (28.49 mm vs. 31.18 mm;
p<0.001) and less contrast was used (163.86 ml vs 194.20 ml; p<0.001), while
the levels of peak creatine kinase (CK) were higher in CS group (2115.44 vs.
2002.3 IU/L p=0.003).
In-hospital and 4-year follow-up mortality was lower in patients with DS as com-
pared to CS (2.0% vs. 6.1%; p<0.001 and 10.2% vs. 18.6%, p<0.001, respec-
tively). After adjusting for baseline clinical and angiographic parameters, DS re-
mained an independent predictor of lower 4-year mortality (HR 0.53, 95% CI 0.44
to 0.65, p<0.001).
Conclusion: In unselected real-world population of STEMI patients undergoing
primary PCI, direct stenting improved procedural result, reduced peak CK value
and was associated with lower in-hospital and 4-year mortality.
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Transradial intervention is a strong predictor for all-cause death and
does not delay procedure time in routine practice (5-year single center
experience)

J.W. Lee, Y.J. Youn, S.G. Ahn, M.S. Ahn, J.Y. Kim, B.S. Yoo, S.H. Lee, J. Yoon.
Yonsei University Wonju College of Medicine, Division of Cardiology, Department
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Background: Despite of ESC guideline recommendation of transradial interven-
tion (TRI) in patients with ST-segment elevation myocardial infarction (STEMI),
the routine practice of TRI is still low in Korea.
Purpose: We evaluated the prognostic value of TRI compared to transfemoral
intervention (TFI) for all-cause death and procedure time delay for 5 years in TRI-
dedicated single center.
Methods: Among 3788 patients from Jan 2010 to Dec 2014, 2499 patients un-
derwent PCI were enrolled. Chronic total occlusion and intervention for bifurcation
were excluded. Patients were divided into 2 groups (TRI vs. TFI). We compared
procedure-related factors between 2 groups. Multivariate logistic regression anal-
ysis was performed for the prediction of all-cause death and procedure time delay
(4th quartile).
Results: TRI was performed in 2269 patients (90.8%). TRI group was younger
(65.4±11.3 vs. 68.0±12.3 years, p=0.001). TFI group had more hypertension, di-
abetes mellitus, chronic kidney disease and ST-segment elevation myocardial in-
farction (STEMI). TFI group showed lower systolic blood pressure (SBP), lower
left ventricular ejection fraction (LVEF), more multi-vessel disease (MVD) and
higher Killip classification. There were no differences in use of second gener-
ation drug-eluting stent. Total stent number (1.5±0.8 vs. 1.6±0.8, p=0.009) and
stent length (35.8 vs. 21.0 vs. 41.6±24.8, p<0.001) were significantly different
between TFI and TRI group. TRI group showed faster puncture time (1.5±2.0
vs. 1.9±2.4 mins, p=0.012). But, time for diagnostic coronary angiography, coro-
nary intervention time, total procedure time, contrast volume and fluoroscopic
time showed no significant differences (7.9±5.5 vs. 8.2±5.7, p=0.435; 34.3±17.9
vs. 37.4±24.9, p=0.071; 44.8±19.1 vs. 46.4±22.0 mins, p=0.304; 168.1±64.6 vs.
163.0±55.7 mL, p=0.260; 12.3±19.7 vs. 13.9 vs. 15.9 mins, p=0.233) between
TRI vs TFI group. In multivariate regression analysis, the predictors of all-cause
death were age (odds ratio [OR] 1.05, 95% confidence interval [CI] 1.026–1.074),
chronic kidney disease (OR 5.558, 95% CI 2.286–13.509), Killip≥2 (OR 7.179,
95% CI 1.743–4.485), LVEF (OR 0.941, 95% CI 0.919–0.962) and TRI (OR 0.486,
95% CI 0.274–0.861). Moreover, TRI was not a predictor for procedure time delay
in univariate logistic regression analysis (OR 0883, 95% CI 0.663–1.174). Predic-
tors for procedure time delay were MVD (OR 2.205, 95% CI 1.830–2.658), Use of
intravascular ultrasonography (OR 2.222, 95% CI 1.711–2.886) and STEMI (OR
0.357, 95% CI 0.271–0.471).
Conclusions: In a TRI-dedicated single center experience for 5 years, TRI was
a strong predictor for all-cause death in routine practice. Moreover, TRI showed
faster puncture time and did not delay procedure time compared to TFI.

P214 | BEDSIDE
Drug eluting stent vs. bare metal stent in acute myocardial infarction
complicated by cardiogenic shock - A substudy of the IABP-SHOCK
II-trial

J. Ledwoch1, G. Fuernau1, S. Desch1, I. Eitel1, C. Jung2, J. Poess1,
S. Schneider3, G. Schuler4, K. Werdan5, U. Zeymer3, H. Thiele1. 1Medical

Clinic II, University Heart Center Lübeck, Lübeck, Germany; 2University of

Duesseldorf, Duesseldorf, Germany; 3Klinikum Ludwigshafen and Institut für

Herzinfarktforschung, Ludwigshafen, Germany; 4Heart Center of Leipzig,

Leipzig, Germany; 5Martin Luther University of Halle-Wittenberg, Halle,

Germany

Background: Data comparing the use of drug eluting stents (DES) and bare
metal stents (BMS) in acute myocardial infarction (AMI) complicated by cardio-
genic shock (CS) are very limited.

Purpose: The present study assesses the outcome of those two stent technolo-
gies in the setting of AMI complicated by CS.
Methods: A total of 788 patients with AMI and CS undergoing early revascular-
ization were included in the randomized Intra-aortic Balloon Pump in Cardiogenic
Shock II (IABP-SHOCK II) trial and the associated registry. This substudy com-
pares the outcome between DES and BMS. Patients receiving no stent or both
DES and BMS were excluded. Primary endpoint was the composite of one-year
mortality or re-AMI.
Results: Of the total cohort 652 (83%) patients received either solely DES or
BMS and were included in the present analysis. Of these patients 276 (42%) re-
ceived solely DES and 376 (58%) patients received solely BMS. Among other dif-
ferences in baseline characteristics patients with DES were younger (66 [54–74]
vs. 72 [60–78] years; p<0.001), were less often female (23% vs. 34%; p=0.002),
had less often atrial fibrillation at the initial electrocardiogram (8% vs. 16%;
p=0.003), had a trend to lower baseline serum lactate (3.4 [1.8–7.0] vs. 3.9 [2.2–
7.6] mmol/l; p=0.053) and sustained more frequently an anterior AMI (50% vs.
38%; p=0.003).
The one-year death or re-AMI rate was 45% (124/276) in patients with DES and
60% (226/376) in patients with BMS (HR 0.64 [95% CI 0.51–0.79]; p<0.001). Af-
ter adjustment for baseline risk factors there was no significant difference between
DES and BMS (Figure). There was an independent association of BMS use with
age (OR per 10 years increase 1.34 [95% CI 1.15–1.57]; p<0.001), prior known
dyslipidemia (OR 0.41 [95% CI 0.28–0.89]; p<0.001), atrial fibrillation (OR 1.99
[95% CI 1.05–3.75]; p=0.03), serum hemoglobin level (OR per 1 mmol/l increase
0.85 [95% CI 0.75–0.97]; p=0.01), treatment at frequently enrolling centers (OR
0.60 [95% CI 0.41–0.89]; p=0.02), coronary single vessel disease (OR 1.61 [95%
CI 1.03–2.50]; p=0.04) and anterior AMI (OR 0.55 [95% CI 0.37–0.80]; p=0.006).

Adjusted KM curve for primary endpoint

Conclusion: Despite the frequent use of DES nowadays a substantial number of
patients were treated by BMS in the particular setting of AMI complicated by CS.
After adjustment for risk factors the one-year outcome of patients treated by DES
was similar compared to BMS.
Acknowledgement/Funding: German Research Foundation, the German Heart
Research Foundation, DGK, ALKK, University of Leipzig–Heart Center, Maquet
Cardiopulmonary and Teleflex Medical.

P215 | BEDSIDE
Complete revascularization reduces the incidence of acute
decompensated heart failure in patients with ST-segment elevation
myocardial infarction and multivessel coronary artery disease

M.C. Kim, Y. Ahn, J.Y. Cho, K.H. Lee, D.S. Sim, H.J. Yoon, N.S. Yoon, K.H. Kim,
Y.J. Hong, H.W. Park, J.H. Kim, M.H. Jeong, J.G. Cho, J.C. Park. Chonnam

National University Hospital, Gwangju, Korea Republic of

Background/Introduction: Optimal interventional strategy for ST-segment eleva-
tion myocardial infarction (STEMI) and multivessel coronary artery disease (MVD)
is still controversial. It is also uncertain whether complete revascularization (CR)
can reduce the incidence of acute decompensated heart failure (ADHF) com-
pared to incomplete revascularization (IR) in patients with STEMI and MVD.
Purpose: We analyzed the incidence of ADHF and clinical outcomes between
CR and IR in patients with STEMI and MVD.
Methods: A total of 575 consecutive patients with STEMI and MVD who admit-
ted at Chonnam National University Hospital between January 2006 and July
2009 were enrolled. By excluding patients with cardiogenic shock, initial cardiac
arrest or in-hospital death, a total of 453 patients were analyzed and divided
into two groups according to interventional strategy; CR group (n=240) vs. IR
group (n=213). Primary endpoint was a readmission due to ADHF during long-
term follow-up period (median 6.3 years; interquartile range 3.7 to 7.7 years). We
also examined the incidence of major adverse cardiac events (MACE; compos-
ite of all-cause mortality, myocardial infarction [MI], and any revascularization),
cerebrovascular accident (CVA), and stent thrombosis.
Results: IR group was older (67.4±11.5 vs. 71.5±12.2 years, p<0.001) and had a
higher level of NT-proBNP (median 808 [179–1942] vs. 1275 [303–2963] pg/mL,
p=0.042). The proportion of gender, prevalence of atherosclerotic risk factors, left
ventricular EF, and door-to-balloon time were comparable between two groups.
Coronary stenting was done in 447 patients (98.7% in total patients; 99.2 in CR
vs. 98.1% in IR group, p=0.427) and peri-procedural complications occurred sim-
ilarly in both groups (10.0 vs. 11.7%, p=0.650). Among 315 patients who under-
went multivessel PCI, 251 patients (79.7%) received staged PCI. During follow-
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up period, CR reduced the readmission rate due to ADHF (5.8 vs. 12.2%; HR
0.42, 95% CI 0.22 to 0.81, p=0.009) in multivariate analysis. MACE occurred
in 158 patients (34.9%) and 57 patients (12.6%) died. CR also reduced MACE
(27.1 vs. 43.7%; hazard ratio [HR] 0.54, 95% confidence interval [CI] 0.39 to
0.74, p<0.001), all-cause mortality (6.7 vs. 19.2%; HR 0.31, 95% CI 0.17 to
0.55, p<0.001), cardiac mortality (3.8 vs. 10.3%; HR 0.33, 95% CI 0.15 to 0.71,
p=0.005), and non-target vessel revascularization (TVR) (3.8 vs. 13.6%; HR 0.23,
95% CI 0.11 to 0.48, p<0.001). The incidence of MI, target-lesion revasculariza-
tion, TVR, and stent thrombosis was comparable between CR and IR group. In
subgroup analysis between CR (n=240) and infarct-related artery (IRA) only in-
tervention (n=138) group, CR was also associated with better clinical outcomes
compared to IRA only intervention.
Conclusions: CR reduced long-term incidence of ADHF as well as MACE, mor-
tality, cardiac mortality, and non-TVR compared to IR in hemodynamically stable
STEMI patients with MVD.

MANAGEMENT OF DEVICE COMPLICATIONS AND LEAD
EXTRACTION: ARE WE GETTING BETTER?

P216 | BEDSIDE
Cardiac implantable electronic device infection: variability in clinical
presentation and outcomes in patients with or without previously
abandoned leads

A. Hussein, K. Tarakji, W. Saliba, A. Barakat, B. Lindsay, B. Wilkoff, O. Wazni.
Cleveland Clinic Foundation, Cleveland, United States of America

Introduction: Lead abandonment at the time of cardiac implantable electronic
device (CIED) system revision or upgrade is widely practiced by remain contro-
versial. We have previously reported on the complexity of extractions in patients
with abandoned leads.
Purpose: We sought to assess the clinical profiles and outcomes of CIED infec-
tions in patients with or without abandoned leads.
Methods: All consecutive patients undergoing percutaneous extraction of in-
fected CIEDs at our institution (August 1996-September 2012) were enrolled in
a prospectively maintained data registry. The clinical profiles and outcomes were
compared between patients with (Group 1, n=323) and without (Group 2, n=1063)
abandoned leads.
Results: Group 1 patients were older (p=0.04) and more likely to have indications
for pacing (p<0.0001). There were otherwise no other significant differences in
baseline clinical characteristics between the Groups. Pocket infection was more
likely in Group 1 (67.8 vs. 58.0%, p=0.02, endovascular infection 32.2 vs. 42.0%).
Nonetheless, Group 1 patients were more likely to have vegetations on trans-
esophageal echocardiograms (30.8 vs. 22.3%, p=0.02, vegetations on lead 27.0
vs. 16.9% in Group 2, p=0.002). When present, vegetations were larger in Group
1 (p=0.0003). All leads were targeted with extraction in all patients. The extrac-
tion procedures were more complex in Group 1 with longer procedural and fluo-
roscopy times, higher likelihood of needing rescue femoral workstations (14.9 vs.
2.9%, p<0.0001) and more procedural complications (11.5 vs. 5.6%, p=0.0007).
Extracted lead tips grew positive cultures in 73.7% in Group 1 patients (vs. 61.2%,
p=0.003). Lead material retention occurred more commonly in Group 1 (11.5 vs.
2.9%, p<0.0001). Retention of lead material was associated with poor clinical
outcomes including higher 1-month mortality (7.4 vs. 3.5%), need for open heart
surgery to remove lead remnants (16.2%) and long term suppressive antibiotics
(41.2%).
Conclusion: Previously abandoned leads complicate the clinical management of
CIED infections.
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Developing an adverse events reporting system to measure real-world
outcomes of cardiac implantable electronic devices

K.R. Silva1, L.B.O. Alves1, T.S. Kawauchi1, I.C.M. Amaya1, G.R.G. Melo1,
J.V. Barros2, I. Machado1, J.M. Baggio3, C.G. Rodrigues4, G. Carvalho5,
J.C. Oliveira6, C.E.B. Lima7, M. Martinelli Filho1, R. Costa1. 1Heart Institute
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Paulo, Brazil; 2Clinics Hospital of the University of São Paulo Medical School,
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5Prontocor de Muriaé, Muriaé, Brazil; 6Hospital Geral Universitário de Cuiabá,

Cuiabá, Brazil; 7Universidade Federal do Piauí, Teresina, Brazil

Introduction: Most existing data on complication rates, mortality, morbidity, and
costs of cardiac implantable electronic devices (CIED) come from clinical trial
samples, which enroll subjects who may not be representative of patients followed
in routine practice. Longitudinal and real-world data is needed, but following large
groups of patients can present logistical challenges. In order to address these
questions, we developed a web-based Adverse Events Reporting System (AERS)
to assess longitudinal CIED outcomes, including complications, hospitalization
and mortality.
Methods: Prospective multicenter registry of all CIED procedures performed at 9
geographically distributed cardiology centers. Outcome measures were: mortal-
ity, major and minor complications and hospitalization over 6-months of follow-up.

The informatic structure of the CIED_AERS database adheres to the international
safety reporting guidance issued by the International Conference on Harmonisa-
tion. Adverse events were coded according to Medical Dictionary for Regulatory
Activities (MedDRA) terminology. Multivariable logistic regression was used to
identify factors associated with complications or mortality.
Results: The study cohort included 3,550 consecutive patients who underwent
CIED procedures from January, 2014 to December, 2015. Population main char-
acteristics were: age= 66.5±17.3 years; male= 52.4%; left ventricular ejection
fraction (LVEF)= 50.6±16.4%; New York Heart Association (NYHA) functional
class (FC) I and II= 69.9%; ischemic heart disease= 14.3%; Chagas’ disease =
14.9%; presence of atrial fibrillation (AF)= 19.3%; initial CIED implant= 55.3%;
pulse generator replacement= 44.7%; pacemaker (PM)= 71.7%; implantable
cardioverter-defibrillator (ICD)= 14.2; cardiac resynchronization therapy (CRT)=
8.2% and CRT-ICD = 6.0%. A total of 250 (7.2%) patients experienced at least
one complication before the discharge and 715 (20.6%) within the first 6 months.
Of these events, 36.8% were considered definitely related to the procedure or
CIED. According to Kaplan–Meier estimator, mortality rate was 1.2% and 4.1% in
the perioperative and during the 6-month follow-up, respectively. The risk of any
complication was higher in older patients (P=0.01), NYHA FC IV (P<0.01), pres-
ence of AF (P=0.016), multiple comorbidities (P=0.03), ventricular dysfunction
(P<0.01), CRT-PM (P<0.01) or underwent reoperation procedures (P<0.01).
Conclusion: CIED_AERS is a flexible and suitable solution to perform the report-
ing and monitoring of adverse events in multicenter settings. CIED complications
are not uncommon and both patient and procedure-related predictors may identify
patients with a particular high risk of complications.
Acknowledgement/Funding: CNPq/REBRATS #401317/2013-7
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Extraction of ICD leads: efficacy and safety comparable with
pacemaker lead extraction in a high volume center

T.M. Knutsen, E.S. Platou. Oslo University Hospital, Center for Pacemaker and

ICD, Oslo, Norway

Materials and methods: From 1998 till end of December 2015 we extracted
524 ICD leads of a total of 2194 leads. The number of Sprint Fidelis leads were
188, the number of SJM Riata leads were 24. Median ICD lead age was 5 years,
Sprint Fidelis median age 6 years and Riata 8 years. The indication was infec-
tion in 156 (29,7%) of the cases, the rest 368 (70,2%) cases were elective. Of
the elective cases most of the ICD leads were extracted due to direct or indi-
rect signs of fracture, but a significant portion of the Sprint Fidelis and the Riata
leads were extracted prophylactic at the time for generator change. Of the infec-
tion cases 67,3% were pocket infections and 32,7% septicemia. Traction alone
was used in 110 (21%) of the cases, locking stylet in 404 (77%) cases.The single
sheath technique was used in 393 (75%) cases (Sprint Fidelis 158 (85%), Riata
20 (87%)), various fishing techniques in 31 (6%) cases and the Cook Evolution
or Spectranetics TightRail in 42 (8%) cases. When more than simple traction
was needed, single sheath extraction was the first choice in 94,9% of the cases.
Femoral/jugular approach was performed in a higher percent of the Riata cases
(9%), as was the use of the Evolution or TightRail sheaths (43%).
The single sheath dilatation technique included a locking stylet (Cook/Spectra-
netics/Vascomed) and a suture or Cook Bulldog securing the lead. The Cook
or Spectranetics single sheath was mounted with a Pin Vise and gently pushed
down over the lead, with altering clockwise and counterclockwise rotation. The
sheath size was increased when resistance was met. For difficult cases we con-
verted to the more aggressive Cook Evolution or Spectranetics TightRail, or the
femoral/jugular approach.
Results: Complete success (all of the electrode removed) was achieved in 97,7%
of the cases, compared to 95,3% for the pacemaker leads. Clinical success (re-
moval of all the lead or all the lead except the distal 4 cm) was achieved in 99,2%
of the ICD leads, the same as for the pacemaker leads. Major complications 1,1%,
no mortality, minor complications 2,3% for ICD leads, compared to 1% major and
1,7% minor complications for all leads.
Conclusions: In our high volume center ICD lead extraction was effective and
safe, with single sheath dilatation technique as the first choice in most cases.
Femoral/jugular approach and Cook Evolution/Spectranetics TightRail were used
more often in the SJM Riata ICD lead cases.
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Transvenous removal of pacing and ICD leads: single Italian referral
center experience

M.G. Bongiorni, E. Soldati, L. Segreti, A. Di Cori, G. Zucchelli, S. Viani,
L. Paperini, G. Coluccia, F. Menichetti, G. Branchitta, D. Andreini. University

Hospital of Pisa, Cardiology Operative Unit 2, Pisa, Italy

Introduction: Device related complications are rising the need of Transvenous
Lead Removal (TLR). Transvenous extraction of Pacing (PL) and Defibrillating
Leads (DL) is a highly effective technique. Aim of this report is to analyse the
longstanding experience performed in a single Italian Referral Center.
Methods: Since January 1997 to December 2015, we managed 2389 consec-
utive patients (1830 men, mean age 65.3 years) with 4374 leads (mean pacing
period 72.2 months, range 1–576). PL were 3514 (1656 ventricular, 1475 atrial,
383 coronary sinus leads), DL were 860 (839 ventricular, 6 atrial, 15 superior
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vena cava leads). Indications to TLR were infection in 81% (systemic 27%, lo-
cal 54%) of leads. We performed mechanical dilatation using a single polypropy-
lene sheath technique and if necessary, other intravascular tools (Catchers and
Lassos, Osypka, Grentzig-Whylen, G); an Approach through the Internal Jugular
Vein (JA) was performed in case of free-floating leads or failure of the standard
approach.
Results: Removal was attempted in 4364 leads because the technique was not
applicable in 10 PL. Among these, 4270 leads were completely removed (97.8%),
45 (1.1%) partially removed, 49 (1.1%) not removed. Among 4279 exposed leads,
678 were removed by manual traction (15.8%), 3173 by mechanical dilatation
using the venous entry site (74.2%), 36 by femoral approach (FA) (0.8%) and
298 by JA (7.0%). All the free-floating leads were completely removed, 25.8% by
FA and 74.2% by JA. Major complications occurred in 15 cases (0.63%): cardiac
tamponade (14 cases, 3 deaths), hemotorax (1 death).
Conclusions: Our experience shows that in centers with wide experience, TLR
using single sheath mechanical dilatation has a high success rate and a very
low incidence of serious complications. TLR through the Internal Jugular Vein in-
creases the effectiveness and safety of the procedure also in case of free-floating
or challenging leads.
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Lead extraction in adults with congenital heart disease

J.B. Gourraud, M.A. Chaix, P. Page, M. Dubuc, B. Thibault, B. Casteigt,
N. Poirier, A. Dore, F. Marcotte, F.P. Mongeon, A. Asgar, R. Ibrahim, P. Khairy,
B. Mondesert. Montreal Heart Institute, Montreal, Canada

Introduction: Indications for device implantation are increasing in the growing
and aging population with congenital heart diseases (CHD). In parallel, the need
to extract transvenous leads is rising. However, safety and feasibility data are lim-
ited in this challenging population. Herein, we report the results of lead extraction
procedures in adults with CHD over a 20-year period.
Methods and results: A prospective registry for lead extraction procedures was
initiated at our center in 1995. A total of 102 leads (43% atrial, 57% ventricular)
were extracted in 40 adults with CHD, age 40±14, 42% female, during 60 lead
extraction procedures. A total of 22 patients presented with transposition of the
great arteries, 6 with tetralogy of Fallot and 2 with atrioventricular septal defect.
Main indications for extraction were infection in 28 (47%), lead failure in 17 (28%),
device upgrade in 7 (12%) and symptomatic thrombosis in 4 (7%) patients. The
median time from lead implantation to extraction was 86 [36; 148] months. A
laser was required for 49 (48%) leads and a lasso by a femoral approach in 8
(8%) leads. Complete lead extraction was achieved for 92 leads (90%). Extraction
was unsuccessful for 8 ventricular leads and 1 atrial lead (2 failures with locking
stylet, 6 with laser, and 1 with lasso). No death in the peri-operative period and no
pericardial effusion were observed. However, 1 patient had a pneumothorax and
7 had pocket hematomas. The degree of sub-pulmonary AV valve regurgitation
increased in 7 patients (5 with ICD lead). One patient with d-TGA and Mustard
baffles and 2 with l-TGA had severe AV valve regurgitation of the subpulmonary
ventricle requiring later surgical repair. After a median of 58 [23–110] months
of follow-up after a first extraction procedure, 16 patients underwent additional
lead extraction procedures (1 to 4). Three deaths occurred during follow-up, due
to septic shock after CardioWest implantation, to heart failure, and to cerebral
hemorrhage.
Conclusion: Despite complex anatomical issues, lead extraction can be achieved
successfully in most adults with CHD, using advanced extraction techniques. Sub-
pulmonary AV valve regurgitation is a prevalent (12%) complication, which occa-
sionally requires surgical repair, particularly in patients with TGA.
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Transvenous lead extraction in young patients. Specificity and
disparateness
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There is considerable controversy regarding safety of transvenous lead extraction
(TLE) in young pts and children due to different anatomy, stronger connecting
tissue scar and its earlier calcification.
Objective: The comparison of safety and feasibility of TLE in young and adult
pts.
Methods: Using standard mechanical systems we have extracted ingrown
PM/ICD leads from 1041 adult, 110 young patients and in 44 children, within the
last 10 years. Pts over 70’ were excluded from the study. We compared effective-
ness, complications and technical problems during TLE procedures in mentioned
three groups of pts.
Results: Results are in Table.
Impression: TLE in children and young pts is much more effort consuming (much
stronger connective tissue scar, frequent calcification or mineralization) and en-
tails more experienced operator because lead break is relatively frequent and

lead have to be extracted in parts. Rare occurrence of pocket infection in children
may be explained by implantation procedure in operation room and not in EPS
lab.

Conclusions: 1. Infective indications are much less frequent in children but not in
young than adult pts. 2. In spite of simpler systems in children and in young pts.,
effectiveness of TLE remain slightly lower; break of non-extractable distal lead
fragment or tip of lead occurs in one-fourth TLE. 3. Young-age do not influence on
appearance of major complications and procedure related death bot on difficulties
of procedure and appearance of different technical problems.
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Impact of cardiovascular risk factors on rAAV.Thymosin b4 mediated
vascular regeneration in a pig model of chronic myocardial ischemia

R. Hinkel1, W. Husada2, J. Ng3, S. Lee3, A. Howe1, I. Bock-Marquette4,
C. Kupatt3. 1Institute for Cardiovascular Prevention (IPEK), LMU, Munich,

Germany; 2Ludwig-Maximilians University, Medical Clinic and Policlinic I, Clinic

Grosshadern, Munich, Germany; 3Technical University of Munich, Klinikum

rechts der Isar, Munich, Germany; 4University of Texas Southwestern Medical

School, Dallas, United States of America

Despite recent advances in the treatment of coronary heart disease, a significant
number of patients show poor response and progressively develop heart failure.
Induction of neovascularization using vascular growth factors has emerged as a
promising novel approach for cardiac repair and regeneration. Thymosin β4 (Tβ4),
a small 4.9 kDa peptide, has been characterized as a major G-actin-sequestering
factor regulating the cytoskeletal reorganisation, thus, cell motility, migration and
differentiation. In this study, we investigated the rpotential of adeno-associated
viral vector mediated Tβ4 overexpression (rAAV.Tβ4) in a pig model of chronic
myocardial ischemia with cardiovasuclar risk factors.
Methods: Chronic ischemia was induced via reduction stent graft in the circum-
flex artery, leading to a total occlusion on day 28 (n=6 per group). Selective
pressure-regulated retroinfusion of saline (c) or rAAV2.9 Tβ4 (5x10E12 viral par-
ticles) was performed on day 28. On day 28 and 56, global myocardial function
(LVEDP) was measured; for the assessment of blood flow, fluorescent micro-
sphere immunoassay (FMI) was performed. Subendocardial segment shortening
(SES) and post mortem angiography were obtained on day 56. Tissue samples
from ischemic and non-ischemic regions were harvested for histological analysis
of capillary density (capillaries/field (C/F)). Hypercholesterinemia was provoked
by high-cholesterol-containing diet, given during the entire experiment. Blood
samples for quantification of serum triglyceride level were collected before and
by the end of the experiment.
Results: Tβ4 overexpression via rAAV significantly enhanced both, capillaries
(142±4 (Tβ4) vs. 67±3 (C) C/F) and collaterals (9±1 (Tβ4) vs. 3±1 (c)) in the is-
chemic area. Furthermore, FMI showed a significant increase of blood flow on
day 56 (91±2 (Tβ4) vs. 78±3 (C) % non-ischemic LAD area). In addition, global
(LVEDP: 12±2 (Tβ4) vs. 19±2 (c) mmHg) and regional myocardial function (SES
at 150 beats/min: 73±5 (Tβ4) vs. 10±6 (c) % of non-ischemic LAD area) signif-
icantly improved after Tβ4 overexpression. In the pig model of hypercholesteri-
naemia, serum triglyceride level rose from 22±3 to 72±4 mg/dl following high-
cholesterol diet. However, the improvement of the neovascularization and heart
function could be achieved using the regional application of rAAV2/9 Tβ4, albeit
at a lower level (capillaries: 88±3 (Tβ4) vs. 62±2 (c) C/F; collaterals: 6±1 (Tβ4)
vs. 3±1 (c); LVEDP: 14±1 (Tβ4) vs. 18±2 (c) mmHg; SES at 150 beats/min: 37±5
(Tβ4) vs. 15±1 (c) % of non-ischemic LAD area).
Conclusion: These results suggest that post-ischemic rAAV2/9 Tβ4 administra-
tion enables capillary growth in vivo. This process provides enhanced collateral-
ization and perfusion, thereby resulting in improving myocardial function. A com-
parable effect is seen in the dyslipidaemic hearts, suggesting an attractive thera-
peutic potential of using rAAV.Tβ4 for otherwise no-option patients with ischemic
heart disease.
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Akap1 modulates endothelial cells function and ischemia-induced
angiogenesis in mouse hindlimb

F. Cattaneo, G.G. Schiattarella, R. Paolillo, D. Borzacchiello, N. Boccella,
G. Carotenuto, F. Magliulo, M. Avvedimento, G. Russo, M. Pirozzi, A. Feliciello,
B. Trimarco, G. Esposito, C. Perrino. University Hospital Federico II, Naples, Italy

Introduction: Mitochondria are the major intracellular source of Reactive Oxygen
Species (ROS) in several tissues, including heart and skeletal muscle. ROS pro-
duction is crucially regulated by mitochondrial A-kinase anchoring proteins (mi-
toAKAPs), encoded by the Akap1 gene. The role of mitoAKAPs in post-ischemic
skeletal muscle angiogenesis and endothelial function is currently unknown.
Hypothesis: Here we tested the hypothesis that mitoAKAPs might play a crucial
role in endothelial cells function and in neovascularization of ischemic murine
limbs.
Methods: To test this, in vivo unilateral femoral artery ligation was performed in
Akap1 knockout mice (Akap1–/–) and wild-type (wt) littermates of either gender.
Muscle perfusion was analyzed by laser Doppler in ischemic limbs and contralat-
eral nonischemic limbs of animals from all the groups at 24 hours, 7 days and
28 days after surgery. Capillary density and muscle fibrosis were evaluated by
lectin or Syrius red staining. Primary aortic endothelial cells (AECs) were isolated
from aortas of Akap1–/– or wt mice and capillary network formation, cell prolif-
eration, apoptotic cell death, ROS production and the signaling pathway elicited
by VEGF were analyzed. Mitochondrial morphology in AECs was evaluated by
electron microscopy.
Results: Compared to wt mice, Akap1–/– mice were characterized by impaired
blood flow and functional recovery after hindlimb ischemia. Moreover, Akap1–/–
ischemic limb muscles displayed a significant reduction of capillary density and a
significant reduction of Akt phosphorylation compared to wt mice.
Akap1–/– AECs exhibited impaired mitochondrial structure, enhanced apopto-
sis and ROS production compared to wt cells under hypoxic conditions. Further-
more, Akap1–/– AECs showed an inhibited VEGF-induced capillary-like network
formation, reduced migration and proliferation, and impaired VEGF-dependent
Akt phosphorylation compared to wt. Interestingly, transfection of Akap1–/–
AECs with a constitutively active Akt construct ameliorated cell proliferation and
capillary-like network formation in vitro.
Conclusions: These results demonstrate the important role of mitoAKAPs in the
modulation of multiple endothelial cell functions in vitro, and of post-ischemic limb
neovascularization in vivo. These results suggest that mitochondrial-dependent
ROS production might represent a novel therapeutic target in neovascularization.
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Mechanism of misguided venous thrombus resolution - The role of
Angiopoietin-2 (Ang-2)

L. Hobohm1, P. Kuempers2, S. Koelmel3, A. Kaeberich1, V. Krieg3,
M. Bochenek4, T. Muenzel4, P. Wenzel4, S. Konstantinides3, K. Schaefer4,
M. Lankeit5. 1University Medical Center of Mainz, Center for Thrombosis

and Hemostasis (CTH) and Center for Cardiology, Cardiology I, Mainz,

Germany; 2University Medical Center, Department of Medicine D, Division of

General Internal Medicine, Nephrology, and Rheumatology, Münster, Germany;
3University Medical Center of Mainz, Center for Thrombosis and Hemostasis

(CTH), Mainz, Germany; 4University Medical Center of Mainz, Center for

Cardiology, Cardiology I, Mainz, Germany; 5Charite - Campus Virchow-Klinikum

(CVK), Department of Cardiology, Berlin, Germany

Introduction: Incomplete thrombus resolution followed by vascular remodeling
is considered the critical mechanism for the development of chronic thromboem-
bolic pulmonary hypertension (CTEPH) after pulmonary embolism (PE). Throm-
bus resolution is crucial for the restoration of vascular patency after PE. Angio-
genesis and an intact inflammatory response are key mediators of thrombus reso-
lution. Ang-2 has been shown to induce endothelial cell apoptosis leading to cell-
cell destabilization and vessel regression. Therefore, we hypothesize that Ang-2
misguides thrombus resolution.
Material and methods: We induced thrombi in the infrarenal vena cava (IVC) us-
ing an established mouse model of stagnant flow venous thrombosis by subtotal
IVC ligation. Wild type (WT) mice (C57BL/6 background) treated with recombi-
nant Ang-2 via osmotic pumps and untreated WT mice were used. On day 1, 3,
7, 14 and 21 after surgery animals were anaesthetized and thrombus size was an-
alyzed by sonography. Blood was collected to investigate plasma concentrations
of Ang-2 by enzyme-linked-immunosorbent-assay (ELISA) 3, 7, 14 and 21 days
after IVC ligation. Additionally, thrombi were harvested and (immuno-)histological
analyses performed.
Results: Ang-2 plasma levels were higher in mice treated with Ang-2 compared
to control mice (median, 1.43 [IQR, 1.7–2.1] vs 1.19 [1.1–1.3] ng/ml; p=0.003) and
immunohistological analyses revealed a higher amount of Ang-2 positive cells in
thrombi of Ang-2 treated mice as opposed to control thrombi (5.3 [5.3–13.2] vs 1.9
[2.8–8.6] %; p<0.014). Moreover, in immunohistochemistry the phosphorylated
Tie2 receptor was almost undetectable in Ang-2 treated thrombi compared to the
control thrombi. Sonographic analyses showed that thrombi harvested on day 3, 7
and 14 were larger in mice treated with Ang-2 compared to controls (4.2 [3.7–4.7]
vs 2.4 [2.2–2.7] mm2; p<0.001). Importantly, no difference in thrombus size was
observed on day 1 prior to osmotic pump implantation. Furthermore, change over
time calculation showed delayed thrombus resolution in mice treated with Ang-2

compared to controls at all time points (−5.2 [−25.4 to +14.8] vs −24.4 [−33.0 to
−11.1)] %; p<0.001). Newly formed microvessels, detected as PECAM-1 positive
cells, were less frequently detected in thrombi of Ang-2 treated mice as opposed
to control thrombi (0.3 [0.1–0.6] vs 0.6 [0.2–1.5]%, p=0.179). Additionally NIMP-
R14, a marker for murine neutrophils (PMN), showed a decreased number of
PMN invading the thrombi of Ang-2 treated mice compared to the controls (3.8
[2.8–6.2] vs 6.1 [3.3–9.3]%, p=0.222).
Conclusion: Ang-2 significantly delays thrombus resolution in an established
murine model of stagnant flow venous thrombosis. A decreased number of newly
formed microvessels and influx of PMNs were assumed to be responsible for mis-
guided venous thrombus resolution and thus suggest a potential contribution of
Ang-2 in the transition from acute PE to CTEPH.
Acknowledgement/Funding: German Federal Ministry of Education and Re-
search (BMBF01EO1003 and BMBF 01EO1503)
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The hypoxamiR miR-210 modulates interactions between circulating
pro-angiogenic cells and endothelial cells

S. Gasparino1, E. Sangalli1, S. Losa1, S. Genovese1, P. Madeddu2,
C. Emanueli2, F. Martelli3, G. Spinetti1. 1IRCCS Multimedica of Milan, Milan,

Italy; 2Bristol Heart Institute, Bristol, United Kingdom; 3IRCCS, Policlinico San

Donato, San Donato Milanese, Italy

Background/Introduction: Circulating pro-angiogenic cells (PACs) cooperate
with resident endothelial cells in post-ischemic vascularization. MicroRNAs in-
duced by hypoxia (hypoxamiRs) may play a crucial modulatory role in this inter-
action.
Purpose: To unravel the role of master hypoxamiR miR-210 in biological functions
of human PACs.
Methods: PACs were culture-enriched from peripheral blood mononuclear cells
of i) healthy donors ii) patients with Type 2 Diabetes Mellitus (T2DM), and iii)
T2DM with Critical Limb Ischemia (CLI) (4 per group). We first measured miR-
210 expression in PACs under normoxia and hypoxia (RT-qPCR) and then as-
sessed the effect of titrating miR-210 on PAC functions (3 biological replicates),
using pre-miR mimic, miR inhibitor, or scramble control (SCR). Specifically, PACs
were tested in assays of migration towards SDF-1alpha (transwell chambers),
in vitro angiogenesis in co-culture with endothelial cells (HUVECs) on Matrigel,
and adhesion to HUVECs. Additionally, the release of “exosome-like” extracellular
vesicles (30–100 nM as measured by Nano Sight technology) and their effect on
Matrigel angiogenesis assay was assessed. Confirmation of effective modulation
of downstream signalling was achieved by measuring the expression of miR-210
target gene Ephrin A3 (EFNA3) by immunostaining.
Results: In vitro hypoxia up-regulated mature and pri-miR-210 expression in
healthy donors PACs (40- and 20-fold respectively). Likewise, miR-210 expres-
sion was found to be up-regulated in PACs isolated from T2DM+CLI donors com-
pared with not complicated T2DM patients (12 fold). When miR-210 expression
was increased via pre-miR mimic transfection, healthy-PACs showed enhanced
SDF-1alpha-mediated migratory capacity compared with controls. This effect was
blocked by anti-miR-210 and was independent on SDF-1alpha receptor CXCR4
expression levels. In addition, pre-miR-210-PACs adhered more efficiently to HU-
VECs and supported networking on Matrigel. These responses were not asso-
ciated to increase in exosome release or to exosome-mediated improvement
of HUVEC networking. Of note, PACs derived from T2DM+CLI- patients, bear-
ing higher miR-210 levels were more effective in inducing HUVEC networking
on matrigel compared to PACs isolated from T2DM donors, suggesting that dia-
betic vasculopathy leaves miR-210 pro-angiogenic capacity intact. miR-210 target
EFNA3 levels was decreased in pre-miR transfected PACs and increased in anti-
miR transfected PACs.
Conclusion(s): miR-210 expression increases in PACs upon in vitro hypoxia and
in ischemic patients pointing at a miR-210 role in PACs response to low oxygen.
Engineering healthy PACs with miR-210 is associated with enhanced in vitro bi-
ological functions similar to highly miR-210 expressing CLI-PACs. In conclusion,
miR-210 is key in PAC-endothelial cell interaction and may represent a future tar-
get to improve angiogenic response in ischemia via concomitant activation of both
endothelial cells and PACs.
Acknowledgement/Funding: Cariplo Foundation Project n. 2013-0887
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Rspo2 promotes stem cells differentiation towards smooth muscle cell
through LGR5/beta-catenin pathway

Y. Wu, M.E.I. Yang, J.I.N.G. Wang, D.O.N.G. Jian, Y.J. Zhou, L.I. Zhang. First

affiliated Hospital at Zhejiang University School of Medicine, Department of

Cardiology, Hangzhou, China People’s Republic of

Objectives: R-spondin 2 (Rspo2), one member of R-spondin family which con-
tains four secreted proteins plays an important role in skeletal muscle develop-
ment. However, the impact of Rspo2 on vascular smooth muscle cells (SMC) dif-
ferentiation is little known. This study aims at revealing the role and mechanism
of Rspo2 on SMC differentiation from embryonic stem cells (ESC).
Methods: A well-established model for studying SMC differentiation from ESC
were used in which mouse embryonic stem cells (ES-D3) were seeded on col-
lagen IV-coated flasks and cultured in differentiation medium (DM) for 2, 4, 6, 8
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days. Smooth muscle markers, including smooth muscle α-actin (SMαA), SM22,
smooth muscle myosin heavy chain (SM-MHC) were detected to insure the suc-
cessful model by qPCR and western blot. After 3-day pre-differentiattion, ESC
were treated with recombinant Rspo2 protein, overexpression or shRNA plasmid
for 96 hours, and the mRNA and protein expression of smooth muscle markers
were detected. To explore the role of Rspo2 in vivo, 3-day ESC incubated with
Rspo2-overexpression plasmid were mixed with 50μl of Matrigel and then subcu-
taneously injected into C57BL/6J mice. After 12 days, mice were sacrificed and
the implants were harvested for immunofluorescence staining, qPCR and west-
ern blot. Furthermore, electrophoretic mobility shift assay (EMSA), chromatin im-
munoprecipitation assay (CHIP) and luciferase reporter assay were performed to
investigate the transcriptional activity of SMC related transcription factors, includ-
ing serum response factor (SRF), myocardin (MYO), myocyte-specific enhancer
factor 2C (MEF-2C). Involvement of Rspo2 receptor,LGR/5/6, and β-catenin path-
way during Rspo2-induced differentiation were also uncovered by overexpression
or inhibition of the respective protein.
Results: Our results showed that Rspo2 were significantly and consistently in-
creased during ESC differentiation towards SMC. Recombinant Rspo2 protein
and enforced Rspo2 expression in ESC resulted in up-regulation of smooth mus-
cle markers and transcription factors, while knockdown decreased the expression
of these genes. Expectedly, Rspo2 overexpression also promotes SMC differen-
tiation in vivo. Mechanistically, our data showed that Rspo2 could promote SRF
biding to SM22 promoter region. Evidence also revealed that one of three Rspo2
receptors, LGR5, was up-regulated while the other two, LGR4 and LGR6, was
down-regulated. Silencing of LGR5 inhibited Rspo2-induced SMC differentiation,
whereas knockdown of LGR4 had no impact. Finally, activation and inhibition of
β-catenin could promote or inhibit SMC differentiation, respectively.
Conclusions: Our findings demonstrate for the first time that Rspo2 plays a posi-
tive role during SMC differentiation from ESCs. We confirmed that Rspo2 can up-
regulate smooth muscle markers at transcription level. We also revealed Rspo2
promote smooth muscle cell differentiation through activation of LGR5 receptor
and wnt/β-catenin pathway.
Acknowledgement/Funding: National Natural Scientific Foundation of China
Grant (81400224, 91339102,81570249)
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MiR-146a inhibition augments angiogenesis and myocardial
regeneration

K. Knoepp, R. Teske, K. Donde, L. Korte, J. Dutzmann, J.M. Daniel,
J.M. Bauersachs, D. Sedding. Hannover Medical School, Department of

Cardiology and Angiology, Hannover, Germany

Background: Myocardial infarction (MI) leads to cardiac remodeling and the de-
velopment of heart failure. Myocardial remodeling and regeneration rely on my-
ocardial capillary density and thus on effective neovascularization after MI. How-
ever, the mechanisms underlying myocardial angiogenesis and specifically the
regulation of neovascularization by microRNAs are not well understood.
Methods and results: Here, we showed that the small noncoding RNA
microRNA-146a (miR-146a) was upregulated in the ischemic myocardium in
C57BL/6 mice following ligation of the left anterior descending (LAD) artery, as
well as in the ischemic hind limb following ligation of the femoral artery in a
time-dependent manner. In vitro, the overexpression of miR-146a significantly at-
tenuated endothelial cell proliferation and migration, abolished endothelial capil-
lary network formation, and inhibited cell sprouting from endothelial spheroids. In
contrast, knockdown of miR-146a significantly augmented endothelial cell pro-
liferation, migration, network formation, and sprouting. Mechanistically, NOX4,
NOTCH1, and nRAS were identified and validated as direct targets of miR-146a
in endothelial cells according to mRNA and protein expression profiles, as well as
luciferase gene reporter assays. In vivo, blocking the upregulation of endothelial
miR-146a using specific inhibitors (antagomirs) significantly enhanced angiogen-
esis and re-vascularization in the infarcted myocardium and the ischemic hind
limb. This was accompanied by a significantly reduced myocardial infarct size
and preserved cardiac function.
Conclusions: Our findings identify miR-146a as a critical regulator of angiogene-
sis during myocardial regeneration. Moreover, miR-146a may represent an attrac-
tive target for future therapeutic interventions for the treatment of ischemic heart
disease.
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Early atherosclerosis in a chronic proteasome inhibition model lacks
association with vasa vasorum neovascularisation

S. Suedfeld, F. Wang, J. Herrmann, D. Loeffler, L.O. Lerman, A. Lerman. Mayo

Clinic, Division of Cardiovascular Diseases, Rochester, United States of America

Background: Neovascularisation of the vasa vasorum (VV) is noted in the early
stage of atherosclerosis; however, its pathophysiological role remains unclear.
Proteasome inhibition has been shown to yield anti-angiogenic effects and to
induce and aggravate atherosclerosis in normal (N) and hypercholesterolemic
(HC) pigs.
Purpose: To test the hypothesis that early atherogenesis develops without con-
comitant VV neovascularization in the setting of proteasome inhibitor treatment.
Methods: Female pigs (n=4 per group) were randomized to either N or HC group

without or with additional treatment of the proteasome inhibitor MLN-273 (0.08
mg/kg SQ twice weekly, N+PSI or HC+PSI). The coronary arteries were har-
vested after twelve weeks and processed for micro-CT imaging and tissue analy-
ses.
Results: As presented in the table, compared with N, VV density was increased
in HC but not N+PSI or HC+PSI (2.8±0.2 vs. 5.0±0.9, 2.5±0.8, and 2.1±0.1
n/mm2, p<0.05; figure) as was vascular-area-fraction (0.64±0.13 vs. 1.80±0.34,
0.68±0.21, and 0.60±0.07%, p<0.01). Compared with N, the percentage of Ki-
67-positive VV tended to be higher in HC but not in N+PSI or HC+PSI (5.0±1.4
vs. 16.4±4.2, 13.9±9.2, and 1.0±0.4%, p<0.01). HIF-1α expression in the outer
media, compared with N, was higher in HC, N+PSI, and HC+PSI (45.0±3.1 vs.
65.9±3.3, 74.8±4.7, and 77.8±3.0%, p<0.01 for HC vs. HC+PSI). VEGF staining
per field in the adventitia, compared to N, was increased in HC, but not in N+PSI
and HC+PSI (7.08±2.14 vs. 24.76±4.34, 2.52±1.70, and 1.03±0.54%, p<0.01).

Micro-CT and immunohistochemistry data

N N+PSI HC HC+PSI

VV-density [n/mm2] 2.83±0.20 2.51±0.82 5.03±0.87* 2.12±0.13
VV-vascular-area-fraction [%] 0.64±0.13 0.68±0.21 1.80±0.34# 0.60±0.07

n(Ki-67+)/n(vWF+) [%] 4.96±1.36 13.86±9.24 16.40±4.22$§ 1.03±0.36
Outer media-SMC-nuclei HIF-1α+/all

nuclei [%] 45.02±3.10& 74.81±4.70 65.89±3.29h 77.79±2.95,

Adventitial VEGF [% staining per field
of view] 7.08±2.14 2.52±1.70 24.76±4.34# 1.03±0.54

*p<0.05 vs. N, N+PSI, HC+PSI; #p<0.01 vs. N, N+PSI, HC+PSI; $sp<0.01 vs. N; §p<0.05 vs.
HC+PSI; hp<0.01 vs. HC+PSI.

Micro-CT reconstructions

Conclusions: The current study shows that chronic proteasome inhibition pre-
vents the increase in VV density in HC pigs but does not cause a significant de-
crease in VV density in N pigs. The underlying pharmaceutical mechanism seems
to include the HIF-1α-VEGF-pathway.
As chronic proteasome inhibition was shown before to induce and aggravate
atherosclerosis in N and HC pigs, the current findings would suggest that the
early stage of atherosclerosis did not necessarily require VV neovascularization
for its development.
Acknowledgement/Funding: National Institutes of Health grants; Mayo Founda-
tion; Mayo Stiftung
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Predicting sudden death and pump failure death in patients with heart
failure and reduced ejection fraction: competing risk regression
analyses of the PARADIGM-HF trial

L. Shen1, P. Jhund1, V.C. Shi2, J.L. Rouleau3, S.D. Solomon4, K. Swedberg5,
M.R. Zile6, M. Packer7, J.J.V. McMurray1 on behalf of PARADIGM-HF Executive
Committee. 1University of Glasgow, Glasgow, United Kingdom; 2Novartis

Pharmaceuticals, East Hanover, New Jersey, United States of America;
3University of Montreal, Montreal, Canada; 4Brigham and Women’s Hospital,

Boston, United States of America; 5University of Gothenburg, Gothenburg,

Sweden; 6Medical University of South Carolina, Charleston, United States of

America; 7Baylor University Medical Center, Dallas, United States of America

Background: Sudden death (SD) and pump failure death (PFD) are the two lead-
ing causes of death in patients with HF-REF. Identifying those at higher risk of
each type of death may allow better targeting of individuals for relevant device
therapy (e.g. an ICD or a VAD).
Methods: We analysed 7156 patients with HF-REF enrolled in the PARADIGM-
HF trial, excluding 1243 patients having an ICD or CRT-D. 58 baseline variables
were examined using backward stepwise Fine-Gray regression to separately
identify predictors for SD and PFD, counting other deaths as competing risks.
Quintiles of risk scores derived from the final models were created to assess
model calibration. Model discrimination was assessed using Harrell’s C statistic.
Results: There were 525 SD and 261 PFD over a median follow-up of 27 months.
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The model for SD and for PFD included 10 and 13 predictors with Harrell’s C of
0.68 (95% CI: 0.66–0.71) and 0.80 (95% CI: 0.77–0.83), respectively. The ob-
served and predicted incidences were similar in each quintile at 3 years, with a
gradient of predicted incidences across the risk quintiles in each model. The SD
model predicted the lowest- and highest-risk quintiles with a median incidence of
3.4% and 18.0% at 3 years respectively. For PFD these were: lowest (0.9%) and
highest (13.1%) at 3 years.

Variable sHR (95% CI) p value χ2

Sudden death
NT pro BNP 0–6000 pg/ml, per 100 pg/ml 1.018 (1.014–1.022) <0.001 73.4
Myocardial infarction history 1.80 (1.48–2.19) <0.001 34.2
Asian race 1.78 (1.46–2.16) <0.001 32.5
CABG or PCI 0.60 (0.48–0.77) <0.001 17.0
QRS duration 90–120 msec, per 1 msec 1.014 (1.007–1.020) <0.001 14.8
Black race 1.99 (1.37–2.88) <0.001 13.0
NYHA class III 1.38 (1.13–1.67) 0.001 10.5
Male 1.42 (1.13–1.79) 0.003 8.9
Cancer history 0.37 (0.18–0.74) 0.005 7.8
Left ventricular hypertrophy on ECG 1.27 (1.04–1.55) 0.02 5.4

Pump failure death
NT pro BNP 900–6000 pg/ml, per 100 pg/ml 1.03 (1.02–1.03) <0.001 56.0
Chloride 90–106 mmol/l, per 1 mmol/l 0.91 (0.88–0.94) <0.001 25.9
HF duration >5 years vs. ≤1 year 2.60 (1.79–3.76) <0.001 25.4
Albumin 30–50 g/l, per 1 g/l 0.92 (0.89–0.96) <0.001 18.1
Ischaemic aetiology 0.65 (0.50–0.83) 0.001 11.5
Creatinine 1.0–2.5 mg/dl, per 0.1 mg/dl 1.08 (1.03–1.12) 0.001 10.8
Systolic BP up to 130 mmHg, per 1 mmHg 0.98 (0.97–0.99) 0.002 10.0
HF duration >1–5 years vs. ≤1year 1.73 (1.21–2.48) 0.003 8.9
Right bundle branch block on ECG 1.72 (1.17–2.54) 0.006 7.7
Haemoglobin 90–140 g/L, per 1 g/L 0.98 (0.97–1.00) 0.008 7.1
Pacemaker implanted 1.57 (1.08–2.29) 0.019 5.5
Ejection fraction up to 40%, per 1% 0.98 (0.96–1.00) 0.022 5.2
NYHA class III 1.37 (1.04–1.80) 0.027 4.9

Conclusions: Our models separately identified patients at risk of SD and PFD
which may help decisions about device implantation.
Acknowledgement/Funding: Novartis Pharmaceuticals
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from the PARADIGM-HF trial
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Background: Although hyperkalaemia limiting the use of evidence-based ther-
apies has been a recent focus in heart failure with reduced ejection fraction
(HFREF), hypokalaemia may also be a concern in these patients.
Purpose: The aim of this study was to examine the relationship between serum
potassium concentration (K+) and outcomes in the 8399 HFREF patients random-
ized in PARADIGM-HF (patients with hyperkalaemia during the trial run-in were
excluded).
Methods: The association between K+ and the primary composite outcome of
cardiovascular (CV) death or heart failure (HF) hospitalization, its components
and all-cause mortality was examined using the following K+ categories: low <3.5,
low-normal 3.5–3.9, normal 4.0–4.7, high-above normal 4.8–5.4, and high >5.5

Figure 1. Association between serum K+ during follow-up and CV death/HF hospitalization. Ad-
justed for age, sex, race, region, systolic BP, heart rate, LVEF, NYHA class, history of HF hospital-
ization, duration of HF, history of diabetes, prior MI, prior stroke, atrial fibrillation, bundle branch
block on ECG, haemoglobin, sodium, albumin, BMI, log NT-proBNP, randomized treatment, di-
uretic and MRA use at baseline, and eGFR at latest study visit.

mmol/L, adjusted as described below. The association between K+ and these
outcomes was also examined using K+ as a continuous time-updated covariate,
modelled as a restricted cubic spline adjusted for baseline prognostic variables
and time-updated eGFR (see Figure legend).
Results: Low K+ was associated with a higher risk of the primary composite
outcome (adjusted HR compared with normal K+=2.04 [95% CI 1.53–2.71]),
CV death (2.34 [1.67–3.26], P<0.001), HF hospitalization (2.33 [1.64–3.32],
P<0.001) and all-cause mortality (2.32 [1.70–3.16], P<0.001). Low-normal K+

was also associated with a higher risk of CV death or HF hospitalization (HR=1.24
[1.07–1.58], P=0.006) and all-cause mortality (HR=1.22 [1.02–1.46], P=0.031).
Analysis of K+ as a continuous variable gave similar results (Figure). In the care-
fully selected patients in PARADIGM-HF, higher K+ was associated with worse
outcomes in crude models but not after adjusting for other prognostic variables,
including eGFR.
Conclusion: Low K+, even in the normal range, was associated with worse out-
comes after multivariable adjustment in patients with HFREF.
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Impact of combined atrial fibrillation and heart failure on mortality:
14-year naturalistic follow-up study

O.J. Ziff1, P. Carter1, J. McGowan1, S. Chandran2, J. Sarma3, R. Potluri4.
1University College London, Institute of Cardiovascular Sciences, London,

United Kingdom; 2North Western Deanery, Acute Medicine, Manchester,

United Kingdom; 3University Hospital of South Manchester NHS Foundation

Trust, Manchester, United Kingdom; 4Aston University, ACALM Study Unit,

Birmingham, United Kingdom

Background: Atrial fibrillation (AF) and heart failure (HF) frequently co-exist con-
ferring considerable morbidity and mortality, yet current treatment options remain
limited, creating a paradox whereby those most in need have the fewest thera-
peutic choices.
Purpose: To investigate the association between HF and AF and their impact on
mortality from a large 14-year naturalistic follow-up study.
Methods: Anonymous data of adult patients aged ≥18 with all types of HF and
AF admitted to several hospitals in the North of England between 2000 and 2013
was obtained and processed using the ACALM study protocol. ACALM uses the
ICD-10 and OPCS-4 coding systems to identify patients. Unadjusted analyses
were performed comparing mortality between patients with HF, AF and combined
HF and AF at baseline and their development during follow-up.
Results: At baseline, of 929,552 adult patients 29,164 (3.1%) had AF, 19,474
(2.1%) had HF, and 5,728 (0.6%) had both HF and AF. Patients with combined
AF and HF at baseline had increased mortality compared to those with baseline
AF (RR 1.39, 95% CI 1.28–1.50, p<0.0001) but not baseline HF (RR 1.06, 95%
CI 0.99–1.13, p=0.09). Of those with AF at baseline, 1,647 (5.6%) developed
HF during follow-up, and of those with HF at baseline, 824 (4.2%) developed
AF during follow-up. Patients with combined HF and AF at baseline had reduced
mortality compared to those with AF at baseline that developed HF (RR 0.94,
95% CI 0.89–0.99, p=0.04), and patients with HF at baseline that developed AF
(RR 0.86, 95% CI 0.82–0.91, p<0.0001).

Demographics of AF and HF groups

AF HF AF and HF AF baseline HF baseline
baseline baseline baseline followed by HF followed by AF

n 29164 19474 5728 1647 824
Age ± SD 74±13 73±14 77±12 77±11 77±11
Male, % 52.4 51.0 49.8 48.0 49.3
Caucasian, % 87.6 82.9 86.8 92.2 90.2
South Asian, % 1.7 4.0 1.8 1.6 2.4
Afro-Caribbean, % 0.8 1.6 1.2 0.4 0.6
Other, % 1.4 1.8 1.5 1.0 0.6
Crude mortality rate per 1000 485 636 672 715 778
Mean survival (days) 722 631 692 880 922

AF, atrial fibrillation; HF, heart failure; SD, standard deviation.

5 year survival for AF and HF patients

Conclusion: Concomitant AF and HF is associated with increased mortality, ir-
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respective of which disease develops first. In light of limited current treatment for
these patients, future therapies to specifically target the combined HF and AF
group are required.

P232 | BEDSIDE
Predictors of 30-day mortality in patients with acute heart failure at
emergency department admission: derivation and validation of the
MEESSI-AHF scale

O. Miro1, X. Rossello2, F.J. Martin-Sanchez3, V. Gil1, P. Llorens4, P. Herrero5,
J. Jacob6, H. Bueno7, S. Pocock2 on behalf of ICA-SEMES Research Group.
1Hospital Clinic de Barcelona, Emergency Department, Barcelona, Spain;
2London School of Hygiene and Tropical Medicine, Department of Medical

Statistics, London, United Kingdom; 3Hospital Clinic San Carlos, Emergency

Department, Madrid; 4General University Hospital of Alicante, Emergency

Department, Alicante; 5University Hospital Central de Asturias, Emergency

Department, Oviedo; 6University Hospital of Bellvitge, Emergency Department,

Barcelona; 7National Centre for Cardiovascular Research (CNIC), Madrid, Spain

Background: For patients with acute heart failure (AHF), further insight is needed
on how best to predict short-term prognosis and identify who is at high (or low)
risk of adverse outcome.
Purpose: To develop a reliable risk scoring for 30-day mortality from data readily
available on at emergency department (ED) admission.
Methods: MEESSI-AHF (Multiple Estimation of risk based on the Emergency
department Spanish Score In AHF) is a risk score based on a registry of ED
admissions for AHF in 34 Spanish hospitals. Two cohorts of 4867 patients in 2009
and 2011–12 were used to develop a risk model based on 89 candidate variables
recorded on each patient. A risk score for 30-day mortality was developed using
multiple logistic regression (forward stepwise variable selection). The risk score
was then validated on a further cohort of 3229 patients in 2014.
Results: 500 patients (10.3%) died within 30 days. We identified 13 highly signif-
icant independent predictors of 30-day mortality, all recorded at ED, which were
(ordered by weight in the model): Barthel index, systolic blood pressure, age,
NYHA class IV, NT-proBNP, positive levels of troponin, respiratory rate, low output
symptoms, oxygen saturation, creatinine, episode associated with acute coronary
syndrome, potassium and hypertrophy at ECG. When combined into a new risk
score, excellent discrimination was achieved (c-statistics = 0.809; 95% CI 0.789–
0.828). There was a steep gradient in 30-day mortality across risk groups: over
35% mortality for the top decile and around 1% in the bottom quintile (see Fig-
ure). Application of the risk score to 2014 validation cohort produced very similar
findings (c-statistics = 0.794; 95% CI 0.766–0.822) (see Figure).

30-day mortality

Conclusion: We describe a new user-friendly risk score system to reliably iden-
tify AHF patients at high (and low) risk of dying within 30 days. This may guide
appropriate patient management strategies, especially identifying which low-risk
patients are suitable for direct ED discharge and which high-risk patients have a
foreseeable adverse short-term outcome.
Acknowledgement/Funding: Spanish Ministry of Health (Instituto de Salud Car-
los III; grants PI15/01019, PI15/00773, PI11/01021) and Fundacio La Marató de
TV3 (20152510)
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The impact of T-lymphocytes on atrial fibrillation and mortality in
patients with chronic heart failure

P. Sulzgruber, L. Koller, B. Richter, S. Blum, M. Korpak, M. Huelsmann,
R. Pacher, G. Goliasch, J. Wojta, A. Niessner. Medical University of Vienna,

Cardiology, Vienna, Austria

Background: Atrial fibrillation (AF) represents the most common cardiac arrhyth-
mia within the Western societies. Especially in patients with chronic heart failure
(CHF) the development of AF represents a severe complication resulting in hemo-
dynamic instability. However the exact pathophysiology in the development of AF
in this highly vulnerable patient collective is still incompletely understood. While a
genetic predisposition is postulated as a trigger of AF, data on the immunological
aspect in the development on AF and its impact on the patient outcome remain
scarce.

Methods: Therefore we prospectively enrolled 112 patients with CHF defined by
New York Heart Association (NYHA) functional class > II and left ventricular ejec-
tion fraction (LVEF) <40%. Patients were stratified in two subgroups according to
patients developing AF (n=50) and patients developing no AF (n=62). Cells from
fresh heparinized blood were stained and analyzed using BD FACS Canto II flow
cytometry. Cox regression hazard analysis was used to assess the influence of
T Cells on survival. The multivariate model was adjusted for age, gender, type of
CHF, LVEF and nt-proBNP.
Results: Comparing AF to non-AF patients we found a significantly higher to-
tal lymphocyte count (p=0.005), a significantly higher proportion of CD3+ T cells
(p=0.003), and a higher fraction of CD4+ cells (p=0.007) in the AF subgroup. More
specifically, there was a significantly higher number of cytotoxic T cells character-
ized by the loss of CD28 within CD4 T cells (p=0.035) detectable in individuals
with AF. Interestingly we were able to demonstrate that the number of regulatory
T cells was significantly lower (p<0.001) in patients with AF. After a mean follow-
up time of 4.5 years 32 (28.6%) patients died due to cardiovascular causes. The
loss of CD28 within CD4+ T cells was significantly associated with cardiovascu-
lar mortality in patients with AF, with an adjusted HR per one standard deviation
(1-SD) of 1.59 (95% CI 1.13–2.24; p=0.008), but not in patients free of AF with an
adjusted HR per 1-SD of 1.27 (95% CI 0.86–1.87; p=0.216). Interaction analysis
of the predictive value of CD4+CD28- T cells with AF showed borderline signifi-
cance (p=0.062).

Figure 1. Survival Curves of Cardiovascular Mortality. Kaplan-Meier plots showing cardiovascular
mortality in patients with atrial fibrillation according to CD4+CD28- frequencies in CD4+ cells,
compared using log-rank test.

Conclusion: Our results might indicate a potential influence of T cells in the
pathogenesis of atrial fibrillation. Specifically, cytotoxic CD4 T cells characterized
by the loss of CD28 were associated with cardiovascular mortality in CHF-patients
with AF.
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Galectin 3 is markedly elevated in severe heart failure and predicts
improvement in LV volumes post cardiac resynchronisation therapy

S.J. Chua, C. Ajaero, B. Assadi-Khansari, A. McGavigan, J.D. Horowitz,
A.L. Sverdlov, D.T.M. Ngo. University of Adelaide, The Queen Elizabeth Hospital,

Adelaide, South Australia, Australia

Background/Introduction: Cardiac Resynchronisation Therapy (CRT) is com-
monly used in the management of patients with chronic systolic heart failure
(CHF). Although CRT will improve symptoms and survival in most patients, about
one-third of CRT recipients do not obtain clinical benefit from the therapy and are
considered clinical non-responders. The exact mechanisms underlying this phe-
nomenon are poorly understood and there are no well-established biomarkers to
predict the response to CRT. It has been suggested that fibrosis, as occurs in
most forms of CHF, may play a role in determining the response to CRT.
Galectin 3 is a soluble β-galactoside-binding lectin that has regulatory roles in
fibrosis, inflammation and tissue repair. Several recent clinical studies have re-
ported an association between circulating galectin 3 levels and cardiac remod-
eling as well as adverse clinical outcomes in patients with CHF. However, the
association between baseline galectin 3 levels and response to CRT in severe
CHF has not been established.
Purpose: To investigate the relationship between: i) galectin-3 levels and pres-
ence of CHF vs age-matched healthy population; and ii) baseline plasma galectin-
3 levels and reverse remodeling in patients undergoing CRT implantation.
Methods and results: Plasma Gal-3 levels were compared in 67 patients,
age (68±6 yrs), without existing cardiovascular disease or previous antihyperten-
sive therapy and 28 patients (aged 71.2±9.4) with predominantly severe CHF
(70% NYHA class III or IV) and planned CRT irrespective of the aetiology of heart
failure. Transthoracic echocardiogram (TTE) and blood collection for routine bio-
chemistry, NT pro-BNP and galectin-3 levels were performed in the healthy co-
hort and in the severe CHF cohort prior to and 6 months post-CRT implantation.
There was a significant increase in Gal-3 levels in patients with CHF vs healthy
ageing (Figure 1A). However, there was no relationship between baseline Gal-3
levels and LV volumes (left ventricular end systolic volumes (LVESV) or end di-
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astolic volumes (LVEDV) in either the healthy ageing cohort or those with CHF.
Baseline Gal-3 levels correlated with significant improvement in LVESV (p=0.01)
and LVEDV (p=0.02) in CHF patients post CRT (Figure 1B and 1C). On multivari-
ate analyses, galectin 3 remained the only independent predictor of the improve-
ments in LVESV (p=0.015) and LVEDV (p=0.02) post-CRT after adjustment for
age, gender, NT pro-BNP and NYHA class.

Conclusion: Plasma galectin 3 is a promising biomarker of improvement of LV
volumes in response to CRT. It has discriminatory potential between patients with
severe symptomatic CHF and patients with normal physiological change in LV
volumes.
Acknowledgement/Funding: Supported by THRF fellowship
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Low appendicular skeletal muscle mass is associated with adverse
outcomes in patients with acute decompensated heart failure

E. Akiyama1, M. Konishi1, Y. Matsuzawa1, M. Endo1, C. Kawashima1,
H. Suzuki1, N. Nakayama1, N. Maejima1, N. Iwahashi1, K. Tsukahara1,
K. Hibi1, M. Kosuge1, T. Ebina1, S. Umemura2, K. Kimura1. 1Yokohama City

University, Division of Cardiology, Yokohama, Japan; 2Yokohama City University,

Department of Medical Science and Cardiorenal Medicine, Yokohama, Japan

Introduction: Heart failure (HF) is a clinical syndrome associated with diverse
metabolic disturbances. Recent studies suggest that failing heart through secre-
tion of soluble myostatin may induce skeletal muscle wasting in HF patients and
skeletal muscle plays an important role in pathogenesis of exercise intolerance in
patients with chronic HF. The prevalence of sarcopenia is reported as 5–13% in
general 60–70year-olds and as about 20% in patients with chronic HF. However,
the clinical significance of skeletal muscle mass in patients with acute decompen-
sated HF (ADHF) remains unclear.
Purpose: The purpose of this study was to investigate that low appendicular
skeletal muscle mass could predict the occurrence of future cardiovascular (CV)
events in patients with ADHF.
Methods: We assessed lean body mass by dual energy X-ray absorptiometry
in 108 patients with ADHF (age 72±11, left ventricular ejection fraction (LVEF)
37±15%, B-type natriuretic peptide (BNP) levels on admission 732 [394–1315]
pg/ml). Low appendicular skeletal muscle mass index (ASMI, appendicular skele-
tal muscle mass/height2) was defined according to the Asia Working Group for
Sarcopenia criteria (<7.0kg/m2 in male, <5.4kg/m2 in female). ADHF patients
were followed until occurring CV events (CV death, nonfatal myocardial infarction,
ischemic stroke, unstable angina, HF re-hospitalization, or coronary revascular-
ization).
Results: ASMI significantly correlated with age (r=-0.43, P<0.001), male sex
(r=0.50, P<0.001), body mass index (r=0.59, P<0.001), systolic blood pressure
on admission (r=0.18, P=0.05), and BNP levels on admission (r=-0.37, P=0.04).
ADHF patients with low ASMI (n=61, 56%) had higher BNP levels (841 [530–
1661] versus 504 [275–892], p=0.001) and higher rate of clinical scenario 2–3
(46% versus 15%, p=0.002) than those with normal ASMI. 48 patients developed
CV events (median follow-up, 17 months). Kaplan-Meier analysis demonstrated
a significantly higher probability of CV events in the low ASMI group than those
in the normal ASMI group (57% versus 28%, log-rank test, P=0.003). Multivari-
ate Cox hazard analysis including systolic blood pressure, LVEF, and BNP lev-
els on admission demonstrated that diabetes mellitus (hazard ratio 2.04, 95%-
confidence interval 1.15–3.62, P=0.02), hemoglobin levels (hazard ratio 0.89,
95%-confidence interval 0.79–0.99, P=0.04), and low ASMI (hazard ratio 2.50,
95%-confidence interval 1.31–4.77, P=0.006) were independently correlated with
the future CV events in patients with ADHF.
Conclusions: Low ASMI could predict the future CV events in patients with
ADHF, irrespective of LV systolic function and other clinical profile. Skeletal mus-
cle plays a crucial role in the pathogenesis of ADHF.

INTERPLAY BETWEEN EXERCISE AND CARDIAC
PATHOLOGY
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Characteristic distinction of energy-dependent hemodynamics in
physiological and pathological left ventricular hypertrophy is related
to different myocardial expression of mithocondrial regulators

A. Olah, B.T. Nemeth, C. Matyas, A. Lux, M. Ruppert, D. Kellermayer, L. Szabo,
M. Torok, A.A. Sayour, A. Meltzer, K. Benke, B. Merkely, T. Radovits. Semmelweis

University, Heart and Vascular Center, Budapest, Hungary

Background and purpose: Left ventricular (LV) hypertrophy is a physiological
(athlete’s heart) or pathological response of LV myocardium to increased car-
diac load. To date, a direct comparison of functional consequences of PhyH and
PaH and possible underpinning mechanisms is missing. We aimed at comparing
hemodynamic alterations in well established rat models of physiological (PhyH)
and pathological hypertrophy (PaH) by using LV pressure-volume analysis and
investigating underlying molecular mechanisms (oxidative stress, inflammatory
markers, mitochondrial regulators).
Methods: PhyH and PaH were induced in rats by swim training and by abdominal
aortic banding, respectively. Morphology of the heart was investigated by echo-
cardiography. Detailed characterization of cardiac function was completed by LV
pressure-volume analysis. In addition histological and molecular biological (gene
expression analysis) measurements were performed. All data were normalized to
the corresponding control group.
Results: Echocardiography revealed myocardial hypertrophy of similar degree
in both models (LV mass index: +21.7±2.1% PhyH vs. +27.3±3.3% PaH, n.s.),
which was confirmed by post-mortem heart weight data. In aortic-banded rats
we detected subendocardial fibrosis. Reactivation of fetal gene program could
be observed only in PaH model. PhyH was associated with increased stroke vol-
ume, whereas unaltered stroke volume were detected in PaH along with markedly
elevated end-systolic pressure values. Sensitive indices of LV contractility were
increased in both models, in parallel with the degree of hypertrophy. Active relax-
ation was ameliorated in athlete’s heart, while it showed marked impairment in
PaH (time constant of LV pressure decay (τ): -7.7±2.6% PhyH vs. +37.0±11.1%
PaH, p<0.01). Mechanical efficiency and ventriculo-arterial coupling were im-
proved in PhyH, whereas remained unchanged in PaH (mechanical efficiency:
+20.8±4.7% PhyH vs. +4.7±4.9% PaH, p<0.05). Myocardial gene expression of
regulators related to mitochondrial biogenesis showed marked differences be-
tween PaH and PhyH (peroxisome proliferator-activated receptor gamma coac-
tivator 1-alpha (PGC-1α): +19.1±10.3% PhyH vs. -37.8±7.2% PaH, p<0.01; nu-
clear respiratory factor 1 (NRF1): -4.5±2.8% PhyH vs. -27.4±7.6% PaH, p<0.05).
Alterations in myocardial expression of oxidative stress and inflammatory markers
did not differ between the two models.
Conclusions: We provided the first comparative hemodynamic characterization
of PhyH and compensated PaH in relevant rodent models. Increased LV contrac-
tility could be observed in both types of LV hypertrophy, characteristic distinc-
tion was detected in energy-dependent diastolic function (active relaxation) and
mechanoenergetics (mechanical efficiency), which might be explained by differ-
ences in expression of key regulators related to mitochondrial biogenesis.
Acknowledgement/Funding: Hungarian Scientific Research Fund (OTKA
105555) to Bela Merkely
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The effect of exercise on the aortic root diameter in young elite
athletes with bicuspid aortic valve disease

A. Malhotra, T.J. Yeo, H. Dhutia, K. Prakash, T. Keteepe-Arachi, A. D’Silva,
G. Finnochiaro, A. Steriotis, S. Papatheodorou, L. Millar, S. Dassanayake,
B. Ensam, M. Papadakis, M. Tome, S. Sharma. St George’s University of London,

Cardiac and Vascular Sciences Research Centre, London, United Kingdom

Introduction: Bicuspid aortic valve (BAV) disease is one of the most common
congenital cardiac malformations (0.9- 2%). BAV can lead to valve dysfunction
and progressive aortic dilation. There is a paucity of data pertaining to the natural
course of aortic root size in young athletes with BAV disease, in whom the haemo-
dynamic stress of regular and intense exercise may lead to early acceleration of
aortic root dilation.
Purpose: To explore the progression of aortic root dilation in young professional
soccer players with BAV disease.
Methods: 20 consecutive professional soccer players with BAV (BA) diagnosed
on routine transthoracic 2D echocardiogram through pre-participation screening,
were compared with 24 age-matched non-athletes with BAV. A third group com-
prising 22 consecutive healthy athletes with a normal tricuspid aortic valve was
used as a comparison. The aortic root diameter at the level of the sinuses of Val-
salva (absolute and indexed for body surface area, BSA) was documented for all
subjects at baseline and on ≥1 subsequent follow up echocardiogram.
Results: All subjects were males with the mean ages at baseline for BAV ath-
letes and BAV non-athletes were 24.3±12.1 years and 30.3±8.2 years respec-
tively. Healthy athletes with a tricuspid aortic valve were aged 26±7.2 years. After
indexing for body surface area, BAV non-athletes had the largest baseline aor-
tic root diameter of the 3 groups (19.6±1.8 mm vs. BAV athletes 16.8±2.3 mm,
p=0.013; vs athletes with a tricuspid aortic valve 15.6. ± 1.8 mm, p<0.001). There
were no differences in absolute aortic root diameters between the 3 groups at
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baseline (BAV athletes 33.6±6.0 mm, BAV non-athletes 33.2±6.9 mm, athletes
with a tricuspid aortic valve 29.5±3.5 mm, p = NS).
After a mean follow-up of 7.8±1.9 years, the healthy athletes with tricuspid aortic
valves continued to have the smallest aortic root diameter (indexed for BSA) com-
pared to those with BAV (15.9±1.5 mm vs. athletes with BAV 18±1.2 mm, p=0.01)
and non-athletes with BAV (18.4±2.4 mm, p=0.003).
Athletes with BAV demonstrated an indexed aortic root increment of 0.8±0.3 mm/
year. However, no significant difference was observed when comparing the trends
of change within non-athletes with BAV disease and athletes with a tricuspid aor-
tic valve.
Conclusion: Our findings do not support that exercise alone contributed to aortic
root dilation in young athletes with BAV disease during our period of observation.
Exercise did not significantly increase aortic root diameter in any of our three
groups. Other factors such as genetic predisposition, maladaptive cell-matrix re-
modelling processes and haemodynamic and biomechanical pertubations are
thought to account for the natural history of aortopathy associated with bicus-
pid aortic valve disease. Such factors have age-related penetrance and these
time-dependent experssions support regular surveillance with cardiac imaging.
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Non-ischemic left ventricular scar as a substrate of life-threatening
ventricular arrhythmias and sudden cardiac death in competitive
athletes

A. Zorzi1, M. Perazzolo Marra1, I. Rigato1, M. De Lazzari1, A. Susana1,
A. Niero1, K. Pilichou1, F. Migliore1, B. Giorgi2, C. Basso1, M. Schiavon3,
B. Bauce1, S. Iliceto1, G. Thiene1, D. Corrado1. 1University of Padova,

Department of Cardiac, Thoracic and Vascular sciences, Padua, Italy; 2University

of Padova, Department of Medicine, Padua, Italy; 3ULSS 16, Padua, Italy

Background: The clinical profile and arrhythmic outcome of competitive athletes
with isolated non-ischemic left ventricular (LV) scar as evidenced by contrast-
enhanced cardiac magnetic resonance (CE-CMR) remains to be elucidated.
Aims: To characterize the clinical and imaging profile and the arrhythmic out-
come of a cohort of competitive athletes showing isolated non-ischemic LGE on
CE-CMR, which was performed for clinical evaluation of apparently idiopathic ven-
tricular arrhythmias.
Methods: We enrolled 35 competitive athletes (80% males, age range 14–48
years) with frequent or complex ventricular arrhythmias and isolated LV subepi-
cardial/midmyocardial late-gadolinium-enhancement (LGE) on CE-CMR; a con-
trol group included 40 healthy athletes matched for age and gender.The pat-
tern of LGE distribution and morphology was characterized as either epicar-
dial/midmyocardial “stria” or patchy/junctional “spotty”. If more than one pattern
was present, the distribution was characterized on the basis of the predominant
pattern.
Results: A LGE “stria” pattern with subepicardial/midmyocardial distribution,
mostly involving the lateral LV wall, was observed in 27/35 (77%) athletes with
arrhythmias versus 0 controls (p<0.001), while a “spotty” LGE localized at the
junction of the right ventricle to the interventricular septum in 11 (31%) and 10
(25%), respectively (p=0.52). All 27 athletes with a LGE “stria” pattern showed
ventricular arrhythmias with a predominant right-bundle branch block morphol-

Arrhythmic follow-up and LGE pattern

ogy, 48% (13/27) ECG abnormalities mostly consisting of low QRS voltages in
limb leads and T-wave inversion in infero-lateral leads, and 19% (5/27) echocar-
diographic hypokinesis of the lateral LV wall. During a mean follow-up of 35±22
months, 6/27 (22%) athletes with a LGE “stria” pattern experienced malignant
arrhythmic events such as appropriate ICD shock (N=4), sustained ventricular
tachycardia (N=1), or sudden death (N=1), compared with none of those with
junctional LGE “spotty” pattern (p=0.005).
Conclusions: The LGE “stria” with a subepicardial/midmyocardial wall distribu-
tion could act as a substrate for life-threatening arrhythmias and sudden death
in the athlete. Because of its peculiar non-transmural location, the LV scar is of-
ten echocardiographically invisible and may be only detectable by CE-CMR. The
junctional LGE “spotty” pattern showed a similar prevalence in athletes with and
without arrhythmias and was associated with an uneventful outcome.
Acknowledgement/Funding: This study was funded by the TRANSAC Strate-
gic Research Grant CPDA133979/13, University of Padua, Italy; Target Projects
331/12, Regional Health Syste
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The impact of ECG interpretation variation in pre-participation
screening of young athletes

H. Dhutia, A. Malhotra, T.J. Yeo, M. Papadakis, M. Tome, S. Sharma. St George’s

University of London, Cardiac and Vascular Sciences Research Centre, London,

United Kingdom

Introduction: Electrocardiogram (ECG) screening of young athletes is recom-
mended by several international sporting bodies. However, the accuracy of the
ECG is highly dependent on individual interpretation, and an important concern
of the ECG as a screening tool is the variation of ECG interpretation especially
in inexperienced hands. Contemporary ECG interpretation criteria have reduced
false positive rates and cost, but their impact on variability of ECG interpretation is
not known. This study evaluated the variation in interpretation of athletes’ ECG’s
between cardiologists with and without experience in ECG screening, the impact
of the 3 main ECG interpretation guidelines on variation, and the financial impact
of variation in ECG interpretation.
Methods: 8 cardiologists (4 with ≥3 years’ experience and 4 with no experience
of ECG screening of athletes) each reported anonymised ECG’s of 400 asymp-
tomatic athletes consecutively evaluated through a screening program in 2012,
and were blinded to clinical details other than age, gender and ethnicity. They
were instructed to assign the ECG’s as normal or abnormal based on the 2010
European Society of Cardiology (ESC), Seattle (SC) and refined (RC) criteria. All
cardiologists were also required to list any additional investigations they would ar-
range for athletes with abnormal ECG’s,the cost of which were calculated based
on the UK National Health Service tariffs.
Results: Athletes were aged 20±5 years (14–35 years) and were predominantly
male (71%) and Caucasian (79%). 11% were Afro-Caribbean.18 sports were rep-
resented. The percentage of agreement overall for each criteria is reported in Fig-
ure 1. The degree of agreement for abnormal ECG’s between experienced car-
diologists was moderate for all criteria: κ=0.42 (ESC), 0.59 (SC) and 0.51 (RC).
For inexperienced cardiologists, the agreement was poor to borderline moderate:
κ=0.15 (ESC), 0.25 (SC) and 0.41 (RC). Further investigations were requested
for 8% (4–11%) and 15% (8–19%) of ECG’s by experienced and inexperienced
cardiologists respectively. The agreement on ECG’s requiring further investiga-
tion for experienced and inexperienced cardiologists was κ=0.47 and κ=0.22 re-
spectively. The cost of further investigations was �30 (�15–52) per athlete for
experienced cardiologists and �88 (�43–119) for inexperienced cardiologists.
One (0.3%) athlete with cardiac disease (long QT syndrome) was identified by all
cardiologists irrespective of experience and/or ECG criteria.

Figure 1

Conclusion: A higher degree of agreement in ECG interpretation is observed
with more experienced reporters. Contemporary ECG screening criteria reduces
the interpretation gap between experienced and inexperienced cardiologists, al-
though there remains a high degree of variability in ECG interpretation of abnor-
mality irrespective of experience. ECG screening programs should be aware of
the significant impact of inter-observer variability on resource management and
costs of screening.
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Impact of physical activity on the risk of cardiovascular disease in
middle-aged and older adults

S. Lachman1, S.M. Boekholdt1, R.N. Luben2, N.J. Wareham3, K.T. Khaw2,
R.J.G. Peters1. 1Academic Medical Center, Cardiology, Amsterdam,

Netherlands; 2University of Cambridge, Department of Public Health and Primary

Care, Cambridge, United Kingdom; 3Medical Research Council Epidemiology

Unit, Cambridge, United Kingdom

Background: There is broad consensus that regular physical activity (PA) yields
major health benefits. However, current guidelines on PA are mainly aimed at
middle-aged adults. Little is known whether PA also translates into cardiovascular
health benefits in elderly.
Purpose: To investigate the impact of different levels of PA on the risk of cardio-
vascular disease (CVD) in elderly.
Methods: The relationship between age categories, PA and risk of CVD events
was assessed in the EPIC-Norfolk prospective population study. Cox proportional
hazards models were used to analyze the association between PA levels and time
to CVD events in age categories <55, 55–65, and >65 years. Interaction between
age categories and PA levels was assessed.
Results: The study compromised 24,502 study participants aged 39 -79. A total
of 3230 CVD events occurred during 275,556 person-years follow-up. Among in-
dividuals aged >65 years, HR for CVD were 0.81 (95% CI 0.72–0.92), 0.78 (95%
CI 0.67–0.90) and 0.80 (95% CI 0.67–0.94) in moderately inactive, moderately
active and active people, respectively, compared to inactive people. In age cate-
gory 55–65 years, similar associations were observed. Among people <55 years,
the associations were directionally similar, but not statistically significant (table).
The interaction term between PA levels and age categories was not significant
(p=0.85).

The risk of cardiovascular events

PA Inactive Moderately inactive Moderately active Active

Age <55 HR 1.00 (ref) 0.88 0.89 0.91
95% CI 0.67–1.16 0.67–1.18 0.68–1.21
p-value 0.37 0.43 0.50

Age 55–65 HR 1.00 (ref) 0.78 0.90 0.78
95% CI 0.65–0.94 0.75–1.08 0.63–0.96
p-value 0.01 0.26 0.02

Age >65 HR 1.00 (ref) 0.81 0.78 0.80
95% CI 0.72–0.92 0.67–0.90 0.67–0.94
p-value 0.001 0.001 0.008

HR = hazard ratio; PA = physical activity.

Conclusion: As expected, there was an inverse association between PA and the
risk of CVD in elderly >65 years and middle-aged individuals. Even moderately
inactive people are at lower CVD risk than inactive people, suggesting that even
minimal PA is better than none at all.
Acknowledgement/Funding: The EPIC-Norfolk Study is funded by Cancer Re-
search UK grant number 14136 and the Medical Research Council grant number
G1000143.
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Background: Obesity has been found to be protective in heart failure (HF), a
finding leading to the concept of an obesity paradox. We hypothesised that a pre-
served cardiorespiratory fitness in obese HF patients may affect the relationship
between survival and body mass index (BMI) and explain the obesity paradox in
HF.
Methods and results: 4623 systolic HF patients (Left ventricular ejection frac-
tion, [LVEF], 31.5±9.5%, body mass index [BMI] 26.2±3.6 kg/m2) were recruited
and prospectively followed in 24 Italian HF centres belonging to MECKI Score Re-
search Group. Besides full clinical examination, patients underwent maximal car-
diopulmonary exercise test at study enrolment. Median follow-up was 1113 (553–
1803) days. Study population was divided according to BMI (<25, 25–30, 25–
30 kg/m2) and predicted peak oxygen consumption (peak VO2, <50%, 50–80%,
>80%) [14]. Study endpoints were all-cause death and cardiovascular deaths in-
cluding urgent cardiac transplant.
All-cause and cardiovascular deaths occurred in 951 (28.6%, 57.4 per 1000
person/year) and 802 cases (17.4%, 48.4 per 1000 person/year), respectively.
In the high BMI groups, several prognostic parameters presented better values
[LVEF, peak VO2, ventilation/carbon-dioxide slope, renal function, haemoglobin
(P<0.01)] with respect to the lower BMI groups. Both BMI and peak VO2 were
significant positive predictors of longer survival: both higher BMI and peak VO2
groups presented lower mortality (p<0.001). At multivariable analysis and using
a matching procedure (age, gender, LVEF and peak VO2), the protective role of
BMI disappeared.
Conclusion: Exercise tolerance affects the relationship between BMI and sur-

vival. The cardiorespiratory fitness mitigates the obesity paradox, observed in HF
subjects.
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Cardiac dysfunction is the main mechanism of aggravation of exercise
intolerance in homozygous sickle cell disease patients

A. Ceccaldi1, S. Hatem1, F. Lionnet2, K. Stankovic Stojanovic2, R. Isnard1,
N. Hammoudi1. 1Hospital Pitie-Salpetriere, Cardiology, Paris, France; 2Hospital

Tenon, Paris, France

Background: Sickle cell disease (SCD) is the most frequent genetic
hemoglobinopathy worldwide associated with a marked exercise intolerance.
Mechanisms underlying this exercise limitation are multifactorial, complex and
difficult to discriminate in clinical practice.
Purpose: To examine the role of cardiac dysfunction in the exercise limitation in
homozygous SCD patients.
Methods: 60 SCD patients (32.9±10.6 years, 36 women) with dyspnea and 20
controls matched for age and gender underwent a stress echocardiography com-
bined with gas exchange measurements during a symptom-limited exercise ramp
protocol. Peak exercise oxygen uptake indexed to weight (VO2) and peak cardiac
index (Ci) were measured. The difference between arterial and venous oxygen
content (Ca-vO2) was calculated using Fick principle.
Results: Compared to controls, SCA patients exhibited a low peak VO2 (19.6±4.1
vs. 36.4±9.5 ml/min/kg; p<0.001), a dramatic decrease in Ca-vO2 (7.5±1.5 vs.
15.8±3.1 ml/dl; p<0.0001) whereas Ci was markedly increased (9.6±1.6 vs.
8.4±1.6 l/min/m2; p=0.005) suggesting a compensatory mechanism of the re-
duced peripheral oxygen transfer.
The SCD patients were next classified in tertiles according to peak VO2. While
hemoglobin level and Ca-vO2 were similar, SCD patients in the lower tertile of
VO2 exhibited a reduced peak Ci (Table 1). In multivariable analysis, older age
and left atrial function as assessed by peak longitudinal strain were independently
related to exertional intolerance.

Table 1

Lower VO2 tertile† Other VO2 tertiles‡ p value
(n=20) (n=40)

Age (years) 40.3±10.1 29.2±8.8 0.0001
Peak Cardiac index (l/min/m2) 8.6±1.0 10.1±1.7 0.0001
Peak Ca-vO2 (ml/dl) 7.0±1.4 7.8±1.5 0.07
Hemoglobin (g/dl) 8.3±1.3 8.8±1.2 0.13
LV diastolic volume index (ml/m2) 91.9±23.0 92.2±21.5 0.95
LV ejection fraction at rest (%) 60.7±7.9 62.2±5.1 0.46
Cardiac index at rest (l/min/m2) 4.5±0.9 4.3±0.8 0.38
Tricuspid velocity at rest (m/s) 2.5±0.3 2.4±0.2 0.28
Left atrial volume index at rest (ml/m2) 54.7±16.9 44.0±11.3 0.02
Left atrial longitudinal strain at rest (%) 30.7±5.4 38.9±7.2 <0.0001

†VO2 <16.1 ml/min/kg in women (n=12), VO2 <19.2 ml/min/kg in men (n=8). ‡VO2 ≥16.1
ml/min/kg in women (n=24), VO2 ≥19.2 ml/min/kg in men (n=16).

Conclusion: The exercise intolerance of SCD patients is mainly related to the
impairment of Ca-vO2 which is compensated by a high cardiac output.
However, the aggravation of exertional intolerance in SCD is due to the alteration
of cardiac function related to ageing and to left atrial function deterioration.

CHALLENGES IN CONGENITAL HEART DISEASE
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Mortality rates according to deterioration of various follow-up
parameters in PAH-CHD

M.T.U. Schuijt1, I.M. Blok1, A.C.M.J. Van Riel1, A.H. Zwinderman1, A.P.J. Van
Dijk2, B.J.M. Mulder1, B.J. Bouma1. 1Academic Medical Center of Amsterdam,

Cardiology, Amsterdam, Netherlands; 2Radboud University Medical Centre,

Cardiology, Nijmegen, Netherlands

Purpose: Adult patients with pulmonary arterial hypertension due to congenital
heart disease (PAH-CHD) suffer from a high mortality. This underlines the impor-
tance of adequate risk stratification to guide treatment decisions. Several cross-
sectional clinical variables have been associated with mortality, but nowadays
longer follow-up is available. Therefore we investigated the prognostic relevance
of serial measurements in patients with PAH-CHD.
Methods: In this prospective observational cohort study, we included consecutive
adult patients with PAH-CHD between 2005 and 2015. Control visits on the out-
patient clinic of two tertiary centres were standardised, including WHO functional
class (WHO-FC), six-minute walk distance (6-MWD) and NT-pro-BNP. All patients
were treated with bosentan following the first visit. We evaluated prognosis of
PAH-CHD patients from onset of deterioration; first time worsening to WHO-FC
4, 6-MWD decrease of 35 meters and NT-pro-BNP increase of 400 ng/L during
follow-up.
Results: Eighty-seven patients with PAH-CHD were included (mean age 43
years, 35% male, 36% Down, 74% Eisenmenger). During a median follow-up
of 5.5 years (IQR 3.1–9.0), 29 patients died (33%). In our risk stratification model
during follow-up (Figure 1), worsening to WHO-FC 4 occurred in 10 patients, 6-
MWD decrease of 35 meters in 56 patients and NT-pro-BNP increase of 400
ng/L in 37 patients. The median time to deterioration was 2.4 years (IQR 0.7–
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4.2 years). Time from onset of deterioration to 25% mortality was 0.08 years for
deterioration of WHO-FC, 2.0 years for NT-pro-BNP and 4.4 years for 6-MWD.

Conclusion: Deterioration of WHO-FC, NT-pro-BNP and 6-MWD each has a spe-
cific impact on mortality rate. Mortality rate is highest in patients who deteriorate
to WHO-FC 4, followed by those with NT-pro-BNP increase of 400 ng/L and 6-
MWD decrease of 35 meters.
Acknowledgement/Funding: Our research group was sponsored by an unre-
stricted grant from Actelion Pharmaceuticals
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The burden of atrial arrhythmias in adult congenital heart disease:
observations over a 20 year period

A.T. Abiodun, H.L. Moore, S. Arif, S. Bowater, S. Thorne, P. Clift, L. Hudsmith,
J. De Bono. University Hospital Birmingham, Department of Cardiology,

Birmingham, United Kingdom

Introduction: Adults with congenital heart disease (ACHD) are a growing pop-
ulation. Due to advances in medical therapy and surgical techniques more than
90% are now expected to survive into adulthood. Specialist centres now face
the challenges involved in managing this ageing population and its multiple mor-
bidities. In particular, arrhythmias become increasingly common and are likely to
impact on quality of life in terms of recurrent hospitalisation, exercise tolerance,
development of strokes and increased risk of sudden cardiac death.
Methods: The electronic ACHD database at a large quaternary specialist centre
was retrospectively reviewed for patients with confirmed atrial arrhythmias. The
database contained approximately 4000 patients seen between 1996 and 2015.
Data was collected on baseline demographics, comorbidities, previous opera-
tions, thromboembolic events and causes of mortality. Patients were then grouped
depending on their structural defect with the defect of greatest complexity taking
priority.
Results: We identified 347 patients with ACHD and co-existing atrial arrhythmias.
41% had atrial septal defects, 10% had Tetralogy of Fallot, 6% had a Fontan cir-
culation, 13% had complex congenital heart disease and 30% have other con-
genital heart diseases. 12% of patients had at least one thromboembolic event
(TE). 7% of patients with repaired Tetralogy of Fallot developed an atrial arrhyth-
mia with 14% of these developing strokes at a mean age of 46 years. The mean
CHADSVASC prior to the thromboembolic event was 1.4. 9% of patients with un-
complicated atrial septal defects (ASDs) and atrial arrhythmias developed throm-
boembolic events. AF was asymptomatic in 40% of cases and 56 years was the
average age of AF onset with average age of stroke being 58 years. AF preva-
lence in the Fontan cohort was 10% and AF was symptomatic in 90%. All patients
were anticoagulated with warfarin and despite this 25% developed thromboem-
bolic events. 84% of Fontan patients had at least one hospitalisation due to their
arrhythmia. The incidence of TEs was 20% in VSD, 18% in valvular disease,
10% in transposition of the great arteries and 60% in patients with Eisenmengers
syndrome. There were no TEs in those with Ebsteins anomaly, patent ductus ar-
teriosus and coarctation of the aorta.
Discussion: Atrial arrhythmias are common in ACHD, occur at a younger age and
are associated with high rates of thromboembolic events. It is therefore unclear if
CHADSVASC is applicable to these patients. The risk of stroke in certain groups
appears high and anticoagulation should be considered even in the absence of
other risk factors. AF is frequently asymptomatic in those with ASDs and lifelong
active screening for atrial arrhythmia should be considered.
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Body mass index in adult congenital heart disease patients:
distribution, association with exercise capacity and prognostic
implication

M. Brida1, K. Dimopoulos2, A. Kempny3, E. Liodakis2, L. Swan2, A. Uebing2,
H. Baumgartner1, M.A. Gatzoulis2, G.P. Diller3. 1University Hospital of Munster,
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Background: Abnormal body mass index (BMI) is associated with increased
mortality in various cardiovascular cohorts. Increasing rates of obesity raised con-
cerns on the prognostic implications of a high BMI in adults with congenital heart
disease (ACHD). We aimed to assess the distribution of BMI and its association
with symptoms, exercise capacity and survival in this population.
Methods and results: We included 3,069 ACHD patients (median age 32.6
years) under follow-up at our institution between 2001 and 2015. Patients were
classified based on BMI as underweight (<18.5), normal weight (18.5–25), over-
weight (25–30) or obese (>30) and symptoms and objective exercise capacity
were assessed. Overall, 6.2% of patients were underweight, 28.2% overweight
and 14.6% obese. A lower BMI was associated with more symptoms and lower
absolute and percentage predicted peak oxygen uptake (p<0.05 for both). More-
over, higher BMI values were associated with lower all-cause and cardiac mortal-
ity on univariable Cox analysis and this effect persisted after adjustment for age,
defect complexity, cyanosis and objective exercise capacity. As illustrated in Fig-
ure 1, underweight patients had the worst survival prospects, while overweight
patients had significantly better survival compared to normal weight patients. In
patients with a complex cardiac defect who had repeated weight measurements,
weight loss was also associated with a worse survival (HR 1.82, 95% CI 1.02–
3.24, p=0.04).

Figure 1

Conclusions: ACHD patients with a higher BMI were less symptomatic and had
a higher objective exercise capacity and lower mortality. The association between
BMI and mortality was especially pronounced in symptomatic patients with com-
plex underlying cardiac defects, suggesting that cardiac cachexia may play a role.
Indeed, weight loss was linked to an even higher mortality in complex ACHD.
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Disease burden and mortality in tetralogy of Fallot patients over 50
years old

J.P. Bokma1, M.M. Winter1, J.M. Kuijpers1, H.W. Vliegen2, A.P. Van Dijk3,
J.P. Van Melle4, F.J. Meijboom5, M.C. Post6, B.J. Mulder1, B.J. Bouma1.
1Academic Medical Center of Amsterdam, Cardiology, Amsterdam, Netherlands;
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Groningen, Netherlands; 5University Medical Center Utrecht, Utrecht,
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Background: Progress in surgical and medical management of patients with
tetralogy of Fallot (TOF) has led to survival beyond the age of 50 years. However,
little is known regarding morbidity and mortality of these elderly TOF patients.
Purpose: To determine major cardiovascular morbidity and all-cause mortality in
elderly TOF patients.
Methods: This multicenter study included patients aged at least 50 years old
from a prospective registry. The presence of five major atherosclerotic risk factors
(smoking, diabetes, hypertension, hypercholesterolemia, family history) was ob-
tained. Outcome variables included: TOF-related cardiovascular events, acquired
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cardiovascular events occurred and all-cause mortality. All-cause mortality was
compared to age and gender matched reference population. Univariable Cox
hazards regression analysis was used to determine predictors for the outcome
variables.
Results: A total of 167 patients (mean age 53±6 years, 54% male, 63% at
least one atherosclerotic risk factor) were included. During a mean follow-up
of 6.4 (±3.8) years, in 26 (16%) patients TOF-related cardiovascular events oc-
curred (ventricular arrhythmias (n=4) and progressive heart failure (n=22)) and
in 18 (11%) patients acquired cardiovascular events occurred (myocardial infarc-
tion/coronary artery disease (n=10) and CVA/TIA (n=8)). Overall, a total of 22 TOF
patients died (heart failure related in 54%) during follow-up (HR 3.11 (compared to
reference), 95%C.I.: 2.04–4.73, p<0.001) (figure 1). The number of atheroscle-
rotic risk factors predicted acquired cardiovascular events (HR:1.61/risk factor,
95%C.I.:1.04–2.50, p=0.034) but not TOF-related events or all-cause mortality
(p=NS for both).

Figure 1

Conclusions: TOF patients aged 50 years or older had over threefold higher
mortality risk compared to reference population. Importantly, almost two-thirds of
TOF patients had at least one major atherosclerotic risk factor. The number of
risk factors predicted acquired but not TOF-related major cardiovascular events.
Acknowledgement/Funding: Interuniversity Cardiology Institute of the Nether-
lands (ICIN), Nuts Ohra foundation and Parelsnoer institute
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Aortopathy in various types of adult congenital heart disease
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Background: Proximal aortic dilatation is frequently found in adults with certain
types of congenital heart disease (CHD), giving rise to concerns about increased
risk of aortic complications. Guidelines on prophylactic proximal aortic replace-
ment in these patients are mostly based on Marfan syndrome (MFS) and bicuspid
aortic valve (BAV).
Purpose: To prospectively determine contemporary risk of aortic dissection and
proximal aortic replacement in adults with CHD-types at risk for proximal aortopa-
thy, relating it to risk in patients with low-risk CHD and patients with MFS.
Methods: From an adult CHD registry, patients with a native proximal (neo-
)aorta and the following main CHD diagnoses were selected: “CHD risk” (BAV
[n=1379], aortic coarctation with/without BAV [CoA-BAV; n=619/CoA; n=853],
aortic stenosis [AS; n=885], ventricular septal defect [VSD; n=2767], Tetralogy
of Fallot/pulmonary atresia with VSD [ToF/PA+VSD; n=1353], double-outlet right
ventricle [DORV; n=131], transposition of the great arteries [TGA; n=595]); 2.

“CHD reference” (atrial septal defect [ASD; n=2457], pulmonary stenosis [PS;
n=1161]); 3. MFS (n=385). Incidence rates were calculated using Poisson re-
gression. Survival was calculated using the complement Kaplan-Meier estimator,
comparing groups using the log-rank test.
Results: 8 dissections occurred in 54,090 person-years [py] in the CHD risk-
(55% male; median age 32 years), 2 in 20,554 py in the reference- (36% male;
40 y) and 24 in 3,182 py in the MFS group (45% male, 34 y). Dissection inci-
dence rate in the CHD risk-group (1.48/10,000 py; 95% CI: 0.68–2.75) was lower
than in the MFS group (75.43; 49.13–109.76, p<0.001) but did not differ signif-
icantly from the CHD reference-group (0.97; 0.16–3.00, p=0.902). The FIGURE
shows cumulative incidence of dissection or proximal aortic replacement in the
constituent defects of the CHD risk-group, the CHD reference and MFS-groups.
With considerable variation, all constituent defects showed greater risk of this out-
come, compared to the reference-group, but none approached the high risk of the
MFS-group.
Conclusions: Our results show that the cumulative incidence of aortic dissection
or proximal aortic replacement in patients with CHD-types at risk for proximal
aortopathy is low in contemporary practice. Of all CHD types, risk is highest in
patients with BAV, but still considerably lower than in MFS.
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Efficiency of implantable loop recorder in identifying causes of
syncope in children with and without cardiac pathology

E. Polyakova, T. Trofimova, R. Ildarova, M. Shkolnikova. Children’s Center of

Cardiac Arrhythmias, Moscow, Russian Federation

Prior studies have demonstrated a high value of the implantable loop recorders
(ILR) in identifying causes of syncope and palpitations in adults. At the same time,
evidence on indications and benefits of ILR in pediatric population is still thin. In
15 to 20% of children with recurrent unexplained syncope (UnS), patients’ and
family history as well as physical examination are not sufficient to determine the
underlying cause of UnS. This study compares the efficiency of the ILR-based
long-term ECG monitoring in children with UnS with low risk in children with UnS
and high risk for developing malignant cardiac arrhythmias.
Methods: ILRs were implanted in 265 children (49% boys) aged 2.5 to 17
(12.2±4.4) with recurrent UnS. 230 of them (87%) had structurally normal hearts
whose clinical course is not consistent with neurocardiogenic syncope (group 1)
and 35 (group 2) had structural heart diseases (congenital heart diseases (CHD)
- 18 pts) or primary electrical cardiac abnormalities - LQTS. Personal and family
history, physical examination including ECG, stress test, holter monitoring, tilt-
table and other tests were unable to identify the cause of syncope.
Results: For 228 pts ILR monitoring was completed due to the symptom-rhythm
correlation or detecting of arrhythmia (52% - clinically positive cases) or due to
the end of 36-mnth follow up. Among children with structurally normal hearts, the
diagnostic yield was 54.2% (109 positive from 201 complete cases). Arrhythmo-
genic syncope (ArrS) were diagnosed in 35 (34 – severe asystole and 1- ventric-
ular fibrillation (VF)) and non-ArrS – in 53 pts (60.2%). Among children of group
2, the efficiency of ILR monitoring was 37% (10 positive from 27 complete cases):
53.8% - in children with CHD and 21.4% - in children with LQTS. ArrS were diag-
nosed in 7 pts (5 caused by severe asystole and 2 caused by VF), non-ArrS - in
3 pts. In group 2, VF was diagnosed only in pts with LQTS.
Conclusion: In children with structurally normal hearts and CHD, ILR technology
is an efficient and secure method for diagnosis the cause of UnS. The efficiency
of ILR monitoring in children with structurally normal hearts and those with CHD
is the same (about 54%). It is lower in children with LQTS – 21.4%. For children
with LQTS ILR can be useful for differential diagnosis of life-threatening syncope
or for detecting asymptomatic VF.
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Value of 18F-FDG PET/CT-angiography in the diagnosis of infective
endocarditis in patients with congenital heart disease

M.N. Pizzi1, L. Dos-Subira2, N. Fernandez-Hidalgo3, A. Roque4,
H. Cuellar-Calabria4, A. Pijuan-Domenech2, M.T. Gonzalez-Alujas5,
M.T. Subirana-Domenech2, B. Miranda-Barrio2, D. Garcia-Dorado5,
B. Almirante3, S. Aguade-Bruix6, P. Tornos5. 1Universitary Hospital Vall
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Unit, Barcelona, Spain; 2University Hospital Vall d’Hebron, Integrated Adult
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4University Hospital Vall d’Hebron, Radiology Department, Barcelona, Spain;
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Purpose: To evaluate the added value of 18F-FDG-PET/CT-Angiography
(PET/CTA) in the diagnosis of infective endocarditis (IE) in patients with congeni-
tal heart disease (CHD), where Duke criteria (DC) and echocardiography (ECHO)
have limitations due to a complex anatomy and frequent prosthetic material.
Methods: A prospective study was conducted in a tertiary centre with a multidis-
ciplinary IE and CHD Units. PET/CTA was performed and compared with ECHO
in all consecutive patients with CHD and suspected IE. Initial diagnosis with DC,
PET/CTA and DC+PET/CTA information were compared with a final expert team
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diagnostic consensus performed with all clinical, microbiological and imaging in-
formation.
Results: Nineteen patients (10 men; median age 37 year; median time from last
surgery 42.8 months) from Nov-12 to Jan-16 entered the study. Based on their
major underlying heart defect patients had:8 Tetralogy of Fallot type, 6 Transpo-
sition type, 4 Aortic/Subaortic stenosis and 1 ventricular septal defect (VSD). As
for prosthetic material, there were:16 prosthetic valves and conduits, 11 patches
for VSD closure, 6 cardiac devices, 5 shunt grafts and 11 miscellanea.
IE was early in 47% and healthcare-associated in 67%. The most frequent mi-
croorganisms was S. epidermidis (37%). Surgery was performed in 42% and 2
patients died during the intervention.
ECHO was positive in 7, negative in 7 and doubtful in 5. PET/CTA was pos-
itive in 15 and negative in 4. PET/CTA and ECHO were concordant in 47%.
Among discordant cases, PET/CTA confirmed IE in 9 false negative/doubtful
ECHO and ruled out IE in 1 false positive ECHO. Table shows the IE classification.
DC+PET/CTA allowed reclassification of 91% of the (P) IE cases confirming (9)
or ruling out (1) the diagnosis, and the expert team could give a more conclusive
diagnosis (D/R) in 95% of cases.

IE classification

IE clasification DC PET/CTA DC+PET/CTA Expert team consensus

Definitive (D) 6 (32%) 15 (79%) 15 (79%) 15 (79%)
Posible (P) 11 (58%) 0 1 (5%) 1 (5%)
Rejected (R) 2 (10%) 4 (21%) 3 (16%) 3 (16%)

Sensitivity, specificity, PPV, NPV and accuracy were 38.9%/80%/88.6%/24.7%/
59.4% for DC at admission, increasing significantly with the addition of PET/CTA
information:88.9%/80%/94.7%/64.3/83.4%, respectively. PET/CTA also provided
an alternative diagnosis in 2 (R) cases and detected peripheral pulmonary em-
bolisms in 2 patients.
Conclusions: PET/CTA was a very useful diagnostic tool in patients with CHD
and suspected IE with an added diagnostic value to the modified DC (increased
sensitivity) and improving cases classification.

DUAL ANTIPLATELET THERAPY: THE LONG AND THE
SHORT OF IT!
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Clinical outcomes in patients with diabetes mellitus receiving dual
antiplatelet therapy more than 12 months after second-generation
drug eluting stent implantation

S.W. Cho1, H. Chang1, K. Lim1, J. Kang1, J.H. Ahn1, T.K. Park1, J.H. Yang1,
Y.B. Song1, J.H. Choi1, S.H. Choi1, H.C. Gwon1, S.H. Lee1, Y.H. Park2,
J.Y. Hahn1. 1Samsung Medical Center, Cardiology, Seoul, Korea Republic of;
2Samsung Changwon Hospital, Cardiology, Changwon, Korea Republic of

Background: Extended dual antiplatelet therapy (DAPT) was reported to de-
crease death or myocardial infarction (MI) in patients with diabetes mellitus (DM)
receiving first-generation drug eluting stent (DES). However, it is not known
whether extended DAPT improves clinical outcomes in diabetic patients receiving
second-generation DES.
Methods: We studied 1622 patients receiving second-generation DES who were
event-free at 12 months after the index procedure. Patients were divided accord-
ing to diabetes mellitus and DAPT duration (>12 month versus ≤12 month). Land-
mark analysis at 12 months was performed for risk evaluation. The primary out-
come was cardiac death and the secondary outcomes included all-cause death,
non-fatal MI, repeat revascularization, and cerebral vascular accident (CVA).
Results: During the follow-up period (median 55 months), extended DAPT >12
month was associated with a decreased risk of cardiac death in patients with DM
(hazard ratio [HR]: 0.32; 95% confidence interval [CI]: 0.10 to 0.98; p=0.046), but
not in patients without DM (HR: 0.54; 95% CI 0.21–1.40; p=0.20) after multivariate
adjustment. However, there were no significant differences in the risk of all-cause
death, non-fatal MI, repeat revascularization, and CVA between the >12 months
DAPT group and the ≤12 month DAPT group regardless of diabetic status.

Cardiac death

Conclusion: Extending the duration of DAPT more than 12 months may de-
crease cardiac death in patients with DM after second-generation DES implan-
tation.
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Three-year clinical outcomes after six-month versus twelve-month
dual antiplatelet therapy in patients with everolimus-eluting and
sirolimus-eluting stents

D.-H. Shin1, K.W. Park2, J.S. Kim1, B.K. Kim1, Y.G. Ko1, D. Choi1, M.K. Hong1,
H.C. Gwon3, H.S. Kim2, Y. Jang1 on behalf of EXCELLENT investigators.
1Yonsei Cardiovascular Center, Division of Cardiology, Seoul, Korea Republic

of; 2Seoul National University Hospital, Seoul, Korea Republic of; 3Samsung

Medical Center, Seoul, Korea Republic of

Background: The EXCELLENT trial, a prospective, randomized, open label,
multi-center trial (NCT00698607), has reported the non-inferiority of 6-month dual
antiplatelet therapy (DAPT) to 12-month DAPT regarding target vessel failure at
12 months, as well as the non-inferiority of everolimus-eluting stent in comparison
to sirolimus-eluting stent. We are reporting 3-year long-term clinical outcomes of
the trial.
Methods: Total 1,443 patients were randomized to receive 6- or 12-month DAPT
(1:1). The primary endpoint was major adverse cardiovascular and cerebrovas-
cular events (MACCE) difined as a composite of death, myocardial infarction, any
revascularization, stent thrombosis and stroke. In addition, major bleeding accord-
ing to the Thrombolysis in Myocardial Infarction criteria was investigated. The pa-
tient were followed further until 3 years (median 3.0; interquartile range 2.9–3.1)
Results: MACCE occured similarly in both 6- and 12-month DAPT groups (11.0%
vs. 12.5%, respectively; hazard ratio [HR] 0.89, 95% confidence interval [CI]
0.65–1.21, p=0.44). In the subgroup analysis, DAPT duration affected differ-
ently according to the presence of diabetic mellitus. (Figure) Specifically, 6-month
DAPT group had fewer MACCE in non-diabetic patients. (HR 0.64, 95% CI 0.42–
0.98, p=0.037) However, myocardial infarction, stent thrombosis and target-vessel
revascularization increased with 6-month DAPT in diabetic patients. (Table)

Conclusions: The overall long-term prognosis of 6-month DAPT was comparable
with that of 12-month DAPT. However, DAPT duration affected differently accord-
ing to the presence of diabetic mellitus. DAPT duration should be determined
individually considering risk factors of each patients.
Acknowledgement/Funding: Korea Healthcare Technology R&D Project and
the Mid-career Mid-career Researcher Program through NRF grant funded by
the MEST, Republic of Korea
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longer dual antiplatelet therapy beyond 9 months does not influence
neointimal condition after second generation drug eluting stent
implantation

Y. Goryo, H. Okamoto, Y. Kobayashi, A. Kawamura, K. Fukuhara, T. Koyama,
T. Tamada, K. Imai, R. Yamada, T. Kume, K. Obase, Y. Neishi, S. Uemura.
Kawasaki Medical School, Cardiology, Kurashiki, Japan

Purpose: Although the guideline recommends prolonged dual antiplatelet ther-
apy (DAPT) more than 6–12 months after drug eluting stent (DES) implantation, it
does not indicate how long DAPT should be continued beyond 6–12 months. On
the other hand, longer administration of DAPT increases the risk of hemorrhagic
complications. So we evaluated the neointimal characteristics of DES in patients
with DAPT at 18 months after implantation using optical coherence tomography
(OCT).
Methods: Forty patients who received serial OCT study at both 9 and 18 months
after second generation DES implantation were enrolled. Patients were divided
into 2 groups, as 26 patients who continued DAPT (68.2y/o) and 14 patients who
were treated only with aspirin (65.9y/o) at 18 months follow-up. Neointimal char-
acteristics and presence of thrombus within stented segment at both follow-up
periods were evaluated by OCT.
Results: Clinical and procedural parameters were similar between 2 groups. At
9 months follow-up, all patients had received DAPT, and there are no significant
differences in the OCT characteristics and measurements of neointima between
2 groups. At 18 months follow-up, any degree of in-stent thrombus was not seen
in both groups. Neointimal volume was increased in both groups from 9 to 18
months, but increment value of neointimal proliferation was similar (0.18±0.30 vs
0.31±0.32 mm3/mm, p=0.23).
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Conclusions: Interrupting DAPT from 9 months after DES implantation did not
affect the development of in-stent thrombus or unstable neointimal characteris-
tics at 18 months follow-up compared with continuing DAPT. Our study supports
shortening the duration of DAPT after second generation DES implantation.
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Longer-term oral antiplatelet use in stable post-MI patients: Insights
from the TIGRIS study

S.G. Goodman1, J.C. Nicolau2, G. Requena3, A. Maguire3, S. Blankenberg4,
J.Y. Chen5, C.B. Granger6, R. Grieve7, S. Pocock7, T. Simon8, S. Yasuda9,
A.M. Vega10, D. Brieger11 on behalf of The TIGRIS Study investigators.
1Canadian Heart Research Centre and St. Michael’s Hospital, University of

Toronto, Toronto, Canada; 2Instituto do Coração (InCor/HCFMUSP), São

Paulo, Brazil; 3Oxon Epidemiology, London, United Kingdom; 4University

Heart Center Hamburg, Hamburg, Germany; 5Guangdong General Hospital

Guangdong Cardiovascular Institute, Provincial Key Laboratory of Coronary

Disease, Guangzhou, China People’s Republic of; 6Duke Clinical Research

Institute, Durham, United States of America; 7London School of Hygiene and

Tropical Medicine, London, United Kingdom; 8Assistance Publique-Hopitaux de

Paris (APHP), UPMC-Paris 06 University, Paris, France; 9National Cerebral and
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Repatriation General Hospital, Sydney, Australia

Background: It is unclear how consistently randomized clinical trial (RCT)-based
and international guideline-recommended antiplatelet treatment patterns for pa-
tients with stable coronary artery disease (CAD) post-myocardial infarction (MI)
are applied.
Purpose: To describe contemporary use of dual antiplatelet therapy (DAPT;
acetylsalicylic acid [ASA]+ADP receptor inhibitor [ADPri]) ≤1 and >1 year post-
MI.
Methods: Patients ≥50 years with prior MI 1–3 years ago and ≥1 risk factor (age
≥65 yrs, treated diabetes, 2nd prior MI>1 yr ago, multivessel CAD, creatinine
clearance 15-<60 mL/min) were enrolled by 354 physicians (96% cardiologists)
in 25 countries (2013–14) in the prospective TIGRIS study (NCT01866904).
Results: 9,242 patients were enrolled a median 1.8 years post-MI: 52% with
prior ST- elevation MI, median age 67 years, 24% women, 65% caucasian, 55%
had ≥2 additional qualifying risk factors, 14% current smokers, 67% are over-
weight/obese, 29% with blood pressure ≥140/90 mm Hg. 81% had undergone
percutaneous coronary intervention (PCI; 66% with drug-eluting stents) for the
index MI. 74% of patients were discharged on DAPT, mainly ASA+clopidogrel
(75%). 58% of these patients discontinued their treatment (mainly clopidogrel,
60%) before enrolment, most commonly by physician recommendation (90%). At
enrolment, 95% were taking an antithrombotic drug (Figure), 92% were taking an
antiplatelet (most commonly ASA [87%]), with 27% on DAPT (median duration
1.6 years); continued DAPT use >1 year was highest (40%) in Asia-Pacific and
lowest (12%) in Europe.

TIGRIS figure

Conclusions: Despite guideline recommendations, 1 in 4 post-MI patients with
≥1 atherothrombotic risk factor did not receive DAPT for ∼1 year. Further, in
contrast to RCT evidence supporting newer ADPris, clopidogrel was mainly pre-
scribed as part of DAPT. Prior to recent RCT data supporting DAPT >1 year
post-MI/PCI, >1 in 4 patients have continued on DAPT, though with substantial
international variability
Acknowledgement/Funding: TIGRIS is sponsored by AstraZeneca
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Duration of dual antiplatelet therapy in patients treated with second
generation drug-eluting stents: a systematic review and meta-analysis

M. Bianco1, A. Bernardi2, F. D’Ascenzo2, S. Taha3, R. Pozzi1, C. Moretti2,
F. Gaita1. 1University Hospital San Luigi Gonzaga, Division of Cardiology,

Orbassano, Italy; 2Hospital “Città della Salute e della Scienza di Torino”, Division
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Objective: To evaluate the optimal duration of dual antiplatelet therapy (DAPT)
after percutaneous coronary intervention (PCI), especially in the era of second
generation drug-eluting stents (DES).

Methods and results: The study was conducted between November 2014 and
April 2015. All randomized controlled trials (RCTs) comparing short (<12 months)
vs. long (≥12 months) DAPT in patients treated with second generation DES
were analyzed. Sensitivity analyses were performed for length of DAPT and type
of DES. All-cause death was the primary endpoint, while cardiovascular death,
myocardial infarction (MI), stent thrombosis, and major bleeding were secondary
endpoints. Results were pooled and compared with random effect models and
meta-regression analysis.
Eight RCTs with 18,810 randomized patients were included. The studies com-
pared 3 vs. 12 months of DAPT (two trials), 6 vs. 12 months (three trials), 6 vs.
24 months (one trial), 12 vs. 24 months (one trial), and 12 vs. 30 months (one
trial). Comparing short vs. long DAPT, there were no significant differences in
all-cause death (OR 0.87: 95% CI 0.66–1.44), cardiovascular death (OR 0.95:
95% CI 0.65–1.37), and stent thrombosis (OR 1.20: 95% CI 0.79–1.83), and no
differences were present when considering everolimus-eluting and fast-release
zotarolimus-eluting stents separately. Shorter DAPT was inferior to longer DAPT
in preventing MI (OR 1.35: 95% CI 1.03–1.77). Conversely, major bleeding was
reduced by shorter DAPT (OR 0.60: 95% CI 0.42–0.96). Baseline features did not
influence these results in meta-regression analysis.
Conclusions: DAPT for ≤6 months is reasonable for patients treated with
everolimus-eluting and fast-release zotarolimus-eluting stents, with the benefit of
less major bleeding at the cost of increased MI, with similar survival and stent
thrombosis rates. An individualized patient approach to DAPT duration should
take into account the competing risks of bleeding and ischemic complications af-
ter current generation DES.
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Short- versus long-term dual antiplatelet therapy after drug-eluting
stent implantation in patients with or without diabetes: a patient-level
meta-analysis of randomised trials

G. Gargiulo1, F. Feres2, M.K. Hong3, M. Gilard4, H.S. Kim5, A. Colombo6,
S. Windecker1, T. Palmerini7, G.W. Stone8, M. Valgimigli1. 1Bern University

Hospital, Department of Cardiology, Bern, Switzerland; 2Institute Dante

Pazzanese of Cardiology, Sao Paulo, Brazil; 3Yonsei University College of

Medicine, Seoul, Korea Republic of; 4Hospital Cavale Blanche, Brest, France;
5Seoul National University Hospital, Seoul, Korea Republic of; 6San Raffaele

Scientific Institute, Milan, Italy; 7University of Bologna, Bologna, Italy; 8Columbia

University Medical Center, New York, United States of America

Background: Major adverse cardiac events (MACE) and bleeding have been
studied in multiple randomized controlled trials comparing short-term and long-
term dual antiplatelet therapy (DAPT) after drug-eluting stent (DES) placement.
However, the impact of diabetes on these outcomes remains unexplored.
Objectives: We conducted a patient-level pooled analysis with the aim to com-
pare clinical outcomes between short-term (≤6 months) and long-term (1 year)
DAPT after DES implantation in diabetic and non-diabetic patients.
Methods: Randomized controlled trials comparing DAPT durations after DES
placement were searched through the MEDLINE, SCOPUS, EMBASE, and
Cochrane databases. We pooled individual patient data from 6 trials of DAPT
(RESET, OPTIMIZE, PRODIGY, EXCELLENT, SECURITY, ITALIC PLUS). The
primary study outcome was 1-year risk of MACE (cardiac death, myocardial in-
farction, or definite/probable stent thrombosis). The main secondary outcome was
1-year risk of any bleeding. Analysis was conducted by intention to treat.
Results: 6 trials including 11,473 randomized patients were pooled. Of these
patients, 3,681 (32.1%) had diabetes and 7,708 (67.2%) did not (mean age
63.7±9.9 and 62.8±10.1 years respectively), with 84 patients (0.7%) missing
this information. Diabetes was an independent predictor of MACE (hazard ra-
tio [HR]:2.302; 95% confidence interval [CI]:1.006–5.266; p=0.046). At 1-year
follow-up, long-term DAPT did not decrease the risk of MACE versus short DAPT
in diabetics (HR:1.061; 95% confidence interval [CI]:0.742–1.518; p=0.75) and
non-diabetics (HR:0.842; 95% CI:0.628–1.130; p=0.25; pint=0.33). Myocardial
infarction did not differ between the two DAPT regimens (diabetics: HR:0.936;
95% CI:0.597–1.467; p=0.77; non-diabetics: HR:0.883; CI:0.615–1.270; p=0.50;
pint=0.85). There was however a trend towards stent thrombosis reduction with
12-month DAPT in diabetics (HR:0.437; 95% CI:0.180–1.062; p=0.068) as op-
posed to a null effect observed in non-diabetics (HR:1.419; 95% CI:0.678–2.971;
p=0.35), with positive interaction testing (pint=0.045), although the landmark anal-
ysis excluding events within 3–6 months showed a trend towards benefit in both
groups.
One year DAPT duration was associated with higher rates of bleeding, irrespec-
tive of diabetic status (diabetics: HR:1.803; 95% CI:1.058–3.072; p=0.03; non-
diabetics: HR:1.358; CI:0.927–1.988; p=0.12; pint=0.42).
Conclusions: 12-month as compared to 6-month DAPT tended to reduce the
1-year rate of ST, however, increased bleeding in both diabetic and non-diabetic
patients without reducing 1-year MACE in either group.
Acknowledgement/Funding: GG is supported by a research grant from EAPCI
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Long term dual antiplatelet therapy after drug eluting stents:
a meta-analysis of randomised studies

G. Ferrante, M. Pisaniello, G.G. Stefanini, P. Pagnotta, B. Reimers. Humanitas

Research Hospital, Cardiovascular Medicine, Rozzano, Italy

Background: Conflicting evidence regarding the effects of prolonging dual anti-
platelet therapy (DAPT) beyond 12 months, as compared to 12-month DAPT, in
patients undergoing drug-eluting stent implantation exists. Recently the OPTI-
mal DUAL antiplatelet therapy (OPTIDUAL) trial reported lack of significant dif-
ferences in ischaemic complications and major bleeding between these two regi-
mens.
Purpose: The aim of this study was to assess the benefits and risks of an ex-
tended DAPT duration for more than a year as compared with 12-month DAPT.
Methods: We performed a meta-analysis of randomised studies comparing pro-
longed DAPT beyond a year with 12-month DAPT after drug-eluting stent im-
plantation. Trial-specific odds ratios (ORs) with 95% confidence interval (CI) were
combined with fixed-effects or random-effects model, as appropriate.
Results: Four randomised trials enrolling 17,650 participants were included. Ex-
tended DAPT was associated with a significantly lower risk of myocardial infarc-
tion as compared with 12-month DAPT (1.55% vs 2.85%, OR 0.54, 95% CI 0.43
to 0.66, p<0.001); but it did not significantly reduce the risk of stent thrombosis
(0.28% vs 0.82%, OR 0.46, 95% CI 0.16 to 1.27, p=0.13), or stroke (0.78% vs
0.85%, OR 0.91, 95% CI 0.65 to 1.26, p=0.56), nor did it affect cardiovascular
death (1.0% vs 0.98%, OR 1.03, 95% CI 0.72 to 1.46, p=0.88). Compared with
12-month DAPT, extended DAPT significantly increased the risk of major bleed-
ing (0.96% vs 0.65%, OR 1.49, 95% CI 1.06 to 2.11, p=0.02), with no increase in
all-cause mortality (1.88% vs 1.58%, OR 1.11, 95% CI 0.79 to 1.57, p=0.53).
Conclusions: Compared with 12-month DAPT, extended DAPT duration for more
than a year reduces the risk of myocardial infarction but increases major bleeding,
with no effect on all-cause or cardiovascular mortality.

BREAKING DOWN BARRIERS IN SECONDARY
PREVENTION
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Improvement of medication adherence by administration timing
simplification protocol (ATSP) in cardiovascular disease patients

H.Y. Lee, C.S. Park. Seoul National University Hospital, Seoul, Korea Republic

of

In chronic diseases, keeping adherence to medication is very difficult. The objec-
tive of this study was to evaluate the impact of administration timing simplification
protocol (ATSP) on the medication adherence and the clinical parameters of car-
diovascular diseases.
210 patients with cardiovascular disease taken drugs ≥2 pills/day were enrolled.
Intervention group was simplified administration schedule by ATSP having two
main strategies as followed; to move medication from “pc” (30 minute after meal)
to “stat. pc” (immediately after meal); to move from “at evening” to “at morning”.
Both groups were equally educated by one research pharmacist about medication
name and effect.
The mean age of the patients was 66.0±9.9 years old, 58% was male, 95.6%
had hypertension, 95% had hyperlipidemia and 37.8% had diabetes mellitus. The
mean duration of cardiovascular diseases was 3.7±2.8 years. The patients had
on average 4.9±2.1 pills. In the intervention group, the administration timing was
simplified from 2.9±1.0 times/day to 1.5±0.6 times/day following ATSP application
(P<0.001).
In both groups, medication knowledge was significantly improved by education.
However, medication adherence was only improved in the intervention group.
Blood pressures were not significantly changed in either group. However, total
cholesterol and triglyceride levels were significantly decreased in the intervention
group only. The decrease in the serum cholesterol concentration was significantly
correlated with the improvement of the adherence evaluated MMAS-8 items (r =
0.507, P<0.001).
In conclusion, ATSP could be effective strategy in improving adherence in chronic
cardiovascular disease patients.
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Depression and anxiety prevalence and characteristics in patiens with
established coronary heart disease and ischemic stroke srvivors:
a comparison

J. Bruthans1, O. Mayer Jr2, R. Cifkova1, P. Wohlfahrt1, V. Lanska3 on behalf
of EUROASPIRE III and IV and ESH Stroke Investigators. 1First Faculty of
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Background: A high prevalence of anxiety (A) and depression (D) has been
found in coronary heart disease (CHD) patients and in stroke survivors, adversely
influencing their further prognosis.

Purpose: To assess and compare the prevalence and covariates of A and D in
patients with established CHD and in those after ischemic stroke.
Methods: The Czech EUROASPIRE IV study (EA IV, 2012–2013), EU-
ROASPIRE III–Stroke Specific Module (EA III Stroke, 2007), and ESH Stroke
Survey (ESH Stroke, 2012) were cross-sectional surveys carried out in the Czech
Republic in identical centers. Patients <80 years of age, hospitalized either for
elective or emergency coronary revascularization and/or acute myocardial infarc-
tion or ischemia (EA IV), or for ischemic stroke (EA III Stroke and ESC Stroke)
were identified retrospectively. Data were collected through an interview with ex-
aminations at least six months after hospitalization. A and D were assessed ac-
cording to the Hospital Anxiety and Depression Scale (HADS), subjective health
according to the Short Form Health Survey (SF-36).
Results: In EA IV, 493 and, in stroke studies, 765 patients were investigated. The
index event–interview interval was 1.33 and 1.51 years, respectively. A (HADS
score >8) was found in 17.5 and 21.8%, and D (HADS score >8) in 23.5 and
32.2% of patients, respectively. A and D in CHD and stroke patients inversely
correlated with subjective health (p<0.0001). In CHD patients, A and D correlated
with CHD severity (assessed by pro-BNP; p<0.01), and were more pronounced
in patients after AMI than after revascularization procedures. In stroke patients,
A and D correlated with persistent neurological deficit (p<0.001 for both), vision
impairment (p<0.036 and p<0.004), disability (p<0.001 both), and dependency
on other people’s help (p<0.02 and p<0.0001, respectively). In CHD as well as in
stroke patients, we found a lower prevalence of A and D in men, lower prevalence
of A in patients with higher blood pressure, higher prevalence of A and D with
lower physical activity and higher prevalence of D in smokers. Prevalence and
control of other cardiovascular risk factors and medical treatment did not influence
the prevalence and severity of A and D significantly. Anxiolytic or antidepressant
medication was being taken by only 3% of CHD and 4% of stroke patients.
Conclusion: Anxiety and depression in patients with established CHD and in
ischemic stroke survivors are frequent, related to impaired quality of life, CHD
severity and persistent neurological deficits and have similar covariates. In such
patients, anxiolytic and antidepressant medication should be used more fre-
quently.
Acknowledgement/Funding: Internal Grant Agency, Ministry of Health, Czech
Republic, grant No 9 333, 12102 and 13186
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Bisphosphonates for cardiovascular risk reduction. A systematic
review and meta-analysis
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H.J. Verhaar3, F.L.J. Visseren1, W.S. Spiering1. 1University Medical Center

Utrecht, Vascular Medicine, Utrecht, Netherlands; 2University Medical Center
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Background: Bisphosphonates might be effective in reducing cardiovascular
events due to their ability to reduce calcification in arterial walls.
Methods: Pubmed, Embase and the Cochrane Library were systematically re-
viewed by two independent investigators for randomized controlled studies pub-
lished up to January 2016 in which the effect of bisphosphonates on arterial
wall disease, cardiovascular events, cardiovascular mortality or all-cause mor-
tality were investigated. There was no restriction for the type of population used
in the trials. Random-effects model were used to calculate the pooled estimates.
Results: 61 trials reporting the effects of bisphosphonates on the outcomes of in-
terest were included. Bisphosphonates had beneficial effects on arterial wall dis-
ease regarding arterial calcification (pooled mean percentage difference -11.52
(95% CI -16.51- -6.52, p<0.01, I2 13%), but not on arterial stiffness (pooled mean
percentage difference -2.82; 95% CI -10.71–5.07; p=0.48, I2 59%). No effect of
bisphosphonate treatment on cardiovascular events was found (pooled RR 1.03;
95% CI 0.91–1.17, I2 16%), while a lower risk for cardiovascular mortality was ob-
served in patients treated with bisphosphonates (pooled RR 0.81; 95% CI 0.64–
1.02; I2 0%) although not statistically significant. Patients treated with bispho-
sphonates had a reduced risk of all-cause mortality (pooled RR 0.90; 95% CI
0.84–0.98; I2 53%).

Forrest plot cardiovascular mortality

Conclusions: In this systematic review and meta-analysis it is shown that bis-
phosphonates reduce arterial wall calcification but have no effect on arterial stiff-
ness or on cardiovascular events. Bisphosphonates tend to reduce the risk of
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cardiovascular mortality and reduce all-cause mortality in various patient groups,
including osteoporosis patients and cancer patients.
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Medical compliance after acute myocardial infarction in STEMI and
NSTEMI patients in the Netherlands

D.C. Eindhoven1, L.N. Van Staveren1, D.E. Ikkersheim2, S.C. Cannegieter3,
J.A. Van Erkelens4, M.J. Schalij1, C.J.W. Borleffs1. 1Leiden University
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Netherlands; 4Vektis B.V., Zeist, Netherlands

Purpose: Optimal medical treatment is associated with increased survival and
lower rate of new cardiovascular incidents. In the current study we aimed to as-
sess medical compliance one year after acute myocardial infarction in 91 Dutch
hospitals.
Methods: In the Netherlands, all inhabitants are by law obliged to have health
insurance and all claim data are centrally registered. In 2012 and 2013, national
diagnose-codings of 91 Dutch hospitals of STEMI and NSTEMI patients from
the Dutch Information System Hospital Care (IZiZ) were acquired. Furthermore,
data on medication in surviving patients was extracted from the Dutch Pharmacy
Information System (FIS). Optimal medical treatment was defined if patients used
at least aspirin, thienopyridine, statin, beta-blocker and ACE-inhibitor in the year
following acute myocardial infarction.
Results: In total, 59.524 patients (67±13 years, 66% male) had a diagnose cod-
ing for a STEMI or NSTEMI. After one year, 52.662 patients were alive, with a
total of 54.723 diagnose codings for STEMI (n=23.654) and NSTEMI (n=31.069).
Of these patients, 81% used aspirin, 76% thienopyridines, 85% statins, 69% beta-
blockers and 68% ACE-inhibitors. Overall, 37% of patients was on optimal med-
ical treatment one year after acute myocardial infarction. STEMI-patients more
often received optimal medical treatment compared to NSTEMI-patients (respec-
tively 46% vs 31%).

Table 1. Differences in medical compliance

All patients* STEMI NSTEMI

At the time of myocardial infarction n=59,524 n=26.737 n=35,029
Age (yrs, mean ± SD) 67±13.2 64±13.0 69±12.9
Male gender, n (%) 39.540 (66%) 18.676 (70%) 22.460 (64%)

One year after myocardial infarction n=52,662 n=23,654 n=31,069
Aspirin, n (%) 42.708 (81%) 20.354 (86%) 24.111 (78%)
Thienopyridines, n (%) 39.982 (76%) 20.297 (86%) 21.493 (69%)
Statins, n (%) 44.540 (85%) 21.192 (90%) 25.196 (81%)
Beta-blockers, n (%) 36.578 (69%) 16.799 (71%) 21.261 (68%)
ACE-inhibitors or AT2-antagonists, n (%) 36.061 (68%) 17.119 (72%) 20.443 (66%)
All five, n (%) 18.136 (34%) 10.156 (43%) 8.827 (28%)
All five (coumarin substitutes aspirin), n (%) 1.432 (3%) 743 (3%) 766 (3%)

*Unique patients when combining STEMI and NSTEMI patients. ACE-inhibitor = angiotensin-
converting enzym; AT2-antagonist = angiotensine-II-antagonist.

Conclusion: In total, 37% of patients received optimal medical treatment one
year after myocardial infarction in the Netherlands. STEMI-patients more often
received optimal medical treatment compared to NSTEMI-patients.
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Background: Current ACC/AHA Guidelines recommend using high intensity

Statin use by recommended intensity

Moderate intensity High intensity
recommended recommended

Overall N=2958 N=3240
On high intensity statin 411 (14%) 936 (29%)
On moderate intensity statin 1329 (45%) 1396 (43%)
On lower intensity statin 220 (7%) 227 (7%)
Not on statin 998 (34%) 681 (21%)

Primary prevention N=2033 N=1105
On high intensity statin 194 (10%) 175 (16%)
On moderate intensity statin 870 (43%) 486 (44%)
On lower intensity statin 144 (7%) 97 (9%)
Not on statin 825 (41%) 347 (31%)

Secondary prevention N=925 N=2133
On high intensity statin 217 (23%) 761 (36%)
On moderate intensity statin 459 (50%) 910 (43%)
On low intensity Statin 76 (8%) 130 (6%)
Not on statin 173 (19%) 332 (16%)

statins for patients with severely elevated LDL cholesterol, prior atherosclerotic
cardiovascular disease (ASCVD) or diabetes with high 10-year risk. Moderate
intensity statins are recommended for other statin benefit groups.
Methods: We examined statin use and dosage intensity among 6,198 patients
meeting indications for statins for primary or secondary prevention in 2015 at 135
primary care and specialty clinics in the PALM registry.
Results: Overall, 4519 (72.9%) of patients in a statin benefit group were on a
statin. Of those recommended for a high intensity statin (n=3240, 52% overall),
only 28.9% were on one; 71.1% were undertreated (either not on treatment or on
a lower intensity statin than recommended - TABLE). In patients recommended
for moderate intensity statins (n=2958, 48% overall), 58.9% were on a moderate
or higher intensity statin; 41.2% were undertreated. Undertreated patients were
younger (median age 66 vs 68 years), more likely to be female (48.2% vs 41.7%),
African American (15.4% vs 10.6%), have diabetes 45.9% vs 33.9%), and less
likely to be seen by a cardiologist (38.2% vs. 48.2%, p<0.01 for all comparisons)
than those who were treated per guidelines.
Conclusion: One year after guidelines changed, gaps exist in both statin use as
well as dosage intensity.
Acknowledgement/Funding: Regeneron and Sanofi Pharmaceuticals
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Management of overweight and obesity in patients at high
cardiovascular risk across Europe: results from EUROASPIRE IV
survey

K. Kotseva1, D. De Bacquer2, D. Wood1 on behalf of EUROSPIRE Investigators.
1National Heart and Lung Institute, Imperial College London, London, United

Kingdom; 2Ghent University, Ghent, Belgium

Background: EUROASPIRE IV in primary care was a cross-sectional survey
carried out by the European Society of Cardiology, EURObservational Research
Programme in 2014–2015 in 14 European countries. The main objective was to
determine whether the 2012 Joint European Societies’ guidelines on cardiovas-
cular disease (CVD) prevention in people at high cardiovascular risk have been
followed in everyday clinical practice.
Purpose: To determine the prevalence and management of obesity and central
obesity in people at high risk of developing cardiovascular disease
Methods: Patients without a history of coronary or other atherosclerotic disease
either prescribed blood pressure and/or lipid and/or glucose lowering treatments
were identified retrospectively from general practices medical records and inter-
viewed and examined at least six months after the start of medication.
Results: 6,700 medical notes were reviewed and 4,579 patients (59% women;
mean age 58.8 (SD 11.3) years) interviewed using standardised methods and in-
struments (interview rate 68%). Overall, 83% were overweight (BMI ≥25kg/m2),
43% obese (BMI ≥30kg/m2) and 64% centrally obese (waist circumference of
≥88 cm for women and ≥102 cm for men). Obesity and central obesity were
more prevalent in women (46% women, 40% men) and (72% women, 52% men),
respectively. Obesity was a major health problem across all 14 countries (18%
in Bosnia & Herzegovina up to 56% in Russian Federation). Similar variations
were observed for central obesity (50% in Bosnia & Herzegovina up to 86% in
Bulgaria). Nearly 20% of the obese patients claimed to have never been told be-
ing overweight, only 44% of them tried actively to lose weight during the past
month and 52% intended to do so next month. Since their hospital discharge, just
half of the obese patients (50%) had followed dietary recommendations to lose
weight, 37% tried to engage in more physical activity and 3% used weight reduc-
tion drugs. 12% of obese patients were not aware of their weight. The comparison
with the previous survey demonstrated no change in terms of obesity; the central
obesity rates increased by 6% (p=0.053).
Conclusions: The management of obesity and central obesity in patients at high
CVD risk across Europe is a cause of concern. More intensive preventive cardiol-
ogy programmes, appropriately adapted to medical and cultural settings in each
country, focusing on diet and especially physical activity are required in order to
reduce the future risk of cardiovascular disease.
Acknowledgement/Funding: European Society of Cardiology through unre-
stricted educational grants from Amgen, BMS/AstraZeneca, F. Hoffmann La
Roche, GlaxoSmithKline, Merck & Co

275 | BEDSIDE
Barriers to uptake of cardio-protective treatment in a community
elderly population of stage B heart failure

H. Yang1, K. Negishi1, M. Nolan1, Y. Wang1, T. Marwick2. 1Menzies Research

Institute Tasmania, Hobart, Australia; 2Baker IDI Heart and Diabetes Institute,

Melbourne, Australia

Background: The detection of stage B heart failure (SBHF), has been facilitated
by modern imaging, but improved outcomes have not been proven. We performed
a community screening and intervention trial of cardio-protection for SBHF.
Method: Between 9/2013 and 11/2015, 610 asymptomatic community-based pa-
tients with HF risks were randomized to advanced echocardiography (AE; my-
ocardial deformation and detailed diastolic function examination) for diagnosis of
SBHF and subsequent cardio-protective intervention or control (C; ejection frac-
tion alone). At an interval of 3 months, a process evaluation was conducted using
a telephone interview and questionnaire. Adherence was defined by initiation and
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optimization of treatment. Patients were followed for 1 year for the primary com-
posite end point of death from cardiovascular causes and new HF.
Results: Of 308 randomized individuals, 219 were identified by AE as having
SBHF and treatment was advised. At 3 months, 206 responded to evaluation, of
whom 87 (42%) were adherent and 119 (58%) were not. Of the entire cohort,
59% reported some degree of unwillingness and 10% were very unwilling. From
the perspective of participants, 62% of their physicians were somewhat unwilling
to adopt therapy, and 8% were very unwilling. Non-adherence was associated
with unwillingness of either the internist or patient (p<0.027) and difficulties to
obtain medication, but was not associated age, gender, clinical characteristics,
socio-economic disadvantage and difficulties in accessing medication (p≥0.054).
At 1 year follow-up, 61 developed new HF and 2 died of cardiovascular causes, an
annualized incident rate of 9.5%. No outcome difference was observed between
the two imaging arms.

Conclusion: Participant non-adherence to treatment is a potential obstacle in HF
prevention among SBHF. Attitude to additional therapy seemed the main barrier of
success, more so than conventional clinical and social economical determinants.

276 | BEDSIDE
Low socioeconomic status is associated with recurrent atherosclerotic
cardiovascular disease event in a population with stable coronary
heart disease

J. Ohm1, P.H. Skoglund1, A. Discacciati2, J. Sundstrom3, K. Hambraeus4,
T. Jernberg5, P. Svensson1. 1Karolinska Institute, Department of Medicine

Solna and Karolinska University Hospital, Department of Emergency Medicine,

Stockholm, Sweden; 2Karolinska Institute, Institute of Environmental Medicine,

Unit of Biostatistics, Stockholm, Sweden; 3Uppsala University, Department of

Medical Sciences, Uppsala, Sweden; 4Falun Hospital, Department of Cardiology,

Falun, Sweden; 5Karolinska Institute, Department of Medicine Huddinge,

Stockholm, Sweden

Background: Short and long term survival after myocardial infarction (MI) has
increased with improved treatment. It is unclear if current risk assessment for
atherosclerotic cardiovascular disease (ASCVD) in healthy individuals is applica-
ble to the growing population with prevalent cardiovascular disease. New predic-
tive risk factors are warranted to better stratify patients in secondary prevention
for incident ASCVD. The association of socioeconomic status (SES) with ASCVD
has not been studied previously in the stable phase post MI.
Purpose: We sought to investigate whether SES is associated with a second
incident ASCVD in a population with stable coronary heart disease after MI.
Methods: A total of 29952 men (73%) and women (27%), mean age 63 (40–76)
years, were identified from the Swedish nationwide registry: Secondary Preven-

tion after Heart Intensive Care Admission (SEPHIA) 2005–2014 at revisits 11–15
months after their first MI. Statistics Sweden and the National Board of Health and
Welfare provided data on disposable income the year before MI, marital status,
level of education (SES variables) and subsequent ASCVD as defined by 2013
ACC/AHA Guideline on the Assessment of Cardiovascular Risk.
The association between SES variables and incident ASCVD was estimated us-
ing multivariable Cox regression analysis adjusted for age, gender and smoking-
status.
Results: During a mean follow-up of 4.1 years, 2405 (8%) patients suffered a
second ASCVD event. There was an independent association between dispos-
able income level (Table 1), as well as divorced marital status (HR 1.14 95% CI
1.02–1.26) compared with married, and incident ASCVD. A lower level of educa-
tion was associated to incident ASCVD in crude analysis.

Table 1

Disposable income per ASCVD event Incidence rate Multivariable
household unit† (quintiles) per person-year per 1,000 person-years adjusted‡ HR

(95% CI) (95% CI)

Q1 (lowest) 697/26,870 25.9 (24.1–27.9) 1.00
Q2 568/25,594 22.2 (20.4–24.1) 0.87 (0.77–0.98)
Q3 466/25,351 18.4 (16.8–20.1) 0.76 (0.67–0.87)
Q4 368/23,920 15.4 (13.9–17.0) 0.68 (0.59–0.78)
Q5 (highest) 302/21,091 14.3 (12.8–16.0) 0.64 (0.55–0.75)

†The year before first MI. ‡Variables: age, gender, smoking status, level of education and marital
status.

Conclusion: Low income and being divorced were independent predictors of
subsequent ASCVD in a large representative population with stable coronary
heart disease post MI. Our data indicate that SES should be included in risk
assessment for secondary prevention post MI.
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Improvement in achievement of lipid targets in France: comparison of
data from the DYSIS I and DYSIS II studies

J. Ferrieres1, M. Velkovski Rouyer2, D. Lautsch3, V. Ashton4,
B.M. Ambegaonkar4, P. Brudi4, A.K. Gitt5. 1UMR1027 INSERM-University
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Background: Hyperlipidaemia is a major contributor to the development of coro-
nary heart disease (CHD), with a direct correlation between all-cause mortality
and low-density lipoprotein cholesterol (LDL-C). In DYSIS I, almost half of statin-
treated patients missed their therapeutic LDL-C goal, highlighting a gap between
guidelines and clinical practice.
Purpose: To determine whether attainment of lipid therapeutic targets has im-
proved in France, by comparing data from the observational DYSIS I and II stud-
ies.
Methods: DYSIS I was a multinational cross-sectional study involving patients
≥45 years seen in primary/secondary care on statin treatment for ≥3 months
(September 2008-February 2009). DYSIS II was a multicentre prospective cohort
study involving patients ≥18 years with stable CHD or hospitalized with an acute
coronary syndrome (July 2013 to October 2014). We present comparative data
from patients enrolled in France in DYSIS I and DYSIS II.
Results: Compared with DYSIS I CHD patients, fewer patients in DYSIS II had hy-
pertension, heart failure or diabetes (Table). Mean statin dose (atorvastatin equiv-
alent) had increased in DYSIS II whereas the proportion on combination lipid-
lowering therapy had decreased. The mean LDL-C value had decreased, with
more than twice as many patients achieving the LDL-C target of <1.8 mmol/L.

Variable (% or mean ± SD) DYSIS I (n=1470) DYSIS II (n=591) P value

Age, years 67.7±9.9 67.7±11.9 0.63
Men 78.8% 81.0% 0.25
Hypertension 71.5% 56.9% <0.0001
Diabetes 35.1% 26.7% <0.001
Heart failure 14.8% 4.7% <0.0001
Statin treatment 100% 92.9% <0.0001
Statin dose (atorvastatin equivalent),

mg/day 19.6±17.2 30.2±25.1 <0.0001
Statin+other LLT 18.1% 12.6% <0.01
Statin+ezetimibe 16.1% 12.1% <0.05
LDL-C, mmol/L [mg/dL] 2.62±0.88 [101.5±33.9] 2.17±0.80 [84.1±30.9] <0.0001
LDL-C <1.8 mmol/L (70 mg/dL) 15.3% 34.5% <0.0001
Distance to target (<1.8 mmol/L),

mmol/L [mg/dl] 1.0±0.79 [39.3±30.6] 0.79±0.63 [30.5±24.3] <0.0001
LDL-C <2.5 mmol/L (100 mg/dL) 52.8% 72.1% <0.0001

Conclusions: These data show substantial improvements in attainment of ther-
apeutic LDL-C goals, but nearly two-thirds of patients still have elevated LDL-C
and remain at greater risk of a cardiovascular event.
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Forty year trends in premature CHD mortality among men and women
in Eastern and Southwestern Finland

P. Jousilahti, T. Laatikainen, V. Salomaa, A. Pietila, E. Vartiainen, P. Puska.
National Institute for Health and Welfare-THL, Helsinki, Finland

Purpose: In the 1960s and early 1970s, coronary heart disease (CHD) mortality
in Finland was the highest in the world, and within Finland, mortality was par-
ticularly high in the eastern part of the country. North Karelia Project, the first
large community-based CVD prevention program was established in 1972 in or-
der to reduce the extremely high CHD mortality through behavioral change and
reduction of the main CVD risk factors among the whole population of North Kare-
lia, the easternmost province of Finland. In the present study we describe forty
year trends in premature CHD mortality among men and women in Eastern and
Southwestern Finland.
Methods: Study population consists of permanent residents of the province of
Southwestern Finland and North Karelia and North Savo provinces in Eastern
Finland. Data on CHD mortality were obtained from the National Causes of Death
Register. The following ICD codes were classified as CHD deaths: ICD 8 and 9
410–414, and ICD 10 I20-I25. CHD deaths at age between 35 and 74 years
were considered as premature. Mortality rates were standardized for European
Standard population. The study covers the period from 1973 to 2013.
Results: In the early 1970s, premature CHD mortality in Eastern Finland was
about 37% higher in men and 23% higher in women, compared with the south-
western part of the country. During the four decades premature CHD mortality
declined markedly in both areas, but the decline was faster in Eastern Finland.
In Eastern Finland, age-adjusted mortality reduced from 858 to 163 per 100,000
among men, and from 202 to 34 per 100,000 among women. In Southwestern
Finland the decline was from 585 to 135 and from 140 to 29 per 100,000, re-
spectively. The average annual decline was 4.4% (p<0.001) in men and 4.9%
(p<0.001) in women in Eastern Finland, and 4.2% (p<0.001) in men and 4.8%
(p<0.001) in women in Southwestern Finland.

Conclusions: Premature CHD mortality declined markedly both in Southwestern
and Eastern Finland, but the decline was faster in Eastern Finland. At the end of
the survey period differences in premature CHD mortality between the two areas
had nearly disappeared. Even though the genetic background in Southwestern
and Eastern Finland may be different, CVD mortality decline is explained by en-
vironmental factors, mainly changes in major cardiovascular risk factors.

METABOLISM, ADIPOSE TISSUE AND
CARDIOVASCULAR DISEASE
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The novel heart-specific ring finger protein 207 regulates energy
metabolism in cardiomyocytes

W. Mizushima1, H. Takahashi2, M. Watanabe2, S. Kinugawa1, S. Matsushima1,
S. Takada1, T. Yokota1, T. Furihata1, J. Matsumoto1, M. Tsuda1, T. Katayama1,
T. Nakajima1, S. Hatakeyama2, H. Tsutsui1. 1Hokkaido University,
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Sapporo, Japan

Background: RING-finger proteins constitute a large protein family in the human
genome and play essential roles in various biological processes. However, few
reports have revealed that RING-finger proteins are associated with developing
cardiac dysfunction. Moreover, little is known about heart-specific RING-finger
proteins and those relations with cardiac functions. We performed the compre-
hensive analysis of the expression profiles of various kinds of RING-finger pro-
teins and found that RING-finger protein 207 (RNF207) was largely expressed in
the heart. The purpose of our study was to elucidate a role of RNF207 in the heart.
Methods and results: Reverse transcription qPCR (RT-qPCR) and immunoblot
analysis revealed that RNF207 was predominantly expressed in the heart at the

mRNA and protein level, respectively. Next, we examined whether the expression
of RNF207 changed in mouse models of cardiac disease, including transverse
aortic constriction (TAC) model, ischemia/reperfusion (I/R) model and coronary
ischemic heart failure (HF) model. 4 weeks after TAC or 24 h after reperfusion,
mRNA level of RNF207 was significantly decreased to approximately 40% of that
in sham mice. Moreover, we found that the protein level of RNF207 in the hearts
with HF was significantly reduced to 70% of that in sham mice. Considering
the well-known facts that rates of ATP turnover in the hearts are much larger
than those of any other organs and that cardiac energy metabolism changes
and the levels of ATP in cardiomyocytes are reduced in those three model mice,
we hypothesized that RNF207 was associated with cardiac energy metabolism.
To investigate the hypothesis, using small interfering RNA (siRNA) we depleted
RNF207 in rat neonatal cardiomyocytes (RNC) and performed metabolomic anal-
ysis to determine the amounts of various intracellular metabolites. Metabolomic
analysis revealed that ATP concentration and NADH/NAD+ ratio were signifi-
cantly lower in RNF207 depleted RNC, compared to control NRC. In addition,
mitochondrial function in RNF207 depleted NRC was significantly reduced, com-
pared to control NRC. Intriguingly, the amount of almost all amino acids was also
significantly decreased in RNF207 depleted RNC. Next, to adress the molecu-
lar mechanism by which RNF207 had effect on cardiac energy metabolism, we
explored RNF207-associated proteins by mass spectrometric analysis. We iden-
tified voltage-dependent anion channel 1 (VDAC1) as a RNF207-associated pro-
tein. It has been shown that VDAC1 exists in the outer mitochondrial membrane
and plays a crucial role in mitochondrial functions, such as energy metabolism.
We confirmed that RNF207 directly interacted with VDAC1 by in vitro binding
assay. These results strongly indicate that RNF207 functions as a regulator of
cardiac energy metabolism.
Conclusion: RNF207 is a novel heart-specific protein and regulates energy
metabolism in cardiomyocytes.

289 | BENCH
Diet-induced obesity requires signalling through Tumor Necrosis
Factor Receptor-Associated Factor 1 (TRAF-1) in adipocytes

D. Wolf, N. Anto-Michel, I. Hilgendorf, C. Bode, A. Zirlik. Albert-Ludwig University

of Freiburg, Department of Cardiology and Angiology, Freiburg, Germany

Background: Accumulation of inflammatory leukocytes is a prerequisite of adi-
pose tissue inflammation during cardio-metabolic disease. We recently reported
that a genetic deficiency of the intracellular signalling adaptor TRAF-1 attenuates
inflammatory cell recruitment and vascular inflammation in atherosclerosis. Here,
we tested the contribution of TRAF-1 to diet-induced obesity (DIO) in mice.
Methods and results: To test the association of TRAFs and obesity we screened
for expression of different TRAFs in adipose tissue. We found an up-regulation of
TRAF-1 mRNA in obese mouse and human adipose tissue, resulting from higher
gene expression in adipocytes, but not in adipose tissue macrophages. To test
a functional relevance of TRAF-1 signalling in obesity, WT or TRAF-1–/– mice
consumed a high fat diet HFD for 20 weeks. Surprisingly, genetic deficiency of
TRAF-1 abolished diet-induced weight gain by suppressing peripheral fat depo-
sitions. Consequently, TRAF-1–/– mice demonstrated ameliorated glucose levels
after glucose and insulin tolerance tests and dampened insulin signalling. Con-
sistently, we also found reduced accumulation of adipose tissue macrophages.
Mechanistically, TRAF-1–/– mice demonstrated no differences in basic energy
metabolism, such as in energy expenditure. However, TRAF-1–/– adipocytes had
higher expression of Adipose Triglyceride Lipase (ATGL) and Hormone-sensitive
Lipase (HSL), suggesting increased lipid breakdown in adipocytes. In accord,
plasma levels of free fatty acids were higher, while leptin levels were reduced in
TRAF-1–/– mice. Finally, in a collective of patients with a high prevalence of the
metabolic syndrome, TRAF-1 expression correlated with the metabolic syndrome,
suggesting clinical relevance of our findings.
Conclusion: We present the novel finding that the signalling adapter TRAF-1 cor-
relates with obesity in mice and humans. Genetic deficiency of TRAF-1 attenuates
diet-induced obesity by increasing lipolysis in adipocytes. These findings identify
TRAF-1 as a novel therapeutic target in obesity and adipose-tissue inflammation.
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Maternal fructose exposure during pregnancy and lactation in rats
modulates the cardiac stress response in the offspring

S. Leu1, K. Wu1, Y.L. Tain2, W.C. Lee3, J. Chan1. 1Chang Gung Memorial

Hospital Kaohsiung, Institute for Translational Research in Biomedicine,

Kaohsiung, Taiwan ROC; 2Chang Gung Memorial Hospital Kaohsiung,

Department of Pediatrics, Kaohsiung, Taiwan ROC; 3Chang Gung Memorial

Hospital Kaohsiung, Devision of Urology, Kaohsiung, Taiwan ROC

Background: Recent studies demonstrated that the adult metabolic syndrome
and high risk in cardiovascular diseases could be elicited by the developmental
programing which is regulated by the prenatal environment.
Methods: We examined the effects of maternal uptake of fructose during preg-
nancy and lactation on cardiac development and the prognosis after pressure
overload-induced cardiac hypertrophy in 12-weeks old adult rat offspring.
Results: Echocardiographic examination found that the heart weigh, interven-
tricular septal thickness in diastole (IVD; d), and left ventricular posterior wall
thickness in diastole (LVPW; d) were higher in offspring with maternal fructose
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exposure (MFE), however, the left ventricular ejection function was not affected.
Histopathological examination showed the indices of fibrosis and oxidative stress
were higher in offspring with MFE. Molecular examination showed the phospho-
rylation of p38 was significantly increased with MFE. Next generation sequence
(NGS) analysis indicated the expression levels of several cardiac hypertrophy-
associated genes, including GPR22, Myh7, Nppa, P2rx4, and Npy were regu-
lated by MFE. The insulin-mTOR nutrition sensing signaling were also regulated
by MFE. Furthermore, results of RT-PCR also indicated the expression levels of
genes related to cardiac hypertrophy and oxidative stress were also regulated by
MFE. In the stress response to pressure overload, MFE significantly increased
the fibrotic areas and morality rate after induction of pressure overload by trans-
verse aortic constriction.
Conclusion: MFE during pregnancy and lactation modulated the myocardial
gene expression profiles and the stress response to pressure overload in the
rat offspring.
Acknowledgement/Funding: Chang Gung Memorial Hospital, CMRPG 8C0061
8C0062 8C0063

DRUG-ELUTING STENT

310 | BEDSIDE
Ten year clinical outcome of a large registry with unrestricted use of
DES

J.R. Draaijer, J. Daemen, J.P. Roijers, M.J. Lenzen, F. Zijlstra, P.W.J.C. Serruys,
R.-J.M. Van Geuns, R.T. Domburg. Erasmus Medical Center, Rotterdam,

Netherlands

Background: The long-term prognostic differences between bare metal stents
(BMS) and drug eluting stents (DES) after percutaneous coronary intervention
(PCI) remain unclear. The goal of this study was to investigate BMS vs first gen-
eration DES for target lesion revascularization (TLR) as primary endpoint and all-
cause mortality, myocardial infarctions (MI), target vessel revascularization (TVR),
non-TLR as secondary with major adverse cardiac events (MACE) as a compos-
ite endpoint during 10 years of follow-up.
Methods and results: 7669 different patients received a PCI in the Erasmus
MC between January 2000 until March 2007 with a BMS or a first generation
DES. Patient and procedural characteristics were prospectively entered into a
dedicated database. An increase in PCI indication between the BMS and DES
group towards STEMI (22.5% vs 33.9%) was observed. The drug eluting stents
showed lower event rates and hazard ratios for mortality, TLR, and TVR respec-
tively: 28.9% vs 26.7%, HR: 0.88 (0.78–0.99), 13.8% vs 11.6%, HR: 0.53 (0.45–
0.63), 22.4% vs 17.7%, HR: 0.54 (0.47–0.62) MACE only showed a lower hazard
ratio, HR: 0.85 (0.78–0.92) for MACE. There were no differences in MI rate and
non-TLR. Use of DES had the highest impact on TLR and TVR with the clear
separation between early vs late follow-up. For the first year the HR of DES for
TLR was 0.35 (0.28–0.44), but after the second year the HR of DES for TLR was
increased: 1.45 (1.03–2.04) resulting in a rate of 0.9% TLR per year for DES vs
0.4 for BMS. Predictors of early (0–1 year) and late (2–10 year) DES were similar:
Diabetes, prior PCI, and total stent length, while smallest stent diameter had only
an impact on early TLR and as mentioned use of DES for late TLR.

Figure 1

Conclusions: During a 10 year follow-up after PCI with DES or BMS, drug eluting
stents were associated with lower all-cause mortality. However, there does appear
to be a catch up effect in TLR, MI, TVR, and non-TLR rates at the expense of DES.
Acknowledgement/Funding: Abbott Vascular
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Long-term risk of stent thrombosis and restenosis after treatment with
drug-eluting stents: A report from SCAAR
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Background: Studies have shown that drug-eluting stents (DES) differ in safety
and efficacy. Long-term effects of DES are not well-studied. The aim of this study
was to compare commonly used DES in regard to long-term risk of restenosis
and stent thrombosis.

Methods: We used data from the SCAAR registry (Swedish Coronary Angiogra-
phy and Angioplasty Registry) for the PCI procedures performed in Sweden. The
database contains information about all procedures performed at five PCI centers
(∼20% of all SCAAR data). All consecutive procedures performed between 2004
and 2015 for stable angina, UA/NSTEMI and STEMI were included in the anal-
ysis. We compared three different DES: Cordis Cypher Select [C-CS, (n=2210)],
Abbott Xience Xpedition [A-XX, (n=2006) and Medtronic Resolute Integrity [M-RI,
(n=9790)]. The three DES used during the study period are the result of biannual
stent procurement procedures in our region. We used multilevel Cox proportional-
hazards regression with stents as the primary observational unit with patients and
hospitals as random effect variables. To adjust for differences in patient’s charac-
teristics the following variables were used: age, gender, hypertension, hyperlipi-
demia, smoking status, diabetes, severity of coronary artery disease, indication
for PCI (stable angina, UA/NSTEMI and STEMI), stent length and stent diameter.
The primary combined endpoint was time to first occurrence of either stent throm-
bosis or restenosis. The secondary endpoints were time to stent thrombosis and
time to restenosis.
Results: During the study period, 14,006 stents were implanted in 6969 patients.
The mean follow-up time was 705 days for A-XX, 429 days for M-RI and 2288
days for C-CS. There were 527 events of which 139 (25.8%) were stent throm-
boses. Treatment with M-RI was associated with lower risk for restenosis or stent
thrombosis compared to A-XX (HR 1.38; 95% CI: 1.03–1.86; P=0.03) and C-CS
(HR 2.47; 95% CI: 1.94–3.16; P<0.001). Compared to M-RI, the risk for stent
thrombosis was higher in C-CS (HR 1.78; 95% CI: 0.11–2.84; P=0.02) while no
difference was observed between M-RI and A-XX (HR 1.52; 95% CI: 0.92–2.49;
P=0.10). Similarly, the risk for restenosis was lower in M-RI compared to C-CS
(HR 2.84; 95% CI: 2.10–3.83; P<0.001) while no difference was observed be-
tween in M-RI and A-XX (HR 1.35; 95% CI: 0.93–1.95; P=0.11).
Conclusion: In this observational study, treatment with M-RI stents was associ-
ated with the lower risk of restenosis and stent thrombosis compared to A-XX and
C-CS stents.
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Long-term clinical outcomes of biolimus-eluting stents with
biodegradable versus bare-metal stents in patients with acute STEMI:
5 Year results of the randomized COMFORTABLE AMI trial

L. Raber1, H. Kelbaek2, A. Baumbach3, D. Tuller4, M. Ostojic5, P. Juni6,
C. Von Birgelen7, R. Kornowski8, T.F. Luscher9, M. Roffi10, G. Pedrazzini11,
T. Engstrom12, V. Vukcevic5, D. Heg13, S. Windecker1. 1Bern University Hospital,

Department of Cardiology, Bern, Switzerland; 2Roskilde Hospital, Cardiology,

Roskilde, Denmark; 3Bristol Heart Institute, Cardiology, Bristol, United Kingdom;
4Triemli Hospital, Cardiology, Zurich, Switzerland; 5Clinical Center of Serbia,

Cardiology, Belgrade, Serbia; 6St. Michael’s Hospital, Applied Health Research

Centre (AHRC), Toronto, Canada; 7Medical Spectrum Twente, Cardiology,

Enschede, Netherlands; 8Tel Aviv University, Rabin Medical Center, Tel Aviv,

Israel; 9University Hospital Zurich, Cardiology, Zurich, Switzerland; 10Geneva

University Hospitals, Cardiology, Geneva, Switzerland; 11Cardiocentro Ticino,

Cardiology, Lugano, Switzerland; 12Rigshospitalet - Copenhagen University

Hospital, Cardiology, Copenhagen, Denmark; 13University of Bern, Clinical Trial

Unit, Bern, Switzerland

Background: Biolimus-eluting stents with biodegradable polymer (BES) were de-
signed with the aim to improve long-term safety and efficacy by elimination of the
permanent surface polymer used for drug release in order to overcome delayed
arterial healing, a particular concern in patients with ST-segment elevation my-
ocardial infarction (STEMI) patients. The performance of BES as compared with
bare-metal stents (BMS) in STEMI patients after cessation of dual antiplatelet
therapy beyond one year remains unknown. We report here the final outcomes of
the randomized COMFORTBALE AMI trial at 5 years.
Methods: This was a multicentre superiority trial. Between September 19, 2009,
and January 25, 2011, 1157 patients with STEMI were randomly assigned to
treatment with BES (n=575) or BMS (n=582) at 11 international centers. Clinical
follow-up was performed throughout 5 years. The primary endpoint was a com-
posite of cardiac death, target-vessel related reinfarction (TV-MI) and ischemia-
driven target-lesion revascularization (ID-TLR).
Results: Follow-up was available in 95.6% of BES and 94.5% of BMS group.
MACE occurred in 8.6% of BES and in 14.9% of BMS treated patients (HR 0.56,
CI 0.39–0.79, p=0.031). The difference was driven by a lower risk of TV-MI (2.2%
versus 5.0%, HR 0.44, 95% CI 0.22–0.87, p=0.018) and ID-TLR (4.4% versus
10.4%, HR 0.41, 95% CI 0.25–0.66, <0.001) in BES treated patients. There were
no differences between BES and BMS treated patients in terms of cardiac death
(4.9% versus 5.5%, HR 0.87, 95% CI 0.52–1.47, p=0.61). The patient-oriented
composite of death, reinfarction and revascularization was less frequent in BES
treated patients (22.6% versus 28.1%, HR 0.77, 95% CI 0.61–0.98, p=0.03).
The overall rate of definite stent thrombosis was numerically lower in BES com-
pared with BMS treated patients (2.2% versus 3.9%, HR 0.57, 95% CI 0.28–1.16,
p=0.12) and very late stent thrombosis occurred at a similar frequency (1.3%
versus 1.6%, p=0.77). No difference in cardiovascular medication including anti-
platelet regimen was observed throughout 5 years.
Conclusion: BES is associated with a significant reduction in MACE throughout
5 years, driven by a significant reduction in target-vessel related reinfarction and
ischemia-driven target-lesion revascularization.
Acknowledgement/Funding: Swiss National Science Foundation
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Contemporary reference values for peak oxygen uptake in healthy
European children and adolescents

R. Buys1, T. Takken2, T. Reybrouck1, R. Oberhoffer3, M. Gewillig1, A. Hager3,
J. Mueller3. 1Catholic University of Leuven, Leuven, Belgium; 2University of

Applied Sciences, Faculty of Health Care, Utrecht, Netherlands; 3Technical

University of Munich, Munich, Germany

Background: The aim of the present study was to establish prediction equations
and to describe contemporary reference values for healthy boys and girls from
West-Europe.
Design: Cross sectional multicenter study.
Methods: Between January 2000 and April 2015, 1580 healthy children (1010
boys; mean age 12.4 years; range 5–18) completed a maximal graded exercise
test until volitional exhaustion either on a bicycle or on a treadmill. Minute ventila-
tion, oxygen uptake (VO2), and carbon dioxide (CO2) production were measured
on a breath-by-breath basis and continuous electrocardiography was performed.
Peak VO2 was expressed per kg bodyweight. Prediction equations based on sex,
age and weight were calculated by means of regression analysis and cross-
validated through concordance correlation coefficient determination and Bland-
Altman analyses. LMS chart maker was used to provide age-related percentile
curves.
Results: Multivariate regression analysis revealed age, sex and weight as statis-
tically significant determinants of peak VO2. Hence, following prediction equation
was established and cross-validated: peak VO2 = 44.5 − 218*sex + 27.1*age +
37.4*weight (p≤0.001; sex=0 for boys and sex=1 for girls). Finally, the distribution
of peak VO2 per kg body weight with age was descripted by percentile curves
(Figure) and reference values were established for boys and girls separately.

Percentile curves for peak VO2

Conclusions: Our study is the largest and most recent population-based study
to provide sex-specific reference data and a prediction equation for peak VO2 for
a West-European population of healthy children between the ages of 6–18 years.
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Referance values for cardiopulmonary function in older men and
women: the generation 100 study

D. Stensvold on behalf of CERG (cardiac exercise research group). Norwegian

University of Science and Technology, Trondheim, Norway

Background: Reference values on cardiopulmonary function at rest and during
exercise in elderly are limited, and derived from relatively small studies. In ad-
dition, previous studies exclusively exclude people with cardiovascular diseases.
The aim of this study was to establish reference values for cardiopulmonary func-
tion and objectively measured fitness in a general older population.
Methods: All men and women born in the years 1936 to 1942 (n=6966) who were
residents in our city, were invited to participate. In total 1567 (790 women) fulfilled
the inclusion criteria for the study. Clinical examinations and cardiopulmonary
exercise tests (CPET) were performed.
Results: Data from the CPET test show that there were a significantly gender
difference in peak oxygen uptake (26.2±5.0 and 31.3±6.7 mL/min/kg for women
and men, respectively), peak CO2 production (2.9±0.2 and 1.9±0.1 L/min for
women and men, respectively), peak ventilation 61.1±21.6 and 96.2±21.7 L/min
for women and men, respectively), and peak breathing frequency 39.7±7.1 and
41.8±8.0 breath/min for women and men, respectively). Anaerobic threshold was
achieved at 87.7±7.8 and 86.9±7.9% of VO2peak for women and men, respec-
tively. Peak oxygen uptake was 19.5% lower for women with cardiovascular dis-
ease compared to those who report to use no medication (p<0.01). Men with
cardiovascular disease had a 19.5% lower peak oxygen uptake compared to men
reporting to use no medication (p<0.01). Peak heart rate was significantly lower
for both women and men with cardiovascular disease compared to those who
report no use of medication (−5 and −9 beats per minutes for women and men,
respectively).
Conclusion: Our study represents the largest reference material on objectively
measured fitness and cardiopulmonary function in elderly men and women. This
study is the first to included older adults with cardiovascular diseases in the ma-
terial.

Acknowledgement/Funding: The K.G. Jebsen foundation, Central Norway Re-
gional Health Authority, Research Council of Norway
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Exaggerated blood pressure increase with exercise and risk of
all-cause mortality and major cardiac events in patients with known or
suspected coronary artery disease

A. Bouzas-Mosquera, J. Peteiro, F.J. Broullon, N. Alvarez-Garcia, N. Maneiro-
Melon, P. Pardo-Martinez, M. Sagastagoitia-Fornie, R. Perez-Fernandez,
B. Bouzas-Zubeldia, D. Martinez, J.C. Yanez, I. Martinez-Bendayan, R. Fabregas,
J.M. Vazquez-Rodriguez. Hospital Universitario A Coruña, A Coruña, Spain

Purpose: The association of exercise blood pressure response with outcome
remains controversial. We sought to assess the association between an exag-
gerated blood pressure increase with exercise (EBPIE) with the risk of all-cause
mortality and major cardiac events in patients with known or suspected coronary
artery disease (CAD).
Methods: Exercise echocardiography was performed in a community-based
sample of 10,047 patients with known or suspected CAD between March 1995
and December 2013. Patients who had received betablockers within 48 hours be-
fore testing and those in whom systolic blood pressure failed to increase with ex-
ercise over baseline values were excluded. An EBPIE was defined as an increase
in systolic blood pressure with exercise higher than the 95th percentile value (i.e.,
>80 mmHg). The endpoints were all-cause mortality and major cardiac events
(MACE), including cardiac death or nonfatal myocardial infarction.
Results: Mean age was 62±12 years, and 6,105 patients (60.8%) were male. A
total of 573 patients exhibited an EBPIE during the tests. Over a mean follow-up
of 4.8 years, there were 1,950 deaths (including 725 cardiac deaths), 1,477 my-
ocardial infarctions, and 1,900 MACE. The cumulative 10-year rates of all-cause
mortality, cardiac death, nonfatal myocardial infarction and MACE were 32.9%,
13.1%, 26,9% and 33% in patients who did not develop an EBPIE vs. 18.9%,
4.7%, 17.5% and 20.7% in those experiencing an EBPIE, respectively (p<0.001
for all comparisons) (Figure). In Cox regression analyses, an EBPIE remained
predictive of all-cause mortality (hazard ratio [HR] 0.72, 95% confidence interval
[CI] 0.58–0.89, p=0.003), cardiac death (HR 0.67, 95% CI 0.46–0.99, p=0.04),
myocardial infarction (HR 0.67, 95% CI 0.53–0.87, p=0.002), and MACE (HR
0.69, 95% CI 0.56–0.87, p=0.001).

Mortality and MACE curves

Conclusions: An EBPIE was associated with a significantly lower risk of mortal-
ity and MACE in a series of patients with known or suspected CAD referred for
exercise echocardiography.

387 | BENCH
Vagal tone and exercise capacity

A. Machhada1, G. Ackland2, D. Stuckey3, M.F. Lythgoe3, A.V. Gourine1.
1University College London. Department of Neuroscience, Physiology and

Pharmacology, London, United Kingdom; 2University College London, Medicine,

London, United Kingdom; 3University College London, UCL Centre for Advanced

Biomedical Imaging, London, United Kingdom

Background: Higher baroreflex sensitivity, an enhanced high frequency compo-
nent of heart rate variability and a faster heart rate recovery after cessation of
exercise in elite athletes suggests plasticity in the central nervous mechanisms
which control the heart. This experimental study was designed to directly test the
hypothesis that the strength of parasympathetic tone determines exercise capac-
ity. We hypothesised that vagal withdrawal should decrease and vagal recruitment
should enhance exercise capacity. We targeted vagal preganglionic neurones of
the dorsal motor nucleus of the vagus nerve (DVMN) which provide functional
innervation of the left cardiac ventricle.
Methods: In male Sprague-Dawley rats (380–420g) DVMN neurones were trans-
duced to express an inhibitory Gi-protein-coupled Drosophila allatostatin receptor
(AlstR) (n=8) or green fluorescent protein (GFP) as a control (n=8). Application
of the insect peptide ligand allatostatin (5 μl) produces selective and rapid in-
hibition of targeted neurones. A pharmacological study investigated the role of
muscarinic and neuronal nitric oxide-mediated mechanisms using systemic treat-
ment with atropine methyl nitrate (2 mg/kg, i.p., n=5) or selective neuronal NO
synthase inhibitor 7-nitroindazole (7-NI) (30mg/kg, i.p., n=8). For optogenetic acti-
vation, DVMN neurones were targeted to express an optogenetic construct ChiEF
(n=9) or control transgene GFP (n=10) and stimulated with blue laser light (445
nm, 10 ms pulses, 15 Hz, 15 min). Exercise capacity was determined using a sin-
gle lane treadmill with a shock grid set at the minimum threshold of 0.1 mA. Rats
were preselected for their compliance after a three-day recruitment protocol and
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randomized. The experimental protocol involved starting speeds of 20–30 cm/s
over 5 min after 15 min acclimatisation. Speeds were then raised in increments of
5 cm/s every 5 min until the hind limbs made grid contact 4 times within a 2 min
period. The calculated work (Joules, J) was used as an index of exercise capacity.
Results: Acute inhibition of the DVMN neurones by allatostatin resulted in a dra-
matic reduction in exercise capacity (8±2 vs 202±27J; P<0.0001; ANOVA). In
rats given atropine and vehicle no significant differences in exercise capacity
were observed (113±20 vs 112±22J, p=0.9; t-test). Systemic administration of
7-NI was associated with a significant reduction in exercise capacity (33±19 vs
129±19J, p=0.0002; t-test), as did 4h of atropine treatment (63±12J vs 116±20J,
p=0.0019; t-test). Rats expressing ChIEF by the DVMN neurones displayed signif-
icantly higher exercise capacity following 4 days of optogenetic stimulation (94±11
vs 47±6J; p=0.002; ANOVA). Improvements were similar to that observed in the
naïve rats trained to exhaustion over the same time period (105±16 vs 47±6 J in
rats expressing eGFP; p<0.0001; ANOVA).
Conclusion: These results suggest that the strength of parasympathetic tone
determines exercise capacity.

388 | BEDSIDE
The introduction of focused echo in the pre-participation screening for
non-elite athletes: is it sustainable?

G. Halasz1, A. Nardecchia2, S. Romano1, V. Biasini3, P. Faccini4, M. Cicconetti1,
M. Piseri1, M. Penco1. 1University of L’Aquila, L’Aquila, Italy; 2Sapienza

University of Rome, Rome, Italy; 3Centro Medicina dello Sport il Quadrifoglio,

Scoppito, Italy; 4Institute of Sport Medicine and Science CONI, Rome, Italy

Introduction: The modalities of pre-participation screening to prevent sudden
cardiac death in athletes are controversial. In Italy Ecg is mandatory but ECHO is
uncommon. A focused echocardiogram is a useful modality to identify structural
abnormalities in asymptomatic athletes, but its cost-effectiveness is uncertain.
Purpose: The primary aim of this study was to determine the incremental value
of focused echocardiography added to a screening program consisting of history,
physical examination and ECG in a large cohort of non-elite athletes with a wide
range of age (6 to 72 years). We also sought to measure the cost of carrying out
such a screening program.
Methods: We examined 1837 non-elite athletes (78.4%men; 25.1±14.9 years;
25% over 35years). All athletes underwent a standardized medical history, phys-
ical examination, resting and stress ECG and Focused Echo (12min/8images).
Ecg was interpreted based on Refined-criteria. For the purpose of the study we
included also a “Standard-Echo” as reference, to calculate the specificity and
sensitivity of each screening program. Athletes with abnormalities underwent fur-
ther examinations according to the European Guidelines. Costs involved with this
study included the costs of both overall screening program until diagnosis. The
estimated cost to carry out screening modalities was � 45.00 and � 80.00 for
screening without and with focused echo respectively.
Results: Eight athletes had cardiac findings associated with an elevated risk for
sudden death: prolonged QTc>500 ms (n=1), WPW pattern (n=2) and hyper-
trophic cardiomyopathy (n=1) identified with ECG; dilated cardiomyopathy (n=1),
significant aortic root dilation (n=2) and hypertrophic cardiomyopathy (n=1) de-
tected by Echo. Ninety-two athletes (5%) underwent additional investigations after
the ECG, while Thirty-eight athletes (2%) were recommended for further exam-
inations after ECG and Focused Echo. Thirty-one (1.68%) had a minor abnor-
mality: bicuspid aortic valve (n=7), mitral valve prolapse (n=2), atrial septal de-
fect (n=1), ventricular septal defect (n=1), mild and moderate aortic regurgitation
(n=8) and mild hypertrophy (n=6) identified only by Focused Echo. Focused echo
avoided for 81 (4,41%) athletes cardiology referrals or later additional imaging for
findings on physical examination and electrocardiogram.
The cost per athlete was � 60.00 for screening considering only the Ecg and �

92.00 with focused echo while the average cost per athlete with cardiac disorder
was � 9,985.00 (cost per athletes at risk of SCD � 27,461.00) and � 4,336.00
(� 21,141.00) with focused-echo.
Conclusions: The addition of a focused echo to the screening protocol reduced
the number of false positive and allows to identified more athletes at risk for sud-
den death. Furthermore, with the introduction of focused echo there was a signif-
icant decrease of average costs per athlete with cardiac disorder.
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Cardiorespiratory fitness predictes outcomes among patients with
depression: the henry ford exercise testing (FIT) project

M. Al-Mallah1, W. Qureshi2, A. Ahmed1, M. Blaha3, C. Brawner4, J. Ehrman4,
S. Keteyian4. 1King Abdul Aziz Medical City, King Saud bin Abdulaziz University

for Health Sciences, King Abdullah International Medical Research, Riyadh,

Saudi Arabia; 2Wake Forest University, Winston-Salem, United States of

America; 3Johns Hopkins University of Baltimore, Baltimore, United States of

America; 4Henry Ford Hospital, Detroit, United States of America

Background: Cardiorespiratory fitness (CRF) is a strong protective factor for all -
cause mortality. Hypothesis: We hypothesized that CRF is associated with lower
risk of all-cause mortality and non - fatal myocardial infarction (MI) among patients
with depression treated with an anti-depressant medication (ADM).
Methods: We included 5,208 patients on ADM who completed a clinical exercise
stress test between 1991 and 2009. Patients were followed for a mean duration

of 11.5 years for all-cause mortality ascertained by a search of social security
death index in April 2013 and non-fatal MI was ascertained by hospital and clin-
ical documentation. CRF was estimated in metabolic equivalents (METs). Cox
proportional hazards regression models were used to examine the relationship of
CRF with all - cause mortality and MI after adjustments for age, sex, risk factors
for coronary artery disease, medications (aspirin, β blockers and statins), reason
referred for a stress test, and history of coronary artery disease.
Results: Patients with ADM that achieved ≥10 METs (versus those that achieved
≤6 METs) were younger (46±10 vs. 61±12 years), more often males (70% vs.
30%), black (15% vs. 4%), hypertensive (68% vs. 32%), diabetics (84% vs. 16%),
smokers (56% vs. 44%) and dyslipidemia (29% vs. 20%). In fully adjusted Cox
regression model, CRF was associated with lower all - cause mortality [Hazard
ratio (HR) per 1 MET increase in CRF, 95% Confidence Interval (95% CI) 0.82
(0.79–0.85); p<.0001)] and non-fatal MI [0.92 (0.87–0.97); p=0.004)]. A graded
decreased risk of mortality was observed with increase in CRF (Table 1).

Conclusions: CRF had a strong graded protective association with both all -
cause mortality and non-fatal MI in patients with depression on ADM. These re-
sults highlight the potential importance of assessing fitness to identify risk, as well
as promoting an active lifestyle.
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Leisure time physical activity reduces the risk of cardiovascular death
and an acute CVD event also among older adults

P. Jousilahti1, N. Barengo1, R. Antikainen2, K. Borodulin1, K. Harald1. 1National

Institute for Health and Welfare-THL, Helsinki, Finland; 2University of Oulu, Oulu,

Finland

Purpose: The role of physical activity on cardiovascular disease prevention is
well established among working age population. Relatively little is known on the
effect of regular physical activity on CVD risk among the elderly. We investigated
whether leisure time physical activity (LTPA) is independently associated with
CVD mortality and CVD incidence in older adults.
Methods: Prospective cohort of 2409 men and women aged 65–74 years who
participated in a baseline risk factor survey between 1997 and 2007 in Finland.
The study protocol included a self-administered questionnaire, health examina-
tion at the study site and blood sample for laboratory analysis. Mortality data
were obtained from the National Causes of Death Register and data on incident
CVD (coronary heart disease and stroke) events from the National Hospital Dis-
charge Register. The median follow-up time was 11.8 years. Self-reported LTPA
was classified into three levels: low, moderate and high.
Results: Age, area, study year and sex adjusted hazard ratios of moderate and
high physical activity level, compared to the low level, were 0.42 (0.31–0.58) and
0.29 (0.17–0.49) (p for trend <0.001) for CVD mortality and 0.65 (0.51–0.82) and
0.50 (0.35–0.71) (<0.001) for an incident CVD event, respectively. Multifactorial
adjusted (previous model + smoking, body mass index, systolic blood pressure,
serum total cholesterol, education and marital status) hazard ratios were 0.46
(0.33–0.64) and 0.34 (0.20–0.59) (p for trend <0.001) for CVD mortality and 0.69
(0.54–0.88) and 0.55 (0.38–0.79) (0.002) for an incident CVD event, respectively.
Further adjustment for self-reported inability to practice physical activity reduced
the protective effect slightly.
Conclusions: Physical activity associates with a reduced risk of CVD mortality
and incident CVD events in older adults independently of the major known CVD
risk factors. The protective effect of physical activity is dose dependent with a
higher level of physical activity showing a stronger association.
Acknowledgement/Funding: The Finnish Foundation for Cardiovascular Re-
search
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Differential effects of aerobic endurance, interval and resistance
training on cellular senescence and inducible NO synthase

C. Werner1, A. Hecksteden2, J. Zundler1, M. Boehm1, T. Meyer2, U. Laufs2.
1Universitätsklinikum des Saarlandes - Klinik für Innere Medizin III, Homburg,

Germany; 2Universität des Saarlandes, Institute for Sports and Preventive

Medicine, Saarbrücken, Germany

Background: The molecular effects of exercising are incompletely characterized.

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/37/suppl_1/1/2197550 by Biblioteca Biologica user on 22 February 2024



38 One to ten in exercise, physical activity and cardiology / Best Posters in e-Cardiology

The aim of this prospective, randomized and controlled training study was to as-
sess the molecular effects of physical training in circulating mononuclear cells and
to test whether different training modalities exert differential effects on molecular
regulators of cellular ageing.
Methods: n=124 healthy non-smokers without regular physical activity aged 30–
60 years were randomized to a control group (control; no change of inactive life-
style) or aerobic endurance training (AET, continuous running), high-intensity in-
terval training (IT, 4x4 method) or resistance training (RT; circle training on 8 de-
vices). The intervention consisted of 3 training sessions per week (45 min each)
for a total duration of 6 months. Physical performance capacity was determined
by treadmill testing at baseline (pre) and after the training period (post). Telom-
erase activity (TRAP assay) and mRNA expression (real-time PCR) of telomere-
associated factors TRF2, POT1, Ku70 as well as senescence marker p16 and
inducible NO synthase (iNOS) were measured in freshly isolated mononuclear
cells (MNC).
Results: No changes were observed the in control group. Fitness parame-
ters related to running speed were elevated more by endurance than by resis-
tance exercise (control: -0.1±0.1; AET: 1.1±0.1; IT: 1.4±0.1; RT: 0.4±0.1 km/h
max. running speed). Maximum oxygen uptake was increased in all training
groups (VO2max: control: -1.01±0.5; AET: 2.69±0.7; IT: 2.76±1.0; RT: 2.97±1.0
ml/kg*min). Telomerase activity was increased strongly in both endurance exer-
cise groups, but not in resistance training (% post vs. pre: control 106±17%; AET
245±19; IT 196±16%; RT 146±15%). Real-time PCRs showed increased expres-
sion of senescence inhibitors TRF2 (% post vs. pre: control 114±17; AET 243±17;
IT 253±29; RT 342±17%), POT1 and Ku70 and decreased p16 expression (%
post vs. pre: control 103±35; AET 40±24; IT 54±26; RT 53±39) in all three train-
ings groups. Comparably to telomerase, expression of iNOS was up-regulated in
the endurance exercise groups only with no effect of resistance training (% post
vs. pre: control 87±28; AET 279±43; IT 380±35; RT 123±30).
Conclusion: This randomized, prospective, controlled training study shows that
specific modalities of physical exercise mediate differential molecular effects on
cellular senescence. The activity of telomerase and inducible NO synthase ex-
pression were increased by aerobic endurance- and in high-intensive interval
training, but not after strength training.

392 | BENCH
Effects of long-term exercise on cardiac remodeling in a marfan
mouse model

M. Batlle1, A. Mas-Stachurska2, A.M. Sieger3, N. Castillo1, D. Gorbenko3,
M. Sitges1, C. Rubies1, J. Brugada1, L. Mont1, E. Guasch1, G. Egea3. 1Institute

of Biomedical Research August Pi Sunyer (IDIBAPS), Barcelona, Spain;
2Hospital Clinic de Barcelona, Barcelona, Spain; 3University of Barcelona,

Barcelona, Spain

Background: Marfan syndrome (MFS) is a genetic disorder characterized by
the formation of ascending aortic aneurysms caused by mutations in the FBN1
gene that codifies for fibrilin-1. Exercise guidelines for patients who have MFS
remain controversial and the effects of training in MFS animal models are not
documented.
Purpose: To assess cardiac remodeling after long-term training in a mouse model
of MFS.
Methods: Fbn1((C1039G/+)) mice (n=10, MFS_EX) and wild type mice (n=10,
WT_EX) underwent moderate intensity exercise (1h, 20cm/s, with a 20% inclina-
tion) in a treadmill, 5 days a week during 20 weeks. Sedentary Fbn1((C1039G/+))
mice (n=7, MFS_SED) and wild type mice (n=11, WT_SED) served as controls.
Heart hypertrophy (wall thickness), fibrosis (Red Picrosirius) and small intramy-
ocardial vessels remodelling were assessed in histological slides.
Results: The long-term exercise regime did not induce any cardiac hypertrophy
changes in control mice. Right and left ventricle free wall and septum thickness
(Fig. A) was higher in MFS mice compared to WT mice with no changes induced
by the exercise. Fibrosis analysis showed no changes in right atria and right ven-

tricle fibrosis between groups, meanwhile there was an increase in left ventricle
fibrosis in MFS mice (Fig. B). Left atria fibrosis was increased in MFS_EX mice
when compared to the remaining three groups (Fig. C). Also, the percentage of
lumen area relative to vessel area of intramyocardial vessels was significantly
reduced in all groups compared to WT_SED mice.
Conclusions: The exercise regime did not lead to hypertrophy changes in WT
mice but had a deleterious effect in the intramyocardial vessels remodelling. MFS
mice presented right ventricle, left ventricle and septum hypertrophy and left ven-
tricle fibrosis with no training-induced changes, indicating phenotype changes
linked to the fibrilin-1 mutation. Nevertheless, enhanced left atria fibrosis was de-
tected only in trained MFS mice, and such fibrosis could be the basis of a higher
arrhythmogenic substrate. Our findings provide important insights into increased
adverse cardiac remodeling in MFS mice and adverse atrial remodeling in MSF
mice subjected to exercise. Such results provide evidence that caution should be
used when prescribing exercise to MFS patients.
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Effects of high-intensity resistance training isolated and associated
with aerobic exercise on hemodynamics, collagen deposition and
inflammatory profile in heart failure rats

P. Dal Lago, J.P. Alves, R.B. Nunes, D.C. Ferreira, G.P. Stefani, R.B. Jaenisch on
behalf of Research Group in Cardiopulmonary Interaction. Federal University of

Health Sciences of Porto Alegre, Physical Therapy, Porto Alegre, Brazil

Background/Introduction: The resistance training (RT) has been associated
with positive responses in clinical status of patients with cardiovascular disease,
and when it is combined with aerobic training (AT), the adaptations appear to be
more pronounced. However, the effects of high-intensity loads in RT isolated or
associated to AT in cardiac rehabilitation remain unclear.
Purpose: The aim was to test if the RT with high-intensity associated to AT can
present better responses in the hemodynamic function, collagen deposition and
the inflammatory status of rats with heart failure (HF).
Methods: Twenty-four male Wistar rats (90 days old), randomly allocated in 4
groups: resistance training with HF (RT-HF, n=6), aerobic training with HF (AT-
HF, n=6), resistance training and aerobic training with HF (RT+AT-HF, n=6) and
sedentary with HF (SED-HF, n=6). Trained animals were submitted to RT protocol
in adapted squat apparatus for rats (4 bouts, 6–8 rep, 90 s of interval, 3x/week,
75% to 85% of one maximum repetition (1MR), for 8 weeks). The animals submit-
ted to AT were conducted 3x/week and lasted 50 min/session at 16 m/min, for 8
weeks, representing an aerobic protocol and corresponding to an intensity of 55%
VO2max. The animals of combined exercise performed two exercise protocols.
This study followed the Principles of Laboratory Animal Care (NIH Publication no.
85–23 revised 1985). It was employed the one-way ANOVA, with Tukey’ post-hoc.
The level of significance was set at 5%.
Results: The size of the infarct areas were not different among the groups: RT-
HF, AT-HF, RT+AT-HF and SED-HF with averages of 41.9±3%, 44.9±3%, 45.8±3%
and 42.9±2% respectively. Regarding the hemodynamic responses, left ventric-
ular end-diastolic pressure (LVEDP) was lower in RT-HF, AT-HF and RT+AT-HF
groups compared to SED-HF (10.07±3.8; 14.8±1.6, 7.3±3.4 vs 24.9±6.3 mmHg,
P<0.05). The RT-HF and RT+AT-HF groups showed greater strength gains in
the last 1RM test (fourth test) when compared to AE-HF and SED-HF groups
(1891±316.7; 1982±101 vs 1059±21.92; 1084±53.48g (P<0.05). The collagen
volume fraction was lower in RT-HF, AT-HF and RT+AT-HF groups when com-
pared to SED-HF group (0.9±0.2; 0.9±0.1; 0.7±0.1 vs 1.7±0.5%, P<0.05). No
changes in IL-10 and TNF-α plasma levels were found among groups.
Conclusion: The high intensity RT isolated or combined with AT was able to im-
prove a cardiovascular cellular component (collagen deposition) and attenuated
the LVEDP, which is a marker of cardiac dysfunction. However, the inflamma-
tory markers did not change. We conclude that the increase in strength gained
through high intensity helped to improve some parameters, but is still necessary
a better balance between intensity and volume of physical training in the field of
cardiovascular diseases.
Acknowledgement/Funding: Coordenação de Aperfeiçoamento de Pessoal de
Nível Superior (CAPES)
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Image-based ffrangio during coronary catheterization

M. Pellicano1, R. Kornowski2, I. Lavi2, A. Assali2, H. Vaknin-Assa2, O. Valtzer2,
B. De Bruyne1 on behalf of FFRAngio. 1Cardiovascular Center Aalst, OLV Clinic,

Aalst, Belgium; 2Rabin Medical Center, Petach Tikva, Israel

Background: FFR is considered the standard for evaluating the ischemic poten-
tial of coronary stenoses and the expected benefit from revascularization. More-
over, as a highly reproducible diagnostic measure, FFR is increasingly being used
in clinical trials as an inclusion criteria or as an end-point, or to validate new diag-
nostic modalities.
Purpose: To evaluate in a blind manner the diagnostic performance of
angiography-based FFR (FFRangio) in comparison with invasive-FFR.
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Methods: An FFRangio technology relying solely on available angiographic im-
ages was developed by CathWorks (Raanana, Israel). The algorithms of this tech-
nology estimate the functional significance of a coronary lesion, similar to invasive
FFR, by defining the dynamic characteristics of the vessel as well as the patient’s
hemodynamic data, and provides a non-invasive adenosine-free measurement of
the FFR index for each lesion. Any lesion indicated for invasive FFR measure-
ment, was analyzed by FFRangio from multiple views of a regular angiogram.
The three dimensional shape of the vessels was used to initiate the flow analy-
sis, and the FFR index at the exact location of the wire tip was compared to the
pressure-based measurement.
Results: 88 patients were enrolled in 2 centers. 101 (DS 30–95%) lesions (58
LAD; 20 LCX; 20 RCA; 2 Intermediate; 1 Diagonal) were analyzed. FFRangio cor-
related well (r=0.87; p<0.0001) with invasive FFR over a large range of stenoses
severity. The Bland-Altman analysis indicates that the limits of agreement be-
tween the two methods were narrow and there was no trend. The accuracy of
FFRangio was 80% when compared to invasive FFR (sensitivity 91%; specificity
94%).

Scatter plot of FFRangio vs. Invasive FFR

Conclusions: FFRangio correlates well with invasive FFR in this cohort of pa-
tients in whom the measurements were performed in a blinded manner. FFRangio
is therefore a promising tool to obtain simultaneously and at low cost, anatomic
and functional information of the epicardial arteries.
Acknowledgement/Funding: Grant provided by the Cardiopath PhD program

P475 | BEDSIDE
Association between occurrence of ST-segment elevation myocardial
infarction and daily ambient temperature along with air pollutant levels
in a Japanese nationwide PCI registry (J-PCI)

K. Yamaji1, S. Kohsaka2, T. Morimoto3, K. Fujii4, T. Amano5, S. Uemura6,
T. Akasaka7, K. Kadota8, M. Nakamura9, T. Kimura10 on behalf of J-PCI
Registry Investigators. 1Kokura Memorial Hospital, Kitakyushu, Japan; 2Keio

University, Tokyo, Japan; 3Hyogo College of Medicine, Nishinomiya, Japan;
4Sakurabashi-Watanabe Hospital, Osaka, Japan; 5Aichi Medical University

School of Medicine, Nagakute, Japan; 6Kawasaki Medical School, Kurashiki,

Japan; 7Wakayama Medical University, Wakayama, Japan; 8Kurashiki Central

Hospital, Kurashiki, Japan; 9Toho University Ohashi Medical Center, Tokyo,

Japan; 10Kyoto University Graduate School of Medicine, Kyoto, Japan

Background: It is well known that cardiovascular events more often occur in win-
ter than in warmer seasons. Prospective cohort studies showed that long-term
exposure to air pollutants contributed to the excess mortality. In the meanwhile,
effects of daily fluctuation of ambient temperature and concentrations of air pollu-
tants on the occurrence of cardiovascular events have not been well studied.
Purpose: To elucidate the short-term effect of weather and air pollution on the
occurrence of ST-segment elevation myocardial infarction (STEMI) in Japanese
nationwide cardiovascular database.

Methods: Between January 2011 and December 2012, a total of 56,863 consec-
utive STEMI patients who underwent primary percutaneous coronary intervention
(PCI) were registered in a nationwide academic PCI registry (J-PCI registry) from
929 institutes. The median inter-institutional distance was 2.6 km. We constructed
generalized linear mixed models in which presence or absence of STEMI patients
per day per institute (present: N=51,495 [7.6%] and absent: N=627,604 [92.4%])
was included as a binomial response variable, with daily meteorological and envi-
ronmental data obtained from their respective observatories nearest to the insti-
tutes (median distance of 9.7 km and 5.6 km), day of week, national holidays and
8 administrative districts as the explanatory variables.
Results: Both lower mean temperature, and increase in maximum temperature
from the previous day were independently associated with the STEMI occurrence
throughout the year (OR 0.925 [95% CI 0.915–0.935], per 10°C, P<0.001, and
OR 1.012 [95% CI 1.009–1.015], per °C, P<0.001, respectively). Decrement in
minimum temperature from -4 day to -3 day before the event date was marginally
associated with the STEMI occurrence, only during the wintertime (OR 0.991
[95% CI 0.982–0.999], per °C, P=0.03). As for the air pollutants, sulfur dioxide,
nitrogen oxides and particle matter were not correlated with the occurrence of
STEMI after adjusting for the meteorological and livelihood variables, both for the
entire study period, and that for weekdays excluding national holidays.

Distribution of institues

Conclusions: Both the absolute value and relative change in the ambient temper-
ature were associated with the occurrence of STEMI, whereas the associations
with the air pollutant levels were less clear after adjustment for these meteorolog-
ical variables in Japan.

P476 | BEDSIDE
3D printing for precision medicine: a prototype with dofetilide

D. Pu1, Y.D. Yang2, M. Pu3. 1Albert Einstein College of Medicine, Cardiology,

New York, United States of America; 2Columbia University, New York, United

States of America; 3Wake Forest University, Cardiology, Winston-Salem, United

States of America

Background: Precision medicine requires personalizing medication dosages
based on a person’s clinical and biological profile. Current pharmaceutical in-
dustrials may not fully meet this need due to pre-determined formulations with
limited dose ranges. We hypothesize that precision drug therapy can be achieved
through 3D printing based on patients’ clinical and biological information.
Methods: The study used dofetilide, which has a narrow therapeutic window, as a
test model. Pharmacokinetics and pharmacodynamics of dofetilide were obtained
from the US Food and Drug Administration documents submitted by Pfizer. A
personalized dosing computer program specific to dofetilide was developed. By
inputting each patient’s clinical profile data into the program, personalized doses
were calculated in 12 “virtual” patients with variable clinical profiles (age, gender,
creatinine clearance and QTc interval). Computerized pills were transformed into
3D models, converted into 3D printable STL files (Figure), and printed using a
3D printer. Printed “pills” were weighed electronically and compared to calculated
doses to verify accuracy.
Results: A total of 48 “pills” with variable doses were 3D printed based on
decrements of 5 mg/min/m2 creatinine clearance (>60 mg/min/cm2 to ≥20
mg/min/cm2) and increments of 10 msec QTc (450–550 msec). Printed doses
ranged from 122–503 mcg. Precision of 3D printed pills was confirmed by calcu-
lating the standard deviation (1.27–6.13 mcg) within any specific dose. Accuracy
was validated using the percentage difference (2.79±1.28%) between calculated

Computed and Printed Precision Pills
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dose and 3D printed doses. These standards meet and exceed current pharma-
ceutical industrial standards (≤10% variation).
Conclusion: Personalized drug therapy based on a patient’s clinical and biologi-
cal profile can be accurately printed using 3D printing. Further study is warranted
to test if this personalized dosing approach can be applied in the clinical setting.

P477 | BEDSIDE
Remote monitoring improves long-term prognosis in heart failure
patients with implantable cardioverter-defibrillators in real-life

A. Kurek, M. Tajstra, E. Gadula-Gacek, P. Buchta, Ł. Pyka, M. Wasiak,
M. Swietlinska, L. Polonski, M. Gasior. Medical University of Silesia, Silesian

Center for Heart Diseases, 3rd Department of Cardiology, Zabrze, Poland

Introduction: Implantable cardioverter-defibrillators (ICDs) and cardioverter -
defibrillators for resynchronization therapy (CRT-D) have an essential role in
patients with HF, significantly improving prognosis. Remote monitoring (RM) of
ICDs/CRT-Ds may improve quality of care and prognosis in HF patients.
Purpose: To analyze the impact of RM on long-term prognosis in HF patients
with ICDs/CRT-Ds.
Methods: COMMIT-HF is a single-center, ongoing prospective observational reg-
istry. The study population is formed by consecutive non-selected patients hos-
pitalized in cardiology wards and intensive cardiac care units with a diagnosis of
systolic HF. For the purpose of this study HF is defined as a set of symptoms re-
sulting from left ventricle (LV) systolic dysfunction, with LV ejection fraction ≤35%.
Patients with ACS during the index hospitalization are excluded from the registry.
Complete patient demographics, medical history, complete hospitalization data,
in-hospital results, implantation procedure characteristics are collected. The study
was designed as population-based matched cohort study. Patients are divided in
two groups based on RM presence and matched according to clinical character-
istics. The primary end-point of this study is long-term (12 months and 3 years)
all-cause mortality.
Results: 822 patients with the first implantation of ICD/CRT-D in our center out
of 1429 patients with HF from COMMIT-HF Registry, were included to analysis.
The study population after matching contained 274 patients in RM-group and 286
patients in control group. Mean age at enrolment was 62.8 y (56.04–69.51) in RM
group and 61.94 y (53.25–70.75) in non- RM group. 84% of patients were men.
Analysed echocardiographic and electrocardiogaphic parameters altogether with
pharmacological treatment were similar between both groups, except from the
more frequent incidence of atrial fibrillation diagnosed during hospitalization in
RM group (61% vs 50.5%; p=0,012). Patients in RM group have a lower number
of cardiology out-patient visits in one-year observation according to control group
(3,52 vs 3,95 visit/per patient; p=0,06). During one – year observation 39 patients
died (6 in RM group and 33 in non-RM group). There was a statistically significant
lower one-year mortality in RM group (2,2% 11,5%, p<0,0001). This significant
difference was also maintained during three-year follow-up (6,4 vs 25,7%; p=0,01)

Long-term survival rate

Conclusion: Remote monitoring of ICDs/CRT-Ds in HF patients significantly re-
duces one-year and three -year mortality.

BEST POSTERS IN ANTICOAGULANTS IN DAY TO DAY
PRACTICE – ISSUES TO BEAR IN MIND

P479 | BEDSIDE
Long term follow up after successful percutaneous balloon mitral
valvuloplasty

I.R. Rodrigues, L. Moura Branco, A. Galrinho, J. Abreu, L. Patricio, D. Cacela,
L. Bernardes, P. Pinto Teixeira, G. Portugal, S. Aguiar Rosa, R. Cruz Ferreira.
Hospital de Santa Marta, Cardiology, Lisbon, Portugal

Background: Percutaneous balloon mitral valvuloplasty (PMV) is the cornerstone
of the treatment of rheumatic mitral stenosis in suitable patients. Previous stud-
ies reported low technical failure and major complications, and good long-term
results after successful PMV.
Purpose: We sought to assess very long-term outcome after PMV in a single
tertiary center.

Methods: Between 1991 and 2014, 213 consecutive patients (pts) underwent
PMV in a single center. The criterion used to define successful procedure was
post-procedural valve area ≥1.5cm2 and regurgitation less than grade III, without
in-hospital major cardiac or cerebrovascular events. The primary endpoint eval-
uated during follow-up period was the occurrence of cardiovascular death and
need for mitral re-intervention (percutaneous or surgical). Kaplan-Meier curves
were generated to determine event rates and predictors of major cardiac events
were determined by Cox regression analysis.
Results: 190 pts (89%) had a successful PMV, of which 88% keep follow-up in
our center. During a mean follow-up of 11.2±7.3 years, occurred at least one
MACE in 25.1% of patients (6.6% all cause deaths, 6.6% repeated PVM and
21% needed mitral surgery). Cumulative event-free survival at 20 years was
54.7±6.3% (figure). At univariate analysis, echocardiographic score [hazard ra-
tio (HR)=1.25 (1.00–1.70), p<0.05], left atrial diameter [HR=1.06 (1.01–1.11),
p<0.05] and mean mitral valve gradient after procedure [HR=1.25 (1.02–1.55),
p<0.05] were predictors of events. At multivariate analysis, echocardiographic
score was the only independent predictor of the primary outcome [HR=1.75
(1.16–2.64), p<0.01].

Conclusions: Up to 20 years after successful PMV, a sizeable proportion of
patients are event-free, which confirms the late efficacy of PMV. In our co-
hort, echocardiographic score before PMV was the only independent predictor
of event-free survival.

P480 | BEDSIDE
Identifying warfarin-drug interactions by data mining in administrative
registers

P.W. Hansen1, L.H. Clemmensen2, E.L. Fosboel1, T.S.G. Sehested1,
C. Torp-Pedersen3, G. Gislason1, C. Andersson4. 1Danish Heart Foundation,

Copenhagen, Denmark; 2Technical University of Denmark, Lyngby, Denmark;
3Aalborg University, Aalborg, Denmark; 4Gentofte University Hospital, Gentofte,

Denmark

Background: Cardiovascular medications pose many and severe interactions.
We hypothesized that explorative searches in registries with data-mining methods
might reveal unknown interactions. Therefore, we investigated if an explorative
search could reveal already known interactions in warfarin therapy. Warfarin was
selected because of its biomarker (INR) and well-known drug-interaction-profile.
Method: Patients with non-valvular atrial fibrillation treated with warfarin and who
had a stable INR prior to a novel prescription and at least one measured INR value
in the next 45 days were included. Events were defined as an INR value outside
the therapeutic range (high INR ≥4.5 or low INR≤1.8) after initiation of a novel
drug. Data were split into a training and a test set. Logistic regression with a lasso
penalty was set up for prediction. Data were balanced by repetitions of cases and
random selection of controls. Important/selected predictors were further analyzed
using all data in a logistic regression without penalty or balancing data.
Results: 10.219 patients were included with 2.478 events of high INR and 4.232
events of low INR. Initiation of 331 different medications was investigated. The
area under the curve was 0.65 for prediction of high INR and 0.62 for prediction
of low INR applying the test set (unseen data). The table illustrates the ten most
important drug predictors and all were significant in the subsequent test. Known
interactions are marked in red (increased INR) and blue (decreased INR). Yellow
indicates interactions known from certain case reports.

Important drug predictors

Conclusion: We have demonstrated that drug-drug interactions make detectable
patterns, despite that they are already known. Unknown drug-drug interactions
in novel drugs may be even more detectable. Data mining may therefore be a
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promising supplement in the search for unknown drug-drug interactions in cardio-
vascular medicine.
Acknowledgement/Funding: Danish Heart Association

P481 | BEDSIDE
Comparison of oral anti-coagulants for stroke prevention in
non-valvular atrial fibrillation: a multi-criteria decision analysis

G.Y.H. Lip1, P. Verdecchia2, T. Tervonen3, A. Ustyugova4, J. Heinrich-Nols5,
S. Gropper5, R. Kwan6, S. Sri Bhashyam3, K. Marsh3. 1Birmingham City

Hospital, Birmingham, United Kingdom; 2Hospital of Assisi, Assisi, Italy;
3Evidera Ltd, London, United Kingdom; 4Boehringer Ingelheim GmbH,

Ingelheim, Germany; 5Boehringer Ingelheim Pharma GmbH & Co. KG,

Ingelheim, Germany; 6Boehringer Ingelheim (Canada) Ltd, Burlington, Ontario,

Canada

Background/Introduction: There are five oral anticoagulants available in the
United Kingdom for stroke prevention in patients suffering from non-valvular atrial
fibrillation (NVAF) with some drug-related variations in clinical profile and non-
clinical attributes. Clinical and non-clinical characteristics are sometimes inappro-
priately considered on an equal footing, risking a misperception of their treatment
value among health care decision makers.
Purpose: To compare apixaban, dabigatran, edoxaban, rivaroxaban and vitamin
K antagonist (VKA; i.e., warfarin) based on a rigorous and comprehensive analy-
sis of the factors relevant when prescribing oral anticoagulants for stroke preven-
tion in patients with NVAF.
Methods: A multi-criteria decision analysis (MCDA) was developed to compare
the five oral anticoagulants. Evaluation criteria were identified through a targeted
literature review and expert judgment. The final evaluation model included nine
clinical and three non-clinical criteria. The clinical criteria were ranked based on
expected changes in clinical implications from the worst to best performing treat-
ment, as demonstrated in clinical trials. These rankings were used to calculate
centroid weights for the base-case analysis. An additive model was used to com-
bine treatment performance with centroid weights to estimate the overall value
of each oral anticoagulant. Probabilistic and structural sensitivity analyses were
performed to assess robustness of the results.
Results: Dabigatran obtained the highest overall value in the base-case analy-
sis (see Figure) and the highest first rank probability (74%) in the probabilistic
sensitivity analysis. Rivaroxaban performed worse than the other non-VKA oral
anticoagulants, but better than VKA (both with 0% first rank probability). The re-
sults were insensitive to changes in model structure.

Figure 1. Weighted contribution of different evaluation criteria to the overall value of five oral
anticoagulants*. *Overall value varies from 0 (the worst possible performing treatment in the
range of performance assessed) to 1 (the best possible performing treatment).

Conclusions: Considering weights for clinical implications can be of help when
making treatment choices for stroke prevention in patients with NVAF. When all
the factors that distinguish oral anticoagulants and their relative importance are
considered in an MCDA, dabigatran was ranked highest and warfarin lowest.
Acknowledgement/Funding: Boehringer Ingelheim
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Uninterrupted ivabradine treatment may provide lasting reduction of
persistent sinus tachycardia with preserved airways physiology in
lung cancer patients: a 48 months retrospective study

A.G. Tase1, G. Savoiu2, O.T. Tetiu3, A. Tase3, M.G. Man1, G. Stanciulescu3,
M. Mihaila3, I. Iorga-Siman2. 1Emergency Hospital of Arges County, University

of Pitesti, Pitesti, Romania; 2University of Pitesti, Pitesti, Romania; 3Emergency

Hospital of Arges County, Pitesti, Romania

Background/Introduction: Persistent sinus tachycardia (PST) is often present
in patients (pts) with lung cancer (LC), as a result of hypoxia, inflammation, bron-
chodilators. On the other side, ivabradine, the first selective sinus node If channel
inhibitor, is successfully used to reduce tachycardia in stable angina and heart
failure. At the best of our knowledge, the literature seems to be poor on treating
PST in LC with ivabradine.

Purpose: To investigate the long term impact of uninterrupted ivabradine treat-
ment (UIT) on PST in LC pts.
Methods: We retrospectively analysed 144 consecutive pts with LC, any type,
any stage, treated with UIT for PST for 48 months, starting with 01/01/2008. De-
mography: mean age 55,8±10,1 yrs, male predominance 61,3%. These pts had
either contraindication, or intolerance, or insufficient heart rate (HR) reduction with
beta-blockers. The comparator group had 288 contemporary pts with the same
profile, treated with beta-blockers. In both groups, the dosages were increased
as much as getting safely the best efficacy. The study enter date was considered
the first cardiology examination after the LC confirmatory diagnosis. The sched-
ule of visits respected the chemotherapy serial, and every visit included ECG and
LVEF.
Results: After propensity matching (1:2) the 144 UIT pts were combined with
288 controls. The table illustrates the evolution of HR in the two groups. HR
significantly lowered in UIT pts versus control group. The most spectacular de-
crease of HR with UIT was in the group of pts with HR 111–120 bpm. This effect
remained stable in the long term follow-up, while blood pressure, cardiac conduc-
tion (ECG), myocardial contractility (LVEF) were not affected. No aggravation of
dyspnea, wheezing, or sibilant rales were observed in UIT group.

Results

UIT BB

Onset 107.2±9.2 107.6±9.3
6 months 82.7±7.9 98.1±8.9
12 months 81.9±7.6 93.7±7.8
24 months 82.3±6.8 95.2±8.2
36 months 80.7±6.2 94.3±7.8
48 months 79.8±5.1 94.5±8.1

Conclusion: UIT appears to be a safe and feasible long-term therapeutic option
for treating PST in LC pts. UIT may be an alternative to beta-blockers in this clini-
cal setting, by reducing the resting HR without impairing nor cardiac parameters,
neither airways physiology. However, larger data from prospective randomized
trials are needed.

BEST POSTERS IN CORONARY SURGERY

P484 | BEDSIDE
A long-term, propensity score-matched comparison of bilateral
internal thoracic artery composite Y/T versus in situ grafting in
patients undergoing total arterial revascularization

P.M. Davierwala1, K. Penov1, M. Baiocchi2, B. Lingala3, M.I. Aiydin1, M. Zoric1,
F. Bakhtiary1, M. Misfeld1, F.W. Mohr1. 1Heart Center of Leipzig, Cardiac

Surgery, Leipzig, Germany; 2School of Medicine, Stanford, United States of

America; 3Stanford University Medical Center, Cardiothoracic Surgery, Stanford,

United States of America

Background: Coronary artery bypass graft surgery (CABG) utilizing bilateral in-
ternal thoracic arteries (BITA) for total arterial revascularization (TAR) is associ-
ated with excellent short and long-term results. It can be performed by construct-
ing a composite Y – BITA - graft or by using the BITAs as in situ grafts.
Purpose: A controversy still exists whether TAR using exclusively composite Y/T
BITA grafts provides the same safety and efficacy as in situ BITA grafts with or
without the use of additional arterial grafts. We, therefore, compared the early and
long-term clinical outcomes between the composite Y/T and in situ BITA grafts in
patients undergoing TAR.
Methods: A total of 1065 patients underwent isolated TAR using BITA grafts be-
tween January 2003 and July 2010 at a single institution. BITAs were exclusively
used as composite Y/T grafts in 214 patients and as in situ grafts with or without
other arterial conduits in 851 patients. Comparison of the 2 groups with regard
to early and cumulative long-term mortality and major adverse cardiac and cere-
brovascular events (MACCE) was performed using incidence rates after propen-
sity score-matching (PSM). To mitigate bias arising from observed covariates as
well as model-misspecification, we used PSM as a nonparametric method of pre-
processing. The matched cohort consisted of 725 patients; 202 patients with com-
posite BITA Y/T and 523 with in situ grafts.
Results: After matching, no differences were noted between the BITA Y/T and
in situ groups with respect to age (62.3±10 vs. 61.7±8.5), gender (85.2% vs.
85.7% males), diabetes mellitus (36.1% vs. 36.1%), left ventricular ejection frac-
tion (55.5±15.7% vs. 56.7±14.0%), triple vessel (72.6% vs. 72.6%) and left main
disease (45.1% vs 39.0%). The corresponding 30-day mortality was 0.7% and
0.9% (P=0.6). Late all-cause mortality was 9.9% and 12.2% and MACCE rates
were 21.8% and 22.2% for the BITA Y/T and in situ groups, respectively. The sur-
vival (log rank P=0.5) and freedom from MACCE (log rank P=0.8) as estimated
by Kaplan Meier methods were similar between the 2 groups of patients.
Conclusions: Total arterial revascularisation using BITA as a Y/T or in situ grafts
is associated with excellent early and long-term outcomes. BITA Y/T configuration
provides similar safety and efficacy to in situ BITAs in patients undergoing TAR.
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RESURRECT: Resumption of platelet function after cessation of
ticagelor in patients with acute coronary syndrome awaiting coronary
artery bypass surgery

U. Bhutta, M. Lee, L. Low, L. Wanner, K. Raman, T.V. Liew, C. Nunn, S. Heald,
A. El-Gamel, G. Devlin. Waikato Hospital, Cardiology, Hamilton, New Zealand

Background: Ticagrelor is an oral, direct, reversible non-competitive P2Y12 re-
ceptor antagonist with rapid and consistent onset and offset of action and plasma
half-life of 7–12 hours. The time course of recovery of platelet function following
ticagrelor cessation in patients presenting with acute coronary syndrome (ACS)
and undergoing surgical revascularisation is yet to be determined with current
guidelines recommend stopping ticagrelor at least 5 days before coronary artery
bypass grafting (CABG). However, a shorter half-life and a twice-daily dosing reg-
imen of ticagrelor suggest that this may be longer than necessary for recovery of
platelet function. Earlier surgical revascularisation may result in reduced waiting
periods and pre-operative ischemic events in ACS patients.
Purpose: To assess the offset of the anti-platelet effects of ticagrelor in ACS
patients undergoing CABG.
Methods: 46 consecutive ACS patients who were commenced on Aspirin (75 to
100 mg) and ticagrelor (180 mg loading and then 90mg twice a day) and were re-
ferred for CABG after coronary angiography. Immediately after angiography, tica-
grelor was discontinued and inhibition of platelet aggregation (IPA) was assessed
daily using the VerifyNow P2Y12 assay. We recorded the number of days before
the platelet activity recovered (IPA dropped below 20 percent) prospectively.
Results: The mean age was 62.37 (± 9.28) years, 78.% males. 44% were di-
abetic. ACS presentations were non ST-elevation myocardial infarction 59%, ST-
elevation myocardial infarction 11% and unstable angina 30.%.The mean IPA and
P2Y12 reacting units (PRU) from the time of coronary angiography to day 4 are
shown in Fig.1. 98% had therapeutic platelet inhibition (IPA>40%) prior to discon-
tinuation. Platelet function recovered by day 3 (p<0.0001). with 96.% recording
less than 20% residual IPA. No significant rebound was noted.

Conclusion: The offset of the anti-platelet effects of ticagrelor in patients with
ACS is achieved by day 3 post discontinuation with restoration of platelet function
as assessed by VerifyNow P2Y12 assay, This data suggests an earlier surgical
revascularisation strategy than currently recommended in guidelines can be con-
sidered.

P486 | BEDSIDE
Long-term clinical outcomes after coronary artery bypass graft versus
everolimus-eluting stent implantation in chronic hemodialysis patients

Y. Kumada1, H. Ishii2, D. Kamoi3, T. Sakakibara3, N. Umemoto3, H. Takahashi4,
T. Murohara2. 1Matsunami General Hospital, Cardiovascular Surgery,

Kasamatsu, Japan; 2Nagoya University Graduate School of Medicine,

Cardiology, Nagoya, Japan; 3Nagoya Kyoritsu Hospital, Cardiology, Nagoya,

Japan; 4Fujita Health University School of Medicine, Nephrology, Toyoake, Japan

Background: As optimal coronary revascularization, strategies regarding the
long-term clinical outcomes in chronic hemodialysis (HD) patients revascularized
by either coronary artery bypass surgery (CABG) or percutaneous coronary inter-
vention (PCI) have been controversial. Recently, PCI with everolimus-eluting stent
(EES) has dramatically reduced restenosis even in patients on HD. We compara-
tively investigated long-term clinical outcomes after CABG and everolimus-eluting
stent (EES) in HD patients.
Methods: We compared 138 patients undergoing CABG and 187 treated with
EES implantation after 2010 when EES has been clinically available. Primary
endpoint was any revascularization. Second endpoint was defined as major ad-
verse cardiac events (MACE) as a composite outcome including revasculariza-
tion, non-fatal myocardial infarction (MI) or mortality. To adjust the differences of
characteristics between two groups, propensity score analysis using a multiple
logistic model including all baseline variables was performed, then the score was
incorporated into Cox proportional hazards model as a covariate.

Results: Multi-vessel disease was more frequent in CABG group than in EES
group (70.3% vs. 51.9%, p=0.0008) and left ventricular ejection fraction was lower
in CABG group than in EES group (54±13% vs. 59±14%, p=0.0004). During
follow-up period (median 43 months), 95 MACEs (29.2%) including 43 revascular-
ization (13.2%), 14 non-fatal MI (4.3%) and 63 deaths (19.4%) occurred. Kaplan-
Meier analysis shows that event free rate from any revascularization at 5-year was
higher in the CABG group than in the EES group (89.4% vs. 84.0%, p=0.030).
However, freedom rate from MACE was comparable between two groups (69.7%
vs. 66.7%, p=0.82). After propensity score-adjustment, adjusted event free rate
from revascularization was 91.5% in the CABG group and 78.5% in the EES
group [hazard ratio (HR) 0.34, 95% confidence interval (CI) 0.14–0.73, p=0.0055],
and adjusted the freedom rate from MACE was 73.1% in the CABG group and
64.8% in the EES group (adjusted HR 0.76, 95% CI 0.47–1.22, p=0.26). Adjusted
freedom rates from MI and death were also comparable (97.6% vs. 94.0%, HR
0.43, 95% CI 0.06–1.82, p=0.27 and 77.5% vs. 79.3%, HR 1.22, 95% CI 0.69–
1.16, p=0.48, respectively).
Conclusion: Even in the second generation DES era, CABG was still superior for
preventing revascularization in chronic HD patients. However, PCI with EES im-
plantation might not have disadvantage for MACE compared to CABG any more.

P487 | BEDSIDE
Adjudicated cause of death in diabetic patients undegoing coronary
revascularization

M. Farkouh1, V. Fuster2 on behalf of FREEDOM trial investigators. 1Peter Munk

Cardiac Centre, Toronto, Canada; 2Mount Sinai Medical Center, New York,

United States of America

Background: The cause of death may provide insights into the beneficial effects
of coronary artery bypass grafting (CABG) over percutaneous coronary interven-
tion with drug-eluting stents (PCI) in diabetic patients with multivessel coronary
artery disease (MV-CAD). To date meta-analyses have only reported all-cause
mortality statistics.
Purpose: To evaluate the proportion of adjudicated deaths in the FREEDOM
trial attributed to cardiovascular (CV) causes and characterize the proportion of
CV deaths caused by fatal myocardial infarction (MI) or sudden death in diabetic
patients with MV-CAD undergoing either CABG or PCI.
Methods: The FREEDOM trial randomized 1900 diabetic patients with MV-CAD
and demonstrated a significant benefit for CABG over PCI in reducing the 5-year
rates of all-cause death, MI and stroke (18.7% versus 26.6%, p=0.005). The
cause of death was adjudicated by an independent Clinical Events Committee
comprised of cardiovascular and neurology experts. Deaths were classified first
as CV versus non-CV and then sub-classified for MI-related and sudden cardiac
deaths. Using an intention-to-treat approach, the association of revascularization
group and incidence of death within these categories was evaluated.
Results: There were 197 deaths during the 5 year follow-up time, 114 in the
PCI group and 83 in the CABG group. There was no difference in the proportion
of deaths from a CV cause in the 2 groups (73 deaths (64.0%) in the PCI arm
compared to 52 deaths (62.7%) in the CABG group, p=0.88). There were trends
for a greater proportion of deaths from both fatal MI (12.3% versus 7.2%, p=0.34)
and sudden cardiac death (29.8% versus 18.1%, p=0.07) in the PCI arm. For the
combination of fatal MI and sudden cardiac death there was a greater proportion
observed in the PCI arm (42.1% versus 25.3%, p=0.02).
Conclusions: PCI patients experienced a greater likelihood of mortality from MI
and sudden cardiac death over 5 years of follow-up. The potential role of stent
thrombosis and progression of non-target lesions should be studied in diabetic
patients after PCI for MV-CAD to fully develop strategies to reduce these types
of events. More intensive medical therapy on the horizon may alter the rates of
ischemia-related CV deaths.
Acknowledgement/Funding: National Heart, Lung and Blood Institute
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Electroanatomically-estimated localization of superior slow pathway in
superior type of fast-slow atrioventricular nodal reentrant tachycardia

S. Tamura, Y. Kaneko, T. Nakajima, T. Irie, T. Iizuka, M. Tamura, M. Ota, A. Saito,
M. Kurabayashi. Gunma University Graduate School of Medicine, Maebashi,

Gunma, Japan

Introduction: Superior slow pathway (sup-SP) with slow conductive properties
and an atrial exit near the His bundle is a retrograde limb of the reentry circuit
of a novel form of fast-slow atrioventricular nodal reentrant tachycardia (sup-F/S-
AVNERT) and is an ablation target to eliminate this tachycardia. However, its lo-
calization remains to be not fully elucidated.
Purpose: We investigated a localization of sup-SP in patients (pts) with sup-F/S-
AVNRT by using electroanatomical mapping system.
Methods: We enrolled 7 pts (2 men, 69±7 year-old) who obtained successful ab-
lation of the confirmed sup-F/S-AVNRT, resulting in no inducibility of the tachycar-
dia. We measured a distance (mm) between the proximal His bundle electrogram
and the successful ablation site (SucABL) that was defined as electroanatomically
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estimated length of sup-SP (sup-SP-L), and between SucABL and the tricuspid
annulus (TA) (SucABL-TA).
Results: The diagnosis of atrial tachycardia (AT) was excluded by a V-A-V acti-
vation sequence immediately after ventricular induction in all patients, including
double atrial responses in 5 pts, or termination by ventricular pacing without atrial
capture in 1 pt. The diagnosis of AV reentrant tachycardia was excluded by de-
velopment of AV block during the ongoing tachycardia in 1 pt or ventriculoatial
dissociation during ventricular pacing of the tachycardia in other 6 pts. Success-
ful ablation at an earliest atrial site of activation with an A/V ratio of 1.6±0.6 (0.9–
2.9) and SucABL-TA interval of 13.2±.8 (6.8–23.3) was obtained in the right-sided
perinodal region in 4 pts and in non-coronary cusp of Valsalva (NCC) in other 3
pts, and at 11, 12 or 1 o’clock around TA in left anterior oblique projection in 1, 3
and 3 pts, respectively. sup-SP-L was 9.5±6.8 (4.7–24.7). Ablation in NCC failed
to eliminate the tachycardia in 2 pts.
Conclusions: Sup-SP appears to originate from compact AV node and extend
superiorly along the TA, but its length and distance relative to the TA is individually
variable. Only sup-SP coursing just below the NCC, anteriorly an adjacent to the
TA can be ablated in NCC. Interestingly, sup-F/S-AVNRT incorporating sup-SP
that extends laterally may apparently mimic AT originating from the TA.

P490 | BEDSIDE
Cooling dynamics: a new predictor of long-term efficacy of
atrioventricular nodal reentrant tachycardia cryoablation

M. Matta1, M. Anselmino1, M. Vitolo1, M. Scaglione2, F. Ferraris1, P. Di Donna2,
D. Caponi2, F. Gaita1. 1University of Turin, Division of Cardiology, Department

of Medical Sciences, Turin, Italy; 2Cardinal Massaia Hospital, Department of

Cardiology, Asti, Italy

Background: Catheter ablation of the slow pathway is the most effective treat-
ment for atrioventricular nodal reentrant tachycardia (AVNRT). Cryoenergy, com-
pared to radiofrequency, has been reported to be safer and equally effective, but
is affected by a higher incidence of long-term AVNRT recurrences.
Purpose: The aim is to confirm the safety and efficacy of AVNRT cryoablation
and to identify potential predictors of long-term recurrences.
Methods: 241 patients undergoing AVNRT cryoablation were included and fol-
lowed. Baseline patients’ and procedural characteristics were retrospectively an-
alyzed to identify predictors of arrhythmic recurrences.
Results: Among 241 patients, 239 (99.2%) experienced acute effective cryoab-
lation of the slow pathway, and no procedure-related complications were re-
ported. After a follow-up of 44.9±31.7 months, 28 (11.7%) patients presented
AVNRT recurrences. Among electrophysiological parameters, a higher pre-
ablation (p=0.05) and post-ablation anterograde Wenckebach point (p<0.01), a
shorter post-ablation atrioventricular node refractory period (p=0.04) and persis-
tence of the Kay sign (p=0.03) were associated with higher incidence of long-term
recurrences. Considering cooling dynamics, a longer time to reach temperature ≤
-70°C (p=0.03) and a higher minimal temperature during ablation (p=0.04) related
to recurrences. Patients without residual markers, at procedure end, of dual AV
node physiology (AH jump, single atrial echo beat, Kay’s sign) reported a lower
recurrence rate (p=0.05) compared to those without. At multi-variate analysis, a
longer time to -70°C was the strongest independent predictor of long term recur-
rence (OR 1.75, 95% IC 1.01 - 3.03, p=0.04).
Conclusion: AVNRT cryoablation is a safe and effective procedure. The long-
term recurrence rate is however still around 10%. An ablation approach directed
to the complete elimination of dual AV node physiology, along with assessment of
tissue’s cooling dynamics, hold the potential to improve long-term AVNRT cryoab-
lation efficacy.

P491 | BEDSIDE
Clinical management and risk stratification of ventricular
pre-excitation in asymptomatic paediatric patients

S. Mauri1, S. Grassidonio2, R. Frassica1, A.C. Codazzi3, S. Chiapedi3,
A. Zaroli2, E. De Sando2, G. Valenti1, B. Petracci4, R. Rordorf4, G.M. De
Ferrari4, S. De Servi4, S. Mannarino3. 1University of Pavia, Cardiology Medical

School, Pavia, Italy; 2University of Pavia, Paediatric Medical School, Pavia, Italy;
3Policlinic Foundation San Matteo IRCCS, Paediatric Cardiology, Paediatric

Department, Pavia, Italy; 4Policlinic Foundation San Matteo IRCCS, Cardiology

Department, Pavia, Italy

Background: Sudden cardiac death (SCD) can be the first clinical manifestation
of ventricular pre-excitation (VP) in previously asymptomatic individuals. The risk
of developing fatal arrhythmic events in paediatric age is poorly defined and the
identification of high risk pts is still matter of debate.
Purpose: Our aim is to describe the clinical history and stratify the arrhythmic
risk in children with VP discovered on routine ECG observed by a paediatric car-
diology outpatient service.
Methods: Paediatric pts referred to our Division with VP incidentally found on
ECG from 2002 to 2015 were included in the current analysis. Risk evaluation
was done in pts older than 8 yrs with permanent VP. The median follow-up period
was 3 yrs (range 0.1–12.4).
Results: We enrolled 78 pts, 52 M and 26 F (median age at time of diagnosis
4 yrs, range 2 d-16 yrs); in 24/78 (31%) VP was found before the first year of
life (median age 30d, range 2d-218 d). At the time of diagnosis, 69% of pts were

younger than 8 yrs. Minor congenital heart disease was found in 10 pts (13%); 3
pts (4%) had basal intraventricular septal thinning with paradoxical movement; 5
pts (6%) had a family history of rhythm disorders. During the follow-up no SCD
or potentially fatal arrhythmia occurred in the overall population. VP disappeared
spontaneously in 20/78 pts (26%, median age 1.3 yrs, range 27 d-17.5 yrs). In
18/20 cases VP disappeared spontaneously before age 8. Twenty-two of 58 pts
(38%) with permanent VP referred palpitations during the follow-up, but only in
5 cases a supraventricular tachycardia was documented. Twenty-three of 48 pts
with VP and older than 8 yrs underwent non-invasive risk evaluation (median age
13.5 yrs, range 8.2–23.7 yrs): 15/23 pts (65%) were considered at low risk ac-
cording to the results of Holter ECG and/or exercise testing; 2/23 pts (9%) were
considered at high risk; the remaining 6/23 pts had not yet completed the evalua-
tion. Based on the results of non-invasive evaluation and/or due to the presence
of symptoms, 25/48 pts (52%) with VP and older than 8 yrs underwent an elec-
trophysiological study (EPS) and/or catheter ablation at a median age of 12 yrs.
Successful ablation was performed in 18/25 pts (72%); 7 pts were not considered
for ablation because at low risk according to EPS results. No clear prevalence of
any specific accessory pathway (AP) localization according to EPS or predicted
using ECG was found (28% posterior-midseptal AP, 15% right anteroseptal AP,
15% right-sided AP, 4% epicardial AP, 17% left lateral AP, 21% undetermined AP).
Conclusions: Among paediatric pts with incident finding of ventricular pre-
excitation only a minority exhibits a high risk profile that deserve subsequent inva-
sive investigation and less than half of the pts referred symptoms over a mid-term
follow up. Moreover our data suggest no need for risk stratification in children
younger than 8 yrs.

P492 | BEDSIDE
The action of angiotensin-converting enzyme inhibitors on the
tissue-plasminogen activator levels in patients with atrial flutter and
no structural heart disease. The action of angiotensin-con

E.H. Hatzinikolaou-Kotsakou1, M. Kotsakou2, M. Konstantinidou2, P. Latsios2,
E. Reppas2, G. Moschos2, T.H. Beleveslis2. 1Saint Lukas Hospital,

Electrophysiology Department, Thessaloniki, Greece; 2Saint Lukes Private

Hospital, Electrophysiology Deparment, Thessaloniki, Greece

Introduction: Previous studies have demonstrated that Atrial flutter (AFl) consid-
ered also as a high risk factor for hypercoagulability, irrespective of underlying
structural heart diseases or aetiology.
The aim of this study was to evaluate 1) whether the tissue-plasminogen activator
secretion is reduced in AFl patients without structural heart disease indicative
reduced fibrinolytic activity which is probably an additional risk of thrombogenicity
and 2) whether angiotensin-converting enzyme (ACE) inhibition favorably alters
the fibrinolytic balance probably regulated by bradykinin.
Bradykinin is a potent stimulator of tPA secretion in endothelial cells, however the
effect of bradykinin during AFl in the abscence of structural heart disease has not
been studied.
Methods: One hundred twenty -five patients with AFl and no structural heart dis-
ease were randomly assigned to two groups;63 patients were treated with the
ACE inhibitor (ACE inhibitor group) tandolapril and 62 were not treated with the
ACE inhibitors (non-ACE-inhibitor group). All patients underwent an electrophys-
iology study for ablation procedure and they were been catheterized for taking
blood samples from the aorta and coronary sinus simultaneously. We measured
the tPA activator levels and the plasminogen activator inhibitor-1 (PAI-1) levels.
We performed TEE in all patients.
Results: The tPA antigen levels at the Ao were similar to those in CS in both
groups but in the non ACE inhibitor group were significantly lower than that in
ACE inhibitor group (p<0.0001). The level of PAI-1 in either the Ao or the CS did
not differ between the two groups. The TEE detected thrombus formation in 16
patients (13%) in non ACE inhibitor group and in none patient in ACE inhibitor
group
Conclusions: The AFl in patients without structural heart disease is associated
with reduced levels of the net tPA without any change in PAI-1 levels. This might
be an additional risk for thrombus formation. The ACE inhibitor stimulates the
tPA release without causing any change in PAI-1 levels probably through the
bradykinin pathyway.

BEST POSTERS IN GENETICS AND GENE THERAPY
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Personalized gene therapy targeting cardiac stem cells in patients
undergoing LVAD implantation with Duchenne cardiomyopathy:
a feasibility in vitro study

D. D’Amario1, F. La Neve1, A. Siracusano1, L. Di Pietro1, M. Manchi1,
L. Ottaviani1, G. Perri1, M. Massetti1, A. Amdoeo2, F.D. Tiziano1, R. Piacentini1,
F. Crea1. 1Catholic University of the Sacred Heart, Institute of Cardiology, Rome,

Italy; 2Bambino Gesu Children’s Hospital, Rome, Italy

Background: Duchenne Muscular Dystrophy (DMD) is an X linked recessive dis-
order mostly due to truncating mutations of the Dystrophin gene. Heart failure
(HF) is emerging as the most relevant clinical challenge. Among the therapeutic
approaches used, systemic antisense oligonucleotides (ASO) induce the skipping
of one or more exons of DMD mRNA and restore the expression of the protein.
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While ASO are efficient in skeletal muscle, the restoration of DMD in heart ap-
pears insufficient for a phenotypic improvement.
Purpose: The aim of this project was to develop an ex vivo gene therapy ap-
proach to restore the expression of dystrophin in cardiac stem cell (CSC) of DMD
patients, obtained during LVAD implantation.
Methods: 4 consecutive patients with DMD undergoing LVAD implantation were
enrolled; the LV core was collected and used for CSCs isolation. CSCs were
characterized by FACS. Vectors driving the expression of specific ASOs were
constructed and tested in SH-SY5Y cells and CSCs. ASOs were stabilized by
placing the mouse U7 sequence at the 3’ end. The production of lentiviral vectors
for permanent infection of CSC was performed.
Results: CSCs expressed c-kit and markers of mesenchymal origin (CD90,
CD105). Population doubling time of CSCs averaged 26.5 hours. Telomere length
averaged 7.1 kbp. Telomerase activity was present in all cell lines. Based on the
mutations found, we developed vectors driving the expression of ASOs against
exon 50 and 55 of the DMD gene. In both SH-SY5Y and CSCs, our antisense se-
quences allowed to obtain the proper skipping of one or the other exons both by
conventional PCR and sequencing analysis. Myocytes developed from CSCs ob-
tained from DMD patients expressed after skipping the Dystrofin protein together
with protein specific of myocytes such as beta MHC, a-SA, troponin I and T.
To further confirm the differentiation potential, confocal Ca2 imaging was per-
formed in differentiated and undifferentiated CSCs after skipping. Extracellular
application of KCl (100 mM) induced intracellular Ca2 transients in the 83% of
differentiated cells while, no significant transients were observed in undifferenti-
ated CSCs. These transients, likely due to depolarization-induced activation of
voltage-gated Ca2 channels had mean peak amplitude, expressed as �F/F ratio,
equal to 4.6±0.7, and a mean time-to-peak of 23±1 s. To evaluate the contribution
of L-type voltage-gated Ca2 channels (Cav1) cells were perfused with KCl and
in the presence of nifedipine (5 μM). Nifedipine significantly reduced the mean
amplitude of KCl-evoked Ca2 transients by 59±7% (p<0.0019). This effect was
significantly reversed by blocker washout (3.5±0.7 �F/F).
Conclusions: Our results indicate that CSCs from DMD patients retain significant
growth reserve and regenerative capacity in vitro. Moreover, specific exons can
be skipped in CSCs, supporting the feasibility of this personalized approach to
treat advanced HF in DMD patients.

P495 | BENCH
Selenoprotein T protein- or gene-therapy improves cardiac function
and remodeling in rats with heart failure

I. Boukhalfa1, 0 Henri1, A. Karoui2, A. Dumesnil1, L. Nicol1, I. Remy-Jouet1,
J.P. Henry1, A. Ouvrard-Pascaud1, Y. Anouar3, V. Richard1, S. Adriouch4,
P. Mulder1. 1INSERM U1096, Rouen, France; 2ABTE-Toxemac EA 4651, Rouen,

France; 3INSERM U982, Rouen, France; 4INSERM U905, Rouen, France

Background: Selenoprotein T (SelT) is a thioredoxin-like protein, which is abun-
dantly but transiently expressed in the heart only during the embryonic develop-
ment, suggesting that SelT plays a limited role during adulthood. However, data
from our laboratory show that cardiac SelT expression increases after myocar-
dial infarction (MI). This suggests that SelT may play a yet unrevealed role in
cardiovascular diseases but SelT’s potential protective role is unknown. Thus, we
sought to investigate the cardioc effects of increasing SelT protein to supranormal
levels via either protein- or gene-therapy in chronic heart failure (CHF).
Methods: CHF was induced by coronary artery ligation (CAL) in Wistar rats.
Protein-therapy consisted in SelT administration by osmotic minipumps (15
μg/kg/day, IP, administered for 1 month starting 7 days after CAL) while gene-
therapy consisted in a single intravenous injection of rAAV9-SelT (1×1011 virus-
genome copies, 7 days after CAL). Left ventricular (LV) remodeling and perfusion
were determined by echocardiography at 1 or 3 months. Moreover, cardiac hemo-
dynamics were assessed by LV pressure-volume loops.
Results: After 1 month, SelT administration tented to reduce LV dilation (LV di-
astolic diameter: sham: 6.2±0.2; CAL: 9.0±0.3, p<0.05 vs. sham; CAL+SelT:
8.4±0.2 mm, p=0.07 vs. CAL), restored cardiac output (sham: 186±10; CAL:
156±7, p<0.05 vs. sham; CAL+SelT: 198±5 ml/min, p<0.05 vs. CAL). In parallel,
SelT improved LV elastance (sham: 21.3±1.9; CAL: 14.2±0.6, p<0.05 vs. sham;
CAL+SelT: 18.1±0.1 relative volume units/mmHg, p<0.05 vs. CAL), compliance
(sham: 0.91±0.17; CAL: 2.37±0.19, p<0.05 vs. sham; CAL+SelT: 1.62±0.09 rel-
ative volume units/mmHg, p<0.05 vs. CAL).
rAAV9-SelT administration resulted in a significant increase in cardiac SelT ex-
pression as soon as 3 weeks post-injection. After 3 months, SelT reduced
LV dilation (LV diastolic diameter: CAL: 10.8±0.4; CAL+rAAV9-SelT: 9.9±0.2
mm, p<0.05 vs. CAL), restored cardiac output (CAL: 153±6; CAL+rAAV9-SelT:
178±7 ml/min, p<0.05 vs. CAL). In parallel, SelT improved LV elastance (CAL:
11.0±1.0; CAL+rAAV9-SelT: 15.3±0.5 relative volume units/mmHg, p<0.05 vs.
CAL), compliance (CAL: 2.84±0.24; CAL+rAAV9-SelT: 1.28±0.20 relative volume
units/mmHg, p<0.05 vs. CAL).
Conclusion: Although the underlying mechanisms remain to be elucidated, our
results obtained with either protein- or gene-therapy clearly show that increasing
SelT protein to supranormal levels reduces CHF-induced cardiac dysfunction.
These results suggest that SelT might be a promising therapeutic option in the
treatment of CHF.

P496 | BENCH
Zebrafish models for ARVC8 analysis and drug discovery

A. Giuliodori1, G. Beffagna2, F. Vanzi3, K. Pilichou4, F. Argenton1, C. Basso4,
N. Tiso1, G. Thiene4. 1University of Padova, Department of Biology, Padua,

Italy; 2University of Padova, Department of Comparative Biomedicine and Food

Science, Padova, Italy; 3University of Florence, Department of Biology, Florence,

Italy; 4University of Padova, Department of Cardiac, Thoracic and Vascular

Sciences, Padua, Italy

Introduction: Desmoplakin is one the most abundant desmosomal proteins in
cardiac and epithelial tissues. In humans, dominat mutations in the desmo-
plakin gene (DSP) cause Arrhythmogenic Right Ventricular Cardio-myopathy 8
(ARVC8), a dominant cardiomyopathy, frequently involved in juvenile sudden
death. Current ARVC models are based on cell lines and transgenic mice. In
this context, it has been shown that suppression of DSP expression leads to a
reduction in canonical Wnt signaling, suggesting that this pathway could be a
molecular target for ARVC therapeutic intervention. In order to address this issue,
the present study aims to evaluate the pathogenic mechanisms of DSP mutations
in vivo, using zebrafish (Danio rerio) as an innovative model for this disease. In
zebrafish, the desmoplakin gene is present with two isoforms, dspa and dspb,
both orthologous to the single DSP in humans.
Purpose: The purpose of this study is the generation and the phenotypic char-
acterization of transient ARVC8 zebrafish models using a morpholino-mediated
knock-down strategy. In addition, by taking advantage of zebrafish pathway re-
porter lines, we aim to verify if Wnt signaling and/or other molecular cascades
might be involved in ARVC8 pathogenesis. The final goal is the assessment of
our ARVC8 model as a suitable tool for molecularly-targeted drug discovery.
Methods: To evaluate the expression of dspa and dspb during zebrafish em-
bryonic development and adulthood, we used whole-mount in situ hybridization
(WISH) and semi quantitative RT_PCR. Knockdown of zebrafish dspa and dspb
genes was obtained by a morpholino (MO)-based antisense strategy. Specifically,
we injected anti-dspa and anti-dspb MO oligos in both wild types and pathway-
specific lines reporting the activity of Wnt, Bmp, TGFbeta, FGF, Shh, Notch,
CREB, Hippo and Hypoxia signaling.
Results: We found that both dspa and dspb are expressed during zebrafish em-
bryonic development, while the molecular analysis of cDNAs from different adult
tissues demonstrates that both dspa and dspb are highly expressed in heart and
skin, with dspa more strongly detectable compared to dspb. MO-mediated knock-
down of both dspa and dspb leads to delayed development, microcephaly, peri-
cardial edema and, particularly in dspb knock-down embryos, decreased heart
rate. TEM analysis of cardiac and skin tissues under dspa+dspb simultaneous
knock-down shows reduced and disorganized desmososmes. As far as concerns
the analysis of previously mentioned signaling pathways, we observed a specific
reduction of Wnt signaling responsiveness in the cardiac region of both dspa and
dspb knock-down embryos (Fig. 1).

Conclusion: Our results show that transient knock-down of zebrafish desmo-
plakin genes is able to phenocopy some ARVC8 features, such as cardiac and
cutaneous desmosomal defects, heart rate alteration and Wnt signaling reduc-
tion, pointing to zebrafish as a suitable ARVC8 model for in vivo screening of
molecularly-targeted drugs.
Acknowledgement/Funding: Veneto Region Sanitary Research Project RP-
2014-00000394 and UniPD Strategic Project STPD113ZKJ
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Genotype-phenotype correlations: association between mutation
status and left ventricular reverse remodeling in idiopathic dilated
cardiomyopathy

M. Dal Ferro1, D. Stolfo1, M. Merlo1, M. Gigli1, A. Altinier1, A. Pivetta1,
F. Brun1, A. Di Lenarda2, L. Mestroni3, G. Sinagra1. 1University Hospital Riuniti,

Cardiovascular Department, Trieste; 2Cardiovascular Center A.S.S. 1 of Trieste,

Trieste, Italy; 3University of Colorado Health, Denver, United States of America

Background: Despite recent DNA sequencing technologies have increased the
yield of genetic analysis in individuals affected by Dilated Cardiomyopathy (DCM),
genotype-phenotype correlations are still poorly understood, whereas the possi-
ble association between mutated genotypes and therapeutic response remains
completely unknown.
Purpose: To explore the genetic landscape of a highly selected DCM cohort, as-
sessing the main clinical features of different genotypes ant the possible relation
with left ventricular reverse remodeling (LVRR).
Methods: Globally, 152 DCM patients have been studied by Next Generation Se-
quencing (NGS). According to NGS results, patients were grouped in different
“gene-clusters” with functionally homogeneous genetic background. LVRR was
defined by a LV ejection fraction (LVEF) increase ≥10 points associated with
a decrease in indexed LV end-diastolic diameter (LVEDDI) ≥10% at a median
follow-up of 24 months.
Results: A disease-related mutation was identified in 84% of patients (57% con-
sidering only pathogenic and likely pathogenic variants): 28 (18%) TTN; 7 (5%)
Lamin A/C; 24 (16%) Structural Cytoskeleton-Z Disk genes; 17 (11%) Desmoso-
mal genes; 7 (5%) MYBPC3; 18 (12%) Motor Sarcomeric genes and 26 (17%)
Other genes. Baseline clinical features were largely similar between different
gene clusters. A significant relationship was found between gene clusters sub-
groups and LVRR, with a low observed LVRR rate in Structural Cytoskeleton-Z
Disk genes mutation carriers (12%, p<0.05 Vs all the subgroups). Of note, Struc-
tural Cytoskeleton-Z Disk genes mutation carrier status was independently and
inversely associated with LVRR when adjusted for clinical predictors of LVRR (OR
0.131; 95% CI 0.035–0.490; p=0.003).
Conclusions: NGS confirmed a high genetic diagnostic yield in DCM. A specific
“gene-clusters” classification based on functional similarities in different genes
might be helpful in the clinical management of genetically determined DCM. In our
population, structural Cytoskeleton-Z Disk genes mutations were independently
associated with a reduced LVRR at follow-up.

P499 | BEDSIDE
Contemporary trends of hospitalizations for acute decompensated
heart failure in the US from 2008 to 2012

S. Aggarwal1, V.M. Alla1, R. Walters1, R.S. Loomba2, A. Mooss1, C. Hunter1.
1Creighton Cardiac Center, Omaha, United States of America; 2Medical College

of Wisconsin, Milwaukee, United States of America

Background: Acute decompensated heart failure is a leading cause of inpatient
admissions and is associated with major economic burden. Contemporary trends
of hospitalizations for acute heart failure in the United States are not well studied.
Purpose: We aimed to study recent nationwide trends of acute heart failure hos-
pitalizations in the United States using a large national administrative database.
We also assessed gender differences in admissions attributed to acute heart fail-
ure during the same period.
Methods: We utilized Nationwide Inpatient Sample (NIS) database which is a
20% stratified sample of discharges across the United States except federal in-
stitutions. Patients admitted with primary diagnosis of acute systolic or diastolic

HF trends

heart failure during years 2008–2010 were included in the analysis. Linear and
logistic regression analyses were performed and trends were adjusted for major
comorbidities and previously validated Elixhauser comorbidity index. Patients with
a diagnosis of chronic heart failure were excluded.
Results: Overall acute heart failure hospitalizations doubled from 2008 to 2012
(0.95 vs 2.0%, p<0.001). In-hospital mortality did not change significantly across
years and remained around 2.7% (p=0.29). From 2008 to 2012, there was a sta-
tistically significant increase in hospital costs (8.3% increase, p<0.001) although
the mean length of hospitalization decreased significantly (mean difference 0.24
days, p<0.001). Women were significantly less likely to be hospitalized for heart
failure (AOR 0.82, p<0.001) but had lower adjusted in-hospital mortality (AOR
0.89, p<0.001) compared to men. The gender differences in hospitalizations and
mortality did not change across years (p=0.70).
Conclusions: Hospitalization rates for acute heart failure have increased signif-
icantly among US adults from 2008 to 2012. The in-hospital mortality has re-
mained unchanged; however, the total cost of hospitalization has significantly
increased. Women are less likely to be hospitalized for heart failure but have a
lower in-hospital mortality.

P500 | BEDSIDE
Gender differences in hemodynamics and adverse events predict
survival on mechanical circulatory support: insights from the
EUROMACS registry

C. Baum1, F.M. Ojeda1, R.B. Schnabel1, H. Reichenspurner2, S. Blankenberg1,
F.M. Wagner2, J. Gummert3, T. De By4, T. Krabatsch5, P. Mohacsi6,
A. Bernhardt2. 1University Heart Center Hamburg, Department of General

and Interventional Cardiology, Hamburg, Germany; 2University Heart Center

Hamburg, Department of Cardiothoracic Surgery, Hamburg, Germany; 3Heart

and Diabetes Center NRW, Clinic for Heart, Thoracic and Cardiovascular

Surgery, Bad Oeynhausen, Germany; 4Foundation of European Tissue Banks,

Berlin, Germany; 5Deutsches Herzzentrum Berlin, Department of Cardiovascular

and Thoracic Surgery, Berlin, Germany; 6Bern University Hospital, Department

of Cardiology, Bern, Switzerland

Background: In contrast to the growing use of implantable ventricular assist de-
vices (VAD), gender aspects in preoperative hemodynamics and adverse event
rates are not well described. The aim of the study was to identify gender-specific
predictors for survival on bi- (BVAD) and left ventricular (LVAD) support.
Material and methods: Multi-center data of 967 patients (median age 55 years,
151 women [74.8% LVAD, 7.3% BIVAD, 17.2% temporary RVAD]) from the EU-
ROMACS (European Registry for Patients with Mechanical Circulatory Support)
registry were retrospectively analysed for gender-specific differences in the pe-
rioperative course. After a median follow-up of 1.26 years, 309 deaths (N=62 in
women) were reported. We performed Cox Regression analyses to show the ex-
tent to which hemodynamic variables and adverse events associate with survival
in both sexes.
Results: Significantly more male patients (84%) received VAD support. At the
time of VAD implantation, women were more often (51.7% compared to 41.6%
men) in critical cardiogenic shock (INTERMACS profile 1). Women had a higher
prevalence of arrhythmias (P=0.031) and needed more additional right ventric-
ular support (P=0.0094), although no differences in preoperative right ventricu-
lar (RV) function were seen for both gender. The survival of female patients on
LVAD support was significantly worse (P=0.024) (Figure). Cox regression analy-
ses showed, that preoperatively highly reduced RV function was associated with
a 4.9-fold higher mortality in women (95% Confidence Interval [CI] 1.76, 13.38; in
men: 3.2-fold, CI 1.95, 5.08). In addition, women with perioperative RV failure had
a 4.8-fold (95% CI 2.42, 9.45) increased mortality risk (in men: Hazard Ratio [HR]
6.40, 95% CI 3.79, 10.80). Male patients with cerebral bleeding, ischemic stroke
or arterial (non-cerebral) thromboembolism had a 3.1-fold (95% CI 0.76, 12.39)
higher mortality risk (in women: HR 1.27, 95% CI 0.17, 9.18). No association
was seen for arrhythmias, pulmonary artery pressure and LV function. The as-
sociations remained significant after multivariable adjustment for age, body mass

Kaplan-Meier survival curves
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index, diabetes, systolic blood pressure, chronic obstructive pulmonary disease,
and symptomatic peripheral and carotid artery disease.
Conclusions: Women and men differ in perioperative hemodynamics and ad-
verse events after VAD implantation. RV failure and neurological complications
were shown to independently predict survival in both sexes.

P501 | BEDSIDE
Pattern of late gadolinium enhancement predicts fatal arrhythmias in
patients with non-ischemic cardiomyopathy

D.G. Shin1, H.J. Lee2, J. Park3, J.S. Uhm1, H.N. Pak1, M.H. Lee1, Y.J. Kim2,
B. Joung1. 1Yonsei University College of Medicine, Department of Cardiology,

Seoul, Korea Republic of; 2Yonsei University College of Medicine, Department

of Radiology, Seoul, Korea Republic of; 3Ewha University, Department of

Cardiology, Seoul, Korea Republic of

Background: Left ventricular late gadolinium enhancement (LV-LGE) by cardiac
magnetic resonance (CMR) imaging has been associated with adverse clinical
outcomes in patients with non-ischemic cardiomyopathy (NICM), but does not
show consistent correlation with arrhythmic events.
Purpose: This study evaluated impact of the LGE characteristics on arrhythmia
risk in patients with NICM.
Methods: A total of 365 consecutive patients (54±15years) with angiographi-
cally proven NICM who underwent CMR imaging were enrolled in this study.
All patients were followed up for the following outcomes: fatal arrhythmias, in-
cluding sustained ventricular tachycardia; appropriate implantable cardioverter-
defibrillator intervention; ventricular fibrillation and sudden cardiac death.
Results: During 44.3±36.4 months of follow-up, 48 (13.1%) patients experienced
fatal arrhythmias. LV-LGE was identified in 261 patients (71.5%). 88 (33.7%) pa-
tients had 2≥ pattern of LV-LGE observed. The patients with LV-LGE had a higher
incidence of fatal arrhythmias (18.4% vs. 4.8%, p=0.001). In multivariate analy-
sis, subepicardial pattern of LV-LGE (hazard ratio 4.25, 95% confidence interval
1.24–14.52, p=0.02) was independent predictors of fatal arrhythmias.

Event-free survival for fatal arrhythmia

Conclusion: LV-LGE in patients with NICM is not uncommon. The subepicardial
pattern of LV-LGE was independent predictor of fatal arrhythmias, suggesting that
specific patterns of LV-LGE are closely related to the severity of events.

BEST POSTERS IN THE ONGOING CHALLENGE TO FIND
THE “PERFECT” BIOMARKERS
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Predictive value of low testosterone concentrations regarding
coronary heart disease and mortality in men and women: evidence
from the FINRISK study

M. Karakas1, S. Schaefer1, S. Appelbaum1, K. Kuulasmaa2, B. Brueckmann1,
S. Blankenberg1, T. Tuovinen2, V. Salomaa2, T. Zeller1. 1University Heart Center

Hamburg, General and Interventional Cardiology, Hamburg, Germany; 2National

Institute for Health and Welfare (THL), Helsinki, Finland, Helsinki, Finland

Introduction: The volume of evidence that links low testosterone levels with coro-
nary heart disease (CHD) and mortality has steadily grown during the last two
decades. Nevertheless, the vast majority of studies suffer from small sample sizes
and methodological limitations. In this study, we investigated the potential role of
low serum testosterone levels with respect to future CHD events and mortality in
the FINRISK study.
Methods: The serum levels of testosterone were measured from samples col-
lected at baseline in the population-based FINRISK97 study including 7,671 sub-
jects (3,710 male, 3,961 female), using a commercially available immunoassay
Results: During a median follow-up of 13.8 years, a total of 779 deaths from
any cause, and 395 incident CHD events were registered. Testosterone levels
were clearly higher in men than in women (median 17.15 (±9.20) nmol/L vs. 1.15
(±0.69) nmol/L; p<0.001). Age-adjusted baseline testosterone levels were similar
in cases and non-cases (men: 15.80 vs 17.01 nmol/L; p=0.69, women: 1.14 vs
1.15 nmol/L; p=0.92). Surprisingly, in men testosterone levels were not correlated

with age (R= 0.03; p=0.16). Pearson analyses revealed weak, however statis-
tically significant correlations of testosterone levels with HDL-cholesterol levels
(R= 0.22, p<0.001), body-mass-index (BMI) (R= -0.23; p<0.001), waist-to-hip-
ratio (WHR) (R= -0.21; p<0.001) in men, and slightly with age (R=0.04; p=0.034)
in women.
Kaplan-Meier analyses did not show an association of low testosterone levels
with incident CHD or mortality. In accordance, adjusted cox regression also doc-
umented that testosterone levels were not predictive for incident CHD or mortal-
ity neither in men (HR 1.02; p=0.79 for lowest versus highest quartile regarding
CHD and HR 1.06; p=0.67 regarding mortality), nor in women (HR 1.13; p=0.56
for lowest versus highest quartile regarding CHD and HR 0.99; p=0.80 regarding
mortality).
Conclusions: Our study shows that low testosterone levels are not predictive for
mortality or future CHD -neither in men, nor in women.

P504 | BEDSIDE
Troponin I and cardiovascular risk prediction in the general population

N. Makarova1, S. Blankenberg1, V. Salomaa2, F. Ojeda1, P. Wild3, T. Jorgensen4,
B. Thorand5, M. Nauck6, G. Veronesi7, B.M. Everett8, J. Yarnell9, W. Koenig10,
F. Kee9, T. Zeller1, K. Kuulasmaa2 on behalf of The BiomarCaRE Consortium.
1University Heart Center Hamburg, General and Interventional Cardiology,

Hamburg, Germany; 2National Institute for Health and Welfare, Helsinki, Finland;
3University Medical Center of Mainz, Medicine II, Preventive Cardiology and

Preventive Medicine, Mainz, Germany; 4University of Copenhagen, Department

of Public Health, Faculty of Health and Medical Science, Copenhagen, Denmark;
5Helmholtz Center Munich - German Research Center for Environment and

Health, Institute of Epidemiology II, Munich, Germany; 6University Medicine

of Greifswald, Institute for Clinical Chemistry and Laboratory Medicine,

Greifswald, Germany; 7University of Insubria, Research Centre in Epidemiology

and Preventive Medicine, Varese, Italy; 8Brigham and Women’s Hospital,

Cardiovascular and Preventive Medicine Divisions, Boston, United States of

America; 9Queen’s University of Belfast, UK Clinical Research Collaboration

Centre of Excellence for Public Health, Belfast, United Kingdom; 10University

of Ulm Medical Centre, Department of Internal Medicine II-Cardiology, Ulm,

Germany

Biomarkers may contribute to improved cardiovascular risk estimation. The value
of troponin assessment for improving prediction of disease beyond established
risk scores remains uncertain.
Our purposes were to evaluate the distribution of troponin I concentrations in pop-
ulation cohorts across Europe, to characterize the association with cardiovascular
outcomes, to determine the predictive value beyond the variables used in the ESC
SCORE, to test a potentially clinically relevant cut-off value, and to evaluate the
improved eligibility for statin therapy based on elevated troponin I concentrations
retrospectively.
Based on the Biomarkers for Cardiovascular Risk Assessment in Europe (Biomar-
CaRE) project we analysed individual level data from 10 prospective population
based studies including 74738 participants. We investigated the value of adding
troponin I levels to conventional risk factors for prediction of cardiovascular dis-
ease by calculating measures of discrimination (C-index) and net reclassification
improvement (NRI). We further tested the clinical implication of statin therapy
based on troponin concentration in 12956 individuals free of cardiovascular dis-
ease in the JUPITER study.
Troponin I remained an independent predictor with a hazard ratio of 1.37 for car-
diovascular mortality, 1.23 for cardiovascular disease, and 1.24 for total mortality.
The addition of troponin I information to a prognostic model for cardiovascular
death constructed of ESC SCORE variables increased the C-index discrimina-
tion measure by 0.007 and yielded a NRI of 0.048, whereas the addition to prog-
nostic models for cardiovascular disease and total mortality led to lesser C-index
discrimination and NRI increment. In individuals above 6 ng/L of troponin I, a con-
centration near the upper quintile in BiomarCaRE (5.9 ng/L) and JUPITER (5.8
ng/L), rosuvastatin therapy resulted in higher absolute risk reduction compared
to individuals below 6 ng/L of troponin I, whereas the relative risk reduction was
similar.

In individuals free of cardiovascular disease, the addition of troponin I to vari-
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ables of established risk score improves prediction of cardiovascular death and
cardiovascular disease.
Acknowledgement/Funding: European Union Seventh Framework Programme;
Medical Research Council London; Abbott Diagnostics
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Cyr61, a novel biomarker of acute coronary thrombotic occlusion
improves risk stratification beyond the GRACE score when combined
in a multimarker approach in patients with acute coronary syndromes

R. Klingenberg1, S. Aghlmandi2, D. Heg2, L. Raeber3, B. Gencer4, D. Carballo4,
D. Nanchen5, A. Akhmedov6, U. Landmesser1, N. Rodondi5, F. Mach4,
S. Windecker3, A. Von Eckardstein7, C.M. Matter1, T.F. Luescher1 on behalf
of SPUM-ACS consortium. 1University Hospital Zurich, Division of Cardiology,

Zurich, Switzerland; 2Institute of Social & Preventive Medicine & Clinical

Trial Unit, University of Bern, Bern, Switzerland; 3Bern University Hospital,

Cardiology, Bern, Switzerland; 4Geneva University Hospitals, Cardiology,

Geneva, Switzerland; 5University Hospital Centre Vaudois (CHUV), Ambulatory

Care Medicine, Lausanne, Switzerland; 6University of Zurich, Center for

Molecular Cardiology, Zurich, Switzerland; 7University Hospital Zurich, Clinical

Chemistry, Zurich, Switzerland

Background: Cystein-rich angiogenic inducer 61 (Cyr61) is a secreted member
of the matricellular CCN family. Cyr61 expression is increased at sites of inflam-
mation and wound repair modulated by hypoxia and growth factors. The latter
events reflect the pathogenesis of acute coronary thrombus formation. At present,
no biomarker of acute coronary thrombotic occlusion exists in ACS patients.
Methods and materials: Consecutive ACS patients referred for coronary an-
giography to four Swiss university hospitals were enrolled into the SPUM-ACS
Biomarker Cohort between 2009 and 2012. Gene expression profiling was per-
formed on mRNA isolated from coronary thrombi and peripheral blood mononu-
clear cells (PBMC) from individual ACS patients. Based on angiographic data
the presence of coronary thrombus in the culprit lesion was assessed. Pri-
mary/secondary adjudicated endpoints at 30 days and 1 year were all-cause mor-
tality and the composite of all-cause mortality and recurrent myocardial infarction
(MI) as used in the GRACE score. Baseline concentrations of Cyr61 were mea-
sured in serum in duplicates using an enzyme-linked immunosorbent assay (EIA-
5108, DRG Instruments, Marburg, Germany). A concentration of 344.07 pg/mL
was used as a cut point based on measurements in healthy probands. High-
sensitivity troponin T (hsTnT), high-sensitivity CRP (hsCRP) and NT-proBNP
(Roche Diagnostics, Mannheim, Germany) were used as reference biomarkers.
Results: Cyr61 was markedly induced (66-fold increase) in coronary thrombus
compared with PBMC. Among 1834 patients recruited within <24 hours after pain
onset, 1225 could be analysed for diagnostic potential and 1734 to determine the
prognostic potential of soluble Cyr61. Median Cyr61 concentration was highest in
the acute phase (0–6 hour interval to blood draw: 707.2 pg/mL) versus prolonged
intervals (6–12 hours: 461.9 pg/mL and 12–24 hours: 493.3 pg/mL). Diagnostic
accuracy for presence of coronary thrombus was significantly higher for Cyr61
(AUC 0.66) compared with hsTnT (AUC 0.50; p-value<0.001). Multivariate anal-
ysis identified Cyr61 as an independent predictor of all-cause mortality at 1 year
(hazard ratio 2.99 (1.37–6.55), p=0.006) and the composite of all-cause mortal-
ity or MI at 1 year (hazard ratio 1.85 (1.14–2.99), p=0.012) when combined with
the GRACE score, hsTnT, hsCRP and NT-proBNP, respectively. Prognostic accu-
racy of the GRACE score to predict all-cause mortality at 1 year (c-statistic 0.665)
was significantly improved when adding Cyr61 to the model (c-statistic 0.696;
p=0.0042). Risk prediction of the composite of all-cause mortality or MI at 1 year
was also significantly improved when adding Cyr61 to the model compared with
the GRACE score alone (c-statistic 0.634 vs. 0.619; p=0.023).

Diagnostic accuracy: coronary thrombus

Conclusions: This is the first study which identifies Cyr61 as a novel soluble
biomarker in ACS. Cyr61 appears to reflect a distinct pathophysiology and adds
independent incremental information to current risk stratification tools.
Acknowledgement/Funding: Swiss National Science Foundation (SPUM
33CM30-124112)

P506 | BEDSIDE
Cardiac biomarkers and left ventricular hypertrophy in relation to
outcomes in patients with atrial fibrillation: experiences from the RELY
trial

Z. Hijazi1, P. Verdecchia2, J. Oldgren1, U. Andersson3, M.G. Reboldi4, G. Di
Pasquale5, G. Mazzotta2, F. Angeli6, M.D. Ezekowitz7, S.J. Connolly8, S. Yusuf8,
L. Wallentin1. 1Uppsala University, Department of Medical Sciences, Cardiology,

and Uppsala Clinical Research Center, Uppsala, Sweden; 2Hospital of Assisi,

Department of Medicine, Assisi, Italy; 3Uppsala University, Uppsala Clinical

Research Center, Uppsala, Sweden; 4University of Perugia, Department of

Internal Medicine, Perugia, Italy; 5Maggiore Hospital, Department of Cardiology,

Bologna, Italy; 6Hospital Santa Maria Della Misericordia, Cardiology and

Cardiovascular Pathophysiology, Perugia, Italy; 7Thomas Jefferson Medical

College and the Heart Center, Wynnewood, United States of America;
8McMaster University, Hamilton, Canada

Background: Both cardiac biomarkers and left ventricular hypertrophy (LVH) by
electrocardiography (ECG) are related to the risk of stroke and death in patients
with atrial fibrillation (AF).
Methods: We investigated the associations between and compared the prog-
nostic value of LVH by ECG and the cardiac biomarkers in plasma samples ob-
tained at baseline in 5275 anticoagulated patients with AF included in the Ran-
domized Evaluation of Long-Term Anticoagulation Therapy (RE-LY) trial. Levels of
hs-troponin-T (TnT), NT-proBNP and GDF-15 were determined by Roche Elecsys
assays.
Results: LVH was present in 1257 patients. During a median follow-up of 2.0
years, 148 patients developed a stroke and 325 died. LVH was significantly
(p<0.0001) associated with higher levels of all biomarkers in multivariable anal-
yses adjusting for baseline characteristics – geometric mean ratio for TnI 1.79
(1.68–1.91), TnT 1.43 (1.37–1.50), NT-proBNP 1.37 (1.31–1.44) and GDF-15
1.11 (1.07–1.15). The levels of all biomarkers were significantly associated with
stroke and death after adjustment for baseline characteristics. For stroke the HR
(CI) of the highest vs lowest tertile were for hs-TnT 1.73 (1.11–2.71), for NT-
proBNP 1.28 (0.87–1.88) and for GDF-15 2.25 (1.41–3.60) (all p<0.05). For death
the HR (CI) of the highest vs lowest tertile were for hs-TnT 3.83 (2.71–5.41) for
NT-proBNP 2.29 (1.72–3.04) and for GDF-15 2.82 (2.04–3.88) (all p<0.0001).
These associations were unchanged by adding LVH to the models. LVH did
not remain significantly associated with stroke or death after adjustment for the
biomarker levels.
Conclusions: Levels of cardiac biomarkers are significantly associated with LVH.
The prognostic value of biomarkers concerning stroke and death are not affected
by LVH while LVH provides no prognostic information in the presence of cardiac
biomarkers.
Acknowledgement/Funding: RE-LY trial was funded by Boehringer Ingelheim
and ROCHE Diagnostics provided GDF-15 pre-commercial assay free of charge
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Impact of tricuspid regurgitation in patients undergoing aortic valve
replacement

C.A. Colli, B.E. Bizzotto, B.E. Bizzotto, B.L. Besola, B.L. Besola, G.D. Gregori,
G.D. Gregori, M.E. Manzan, M.E. Manzan, Z.F. Zucchetta, Z.F. Zucchetta,
B.L. Bagozzi, B.L. Bagozzi, G.G. Gerosa, G.G. Gerosa. University of Padova,

Cardiolocical, Thoracic and Vascular Sciences, Padua, Italy

Background: The presence of Tricuspid Regurgitation (TR) is a common find-
ing in patient undergoing aortic and/or mitral valve surgery. The impact of un-
treated TR on survival in patients undergoing aortic valve replacement (AVR) is
not clearly defined.
Purpose: Aim of our study is to evaluate the evolution and clinical impact on a
long term follow-up (FU) of TR in patients who underwent AVR.
Methods: We analyzed our Institutional database identifying all consecutive pa-
tients who underwent AVR for aortic valve stenosis or regurgitation as primary
disease, with or without associated coronary artery by-pass surgery or surgery
on the thoracic aorta, from January 2001 to December 2012. Patients were di-
vided in three groups according to the presence of preoperative TR: none (0+),
mild (1+) and moderate (2/3+); no patients presented severe TR (4+). We an-
alyzed the early evolution of TR and its impact on the survival at long term
FU.
Results: Five-hundred-seventy-nine patients were analyzed. Mean FU time was
5.75 years (IQR 3.24–8 years). Preoperative TR was absent in 278 patients
(48%), mild in 417 patients (72%) and moderate in 64 patients (11%). At dis-
charge: in 0+ group 164 patients (59%) remained stable, 96 patients developed a
1+ TR (35%) and 18 patients developed a 2/3+ TR (6%). In 1+ group 78 patients
(19%) reduced TR to 0+, 300 patients remained stable (72%) and 39 patients de-
veloped a 2/3+ TR (9%). In 2/3+ group 50% of patients reduces TR, 13 patients
(20%) reduced TR to 0 and 19 patients reduced TR to 1+ (30%) while 32 patients
remained stable (50%); these differences are significant (p<0.001).
Patients in the 2/3+ group were significantly older (p<0.001), with higher inci-
dence of associated mitral regurgitation (p<0.001), higher incidence of aortic re-
gurgitation (p<0.009), higher incidence of moderate and severe pulmonary hy-
pertension (PH) and biatrial dilatation (p<0.001).
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At long-term FU we observed a significantly higher mortality for patients in 2/3+
group (p<0.001).
Multivariate analysis revealed a significant trend toward increased risk of death
for patients presenting progressively worse TR (1+: HR 1.64, CI 1.13–2.37; 2/3+:
HR 2.61, CI 1.55–4.43) (fig. 1; panel B).

Figure 1

Conclusions: The great majority of patients immediately after surgery present an
immediate reduction of TR degree. Patients who presents an unchanged moder-
ate TR after surgery have a less favourable long-term survival. AVR and concomi-
tant tricuspid valve surgery should be carefully evaluated with a specific patient
approach considering the presence of associated risk factors as indicators of a
more advanced ventricular disease that could benefit from a more extensive treat-
ment.
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Should we reduce current thresholds for annuloplasty in functional
tricuspid regurgitation associated with rheumatic valve disease?

P. Mahia1, L. Perez De Isla1, R. Aguilar-Torres2, P. Marcos-Alberca1, A. De
Agustin1, F. Islas1, G. Tirado1, M.T. Nogales-Romo1, J.L. Rodrigo1, J.J. Gomez
De Diego1, M. Luaces1, C. Almeria1, M.A. Cobos1, M.A. Garcia-Fernandez1,
C. Macaya1. 1Hospital Clinico San Carlos, Madrid, Spain; 2University Hospital

De La Princesa, Madrid, Spain

Background: Significant tricuspid annulus (TA) dilatation seems to be the under-
lying mechanism of severe functional tricuspid regurgitation (FTR) but this could
be present even in non-severe FTR. While general agreement exists for tricuspid
annuloplasty in severe TR, guidelines only recommend TV surgery in mild and
moderate FTR associated with significant TA dilatation (≥40 mm or ≥21mm/m2).
It is well known that more than one third of patients with previous non-severe FTR
will develop it lately after surgery.
Objectives: The aims of the present study were (1)to assess TA dilatation asso-
ciated with the presence of severe FTR, (2) to determine the proportion of non-
severe FTR with significant TA dilatation, and (3) to evaluate if current guidelines
criteria properly classify patients for surgery in this specific population.
Methods: 109 patients with rheumatic heart disease in absence of previous valve
replacement and FTR were prospectively included. The optimal diameters cut-off
points for significant TA dilatation identification were calculated and compared
with current guidelines thresholds.
Results: Mean age: 68±10 years; 80% women. FTR was divided into three
groups: mild (N: 41), moderate (N: 43) and severe (N: 25). An absolute cut-off
point of 35 mm and 21 mm/m2 (adjusted for body surface area) were the di-
ameters with better diagnostic performance. Sensitivity, Specificity and AUC are
shown in Table 1. 56% of non-severe FTR had significant TA dilatation. Apply-
ing 40 mm threshold, only 2% patients with moderate FTR would be selected for
surgery. Proposed 35 mm cut-off value, reclassifies surgical indication in 53% of

Optimal diameters cut-off points

Tricuspid annulus diameter Sensitivity Specificity AUC

35 mm 80% 70% 0.80
21 mm/m2 80% 63% 0.78

35mm VS. 40mm THRESHOLD IN MODERATE FTR

cases (95% CI, 37%-53%; p<0.001) in comparison with current guidelines. No
patient with mild TFR was selected for surgery with either of the two criteria.
Conclusions: Although 21mm/m2 seems to be reasonable criteria for the selec-
tion of patients for surgery, current 40 mm threshold underestimates significant
TA dilatation. We strongly suggest a cut-off point ≥35 mm and the need to adjust
for body surface area for improving selection of patients with non-severe TFR that
should be referred to annuloplasty.
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Tricuspid valve replacement: a safe option for non-reparable valves?
A single center 20-year experience

A. Carbonell San Roman, L.M. Rincon Diaz, E. Casas Rojo, J.L. Moya Mur,
J.M. Monteagudo Ruiz, A. Gonzalez Gomez, A. Garcia Martin, M. Valverde
Gomez, M. Plaza Martin, S. Fernandez Santos, J.M. Garrido, J. Roda,
J.L. Zamorano Gomez. Hospital Universitario Ramón y Cajal, Madrid, Spain

Introduction and aim: Surgical correction of tricuspid valve pathology is often
limited to non-reparable valves, as tricuspid valve replacement (TVR) has been
associated with elevated morbidity and mortality. Our aim was to analyze the fre-
quency and nature of major cardiovascular (CV) events after TVR and associated
predictive factors.
Methods: Ninety-six patients with previous TVR were included over a 20-year pe-
riod. Meticulous revision of their clinical history to obtain demographic and clinical
data was performed, with recording of events such as prosthetic valve thrombosis,
stroke, major hemorrhage, heart failure or CV death. Follow-up was completed by
telephonic contact.
Results: Mean age was 61.0±13.2 years at the time of surgery being 56.2%
women, with 51.5% of biological prosthesis implanted. There were a total of 52
events including PVTh, stroke, major hemorrhage, heart failure and CV death,
of which 38 (39.6%) deceased during a mean follow-up of 54.9±72.23 months.
Overall, 30-day combined end-point rate was 12%. The survival function is shown
in graph A, being the event-free survival 75% after the first year, 55% after 5 years
and 35% 10 years after surgery. Patients with diabetes and chronic renal failure
had a significantly lower event free survival (Graphs B and C). At mean follow-up
of 54.9 months, Cox regression analysis identified diabetes, chronic renal failure
and the biological prosthesis as predictors of events, with an estimated HR for
DM of 4.7 [CI 95% 1.8–12.0], 2.15 [CI 95% 0.5–9.1] for chronic renal failure and
4.1 [CI 95% 1.4–11.3] for biological prosthesis. Neither the number of surgery nor
the presence of other valvulopathies were found to be predictive factors.

Graphs A, B and C

Conclusions: TVR continues to be a high risk procedure with elevated mortality
and risk of other cardiovascular events but identification of patients at most risk
with adequate patient selection seems determinant in survival.

P511 | BEDSIDE
Clinical significance of tricuspid regurgitation in degenerative valvular
heart disease

C. Cortina Camarero1, M. Mar Sarrion Catala1, S. Jimenez Loeches1, L. Mora
Yague1, C. Beltran Herrera1, V. Suberviola Sanchez-Caballero1, A. Sanchez
Hernandez1, S. Briongos1, J.M. Cano Moracho1, M. Dominguez Munoa1,
P. Agudo2, A. Estevez Paniagua1, R. Munoz Aguilera1. 1University Hospital

Infanta Leonor, Cardiology, Madrid, Spain; 2University Hospital De La Princesa,

Madrid, Spain

Introduction: In the past decades, due to the increasing aging of the population
in developed countries, degenerative etiology has replaced rheumatic disease as
the most common etiology of valvular disease (VD). The prevalence of functional
tricuspid regurgitation (TR) and its prognostic implications are scarcely under-
stood. The aim of this study was to study the presence and degree of TR in
patients with severe degenerative aortic or mitral valve disease and analyze its
association with their symptomatic status and indication for surgery.
Methods: We prospectively included 123 consecutive patients (81±8 years, 59%
female) with severe degenerative mitral or aortic valve dysfunction referred for an
echocardiogram (from October 2013 until September 2014). Demographic and
echocardiographic variables related to the presence of TR, quantification of its
severity and anatomic and functional right ventricular evaluation of this population
were collected. We analyzed the association of TR with the indication for surgery
by means of the likelihood ratio test.
Results: The most prevalent VD was aortic stenosis accounting for 76% of the
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patients, followed by aortic regurgitation (11%). 69% of the patients were in sinus
rhythm. The vast majority of the patients had either none TR (22%) or mild TR
(57%). In 21% of the patients, the degree of TR was moderate or severe and con-
sidered significant.The annular tricuspid dimension measured in 4Ch apical view
was 30±5 mm. Regarding to right ventricular evaluation, 23% patients had right
ventricular systolic dysfunction, studied by TAPSE, S’ wave or Tei index. Mean
right ventricular systolic pressure was 46±16 mmHg. Mean right atrial area was
18±6 cm2, In 46% of the patients an indication for valvular surgery was stablished.
The association between the degree of TR and indication of valve surgery was
not statistically significant (likelihood ratio test). However, this association was
significant in those patients with severe mitral regurgitation (p=0.048).

Prevalence of functional TR

Conclusions: A significant functional TR in patients with degenerative mitral or
aortic valve disease is less prevalent compared to other etiologies. Also, we found
that the finding of significant TR does not seem to correlate with the need of valve
surgery in the whole cohort. However, in the subgroup of patients with severe
mitral regurgitation, the presence of significant TR may be a marker of more
advanced state of disease and determine an earlier therapeutic intervention or
closer surveillance in those patients. An additional study will be needed to ex-
plore the prognostic implication of functional TR after cardiac surgery.

BEST POSTERS IN EXPERIMENTAL STUDIES ON
IMAGING OF MYOCARDIAL ISCHAEMIA

P513 | BENCH
CMR-LGE in acute phase of ischemia-reperfusion measures
microvascular damage (leakage) rather than infarction

X.M. Gao1, Q.Z. Wu2, J.T. Perrson2, A.J. Taylor3, X.-J. Du1. 1Baker IDI Heart

and Diabetes Institute, Experimental Cardiology, Melbourne, Australia; 2Monash

University, Monash Medical Imaging, Melbourne, Australia; 3The Alfred Hospital,

Alfred Heart Centre, Melbourne, Australia

Background: In acute myocardial infarction (AMI), late gadolinium enhancement
(LGE) on cardiac magnetic resonance (CMR) imaging is thought to represent the
necrotic region. However, prior histopathological studies have focused on LGE
several days or months after AMI. Microvascular leakage is a key pathological
feature of AMI, however, an imaging method to detect microvascular leakage has
not been established.
Purpose: To test the possibility that LGE in the early phase of AMI represents
microvascular leakage within the ischemic zone rather than infarct size.
Methods: Mice were subjected to ischemia (I) by coronary artery occlusion for
1 hour followed by reperfusion (R) for 24 hours. Infarct size was measured us-
ing a dual-staining method. To determine microvascular leakage, another batch
of mice were subjected to IR and then injected with Evans blue (EB, 20 mg/kg
i.v.) as a capillary permeability tracer 3 hours prior to sacrifice. Hearts were per-
fused to remove blood in the coronary vasculature and then serially sectioned
for histological measure of regions with EB stain (microvascular leakage). Fur-
ther, some animals with IR received both injections of EB (20 mg/kg) 3 hours
and gadolinium-DTPA contrast Magnevist (938 mg/kg) 30–40 min prior to sacri-
fice. Mice were then killed by anaesthetic overdose and CMR imaging was taken
within 4 hours. Using a 9.4T CMR scanner, serial cardiac images for LGE were
acquired (data matrix 192×384, 9∼12 axial slices, 0.8 mm thickness). After CMR,
the heart was harvested, perfused, and transversely sectioned into 7–8 sections
at 0.8 mm in thickness and histological images were taken digitally for histological
analysis. The areas of CMR-LGE or images with BE staining at each section were
quantified and the correlation was analyzed.
Results: In mice (n=10) 24 hours after AMI, the infarct size determined by TTC
staining was 61±1% of the risk zone. There was more extensive EB staining cor-
responding to 75±2% area of the risk zone that significantly exceeded the region

of necrosis (n=8, P<0.05). Areas of CMR-LGE (Figure A, arrows) were highly
correlated with microvascular leakage identified by EB staining (Figure B, r=0.95,
P<0.0001, n=28 sections from 4 hearts).

Figure 1

Conclusions: In the early phase of AMI, CMR-LGE represents a prolonged
retention of magnevist in the interstitium of the jeopardized myocardium corre-
sponding to the area of microvascular leakage, which is greater than the extent
of myocardial necrosis. CMR-LGE based detection of microvascular leakage pro-
vides a new diagnostic tool for microvascular damage complementing to the “no-
reflow” phenomenon.
Acknowledgement/Funding: NHMRC of Australia
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Why does exercise in cold air increase susceptibility to myocardial
ischaemia?

R.P.C. Williams1, K.N. Asrress1, G. De Waard2, M. Lumley1, S. Arri1,
T. Patterson1, H. Ellis1, N. Briceno1, A. Chiribiri1, B. Clapp1, S. Plein3, N. Van
Royen2, D. Perera1, M. Marber1, S. Redwood1. 1Biomedical Research Unit of

Guy’s and St Thomas, London, United Kingdom; 2VU University Medical Center,

Amsterdam, Netherlands; 3University of Leeds, Leeds, United Kingdom

Background: Cold air inhalation (CAI) during exercise increases cardiac mor-
tality. The pathophysiology remains unclear, but may reflect adverse changes in
coronary microvascular resistance (MVR). However, there is currently no gold-
standard invasive measurement of MVR.
Purpose: We compared the diagnostic accuracy of two novel invasive measure-
ments of MVR measured in the cardiac catheter laboratory to predict microvascu-
lar dysfunction: the Doppler-derived hyperaemic microvascular resistance (hMR)
and the thermodilution-derived index of microcirculatory resistance (IMR). We
then used the best invasive measure of MVR to quantify changes during CAI
at rest, dynamic exercise at room temperature and dynamic exercise during CAI.
Methods: 56 patients (61±10 years) undergoing cardiac catheterization for sta-
ble coronary artery disease (CAD) or acute myocardial infarction (AMI) were
recruited. Simultaneous intracoronary pressure, Doppler flow velocity and ther-
modilution were carried out in 74 unobstructed vessels (post PCI or FFR >0.8),
at rest and during hyperemia. Three independent measures of microvascular
function were assessed, using predefined dichotomous thresholds: 1) CFRmean,
the average value of Doppler- and thermodilution-derived coronary flow reserve
(CFR), and cardiovascular magnetic resonance derived: 2) Myocardial Perfusion
Reserve Index (MPRI) and 3) Microvascular Obstruction (MVO).
In a further 55 patients undergoing coronary angiography (61±9 years: 45 with
significant stable CAD, 10 with normal coronary arteries), baseline and peak
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Doppler-derived MVR were respectively measured before and after 5 minutes
of either:
a) CAI at rest (−15°C, via facemask).
b) Cycling (supine ergometry with incremental workload) at room temperature.
c) CAI during cycling.
Results: hMR correlated with IMR (rho=0.41, p<0.0001). hMR had better diag-
nostic accuracy than IMR to predict CFRmean (area under curve, (AUC) 0.82
vs. 0.58, p<0.001, sensitivity/specificity 77/77% vs. 51/71%) and MPRI (AUC
0.85 vs. 0.72, p=0.19, sensitivity/specificity 82/80% vs. 64/75%). In AMI patients,
the AUCs of hMR and IMR at predicting MVO were 0.83 and 0.72 respectively
(p=0.22, sensitivity/specificity 78/74% vs. 44/91%).
CAI at rest increased MVR in CAD patients (rest 576±48 versus peak 643±54
mmHg·cm–1·s, p<0.01) but not in patients with normal coronary arteries (612±54
versus 550±44 mmHg·cm–1·s, p=0.41). Cycling at room temperature in CAD pa-
tients decreased MVR (baseline 579±41 versus peak 434±35 mmHg·cm–1·s,
p<0.001). However, the addition of CAI during exercise in CAD patients severely
blunted the MVR reduction by 47% (baseline 573±44 versus peak 495±45
mmHg·cm–1·s, p=0.12).
Conclusions: 1. hMR was a better predictor of microvascular dysfunction than
IMR. 2. In CAD patients CAI caused adverse changes in MVR at rest and dur-
ing exercise. CAI may impede coronary vasodilatation and ventricular relaxation,
rendering the heart more susceptible to ischemia.
Acknowledgement/Funding: Supported by British Heart Foundation Fellow-
ships to RW (FS/11/90/29087) and the Biomedical Research Centre at St
Thomas’ Hospital
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Fluorescent indocyanine green imaging enables in vivo and ex vivo
quantification of myocardial infarct size

E.I. Pochkaeva1, D.L. Sonin1, A.A. Larionov2, G.V. Papayan2, N.N. Petrishchev2,
S.G. Chefu2, S.M. Minasian1, M.M. Galagudza1. 1Federal Almazov Medical

Research Centre, Institute of Experimental Medicine, Saint Petersburg, Russian

Federation; 2Saint Petersburg Pavlov State Medical University, Saint Petersburg,

Russian Federation

Introduction: The triphenyltetrazolium chloride (TTC) assay is commonly used
for ex vivo quantification of infarct size (IS); however, the results are reliable only
after >90 min of reperfusion. Here we describe a new method of IS measure-
ment based on the phenomenon of selective accumulation of fluorescent dye,
indocyanine green (ICG), in the irreversibly injured ischemic-reperfused area af-
ter its intravenous administration.
Purpose: The study was aimed at validation of ICG-based technique of IS quan-
tification both in vivo and ex vivo with TTC staining used as gold standard.
Methods: Male Wistar rats weighing 250–300 g were anesthetized, mechanically
ventilated and subjected to 30-min myocardial ischemia followed by either 30 or
120 min of reperfusion in ICG and ICG+TTC groups, respectively. ICG was in-
fused intravenously for 10 min at a dose of 0.25 mg/ml starting from 25th min
of ischemia. The intravital video recording was performed in ICG group during
ischemia-reperfusion. Anatomical area at risk size and IS were determined in
ICG+TTC group with Evans blue and TTC staining, respectively. Near infrared
imaging of heart slices was carried out using a laser-induced fluorescence detec-
tion system (λ=808 nm).
Results: Video recording demonstrated bright fluorescence of the epicardial sur-
face of the heart corresponding to the area of ischemia-reperfusion 30 min af-
ter ICG administration. The area at risk averaged 34.7±3.7%. IS was not differ-
ent when determined using traditional TTC assay and ICG fluorescent labeling
(58.3±7.4% and 62.4±11.5%, respectively, p>0.05).
Conclusions: This study shows that ICG accumulates in area of irreversible
ischemia-reperfusion injury as early as 30 min after reperfusion. Fluorescent ICG
imaging can be used for both in vivo delineation and ex vivo quantification of IS.

Figure 1. Intravital and post-mortem visualization of ischemic-reperfused area of the heart with
ICG and TTC. A, B: perfusion defect immediately after ICG administration; C, D: Intravital epicar-
dial ICG fluorescence; E, F: epicardial ICG fluorescence in the excised heart; G, H: transverse
heart slices stained with TTC and ICG obtained after 120 min of reperfusion.

The accuracy of IS measurement with ICG is not inferior to that of TTC staining
protocol.
Acknowledgement/Funding: This study was supported by the Russian Science
Foundation, Project 14-15-00473
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Experimental validation of contrast enhanced SSFP MR imaging to
measure myocardium at risk

D. Nordlund1, M. Kanski1, R. Jablonowski1, S. Koul2, D. Erlinge2, H. Engblom1,
A. Aletras3, H. Arheden1. 1Lund University, Department of Clinical Sciences

Lund, Clinical Physiology, Skane University Hospital, Lund, Sweden, Lund,

Sweden; 2Lund University, Department of Cardiology, Lund, Sweden; 3Aristotle

University of Thessaloniki, Laboratory of Medical Informatics, School of Medicine,

Thessaloniki, Greece

Background: Accurate assessment of myocardium at risk (MaR) after acute my-
ocardial infarction (AMI) is important to calculate myocardial salvage. Contrast-
enhanced steady-state free precession (CE-SSFP) is a recently developed car-
diac magnetic resonance (CMR) method for assessment of MaR up to one week
after AMI which has been used in three large cardioprotection trials so far (1–3).
The purpose of this study was to validate CE-SSFP for determination of MaR in
an experimental porcine model using myocardial perfusion SPECT (MPS) as a
reference standard.
Methods: Eleven pigs were subject to 35–40 minutes of left anterior descend-
ing artery occlusion followed by four hours of reperfusion. A technetium-based
perfusion tracer was administered intravenously ten minutes before reperfusion.
In-vivo and ex-vivo CE-SSFP CMR imaging was performed followed by ex-vivo
MPS imaging. MaR was expressed as % of left ventricular mass (LVM).
Results: There was a good agreement between MaR by ex-vivo CMR and MaR
by MPS (r2=0.92, p<0.0001, bias: 1.3±2.4% LVM, Fig 1A-B) and between ex-vivo
and in-vivo CMR (r2=0.91, p<0.0001, bias -0.8±2.7% LVM, Fig1C-D).

Figure 1

Conclusion: Contrast enhanced SSFP MR imaging can be used to measure
MaR with high accuracy and precision in an experimental setting.
Acknowledgement/Funding: Swedish Heart Lung Foundation
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P517 | BEDSIDE
Fusion of coronary computed tomography angiography with
single-photon emission computed tomography: long-term prognostic
value

A.P. Pazhenkottil, R.R. Buechel, D. Benz, C. Graeni, T. Fuchs, B. Hirt Moch,
J. Stehli, M. Madsen, O. Gaemperli, P.A. Kaufmann. University Hospital Zurich,

Cardiac Imaging, Zurich, Switzerland

Background: Cardiac hybrid imaging fusing single-photon emission computed
tomography (SPECT) myocardial perfusion imaging with coronary computed to-
mography angiography (CCTA) offers information on coronary anatomy and my-
ocardial perfusion for the diagnosis of coronary artery disease (CAD). However,
studies on its prognostic value are scarce. Hence, we assessed the long-term
prognostic value of cardiac hybrid imaging
Methods: All patients were classified into three groups according to the hy-
brid imaging findings: 1) stenosis by CCTA and matching reversible SPECT de-
fect; 2) unmatched CCTA and SPECT finding; 3) normal finding by CCTA and
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SPECT. Endpoints were: all-cause death or nonfatal myocardial infarction (MI)
(hard events) and a composite of major cardiac events (MACE: death, MI, unsta-
ble angina requiring hospitalisation, coronary revascularizations). Kaplan-Meier
method identified survival free of MACE and Cox’s proportional hazard regres-
sion determined independent predictors for cardiac events.
Results: Of a total of 428 patients, 14 patients were lost to follow-up and 39
patients were excluded due to early revascularization (<30 days). Thus, the final
study population included 375 patients. During a median follow-up period of 6.8
years, a total of 160 MACE occurred in 109 patients (29%), including 45 deaths
(12%) and 19 nonfatal MI (5%). Overall, we recorded 78 late revascularisations
(63 PCI and 15 CABG). Cardiac hybrid imaging revealed a normal finding by both
imaging methods in 216 patients (58%), while a matched defect was found in a
total of 46 patients (12%) and an unmatched finding in 113 patients (30%).
Patients with normal findings on hybrid imaging had an excellent event-free sur-
vival (Figure 1). By contrast, outcome was progressively worse in patients with
unmatched and matched findings. This was true for all-cause death (p<0.001;
Fig. 1A), for hard events (p<0.001; Fig. 1B) as well as for the composite of
all MACE (p<0.001; Fig. 1C). Finally, the annual death rate was highest in pa-
tients with a matched hybrid finding (4.6%), and significantly lower in patients
with unmatched (2.9%) and normal findings (0.8%, both p<0.001). The high-
est annual event rate for hard events was noted in patients with matched find-
ing (7.0%). Event rates were lower in patients with unmatched (3.7%) or normal
findings (1.2%) (p<0.001). The respective values for MACE rate were: 21.8%,
9.0% and 2.4%, respectively (p<0.001). A corresponding matched hybrid image
finding proved to be an independent predictor for MACE. However, it was not an
independent predictor of hard events.

Conclusions: This study expands the knowledge on the prognostic value of car-
diac hybrid imaging to a follow-up period of up to 10 years. The results identified a
matched finding as a strong long-term predictor of MACE, while a normal finding
confers an excellent long-term prognosis, allowing improved risk stratification in
patients with known or suspected CAD.

P518 | BEDSIDE
Feasibility and reproducibility of hybrid 18F-FDG PET/MRI in the
progression of early subclinical atherosclerosis (PESA) study

L. Fernandez-Friera1, B. Lopez-Melgar1, B. Oliva1, J. Sanchez-Gonzalez1,
S. Gomez1, D. Zamudio1, J.C. Alonso-Farto1, S. Espana1, J. Mendiguren2,
A. Mocoroa2, J.M. Garcia-Ruiz1, B. Ibanez1, A. Fernandez-Ortiz1, J. Sanz1,
V. Fuster1. 1National Centre for Cardiovascular Research (CNIC), Epidemiology,

atherothrombosis and imaging department, Madrid, Spain; 2Banco de

Santander, Health Services, Madrid, Spain

Background: Although hybrid technology using 18F-fluordeoxyglucose positron
emission tomography and magnetic resonance imaging (18F-FDG PET/MRI) can
provide in vivo molecular and anatomical information, data are limited regarding
multi-territorial evaluation of atherosclerosis.
Purpose: To assess the feasibility and reproducibility of 18F-FDG PET/MRI
to characterize plaque burden, composition and inflammation in subclinical
atherosclerosis.

Methods: A total of 938 asymptomatic participants with extensive atherosclero-
sis (age 48.0±4.3 years, 84% men) from the PESA (Progression of Early Sub-
clinical Atherosclerosis) study underwent 18F-FDG PET/MRI of the carotid arter-
ies, aorta, and ilio-femoral arteries 30 min after 18F-FDG injection (FDG dose
293±10.5 MBq, radiation dose 5.6±0.2 mSv). Arterial FDG uptake was evalu-
ated on co-registered PET/MRI images using target-to-background ratios (TBR).
Atherosclerotic burden was evaluated on T1-weighted MR images (indexed wall
volume) and plaque characterization on T1- and T2- weighted MR images (li-
pidic, fibrous, mixed). Reproducibilities of FDG uptake and atherosclerotic bur-
den/composition were quantified in 15 PESA participants using intraclass corre-
lation coefficients (ICC), kappa and Bland & Altman analysis.
Results: A total of 842 (89.7%) 18F-FDG PET/MRI studies were available for final
analysis (5.9% of which were incomplete, mainly lacking carotid imaging). FDG
circulation time was 106.0±14.9 min for the ilio-femoral PET and 133.0±19.5 min
for the carotid-aortic PET. Plaque composition analysis showed a Kappa value of
0.57. ICC of multi-territorial TBR was excellent (0.98; 95% CI of 0.97–0.98). ICC
of multi-territorial indexed wall volume was good (0.89; 95% CI of 0.84–0.93).
Bland & Altman plots showed good agreement for all explored territories, with
mostly narrow confidence intervals (Figure).

B & A plot for TBR and indexed wall volume

Conclusions: Hybrid 18F-FDG PET/MRI of multi-territory subclinical atheroscle-
rosis in a single setting is feasible and highly reproducible, as demonstrated in
the largest cohort ever reported for vascular PET/MRI, allowing multiparametric
characterization of plaque burden, composition and inflammation.
Acknowledgement/Funding: The PESA study is co-funded equally by the Span-
ish National Center for Cardiovascular Research (CNIC), Madrid and Banco de
Santander, Madrid.
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Multimodality intravascular molecular imaging of inflammation and
endothelial permeability independently predicts plaque progression
over time

J.W. Verjans1, G.J. Ughi2, E.A. Osborn3, E.M. Gerboud4, R.A. Takx5,
A. Tawakol3, G.J. Tearney2, F.A. Jaffer3. 1University Medical Center Utrecht,

Department of Cardiology, Utrecht, Netherlands; 2Massachusetts General

Hospital, Wellman Center for Photomedicine, Harvard Medical School, Boston,

United States of America; 3Massachusetts General Hospital, Cardiovascular

Research Center, Harvard Medical School, Boston, United States of America;
4Beth Israel Deaconess Medical Center, Cardiology Division, Boston, United

States of America; 5Massachusetts General Hospital, Department of Radiology,

Boston, United States of America

Background: Little is known how changes in coronary atherosclerotic plaque
biology relate to plaque burden over time, and whether intravascular imaging
of plaque biomarkers can independently predict plaque progression. This ex-
perimental study evaluated the ability of serial intravascular near-infrared flu-
orescence (NIRF) imaging of molecular changes during plaque progression in
coronary-sized arteries.
Methods: Atherosclerosis was induced by balloon-injury in the aorta of 14
cholesterol-fed rabbits. Serial intravascular ultrasound (IVUS) and dual-modality
intravascular NIRF - optical coherence tomography (OCT) imaging was performed
in aortas of 14 cholesterol-fed rabbits after balloon catheter injury. After injec-
tion of a NIRF molecular imaging agent of plaque inflammatory protease activity
(ProSense VM110; n=7), or impaired plaque endothelial permeability (indocya-
nine green (ICG); n=7), we measured concentrations of NIRF imaging agent us-
ing OCT-based distance correction. Subsequently, plaque burden was assessed
by assessing plaque size with IVUS. After in vivo imaging, the findings were sub-
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stantiated by ex vivo fluorescence reflectance imaging, fluorescence microscopy,
and histological analysis.
Results: The analysis of 1,811 cross-sectional plaque images revealed that the
difference in quantified NIRF plaque signal from 8 to 12 weeks strongly corre-
lated with IVUS plaque burden at these time points (ProSense VM110: r=0.774;
ICG: r=0.572; p<0.0001). The correlation continued to be significant on multi-
variate analysis adjusted for IVUS lumen area, remodeling index and plaque bur-
den (p<0.001). Additional multivariate analyses demonstrated that baseline NIRF
signal at 8 weeks predicted the magnitude of plaque progression, even after ad-
justment for baseline plaque burden (p<0.001 for Prosense VM110, p=0.004 for
ICG). The histological assessment demonstrated NIRF agent uptake in lipid-rich,
inflamed atheroma.
Conclusion: This study demonstrates that multimodality intravascular imaging
of molecular biomarkers representing plaque inflammation and permeability in-
dependently correlate with future plaque burden. Integrated in vivo NIRF-OCT
analysis may offer not only a unique, translatable approach with potential to im-
age high risk pathophysiology in human coronary atherosclerosis over time, but
also a platform for rapid drug testing of biological effects of anti-atherosclerotic
treatments.

P520 | BEDSIDE
Multimodality imaging based scoring system predicts clinical
resolution in recurrent pericarditis

A. Kumar, K. Sato, E. Yzeiraj, J. Betancor, L. Lin, D. Kwon, Z. Popovic, C. Asher,
A. Klein. Cleveland Clinic Foundation, Heart and Vascular Institute, Cleveland,

United States of America

Background: Recently, studies have investigated the use of strain imaging and
pericardial delayed hyperenhancement (DHE) on cardiac magnetic resonance
imaging (CMR) to predict clinical outcomes in constrictive pericarditis patients.
However, there is lack of data on the utility of strain and DHE imaging in patients
with recurrent pericarditis (RP).
Purpose: The aim of this study is to develop a multimodality prognostic score
and evaluate its performance in predicting clinical outcome in patients with RP.
Methods: This is a retrospective study of 137 RP patients who underwent DHE
imaging, echocardiography and had a clinical follow-up for more than six months.
Pericardial inflammation was quantified using pericardial DHE sequence on CMR
by contouring the pericardium, selecting normal septal myocardium as a refer-
ence region, and then quantifying the pericardial signal that was >6 SD above the
reference. Pericardial thickness was evaluated on black blood sequence by CMR.
Baseline clinical symptoms, laboratory inflammatory markers, and echocardio-
graphic parameters were also collected. Left ventricular global longitudinal strain
(GLS), global circumferential strain (GCS), radial strain (RS), and right ventricular
longitudinal strain were measured by 2-dimensional speckle tracking echocardio-
graphy. Our primary outcome was clinical resolution defined as freedom from off
all anti-inflammatory therapy without recurrence and normalizations of ultrasensi-
tive C-reactive protein (us-CRP) and westergen sedimentation (WSR) rate for a
period of at least three months at the end of the follow-up period.
Results: During a median follow-up period of 19 months (interquartile range 13
to 27 months), 19 (14%) patients showed clinical resolution. The mean age of
our patients was 45±14 years, with 50% females. In logistic regression analysis,
NYHA class (Odds ratio [OR] 0.34; 95% confidence interval [CI]: 0.11 to 0.81;
p=0.013), GLS (OR 0.81; 95% CI: 0.67 to 0.98; p=0.026), quantitative pericardial
DHE score (OR 0.98; 95% CI: 0.96 to 0.99; p=0.032), and pericardial thickness
(OR 0.35; 95% CI: 0.13 to 0.88; p=0.023) were identified as predictor of clinical
improvement. Based on the 4 predictor variables, prognostic score were created.

ROC curve for variables and scoring associated with clinical resolution.

Prognostic: Score was formed by assigning one point each for NYHA class I,
Pericardial Thickness <2mm, DHE quantification ≤47 cm3. Two points were as-
signed to GLS ≤ - 16.9%. Prognostic score showed improved global Chi-square
(p<0.001) and area under the receiver operating characteristic (ROC) curve (Fig-
ure). Event rate (clinical resolution) increased as the prognostic score increased
in RP patients: 0% for a score of 0/1; 3% for 2; 15% for3; 28% for 4; 57% for 5
(P<0.001).
Conclusions: In RP patients, a new multi-modality imaging based prognostic
scoring showed incremental prognostic value in stratifying patients with better
outcome.

P521 | BEDSIDE
Multi-modality imaging in cardiac aTTR familial amyloidosis:
agreement between echocardiography, MRI and DPD-scintigraphy

L. Eliahou1, P. Ou2, R. Chequer3, M. Mabille4, V. Lacroix4, D. Adams5,
V. Algalarrondo1, M.S. Slama1, D. Le Guludec3, F. Rouzet3. 1Hospital Antoine

Beclere, Cardiology Department, Universite Paris Sud, CRMR NNERF, Clamart,

France; 2Hospital Bichat-Claude Bernard, Radiology Department, Université

Paris VII, Inserm U1148, Paris, France; 3Hospital Bichat-Claude Bernard,

Nuclear Medicine Department, Université Paris VII, Inserm U1148, Paris,

France; 4Hospital Antoine Beclere, Radiology Department, Université Paris Sud,

Clamart, France; 5Bicetre University Hospital, Neurology, CRMR NNERF, Inserm

U 1195, Le Kremlin-Bicetre, France

Background: Echocardiography, MRI and diphosphonate (DPD) scintigraphy are
the three main imaging techniques to identify cardiac involvement in transthyretin
(ATTR) amyloidosis. Each one provides specific diagnostic and prognostic infor-
mations, with specific limitations. We sought to evaluate a multimodality imaging
strategy in this setting.
Methods: Patients referred for aTTR Familial Amyloidosis underwent multimodal-
ity imaging (echocardiography, 1.5T MRI and 99mTc-DPD scintigraphy) for the
diagnosis of cardiac amyloidosis. Patients with pacemaker or severe kidney fail-
ure had no MRI and were analyzed with echocardiography and DPD scintigraphy
(n=17). We defined 3 groups: 1/pts with agreement between all imaging modal-
ities consistent with cardiac amyloidosis (PA-ATTR group); 2/pts with an agree-
ment between imaging modalities consistent with the absence of cardiac amyloi-
dosis (PA-normal); 3/ pts with no agreement between imaging modalities (NA).
Results: Seventy seven consecutive pts were included, mean age was 52 years
[44–70] and 59% were males. TTR mutation was Val30Met in 67%, and 12% had
acquired aTTR from previous domino liver transplantation; 30 pts had a positive
echocardiography, 37 positive MRI and 36 positive DPD scintigraphy. Imaging
modalities were in agreement in 50/77 pts (65%: 30 PA-ATTR and 20 PA-normal),
whereas they were not in 27/77 pts (NA, 35%). Compared with PA-ATTR pa-
tients, NA pts were younger (68 [64–72] years vs. 46 [41–64], had lower BNP lev-
els (149 [94–248] pg/ml vs. 40 [25–102]) and thinner interventricular septum (17
[14–20] mm vs. 12 [10–14]), all p values <0.0001). The two main causes for the
absence of agreement were isolated positivity of MRI (n=10) and isolated nega-
tivity of DPD scintigraphy (n=6). Compared with PA-ATTR pts, those with isolated
MRI positivity were younger (41 [39–44] years vs. 68 [64–72], p<0,001), more
frequently women (80% vs. 26%, p=0,002), had thinner interventricular septum
(9 [8–11]mm vs. 17 [14–20], p<0,0001), lower BNP levels (26 [24–36] vs. 149
[92–249], p<0,0001) and less diffuse late gadolinium enhancement pattern (10%
vs. 66% patients, p<0.0001). Whether these abnormalities are related to early
stages of the disease or to false positives will be determined by further follow up.
As compared with PA-ATTR pts, those with isolated negativity of DPD scintigra-
phy had acquired aTTR from domino liver transplantation in all but one case (83%
vs. 6% patients; p=0.02).
Conclusions: In aTTR amyloidosis, the agreement between echocardiography,
cardiac MRI and DPD scintigraphy in the setting of cardiac amyloidosis diagnosis
was observed in 65% of patients. Those without agreement between the three
techniques had distinct patterns: isolated positivity of the MRI, which could cor-
respond to early stages of cardiac amyloidosis or be false positives; patients with
acquired ATTR amyloidosis due to domino liver transplantation had often false
negative DPD scintigraphy.

P522 | BEDSIDE
intravascular ultrasound versus multidetector computed tomography
for annular sizing during transcatheter aortic valve replacement

D.E.D. Abd El Hakim, A.O. Oluseun, A.O. Oluseun, M. Sasse, M. Sasse,
O. Booker, O. Booker, S. Singh, S. Singh, J. Davis, J. Davis, M. Leesar,
M. Leesar. University of Alabama Birmingham, Intervention Cardiology,

Birmingham, United States of America

Background: Multidetector computed tomography (MDCT) is crucial for sizing
the aortic annulus and selecting a transcatheter heart valve (THV). Contrast me-
dia use with MDCT limits its application in patients with renal failure. IVUS does
not require contrast media, but has not been investigated for annular sizing.
Objectives: We compared intravascular ultrasound (IVUS) with (MDCT) for sizing
of the aortic annulus and predicting paravalvular aortic regurgitation (PVR) after
transcatheter aortic valve replacement (TAVR).
Methods: IVUS of the aortic annulus was performed in 50 patients during TAVR
and the annulus location was determined at the level of basal attachments of the
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aortic valve cusps. At this level, the aortic annular measurements were compared
with those of MDCT.
Results: The aortic annular area and diameters measured by IVUS were not
significantly different from those of MDCT (446±87 mm2 and 23.8±84 mm vs.
466±84 mm2 and 24±2.1 mm, respectively; P>0.05). Receiver operating char-
acteristic analyses showed that the differences between THV area and annular
areas measured by IVUS and MDCT were predictive of ≥ mild PVR (areas under
the curve [AUC] 0.79 and 0.81, respectively; P<0.001),

Aortic valve annulus measurement by IVUS

Conclusions: The aortic annular measurements and the prediction of PVR by
IVUS were not significantly different from those of MDCT. IVUS can be utilized in
lieu of MDCT for sizing the aortic annulus in patients with renal failure, or in those
with suboptimal MDCT images undergoing TAVR.

P523 | BEDSIDE
Multi-modality cardiac imaging provides a practical way for
comprehensive differentiation of cardiac tumors: retrospective
systemic review of a histopathologically verified case series

C.H. Kim, H.M. Choi, S.P. Lee. Seoul National University Bundang Hospital,

Cardiovascular Center, Seongnam, Korea Republic of

Introduction: We clinicians often meet a series of cardiac tumors occasionally in
daily clinical practice. But differential diagnosis is not always straightforward, and
sometimes, this clinical conundrum might be challenging and hard to solve even
allowing for meticulous imaging evaluation.
Purpose: We examined whether multi-modality imaging work-up was really help-
ful to differentiate cardiac tumors in histopathologically confirmed cases.
Methods: Regardless of its malignant potential, all pathologic reports of surgi-
cally treated or biopsy-proven patients were systematically reviewed. Imaging
studies of pathologically confirmed cases were retrieved and rechecked to test
the diagnostic power of each imaging modalities such as transthoracic echocar-
diography (TTE) or transesophageal echocardiography (TEE), computed tomog-
raphy (ECG-gated CT or not), magnetic resonance imaging (MRI), and positron
emission tomography (PET-CT). Pre-procedural imaging findings and their cor-
responding reports were reassessed to test their predictive ability. Examination
reports were considered to be correct only if pathologic reports had been agreed
well to their working diagnoses.

Results: From January 2007 to July 2015, a total of 124 patients were treated and
surgically confirmed for their cardiac tumors in Seoul National University Hospital.
TTE was checked for 119 patients and 33 for TEE, 113 for CT and 44 for MRI. 85
patients had benign diseases and 39 patients (31.5%) were diagnosed as malig-
nant cardiac tumors. Presumptive diagnosis before surgery or biopsy procedure
was given for 120 patients, and 106 cases (88.3%) had correct answers. Among
these patient, 97 cases were solely diagnosed by imaging clues, but previous
pathologic reports or treatment history were needed for the remaining 23 patients.
Predictive power of mult-modality imaging study was somewhat more obvious in
benign tumors, but this difference was not statistically significant (87.7% for be-
nign vs. 78.4% for malignant tumors respectively, χ2 1.69, p=0.194). Diagnostic
power was a bit lower in TTE or TEE imaging than CT or MRI, and more patients
were able to be received proper working diagnosis by comprehensive imaging
work-up rather than single echocardiographic evaluation (82.4%, 83.3%, 82.9%
by TTE + CT, TTE + MRI, TTE + CT + MRI study, respectively). PET-CT was very
useful mainly for 24 malignant tumor cases in a total of 26 PET-CT exams.
Conclusion: For cardiac tumors, additional predictive power of multi-modality
imaging was useful for more accurate preoperative diagnosis and proper patient
management.

P524 | BEDSIDE
Serial changes in coronary atheroma burden and composition in
relation to on-treatment plasma levels of proprotein convertase
subtilisin/kexin type 9 (PCSK9) following high-intensity statin therapy

K.C. Koskinas1, S. Zaugg1, K. Yamaji1, B. Gencer2, A. Moschovitis1, M. Roffi2,
H. Kelbaek3, R. Klingenberg4, T.F. Luscher4, F. Mach2, C.M. Matter4,
S. Windecker1, L. Raber1. 1Bern University Hospital, Cardiology, Bern,

Switzerland; 2Geneva University Hospitals, Cardiology, Geneva, Switzerland;
3Rigshospitalet - Copenhagen University Hospital, Cardiology, Copenhagen,

Denmark; 4University Hospital Zurich, Cardiology, Zurich, Switzerland

Background: Proprotein convertase subtilisin/kexin type 9 (PCSK9) is a se-
creted protein implicated in the degradation of the hepatic LDL-receptor. Statins
are known to increase plasma PCSK9 levels. While agents that inhibit PCSK9
markedly reduce circulating LDL-cholesterol (LDL-C), the association of plasma
PCSK9 levels with changes of coronary plaque burden and composition in pa-
tients receiving statin therapy remains unknown.
Objectives: To assess volumetric and compositional changes of coronary
atheroma in relation to on-treatment PCSK9 levels in patients with ST-elevation
myocardial infarction (STEMI) receiving high-intensity statin therapy.
Methods: In the IBIS-4 study, 82 STEMI patients underwent serial, 2-vessel in-
travascular ultrasound (IVUS) and radiofrequency (RF)-IVUS of the non-infarct-
related arteries at baseline and following 13-month treatment with rosuvastatin
40mg. The present analysis includes 44 patients (80 arteries) with available se-
rial measurements of plasma PCSK9 levels.
Results: The majority of patients (88.6%) were not taking statin at baseline.
At 13 months, median LDL-C decreased from 3.27 to 1.99 mmol/L, HDL-C in-
creased from 1.14 to 1.23 mmol/L, and PCSK9 levels increased from 283.1
(235.4 to 362.7) to 388.1 (277.8 to 550.2) ng/ml (p<0.001 vs. baseline for all).
Regression of percent atheroma volume (-0.99%, -1.84 to -0.14; p=0.024) did
not correlate with baseline (p=0.83) or follow-up levels of PCSK9 (p=0.41). Se-
rial changes of RF-IVUS-defined plaque components consisted of an increase
in percent necrotic core volume (p=0.006), increase in dense calcium content
(p<0.001) and reduction in percent fibrous (p<0.001) and fibro-fatty tissue con-
tent (p=0.04). On-treatment levels of PCSK9 correlated with percent fibrous tissue
content (p=0.026) and inversely with necrotic core content at follow-up (p=0.06),
but not with serial changes in any of the RF-IVUS tissue components.
Conclusions: In this observations study of STEMI patients treated with high-
intensity statin therapy, on-treatment levels of PCSK9 did not correlate with
changes in atheroma burden or RF-IVUS-defined plaque composition. Although
PCSK9 is an important therapeutic target for reduction of atherogenic lipopro-
tein concentrations, on-treatment levels of the biomarker do not appear to reflect
serial changes in coronary atherosclerosis in statin-treated patients.

P525 | BEDSIDE
Complex assessment of vulnerability markers associated with
neoatherosclerotic plaques in patients with in-stent restenosis using
cardiac CT, OCT and VH-IVUS

T. Benedek, M. Morariu, M. Orzan, S. Condrea, E. Benedek, I. Benedek.
University Emergency Hospital, Targu Mures, Romania

Introduction: In-stent restenosis (ISR) is traditionally associated with neointi-
mal hyperplasia. However, the term of “neoatherosclerosis” has been recently
introduced to characterize the development of new atheromatous process within
the implanted stent. The extent in which this neoatherosclerosis is an unstable
condition is not known in present, therefore in this study we aimed to assess
the correlations between Cardiac Computed Tomographic Angiography (CCTA)
markers associated with unstable plaques, such as a very low CT density of the
restenotic tissue, and Optical Coherence Tomography (OCT) or Intravascular ul-
trasound (IVUS) markers of vulnerability in patients with ISR.
Material and methods: We included 28 patients with 36 coronary bare metal
stents, having at least one symptomatic ISR as defined by >50% stenosis inside
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the implanted stent identified by both CCTA and coronary angiography, 6 months
to 1 year after stent implantation. In total, 30 ISR lesions were screened and
analyzed, including qualitative and quantitative analysis of the restenotic tissue
by CCTA, OCT and virtual histology IVUS (VH-IVUS). Patients were divided in:
group 1 - 21 cases in whom CCTA qualitative analysis identified the presence of
dark spots representing areas with very low plaque density inside the restenotic
tissue, and group 2 - 9 cases without dark spots inside the restenotic tissue.
Results: OCT analysis identified a significantly lower thickness of the fibrous cap
in gr. 1 (35.5 μm vs 94.5 μm, p<0.0001). By OCT, restenotic tissue presented
a heterogenous aspect in 80,95% of cases in gr.1 vs 22.22% of cases in gr.2,
(p=0.004), an irregular shape in 76.19% vs 33.33% of cases (p=0.04), and a mul-
tilayered appearance in 85.71 vs 44.44% (p=0.03) of patients. The presence of
microvessels was recorded in 80.95% vs 22.22%, p=0.004. Rupture of the neoin-
tima was significantly associated with a lower density plaque (76.19% in gr 1 vs
11,11% in gr 2, p=001). VH-IVUS plaque quantification identified a significantly
larger necrotic core in patients with low density neoatheroma (44.5% vs 21.2%,
p<0.0001). Multivariate analysis identified the presence of a low density plaque
by CCTA (OR 3.2) and a>40% necrotic core (OR=2.4) as the most powerful pre-
dictors for plaque rupture.
Conclusions: An area with very low CT density within the restenotic tissue, vi-
sualized as a dark spot, is associated with a significantly lower thickness of the
fibrous cap and with a higher risk for plaque rupture, thus representing a new po-
tential marker for noninvasive assessment of plaque vulnerability in patients with
ISR.

P526 | BEDSIDE
Multimodality imaging in ICD implantation decision making: 123-iodine
metaiodobenzylguanidine imaging and cardiac magnetic resonance
imaging

L.I. Birtolo1, P. Scarparo1, N. Salvi1, A. Cinque1, S. Calcagno1, F. Adamo1,
M.G. Vassallo1, P. Severino1, C. Calvieri1, V. Frantellizzi2, M. Mancone1,
G. De Vincentis2, F. Fedele1. 1Sapienza University of Rome, Department of

Cardiovascular and Respiratory Sciences, Rome, Italy; 2Sapienza University of

Rome, Department of Radiologic, Oncologic and Pathological Anatomy sciences,

Rome, Italy

Background: According to guidelines, implantable cardioverter defibrillator (ICD)
is recommended in prevention of sudden cardiac death (SCD) in heart failure
(HF) patients (pts). Guidelines have several limitations because ICD indication
is based mainly on left ventricular ejection fraction (EF). Recently, 123-iodine
metaiodobenzylguanidine imaging (123-I MIBG) seems to identify, independently
from EF, pts at high risk of SCD (heart/mediastinum (H/M) ratio<1.6 and summed
score (SS)>26).
Purpose: Our aim is to assess the role of 123-I MIBG combined with cardiac MRI
to predict malignant ventricular arrhythmias (VA) in HF pts.
Methods: We enrolled 69 pts, consecutively admitted to our hospital with diag-
nosis of HF and EF≤35%, NYHA class II and III, who underwent 123-I MIBG
imaging and cardiac MRI. Summed score of 26 was used as cut-off to identify
high risk (group 1) versus low risk pts (group 2). Late gadolinium enhancement
(LGE) and number of segments with scar were evaluated in the 2 groups. All pts
underwent to ICD implantation. We assessed VA events at 18months follow-up.
Results: 21 pts were included in group 1 and 48 pts in group 2. All baseline
characteristics were similar in the two groups. The percentage of the pts with
LGE was 70.9% in group 1 vs 39.1% in group 2 (p=0.023). At 18 months follow-
up VA events in group 1 were 19.05% vs 4.17% in group 2 (p<0.037). Moreover
VA events were recorded greater in pts with both SS>26 and LGE compared to
pts with only SS>26 (46.7% vs 19.6%, p=0.046).

Table 1. Patients characteristics

Group 1 Group 2 P value
SS >26 (n=21) SS ≤26 (n=48)

H/M 1.47±0.24 1.63±0.27 0.015
Hypertension (%) 76.19 66.7 –
Diabetes mellitus (%) 23.81 16.67 –
Ischemic CM (%) 65.02 28.30 0.003
Idiopatic DCM (%) 34.98 68.90 0.003
EF (%) 26.05±5.66 28.79±6.30 –
LGE (%) 70.9 39.1 0.037
Malignant ventricular arrhythmias 4 (19.05%) 2 (4.17%) 0.037

SS, summed score; H/M, heart mediastinum ratio; CM, cardiomyopathy; DCM, dilated cardiomy-
opathy; EF ejection fraction; LGE, late gadolinium enhancement.

Conclusion: Our results seem to confirm that 123-I MIBG uptake and LGE are
associated with the occurrence of life-threatening VA in HF pts independently from
EF. The use of integrated imaging could be a useful tool in the future to increase
the specificity of the pts selection for ICD therapy.

P527 | BEDSIDE
Agreement analisys of different three-dimensional transoesophageal
echocardiographic modalities and cardiac CT scan in aortic annulus
sizing for transapical heart valve implantation

V. Polizzi, M. Lo Presti, G.P. Pino, G. Luzi, V. Buffa, A. Madeo, A. Pergolini,
F. Musumeci. San Camillo Forlanini Hospital, Cardiovascular Science, Rome,

Italy

Background: In the selected subgroup of people with severe symptomatic aor-
tic stenosis at high risk or with absolute contraindication for conventional surgery,
Transcatheter Aortic Valve Implantation (TAVI) procedure is actually the gold stan-
dard. Aortic annulus dimension is critical in the assessment of patients under-
going transapical aortic valve implantation (TA-AVI). Computed Tomography CT
scan) is the current reference imaging method for aortic annulus sizing. Utilizing a
virtual ring method CT-scan has shown the highest accuracy in determining size
of the aortic annulus and in particular its crossi sectional area (CSA).
Purpose: Our aim was to test agreement in CSA values obtained by three-
dimensional transesophageal echocardiograpy (3DTEE) and CT-Scan in patients
undergoing TAAVI.
Methods: Seventy-three patients (80±5 yo, 38 Females) underwent pre-TAAVI
3DTEE. Annulus size by 3DTEE was determined by 3 methods: direct annular
planimetry, virtual ring CSA (assessed at the level of the most basal attachment
points of all three aortic cusps joined by a virtual ring) and computation from two
axial diameters. Linear regression, variation coefficients (VC) intra-class correla-
tion coefficients (ICC) and concordance correlation coefficients (CCC) were used
to test agreement with MDCT measures obtained at level of virtual basal ring.
Results: 3D-TEE derived CSA calculated either by virtual ring or computed meth-
ods was lower than that measured at CT (p=0.003 and p=0.04 respectively)
whereas negligible difference was obtained by the direct annulus planimetry
method (p=0.31). Planimetry also provided the highest agreement with CT ac-
cording to R2, ICC or CCC. Procedures were uneventful with no significant aortic
regurgitation.
Conclusions: Pre- TAAVI CSA assessment using the direct annulus planimetry
method by 3DTEE has optimal agreement with CT-Scan, without the well known
risks related to the use of contrast.

P528 | BEDSIDE
The impact of hybrid coronary CT angiography and adenosine stress
CT perfusion imaging on referral for catheterization and subsequent
revascularization in patients with new-onset chest pain

A.R. Van Rosendael, A.C. Dimitriu-Leen, E.W. Van Zwet, J.W. Jukema, J.J. Bax,
L.J.M. Kroft, A.J. Scholte. Leiden University Medical Center, Leiden, Netherlands

Background: Compared with functional imaging, a diagnostic strategy based on
coronary CTA leads to more ICA’s and revascularizations, predominantly without
knowledge about ischemia or improving prognosis. Stress CTP may serve as an
ICA gatekeeper for patients with ≥50% stenosis at coronary CTA.
Purpose: The aim of this study was to assess the impact of a cardiac CT imaging
protocol consisting of coronary artery calcium (CAC) score and coronary com-
puted tomography angiography (CTA), added with adenosine stress computed
tomography perfusion (CTP) in case of ≥50% stenosis, on the downstream per-
formance of invasive coronary angiography (ICA) and revascularization in patients
presenting with new-onset stable chest pain.
Methods: 384 patients with new-onset stable chest pain were enrolled in the car-
diac CT imaging protocol. Patients with lesions ≥50% stenosis on coronary CTA
underwent subsequently stress CTP. Perfusion scans were considered abnormal
if a defect was observed in ≥1 segment. Downstream performance of ICA and
revascularization was assessed within 3 months.
Results: In total, 115 patients showed ≥50% stenosis on coronary CTA; the
stress CTP was normal in 48 patients, abnormal in 38 patients and not performed
in 29 patients. After normal stress CTP, 13 (27%) patients underwent ICA and 8

Cardiac CT Imaging Flowchart
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(17%) underwent revascularization. After abnormal stress CTP, 36 (95%) patients
underwent catheterization and 29 (76%) revascularizations were performed. No
or non-obstructive CAD was observed in 269 patients among whom 8 under-
went catheterization; none underwent revascularization. The rate of finding ≥50%
stenosis at ICA was 65%.
Conclusions: The cardiac CT imaging protocol consisting of CAC score and
coronary CTA, added with stress CTP in case of ≥50% stenosis effectively serves
as a gatekeeper to ICA and revascularization for patients with new onset chest
pain. In patients with ≥50% stenosis, stress CTP could direct clinical decision
making regarding downstream ICA and subsequent revascularization.
Acknowledgement/Funding: Supported by a research grant from the Interuni-
versity Cardiology Institute of the Netherlands (ICIN, Utrecht, The Nethe
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Low ratio of serum eicosapentaenoic acid to arachidonic acid is
associated with intraplaque cholesterol crystals: an optical coherence
tomography study

K. Fujiyoshi1, T. Tojo2, S. Namba1, T. Hashikata1, T. Hashimoto1, K. Meguro2,
T. Shimohama2, M. Yamaoka-Tojo1, J. Ako2. 1Kitasato University Graduate

School of Medical Sciences, Sagamihara, Japan; 2Kitasato University School of

Medicine, Cardiovasucular Medicine, Sagamihara, Japan

Background: It has been reported that macrophage phagocytosis of cholesterol
crystals (CC) contributes to coronary plaque destabilization by stimulating the
nucleotide-binding domain and leucine-rich repeat containing protein 3 (NLRP3)
inflammasome pathway. Recent studies demonstrated that omega-3 fatty acids
inhibit NLRP3 inflammasome activation. Few reports are available on relation be-
tween CC located in coronary plaque and serum omega-3 fatty acid (Eicosapen-
taenoic acid: EPA) levels.
Purpose and methods: We evaluated culprit lesions of 50 patients with stable
angina pectoris (age 67±1 y; 14 female) who underwent pre-percutaneous coro-
nary intervention (PCI) optical coherence tomography (OCT) imaging. Exclusion
criteria include the following: patient who underwent plain old balloon angioplasty
before OCT finding, poor OCT image quality, patient who has no blood test of
ratio of serum eicosapentaenoic acid to arachidonic acid (EPA/AA). We counted
number of CC, measured max length and total length of CC, and evaluated the
correlation between CC and patient characteristics including coronary risk factors,
medications, blood test of low density lipoprotein (LDL), high density lipoprotein
(HDL), glycated hemoglobin (HbA1c), smoking habits, EPA, and AA.
Results: EPA showed a negative correlation with number of CC (P=0.032,
r=−0.303), max length of CC (P=0.033, r=−0.301), total length of CC (P=0.009,
r=−0.362). In addition, EPA/AA also have a negative correlation with number of
CC (P=0.048, r=−0.281), max length of CC (P=0.014, r=−0.344), total length of
CC (Figure, P=0.005, r=−0.385). CC was significantly longer in current smoker
group compared to those in non-smoker group (0.37±0.04 vs. 0.54±0.07 mm;
P=0.028).

Relationship between EPA/AA and CC

Conclusion: Low serum EPA level and a low EPA/AA was associated with
Cholesterol Crystals in the plaque.

P530 | BEDSIDE
Accuracy and inter-changeability in left ventricular quantification by
multi-modality imaging: a systematic review and meta-analysis

M. Rigolli1, S. Anandabaskaran2, J. Christiansen2, G. Whalley3. 1University

of Oxford Centre for Clinical Magnetic Resonance Research, Cardiovascular

Abstract P530 – Table 1. Summary of meta-regressione of differences observed by each method. Mean differences compared to cardiac magnetic resonance

Imaging modality LVEDV (ml) Overall I2 LVESV (ml) Overall I2 LVEF (%) Overall I2
[95% CI] P value P value [95% CI] P value P value [95% CI] P value P value

2D-Echocardiography −33.30 <0.0001 87% −16.20 <0.0001 73% −0.78 0.29 72%
Volumes N=1579, LVEF N=1683 [−43.18, −23.44] p<0.0001 [−21.36, −11.04] <0.0001 [−2.24, 0.68] <0.0001
2D-Echocardiography with contrast −18.05 <0.0001 0% −7.84 0.02 0% −1.23 0.27 0%
Volumes N=283, LVEF N=283 [−6.39, −9.7] p=0.45 [−14.46, −1.22] p=0.99 [−3.42, 0.95] p=0.71
3D-Echocardiography −14.41 <0.0001 28% −6.62 0.0002 0% 0.14 0.79 0%
Volumes N=1159, LVEF N=1104 [−19.00, −9.81] p=0.08 [−10.11, −3.13] p=0.94 [−0.90, 1.19] p=1
Multi-detector computed tomography −1.20 0.43 0% −0.13 0.91 0% 0.89 0.11 0%
Volumes N=790, LVEF N=780 [−4.19, 1.80] p=0.86 [−2.44, 2.18] p=0.94 [−0.20, 1.99] p=0.78

Abbreviations: LVEDV = Left ventricular end-diastolic volume; LVESV = left ventricular end systolic volume, LVEF = left ventricular ejection fraction. Values are mean [95% confidence interval].

Medicine, Oxford, United Kingdom; 2Waitemata Cardiology, Auckland, New

Zealand; 3Institute of Diagnostic Ultrasound, Australasian Sonographer

Association, Victoria, Australia

Background: Left ventricular (LV) quantification is crucial for decision-making
and patient outcome. Cardiac magnetic resonance (CMR) is the gold standard
for ventricular volumetric and functional estimation. Patients during lifetime un-
dergo different tests for evaluation and follow-up. Although two-dimensional echo-
cardiography is still the most adopted, various modalities are available and their
inter-changeability remains under-investigated.
Purpose: We undertook a systemic meta-analysis to assess accuracy and abso-
lute bias in LV quantification of all the commonly available non-invasive imaging
modalities: non-contrast and contrast two-dimensional echocardiography (2DE,
CE-2DE), three-dimensional echocardiography (3DE), and multi-detector com-
puted tomography (MDCT) were compared to CMR.
Methods: Studies published over 20 years were included if reporting LV echocar-
diographic (2DE, CE-2DE, 3DE), or MDCT measurements compared to CMR. We
evaluated LV end-diastolic volume (LVEDV), end-systolic volume (LVESV) and
ejection fraction (LVEF). Only modern CMR (SSFP cine sequences) was consid-
ered as gold standard. Studies involving small sample size and unusual cardiac
geometry were excluded.
Results: 1604 articles were initially considered: 65 were included (total of 4032
scans, 2888 subjects). Compared to CMR, significant biased underestimation of
volumes with 2DE was seen (LVEDV −33.30 ml, LVESV −16.20 ml, p<0.0001).
This difference was reduced but remained significant with CE-2DE (LVEDV
−18.05, p<0.0001) and 3DE (LVEDV −14.41, p<0.001) while MDCT values were

Study selection for inclusion
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similar to CMR (LVEDV −1.20, p=0.43; LVESV −0.13, p=0.91). However, excel-
lent agreement for echocardiographic LVEF evaluation (2DE LVEF 0.78%–1.01%,
p=0.37) was observed, especially with 3DE (LVEF 0.14%, p=0.88).
Conclusions: Comparing all the commonly available imaging modalities to CMR
as reference standard, 3DE had the highest accuracy in LVEF estimation. 2DE
and 3DE-derived LV volumes were significantly underestimated, while CT showed
excellent volumetric accuracy.

P531 | BEDSIDE
Can intracoronary pressure measured with a pressure wire predict
spasm provocation?

H. Teragawa, Y. Fuji, Y. Uchimura, T. Ueda. JR Hiroshima General Hospital,

Hiroshima, Japan

Background: Spasm provocation testing is an important procedure used to diag-
nose vasospastic angina (VSA). Spasm provocation tests are sometimes rushed
because of unexpected spasm provocations and unstable hemodynamics result-
ing from prolonged coronary spasms. Thus, it is useful to predict the presence
of spasm provocation during spasm provocation tests. This study investigated
whether provoked spasms can be detected based on the intracoronary pressures
assessed using a pressure wire.
Methods: Spasm provocation tests using a pressure wire were performed on
70 (36 males and 34 females) patients with a mean age of 68 years who were
suspected of having VSA. For testing, the pressure wire was optimally placed in
the distal portions of the right coronary artery (RCA) and left anterior descend-
ing coronary artery (LAD). The pressure ratio of the distal lesion to the proximal
lesion (Pd/Pa) was continuously monitored during the test. A spasm was defined
as >90% narrowing of the epicardial coronary arteries as observed on angiog-
raphy during an acetylcholine (ACh)-induced spasm provocation test (low doses:
30 μg for RCA and 50 μg for LAD, high doses: 50 μg for RCA and 100 μg for
LAD), accompanied by characteristic chest pain and/or ST-segment deviation on
electrocardiography.
Results: Spasm provocation tests were performed in 64 RCA vessels and 70
LAD vessels. The pressure wire was successfully inserted into the distal portion
of 55 RCA vessels (86%) and 67 LAD vessels (96%). Among these 122 vessels,
a spasm was not induced in 49 vessels (Group N) and was induced in 25 ves-
sels following low ACh doses (Group L) and in 49 vessels after high Ach doses
(Group H). The baseline Pd/Pa was the lowest in Group L (0.94±0.01, p<0.05),
while Pd/Pa was lower in Group H than Group N (0.96±0.01 vs. 0.98±0.01, re-
spectively, p<0.05). Pd/Pa at low ACh doses was significantly lower in Group H
(0.90±0.01) than Group N (0.96±0.01, p<0.001). The receiver-operating charac-
teristic analyses showed that the cut-off delta Pd/Pa as measured from baseline
to low ACh doses for spasms provoked by high ACh doses was 0.05 (sensitivity
74%, specificity 79%).
Conclusions: These findings suggest that using pressure wires during spasm
provocation tests may effectively detect spasm provocations, especially at high
ACh doses.

P532 | BEDSIDE
Fusion multimodality continuity equation for aortic valve area
estimation and its impact on aortic stenosis severity reclassification

P. Pinto-Teixeira1, R. Ramos1, G. Portugal1, L. Moura-Branco1, A. Abreu1,
P. Rio1, P. Modas-Daniel1, A. Galrinho1, J. Abreu1, L. Patricio1, R. Santos2,
L. Figueiredo2, R. Cruz-Ferreira1. 1Hospital Santa Marta, Department of

Cardiology, Lisbon, Portugal; 2Hospital de Santa Marta, Department of

Radiology, Lisbon, Portugal

Purpose: Measurement of left ventricular outflow tract (LVOT) area using two-
dimensional (2D) transthoracic echocardiography (TTE) assumes a round LVOT.
In this study we aim to compare measurements of LVOT area by TTE and mul-
tidetector computed tomography (MDCT) and assess their impact on the aortic
valve area (AVA) estimated by the continuity equation.
Methods: We studied 52 patients (P) with severe aortic stenosis defined by
TTE estimated AVA<0.6cm2/m2 who underwent evaluation for transcatheter aor-
tic valve implantation (age 81±5 years; 54% female; mean transaortic gradi-
ent 49±14 mmHg; left ventricular ejection fraction 59±14%; stroke volume index
39±14 mL/m2).
According to flow (stroke volume index <35 or ≥35 mL/m2) and gradient (mean
transaortic gradient ≤40 or >40mmHg), we classified patients into 4 groups: G1=
normal flow-high gradient (n=24), G2= low flow-high gradient (n=17), G3= normal
flow-low gradient (n=6) and G4= low flow-low gradient (n=5).
We estimated LVOT area and TTE-AVA by the continuity equation using conven-
tional 2D TTE parameters. MDCT parameters included maximum systolic LVOT
area, ratio of maximum to minimum LVOT diameter (eccentricity index), and aortic
planimetry (AVAp).
We then used the LVOT area, measured on MDCT, as part of the continuity equa-
tion, to generate a fusion multimodality AVA: (MDCT LVOT area × LVOT VTI) /
Aortic valve VTI.
Results: LVOT area measured by MDCT was notably larger than TTE de-
rived LVOT area (4.31±0.99 cm2 Vs 3.28±0.66 cm2; p<0,001). Correlation be-
tween LVOT areas was moderate (r=0.48, p<0.001). Mean TTE LVOT diameter
was 2.04±2.0 cm, which correlated better with MDCT LVOT minimum diameter

(1.93±2.7 cm; r=0.52, p<0.001) than with MDCT medium (2.32±2.7 cm; r=0.49,
p<0.001) or maximum (2.83±3.3 cm; r=0.47, p<0.001) diameters. LVOT mean
eccentricity index was 1.47±0.14. No correlation was found among the eccen-
tricity index and the difference between MDCT LVOT area and TTE LVOT area
(p=0.25).
Fusion multimodality AVA was significantly higher than TTE-AVA (0.80±0.24 cm2

Vs 0.62±0.20 cm2; p<0,001) with a good correlation between AVAs (r=0.74;
p<0.001). Fusion AVA was not different from AVAp (0.85±0.22 cm2, p=0.18) ob-
tained by MDCT. Using fusion AVA, a total of 9 P (17%) would be reclassified from
severe to moderate aortic stenosis [4 P (20%) from G1, 2 P (33%) from G3 and
3 P (60%) from G4]. Applying a correction factor of 1.33 (derived from the mean
ratio of MDCT LVOT area/TTE LVOT area) we estimated a corrected TTE-AVA
(0.83±0.27 cm2) which was similar to fusion AVA (p=0.36) and AVAp (p=0.60).
Conclusions: MDCT imaging suggests an eccentric LVOT in most P, leading to
an underestimation of LVOT area and AVA on 2D TTE. Incorporating MDCT LVOT
area into the continuity equation results in higher AVA values, allowing 17% of P to
be reclassified as moderate aortic stenosis. Fusion multimodality AVA, corrected
TTE-AVA and MDCT AVAp held similar AVA values.

P533 | BEDSIDE
Correlation between the parameters of myocardium deformation and
the results of endomyocardial biopsy in recipients at the stage of
subclinical heart transplant rejection

T.V. Stavenchuk, E.D. Kosmachova, I.A. Shelestova. Regional Clinical Hospital

No1, Krasnodar, Russian Federation

Background: The acute rejection of a heart transplant is characterized by histo-
logical changes such as infiltration of inflammatory cells, edema, haemorrhages,
necrosis, which cause the disfunction of contractility and lusitropy (myocardial
relaxation).
Purpose: The aim of our research is to carry out the correlation analysis of the
noninvasive markers of the heart transplant rejection and the results of the en-
domyocardial biopsy, as well as drawing the conclusions about early predictors of
the transplant rejection.
Materials and method: The heart recipients were examined by means, endomy-
ocardial biopsy, the method of speckle-tracking echocardiography.
In accordance with cellular rejection diagnostics criteria of International Society
for Heart and Lung Transplantation Registry (1990 Stanford classification and
2004 Working Formulation ISHLT) and humoral rejection criteria (2004 Working
Formulation ISHLT and 2013 review of criteria) we have picked out: group No. 1
(n=150) – the samples of biopsy without signs of cellular and humoral rejection
(AMR0 ACR0); group No. 2 (n=65) – the samples of biopsy with the transplant
rejection of the first degree; group No. 3 (n=35) – the samples of biopsy with the
transplant rejection of the second degree; group No. 4 (n=12) – the samples with
the humoral transplant rejection.
Results: While analysing the results by means of the speckle-tracking echo-
cardiography: in group No. 1 the global peak systolic strain (GLPS LV) –
(−17,54±3,71%), radial systolic strain (Rad S LV) – (19,68±7,12%), circular sys-
tolic strain (CirS LV) – (21,17±6,77%), twisting – (14,4±4,56%); in group No. 2
was marked the reduction of GLPS LV – (−10,52±1,8%); Rad S LV – (25,3±4,7%),
CirS LV – (18,5±8,78%), (twist)- (12,58±1,6%) don’t have significant anomalies;
in group No. 3 decreased GLPS LV – (6,44±1,8%), CirS LV (−16,3±4,9%), twist
(7,58±1,6%);
While conducting the correlation analysis between the parameters of deformation
and heart mechanics (GLPSLV,%) and the components of biopsy specimen (CD
3,CD 20, CD 68) in groups No. 1, 2, the factor of correlation makes up 0.73, 0.96,
0.01 accordingly; between CD 3, CD 20, CD 68 and the parameter GLPS LV %
in groups No. 1, 2 makes up 0.54, 0.86, 0.26 accordingly. The factor 0.3 is the
evidence of the presence of correlation, the factor 0.7 and > is the evidence of
the good correlation connection.
Conclusion: The results obtained in the process of the analysis show the correla-
tion between the parameters of deformation and histological changes in infiltrate
of biopsy specimen in heart transplant recipients. The global peak systolic strain
of the left ventricle (GLPSLV) can be regarded as the diagnostic criterion at early
stages of rejection.

P534 | BEDSIDE
Cardiac fusion imaging with computed tomography and Doppler
echocardiography in the assessment of right ventricular outflow tract
obstruction in patients with adult congenital heart disease

H. Oe1, N. Watanabe1, T. Miyoshi2, Y. Sakatani2, Y. Ohno2, Y. Koide2,
T. Miki2, K. Nakagawa2, N. Nishii2, K. Nakamura2, T. Akagi1, H. Morita2,
H. Ito2. 1Okayama University Hospital, Okayama, Japan; 2Okayama University,

Department of Cardiovascular Medicine, Okayama, Japan

Background: Echocardiographic visualization of right ventricular outflow tract
(RVOT) in patients with adult congenital heart disease (ACHD) is sometimes
difficult and misleading because of the poor image quality after surgery or with
abnormal position of the heart.
Recently, an innovative imaging technique has been developed to display in
real time a virtual multi-planar reconstruction obtained from contrast-enhanced
multidetector-computed tomography (MDCT) corresponding to the same cross-
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sectional image from echocardiography (Smart Fusion, Toshiba). The aim of this
study is to assess the usefulness of this fusion imaging in the assessment of
RVOT obstruction (RVOTO) / pulmonary stenosis (PS) in a patient with ACHD.
Methods: Smart fusion imaging obtained in 37 patients with ACHD who un-
derwent TTE and MDCT within a week from January 2015 to December 2016,
were analyzed in this study. Of those, 6 patients (4 women, 33±12 years, 5; af-
ter Rastelli procedure, 1; after RVOT reconstruction) with suspected RVOTO/PS
were included in this study. The location of RVOTO/PS, peak pressure gradient
was evaluated with/without fusion imaging.
Results: Fusion imaging was safe and feasible in all patients with ACHD. Identifi-
cation of precise location of RVTO/PS was difficult because of poor image quality
in all 6 patients without fusion imaging. This integrated fusion imaging combined
with Doppler echocardiography provided precise location of RVOTO/PS in all 6
patients, and also revealed significantly higher RVOT pressure gradient in 2/6 pa-
tients (Case 1; peak gradient 52→81 mmHg, Case 4: 81→100 mmHg), resulted
in reclassification of RVOTO/PS severity in 1 patient (Case 1; moderate → se-
vere).)

Assessment of RVOTO/PS using SFI

Conclusion: Combined with Doppler echocardiography, this novel cardiac fusion
imaging is clinically useful for the assessment of precise location and severity of
RVOTO/PS.

P535 | BEDSIDE
Intima-media thickness in the brachial artery predicts subclinical
coronary atherosclerosis determined by MDCT

T. Ono1, T. Miyoshi2, Y. Ohno2, G. Syokoku1, K. Yamamoto1, K. Tokioka1,
Y. Kawai1, H. Ito2. 1Okayama City Hospital, Department of Cardiovascular

Medicine, Okayama, Japan; 2Okayama University, Department of Cardiovascular

Medicine, Okayama, Japan

Background: Coronary artery calcification (CAC) measured by CT reflects sub-
clinical coronary atherosclerosis and is an excellent maker of future cardiovascu-
lar events. Brachial intima-media thickness (IMT) which measured simultaneously
with flow-mediated dilatation (FMD), as a vascular endothelium test, is reported to
be associated with coronary risk factors. Although carotid intima-media thickness
(IMT) was associated with CAC, clinical significance of the brachial IMT remains
unclear.
Purpose: To investigate the association of CAVI and subclinical atherosclerosis
markers including CAC.
Methods: A total of 346 patients without prior coronary artery disease (mean age
65 years, 57% men) who underwent CT and FMD were analyzed. The measure-
ments of IMT and FMD in the brachial artery were performed with specialized
machine (Unex Co. Ltd.). CAC was defined by Agatston score.
Results: Of all, brachial IMT and FMD were 0.33±0.07 mm and 5.5±2.6%, re-
spectively. 246 patients (71%) had CAC (Agatston score>1). FMD was related
to brachial IMT (r=-0.259, p<0.001), age (r =-0.353, p<0.001), LDL cholesterol
(r=0.155, p=0.012), CAC score (r=-0.107, p=0.046) and estimated glomerular
filtration rate (r =0.128, p=0.040). Brachial IMT was related to age (r =0.312,
p<0.001), CAC score (r =0.231, p<0.001) and LDL cholesterol (r =-0.193,
p=0.002).When patients were divided to three groups according to CAC score;
group1=0, group2>0, <100, group3>100, FMD and brachial IMT were increased
in a stepwise fashion (trend for p<0.001, p<0.001, respectively).Univariate logis-
tic analysis showed that severe coronary calcification (CAC >100) was signifi-
cantly associated with IMT (OR=1.06, p=0.01), FMD (OR=0.82, p<0.001), and
age>60 (OR=5.82, p<0.001). The ROC curve analysis of IMT for discriminat-
ing patients with CAC >100 showed that the sensitivity 89.3% and specificity
39.3% at the cut off value of 0.30mm (AUC: 0.637, p<0.001). Multivariate logistic
analysis demonstrated that both increased IMT and lower FMD was significantly
associated with CAC>100 (OR=1.752, p=0.026) after adjustment of conventional
risk factors.

Conclusion: The measurement of brachial IMT in addition to FMD, less invasive
test than CAC measurement, could be of use for the risk assessment of patients
at high risk for cardiovascular diseases.

P536 | BEDSIDE
Coronary flow reserve on left anterior and posterior descending artery
during stress echocardiography: an addictive prognostic value in
patients without wall motion abnormalities

A.C. Caretta, L.M. Massironi, A.M. Mantero, G.F. Ferrante, M.C. Centola,
S.P. Persampieri, S.C. Carugo. San Paolo Hospital, Cardiology, Milan, Italy

Introduction: The combined evaluation of wall motion and Coronary Flow Re-
serve (CFR), particularly on left anterior descending artery (LAD), seems to im-
prove prognostic value of stress echocardiography in patients with known or sus-
pected coronary artery disease (CAD). However, the effective role played by the
evaluation of CFR on left posterior descending artery (LPD) is not completely
defined.
Purpose: The aim of this study was to determine the prognostic value of com-
bined evaluation of CFR on left anterior and posterior descending artery in pa-
tients with normal wall motion on stress echocardiography.
Methods: A total of 674 patients with known or suspected CAD were enrolled
from October 2011 to January 2041 at the Cardiology Division of our hospital.
They underwent high-dose dipyridamole (0.84 mg/kg in 6 minutes) stress echo-
cardiography with Wall Motion Score Index calculation (WMSI) and CFR evalu-
ation. Follow-up was made through phone contact, with a median follow-up time
of 14 months.From the final analysis were excluded: 119 patients not traceable
at follow-up; 76 who underwent myocardial revascularization for a wall motion ab-
normality; 95 because the evaluation of CFR was possible only on a single vessel.
We then evaluated 384 patients (266 men, mean age 62±11), in whom we could
determine CFR both on LAD and LPD and with a normal WMSI.Primary end-
points were death for cardiovascular events, acute coronary syndromes, onset of
angina or a new demonstration of inducible ischemia during follow-up.
Results: Patients were divided into 3 groups according to CFR: normal (CFR
≥2.5), borderline (CFR 2.0–2.5) and pathological (CFR ≤2.0).We first evaluated
CFR on LAD: the prevalence of primary endpoints was higher in pathological (16
of 77 patients, 20.7%) than in borderline (7/76, 9.2%) and normal group (15/161,
9.3%) (p=0.03).The same analysis was made for CFR on LPD: a single event
occurred in 45 patients in the normal (2.2%), 7/61 in the borderline (11.4%) and
11/39 in the pathological group (28.2%) (p=0.002).To better define the prognostic
value of CFR on LPD, we divided patients with normal CFR on LAD in 3 sub-
groups: there were only 2 adverse events in 130 patients (1.5%) with normal CFR
on both vessels, 7 events in 49 patients (14.2%) with borderline and 4 events
in 13 patients (30.7%) with pathological CFR on LPD (p<0.001 for both these
subgroups compared to the normal one).
Conclusions: CFR on LPD is a further significant prognostic factor in patients
with normal WMSI on stress echocardiography: those with a pathological and
also with a borderline value have a higher incidence of cardiac adverse events
compared to those with a normal CFR.Therefore, the evaluation of LPD combined
to LAD needs to be carefully assessed during stress echocardiography, in order to
determine a better prognostic stratification and to find patients who need a closer
follow-up and a stricter control of cardiovascular risk factors.

P537 | BEDSIDE
Prognostic value of high proximal left coronary artery flow velocity
detected by transthoracic Doppler echocardiography in patients with
angina pectoris

T. Morofuji, M. Saito, S. Inaba, K. Takahashi, H. Aisu, T. Sumimoto. Kitaishikai

Hospital, Department of Cardiology, Ozu, Japan

Background: Evaluation of lesions in the proximal left coronary artery (pLCA) is
valuable in determining disease prognosis. Transthoracic Doppler echocardiogra-
phy (TTDE) may be used to detect coronary flow velocity (CFV) of pLCA (Figure
A), the result of which is associated with the severity of the pLCA lesion. We
hypothesized that high CFV at pLCA would be associated with poor prognosis.
The aim of this study was to investigate the prognostic value of CFV at pLCA in
patients with angina pectoris.
Methods: We prospectively enrolled consecutive 108 patients with high CFV and
scheduled intervention for pLCA within one month after TTDE (group 1). For
comparison, 108 age- and sex-matched patients with high CFV without sched-
uled intervention (group 2) and 108 control patients with low CFV (group 3) were
included. CFV at pLCA was measured using the pulsed Doppler method. High
CFV was defined as averaged diastolic peak velocity of ≥48cm/s (a previously
validated external cut-off) and low CFV as averaged diastolic peak velocity of
≤20cm/s. A Framingham risk score was calculated for all patients. The primary
outcome of interest was cardiac death, and patients were followed-up over 4.4
years. Cox multivariable regression analysis was used to assess the association
with the primary outcome. Net reclassification improvement (NRI) was used to
assess the incremental benefit of disregarding high CFV (group 2) to the Fram-
ingham risk score for predicting outcome.
Results: In total, 21 cardiac deaths were observed. Framingham risk score and
disregarding high CFV were significantly associated with the primary outcome.
The Kaplan–Meier curves showed a significantly higher incidence of the primary
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Figure 1

outcome in group 2 than in the other groups (group 1: 3%, group 2: 13% and
group 3: 4%; p<0.01) (Figure B). Disregarding high CFV was independently as-
sociated with the primary outcome after adjustment of the Framingham risk score
[Hazard ratio = 3.72 (95% confidence interval: 1.49–9.29), p<0.01]. Furthermore,
addition of disregarding high CFV to the Framingham risk score led to a significant
reclassification improvement (continuous NRI = 0.71, p<0.01).
Conclusion: Disregarding high CFV at pLCA is associated with poor outcome
in patients with angina pectoris, independent of and incremental to clinical risk
score. This association may be modified by appropriate intervention.

P538 | BEDSIDE
Intra-renal ultrasonographic blood flow parameters as early diagnostic
predictors of contrast-induced acute kidney injury following coronary
angiography

M. Wybraniec1, J. Chudek2, M. Bozentowicz-Wikarek2, K. Mizia-Stec1. 1Medical

University of Silesia, 1st Department of Cardiology, Katowice, Poland; 2Medical

University of Silesia, Department of Pathophysiology, Katowice, Poland

Purpose: The aim of the study was to evaluate clinical utility of ultrasonographic
indices of intra-renal blood flow as early diagnostic predictors of contrast-induced
acute kidney injury (CI-AKI) following coronary angiography/percutaneous coro-
nary interventions (CA/PCI).
Methods: This prospective observational study covered 95 consecutive patients
(69.5% men; median age 65 (59; 71)) with either stable angina (43.2%), or non-
ST-elevation acute coronary syndrome (56.8%) who underwent coronary angiog-
raphy (44.2% referred for direct PCI and 14.7% for elective surgical revascular-
ization). Ultrasonographic parameters of renal blood flow in arcuate/interlobular
arteries, including peak systolic (PSV) and end-diastolic velocity (EDV), augmen-
tation index (AI), acceleration time (AT), renal resistive index (RRI) and pulsatility
index (RPI), were acquired directly before and 1 hour after the procedure. The
absolute difference between post- and pre-procedural values was calculated (�).
CI-AKI was defined as ≥50% relative or ≥0.3 mg/dl absolute increase of serum
creatinine concentration at 48 hours after procedure.
Results: CI-AKI occurred in 9 patients (9.5%). CI-AKI occurrence was linked to
significantly higher pre- (0.69 vs. 0.62, p=0.005) and post-procedural RRI (0.76
vs. 0.67, p=0.003) and greater pre- (1.54 vs. 1.36, p=0.017) and post-procedural
RPI levels (1.72 vs. 1.45, p=0.0002), as well as post-procedural AT (107.0 vs.
77.8 ms, p=0.019), but lower post-procedural EDV (0.11 vs. 0.15 m/s, p=0.006).
Although �RRI and �RPI did not differ between groups, patients with CI-AKI had
greater �AT (43.5 vs. 17.8 ms, p=0.016) and more negative �AI (−0.99 vs. −0.56
m/s22; p=0.025) than other study participants. Logistic regression analysis re-
vealed that renal resistive index at 1 hour (OR=1.49 per 0.01; p=0.005) belonged
to independent predictors of CI-AKI development (AUC=0.96, p<0.0001). Re-
ceiver operating characteristic (ROC; Figure 1) curve analysis revealed that post-
procedural RRI >0.73 (sensitivity- 88.9, specificity- 83.7%; AUC=0.88, p<0.0001)
and RPI value >1.68 (sensitivity- 77.8%, specificity- 88.4%; AUC=0.86, p<0.001)
accurately predicted CI-AKI onset.

Figure 1

Conclusions: High RRI and RPI values may serve as early indicators of CI-AKI

development. Intra-renal blood flow characteristics are altered in the direct period
preceding CI-AKI.
Acknowledgement/Funding: Conflict of interest: Grant for scientific research in
the field of cardio-nephrology funded by Polish Cardiac Society
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Assessment of post-systolic shortening and early systolic lengthening
in addition to peak systolic strain can improve diagnostic accuracy of
non-stress echocardiography in single-vessel LAD stenosis

T. Ishigaki1, T. Asanuma2, N. Yagi3, H. Izumi1, S. Shimizu1, Y. Fujisawa1,
Y. Miyahira1, R. Kushima1, K. Masuda2, S. Nakatani2. 1Shiga University of

Medical Science, Department of Clinical Laboratory Medicine, Otsu, Japan;
2Osaka University Graduate School of Medicine, Department of Health Sciences,

Division of Functional Diagnostics, Suita, Japan; 3Shiga University of Medical

Science, Department of Cardiovascular Medicine, Otsu, Japan

Background: Post-systolic shortening (PSS) and early systolic lengthening
(ESL) are subtle myocardial deformation observed in the myocardium with con-
tractile dysfunction. There have been few reports that show the usefulness of
the assessment of such deformation in addition to the conventional contractile
parameter for diagnosing coronary artery disease (CAD) by non-stress echocar-
diography.
Purpose: We sought to determine whether the assessment of PSS and ESL in
addition to peak systolic strain could improve diagnostic accuracy of non-stress
echocardiography in patients with left anterior descending artery (LAD) stenosis.
Methods: Patients with clinically suspected CAD but without visual wall motion
abnormalities by echocardiography at rest were enrolled in this study and 44 pa-
tients with significant LAD stenosis (>50%) by quantitative coronary angiography
(single-vessel stenosis, n=22; multi-vessel stenosis, n=22) and 26 patients with-
out significant stenosis of any vessel were analyzed. Non-stress speckle tracking
echocardiography (GE Vivid E9) was performed before angiography and the ab-
solute value of longitudinal peak systolic strain (εs), time to PSS (T-PSS, time
from aortic valve closure to peak PSS) and time to ESL (T-ESL, time from onset
of the R wave to peak ESL) were measured in 11 segments perfused by the LAD.
Diagnostic accuracy for each parameter and the combination were calculated as
the area under curve (AUC) of the ROC curve analysis.
Results: In patients with single-vessel LAD stenosis, εs was significantly lower,
and T-PSS and T-ESL were significantly longer compared to patients without
stenosis in the apical anterior segment (εs: 17.0±6.7 vs. 22.3±6.6%, p<0.05; T-
PSS: 57.8±70.0 vs. 10.8±54.9 ms, p<0.05; T-ESL: 27.9±26.1 vs. 8.0±16.7 ms,
p<0.05). The AUCs of εs, T-PSS, and T-ESL for detecting stenosis were 0.72,
0.71, and 0.73, respectively; however, that of the combination of each parame-
ter tended to be improved up to 0.84 (Figure). In contrast, T-PSS in patients with
multi-vessel stenosis was significantly longer compared without stenosis but T-
ESL did not change significantly and the combination did not improve diagnostic
accuracy (Figure).

Conclusion: The assessment of PSS and ESL in addition to peak systolic strain
could improve diagnostic accuracy of non-stress echocardiography in patients
with single-vessel LAD stenosis.
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Is TEE needed before hospital discharge after Bentall surgery.
A monocentric study on 198 consecutive patients from 2010 to 2014

V. Waldmann1, O. Milleron1, B. Iung1, D. Messika-Zeitoun1, L. Lepage2,
W. Ghodbane2, E. Brochet1, A. Vahanian1, P. Nataf2, G. Jondeau1. 1Hospital

Bichat-Claude Bernard, Cardiology, Paris, France; 2Hospital Bichat-Claude

Bernard, Cardiac Surgery, Paris, France

Background: Whether transoesophagial echocardiography (TEE) should be sys-
tematically performed (without clinical indication beyond reference imaging) prior
to hospital discharge after Bentall surgery remains unclear.
Purpose: We took advantage of this practice in our institution to evaluate its ben-
efit.
Methods: All the patients who had undergone Bentall procedure in our hospital
from January, 2010 till March, 2014 were inclued. For each patient, we collected
from the various reports the transthoracic echocardiography (TTE) and TEE data
and the clinical events.
Results: One hundred ninety eight patients had undergone Bentall procedure
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during this period. Post-operative TEE was performed in 117 patients (59.1%)
including 9 abnormalities observed on TTE (a vibrating element on the new pros-
thetic valve, suspicion of peritubular complication in 2 patients, aortic regurgitation
in 6 patients). In 108 patients TEE was systematic, i.e. performed without clinical
indication beyond reference imaging (including no questioning on TTE). Patients
with and patients without systematic TEE were identical, except more frequent
endocarditis as an indication for surgery in patients with systematic TEE.
Systematic TEE did not reveal any finding that prior TTE had not shown. The most
frequent findings on TTE or TEE were images of peri-aortic hematoma which
sometimes led to performing a CT-scanner. This imaging did not change the care
of the patients in our population.

Flow chart

Conclusions: Our study does not support performance of TEE after Bentall
surgery during in hospital course in the absence of a specific indication. A ref-
erence imaging using TEE of preferably a CT-scanner should probably preferably
be proposed remotely of the early postoperative period after cicatrisation.
Acknowledgement/Funding: Fédération Française de Cardiologie
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Prediction of outcome in patients with chronic ischemic
cardiomyopathy

M.-M. Becker1, S. Hamada1, J. Schroeder1, R. Hoffmann2, M. Almalla1,
E. Altiok1, A. Keszeit3, A. Napp1, N. Marx1. 1RWTH University Hospital Aachen,

Medical Faculty, Aachen; 2St. Bonifatius Hospital Lingen, Lingen; 3RWTH

Aachen University, Institute for Medical Statistics, Aachen, Germany

Background: Cardiac magnetic resonance imaging (CMR) has been established
as a powerful predictive tool of mortality. However, application is limited by avail-
ability and various contraindications. This study evaluated the predictive value
of layer specific myocardial deformation analysis as assessed by strain echo-
cardiography for cardiac events in patients with chronic ischemic left ventricular
dysfunction in comparison to CMR.
Methods: 390 patients (mean age 63±4 years, 69% male, left ventricular ejec-
tion fraction (LVEF) 41±7%) with chronic ischemic cardiomyopathy were prospec-
tively enrolled and underwent strain echocardiography and CMR within 3±1 days.
LVEF, wall motion score index and circumferential (CS), longitudinal (LS) and ra-
dial strain (RS) for total wall thickness and for three myocardial layers (endocar-
dial, mid-myocardial and epicardial) were determined by echocardiography. The
extent of total myocardial scar (TMS) was determined by CMR. Follow-up was
obtained for a mean of 4.9±2.2 years. Cardiac events were defined as readmis-
sion for worsening of heart failure, ventricular arrhythmias or death by any cause.
The incremental value of LVEF, strain parameters and TMS to relevant clinical
variables was determined in nested Cox models.
Results: There were 133 (34%) cardiac events. Baseline clinical data associated
with outcome were age (hazard ratio (HR) 1.27, p=0.04), diabetes mellitus (HR
1.52, p=0.001) and renal insufficiency (HR 1.77, p=0.001) by multivariate anal-
ysis. The addition of LVEF, global and endocardial strain parameters and TMS
increased the predictive power, but endocardial CS (HR 1.52, p<0.01) caused
the greatest increment in model power (χ2=39.2, p<0.001). An endocardial CS
<-20% was found to be the optimal predictor of prognosis.
Conclusions: Endocardial CS is a powerful predictor of cardiac events and ap-
pears to be a better parameter than LVEF, TMS by CMR or other strain variables
by echocardiography.
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Left atrial global longitudinal strain is useful for predicting pulmonary
capillary wedge pressure in patients with heart disease

S. Yunoue1, A. Kisanuki1, T. Takumi1, T. Kataoka2, N. Mizukami1, Y. Horizoe1,
H. Chaen1, N. Uchiyama1, K. Takasaki1, T. Yuasa1, S. Minagoe2, M. Ohishi1.
1Kagoshima University, Kagoshima City, Japan; 2Kagoshima Medical Center,

Kagoshima City, Japan

Background: Predicting pulmonary capillary wedge pressure (PCWP) accurately

in patients with heart disease remains a challenge. We hypothesized that left atrial
global longitudinal strain (LAS) might provide useful information for accurately
predicting PCWP in patients with heart disease.
Purpose/Methods: In order to clarify the utility of LAS for predicting PCWP, we
studied 67 patients with heart disease who exhibited a sinus rhythm (mean age:
69±12 years) using transthoracic Doppler echocardiography (Echo). Thirty-seven
patients had ischemic heart disease, 10 had valvular heart disease, and 17 had
cardiomyopathy. The patients were divided into 2 groups; i.e., into those with pre-
served left ventricular ejection fractions (LVEF) (≥50%) (PEF, n=33) and those
with reduced LVEF (<50%) (REF, n=34). PCWP was examined in the cardiac
catheterization laboratory within 24 hours of the Echo examination. LAS was stud-
ied using speckle-tracking Echo in the apical 4-chamber view, and the maximum
LAS during ventricular end-systole (Max LAS) and the LAS during late diastole
(Late LAS) were obtained. As for Echo variables, mitral inflow velocity and mitral
annular velocity in early diastole (E and E’, respectively) and late diastole (A and
A’, respectively), and left atrial volume and left ventricular volume in end-systole
(LAESV and LVESV, respectively) and end-diastole (LAEDV and LVEDV, respec-
tively) were obtained. Then, LVEF, E/A, E/E’, E/Max LAS, and E/Late LAS were
calculated.
Results: Several variables were significantly correlated with PCWP although
there were some differences between the PEF and REF groups. E/A, E/Max
LAS, and E/Late LAS exhibited significant positive correlations with PCWP in both
groups. The correlation coefficients for these relationships were larger in the REF
group than in the PEF group. A significant correlation was observed between E/E’
and PCWP in the REF group; however, no such correlation was seen in the PEF
group. In a stepwise multivariate regression analysis, E/Late-LAS and E/Max LAS
were selected as predictors of PCWP in the PEF and REF groups, respectively.
In the PEF group, E/Late-LAS displayed sensitivity and specificity values of 86%
and 77%, respectively, for predicting a PCWP of ≥15 mmHg, whereas in the REF
group E/Max LAS demonstrated equivalent values of 75% and 100%, respec-
tively.

Conclusions: Diastolic left atrial and left ventricular hemodynamics might differ
between patients with PEF and REF. LAS appears to provide useful information
for predicting PCWP although the optimal predictive variable differs between pa-
tients with PEF and REF.
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Prediction of left ventricular contractile recovery at rest using tissue
Doppler strain and strain rate measurements in patients undergoing
percutaneous coronary intervention

I. Magdeldin Mohamed Abdelgawwad1, A. Al Hawary1, H. Kamal1, L. Al
Maghawry2. 1Suez Canal University, Cardiovascular Medicine, Ismailia, Egypt;
2Zagazig University, Cardiovascular Medicine, Zagazig, Egypt

Coronary artery disease is the most common cause of left ventricular dysfunction.
The most critical therapeutic option in patients with acute coronary syndrome and
ischemic cardiomyopathy remains to be revascularization. In appropriate patients,
it may lead to symptomatic, mechanical and prognostic improvement. The objec-
tive of viability testing is to predict those who may benefit from revascularization.
Dobutamine stress echocardiography (DSE) provides a reasonable insight into
myocardial viability with important limitations regarding the qualitative and subjec-
tive nature of the test. The addition of deformation analysis have been proposed
to provide further quantitative measures. However, the role of deformation anal-
ysis at rest in the prediction of contractile recovery is not clear. The aim of the
study was to assess the ability of tissue Doppler (TD) deformation analysis at rest
to predict left ventricular contractile recovery in patients undergoing percutaneous
coronary intervention (PCI).
Subjects and methods: A prospective cohort enrolling 67 ischemic heart dis-
ease patients with segmental wall motion abnormality who had successful PCI.
Patients were subjected to baseline assessment with resting echocardiography
and deformation analysis by TD, Assessment of each segment of the 16 segment

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/37/suppl_1/1/2197550 by Biblioteca Biologica user on 22 February 2024



60 Echo-Doppler, other

model was performed using a 4 point scoring system, peak systolic strain (PSS)
and peak systolic strain rate (PSSR). Low dose DSE subjective wall motion scor-
ing as well as TD PSS and PSSR were assessed in each segment. The study
followed up the uneventful patients after 6 months of successful PCI by echo-
cardiography. Segments were divided into two groups: Contractile recovery and
no contractile recovery segments, comparisons between groups were done with
independent t-test, predictors were tested with logistic regression analysis and
ROC curves were formulated.
Results: Of the 319 dysfunctional segment, 155 (49%) showed contractile re-
covery and 164 (51%) did not. PSS and PSSR at rest were significantly higher
in recovered segments compared to segments without recovery (PSS: -7.27±79
Vs. - 6.14±67%, PSSR: - 0.34±0.13 Vs. - 0.24±0.1 /s. p<0.0001 both). By multi-
variate regression analysis, resting PSSR as well as PSS and PSSR during DSE
were significant independent predictors of contractile recovery (p<0.001 each).
For predicting segmental contractile recovery, resting PSSR with a -0.31/s cutoff
point had 76% sensitivity and 59% specificity (Area Under Curve (AUC): 0.74).
DSE subjective wall motion scoring had sensitivity of 75% and specificity of 77%,
DSE PSS with a cutoff point of -9.1% had 74% sensitivity and 63% specificity
(AUC: 0.77) and DSE PSSR with a cutoff point -0.72/s had 78% sensitivity and
77% specificity (AUC: 0.8).

Diagnostic performance

Conclusion: Resting PSSR is a modest predictor of segmental contractile recov-
ery after PCI while PSSR during DSE has a comparable diagnostic performance
to subjective wall motion scoring.
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Different transthoracic Doppler signs for successful evaluation of
stenotic main coronary arteries

A. Boshchenko1, A. Vrublevsky1, A. Vassenkin2. 1Research Institute for

Cardiology, Tomsk, Russian Federation; 2Tomsk Polytechnic University, Tomsk,

Russian Federation

Background: Qualitative or semi-quantitative evaluation of stenotic main coro-
nary arteries (MCA) by contrast transthoracic echocardiography (TTE) has been
reported.
Aim: To detect the potential of different qualitative, semi-quantitative and quanti-
tative TTE signs for successful evaluation of stenotic MCA.
Methods: 173 patients (52±10 years; 149 men) with chest pain and scheduled
quantitative coronary angiography (CAG) were evaluated at rest by non-contrast
TTE (Vivid 7 GE Healthcare). The left main coronary artery (LMCA), proximal
(p), mid (m) and distal (d) parts of the left anterior descending artery (LAD),
the circumflex artery (Cx) and the right coronary artery (RCA) were examined.
The Doppler signs of coronary stenosis >50% were determined as follows: (1)
local Doppler aliasing with the Nyquist limit set at 60 cm/s; (2) maximal peak di-
astolic velocity (Vpd) >60 cm/s; (3) ratio of “stenotic/prestenotic Vpd” >2.0; (4)
stenosis >50% according to flow continuous equation: stenosis, % = 100 × (1 −
prestenotic/stenotic VTId), where VTId - diastolic time velocity integral. CAG was
performed within 1 week after TTE. Stenosis >50% of diameter reduction was
considered as significant.
Results: Good Doppler recording of coronary flow velocity pattern was accept-
able for LMCA in 75% of cases, pLAD in 84%, mLAD in 84%, dLAD in 93%,
pCx in 35%, mCx in 9%, dCx in 28%, pRCA in 20%, mRCA in 35%, dRCA in
90%. Sensitivity (Sens), specificity (Sp) and diagnostic accuracy (Ac) of different
Doppler signs for detecting stenosis >50% are presented in Table 1.

Table 1. Doppler stenotic signs

Doppler signs, number Assessed segments, % Sens, % Sp, % Ac, %

All MCA (n=1730)
(1) 56 45 94 87
(2) 55 52 94 88
(3) 50 70* 96 93
(4) 50 77* 97 95

LMCA + LAD (n=692)
(1) 84 53 94 88
(3) 78 75* 97 94
(4) 78 80* 98 95

Note: *p<0.01 vs (1) and (2) for all MCA and vs (1) for LMCA + LAD.

Thus, TTE is a method for correct evaluation of stenotic LMCA and LAD. Quantita-
tive ratio of stenotic to prestenotic coronary flow velocities is a more sensitive sign
for detecting stenosis >50%, than qualitative and semi-quantitative evaluation of
maximal coronary flow velocity only.
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A new equation for deriving right atrial pressure from right atrial
volume in patients with pulmonary arterial hypertension

S. Iancovici1, A.I. Deaconu1, G. Giannakoulas2, D. Parcharidou2, C. Feloukidis2,
O. Tautu1, S.A. Mouratoglou2, M. Bogdan3, H. Karvounis2, M. Dorobantu1.
1Clinical Emergency Hospital, Department of Cardiology, Bucharest, Romania;
2Ahepa University Hospital, Thessaloniki, Greece; 3“Marius Nasta” Institute of

Pneumology, Bucharest, Romania

Introduction: Current guidelines recommend that right atrial (RA) pressure is
derived from dimensions of inferior vena cava (IVC) and its collapsibility. We have
previously demonstrated a pilot association between RA volume and RA pressure
(RAP), which was stronger than the association between IVC dimension and RAP
but its validity in a larger cohort of patients with pulmonary arterial hypertension
remains unknown.
Purpose: We hypothesized that maximum RA end-systolic volume (RAV) is cor-
related with RAP better than measurements of IVC.
Methods: The current study is a joint collaboration between 2 pulmonary hy-
pertension centers in Bucharest and Thessaloniki. Sixty-seven consecutive pa-
tients with pulmonary arterial hypertension were included. All patients underwent
echocardiography with measurement of RA volume (aria-length method and disk
summation technique in apical 4-chamber view) and IVC dimensions and its res-
piratory variations divided into three categories, according to current guidelines
recommendations: <21 mm with inspiratory collapse, <21 mm without collapse,
>21 mm. All patients underwent right heart catheterization with measurement of
RAP. Patients with other possible causes of RA enlargement were excluded from
the study.
Results: The study population consisted of 67 consecutive patients with pul-
monary arterial hypertension, 67.2% females and 32.8% males. Mean RAV
was 99.8 mL (range: 12mL-279 mL), while mean RAP was 9.6 mm Hg (range:
1mmHg-32mmHg). Bivariate correlation analysis revealed a strong association
between RAV and RAP (r=0.677, p<0.0001) which was stronger than the asso-
ciation between IVC dimension and RAP (r=0.359, p=0.051).
Regression analysis confirmed RAV as a predictor of RAP and the equation for
estimating RAP by RA volume is: RAP = 0.089 × RAV + 1.415 (R=0.479).

Conclusion: Our study confirms a superior correlation between RAV measured
by echocardiography and RAP measured by right heart catheterization compared
with IVC size and respiratory variation. A mathematic formula for estimating RAP
may be derived from measuring RAV.
Acknowledgement/Funding: This work was supported by CREDO Project -
ID: 49182, financed through the SOP IEC -A2-0.2.2.1-2013-1 cofinanced by the
ERDF.
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Can 3D echocardiography challenge magnetic resonance imaging in
the assessment of right ventricular size and function?

R. Aubert, C. Venner, D. Haine, O. Huttin, M. Mercy, P.A. Metzdorf, C.H. Maigrat,
F. Chabot, Y. Juilliere, C. Selton-Suty. University Hospital of Nancy - Hospital

Brabois, Vandoeuvre les Nancy, France

Background: Magnetic resonance imaging (MRI) is considered as the gold stan-
dard for RV size and function assessment but 3D echocardiography could chal-
lenge MRI in this field.
Purpose: To compare RV volumes and ejection fraction as calculated from 3D
echocardiographic acquisitions by two different new methods with MRI measure-
ments.
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Methods: 48 pts (22 PAH, 13 cardiomyopathies, 13 myocardial infarction) un-
derwent both echocardiography including a 3D multicycle acquisition centered on
the RV (GE vivid 7 and 9) and MRI in a mean delay of 0.9±1.3 days. Echocardio-
graphic RV EDV and RV ESV (ml) and EF (%) were derived from 1) 3D speckle
imaging (3DSI) analysis using an automated tool for the LV adapted to the RV by
unselecting segments corresponding to the RV outflow tract, and 2) from volumet-
ric analysis using the newly developed TOMTEC specific tool (TOM). All measure-
ments were made by two different physicians and twice by the same physician.
Pearson’s correlation coefficients were calculated. Agreement was evaluated us-
ing Bland–Altman method. Intra class correlation coefficients (ICC) were calcu-
lated for inter- and intra-observer variability.
Results: 3DSI-EDV (65.4±25.8) and TOM-EDV (54.9±19.1) correlated signifi-
cantly with MRI EDV (89.7±33.1) (respectively r=0.741, p<0.001 and r=0.554,
p<0.001). 3DSI-ESV (33.9±20.5) and TOM-ESV (31.8±16.3) correlated signifi-
cantly with MRI ESV (50.1±35.2) (respectively r=0.873, p<0.001 and r=0.727,
p<0.001). Bland-Altman analysis revealed small underestimation of echo-derived
volumes as compared to MRI.
3DSI-RVEF (51.2±12.5) and TOM-RVEF (44.1±11.9) correlated significantly with
MRI RVEF (48.9±16.1) (respectively r=0.897. p<0.001 and r=0.909. p<0.001).
Bland Altman analysis revealed a small but significant underestimation of TOM-
RV EF (difference -3.16±7.0, p=0.003) and a good agreement for 3DSI-RVEF
(difference 0.13±7.4, ns) as compared to MRI.
All interobserver and intraobserver ICC were between 0.8 and 0.95.
Conclusion: Overall, RV volumes and EF measured either by 3DSI or by TOM
correlate well with MRI measurements. Furthermore, their accessibility and good
reproducibility makes them potentially very useful in the follow-up of pts. Together
with estimated pulmonary pressures and resistance, these echocardiographic pa-
rameters of RV size and function could provide interesting insights in the echocar-
diographic assessment of the cardiopulmonary unit.

COMPUTER MODELLING AND SIMULATION / BIG DATA
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Experimental testing of AF septal pacing modeling results

N. Virag1, A. Luca2, R. Cornelussen3, T. Kallmyer4. 1Medtronic Europe,

Tolochenaz, Switzerland; 2Swiss Federal Institute of Technology, Lausanne,
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4Medtronic, Tempe, United States of America

Introduction: Moving to clinical validation is an essential phase with every model-
based result. However, this translation is often not straightforward because animal
models differ from human computer models in many anatomic and electrophys-
iologic ways, while testing on human subjects in clinical studies is often limited
by cost and ethical factors. The present study investigated the translation from
computer modeling to experimental testing of an atrial fibrillation (AF) termination
algorithm based on rapid septal pacing.
Methods: Using a biophysical model of AF based on CT scans from AF patients
and atrial membrane kinetics, an algorithm for AF termination was developed:
rapid pacing from a ring of electrodes around the septum at 62–70% AF cycle
length (AFCL) for 10–30s, followed by stepwise transition to slow pacing at 180%
AFCL. This algorithm showed promising results (up to 29% AF termination) in
computer simulations. Animal experiments on swine hearts were performed in
vitro at the Visible Heart Laboratory and during in vivo acute experiments. Three
septal electrode rings were tested using a transseptal approach: Pulmonary Vein
Ablation Catheter, Multi-Array Septal Catheter and a decapolar lasso catheter.
Rapid stimulation was applied simultaneously to 4 electrodes on the ring (Grass
S48 Stimulator, FHC Pulsar 6b Pulse Generator). After AF induction using drugs,
the extent of AF capture induced by septal pacing was assessed via decapolar
mapping catheters in the right and left (coronary sinus) atria.
Results: In vitro tests validated the electrode-stimulation system and showed that
the lasso catheter was the best electrode ring to implement AF septal pacing.
Pacing thresholds were 0.6–1.2V and 1.4–2.3 mA in vivo. The impact of septal
pacing on AF was harder to study experimentally due to the limited view provided
by the mapping catheters compared to computer simulations. Nevertheless, local
AF capture could be observed when pacing from the lasso catheter.
Conclusion: The results from animal experiments are promising and will serve
as a basis for a clinical study on patients undergoing ablation of persistent AF. AF
septal pacing could represent an alternative to drugs and catheter-based ablation
for some AF patients.
Acknowledgement/Funding: This study was supported by Medtronic and the
TRM Foundation.
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Towards a more accurate planning of invasive procedures: finite
element simulation of percutaneous pulmonary valve implantation
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Introduction: Percutaneous Pulmonary Valve Implantation (PPVI) is a minimally
invasive procedure to treat severe right ventricular outflow tract dysfunction in
selected patients. Such innovative procedure represents an optimal field for con-

ducting investigations through patient-specific finite element (FE) simulations to
predict stent behavior during the intervention and unravel problems of cardiovas-
cular mechanics. Here we present a virtual cardiac laboratory we recently created
to plan interventional procedures.
Methods: Based on CT images, performed in a selected cohort of patients with
complex congenital heart disease, the cardiac anatomy was segmented using the
a software and subsequently extracted, obtaining an STL-file that in some cases
was printed as a 3D plaster model. Also, geometrical models were used to repro-
duce structural patient-specific PPVI simulations exploiting FE methods: the real
FE model of the stent was replicated, discretized into hexahedral elements, and
complemented by the description of its mechanical properties [Bosi et al. 2015];
the mesh of the pulmonary trunk was refined and reliable mechanical properties
adopted. All simulations were run on a commercial solver.
Results: Models of a cohort of patients with right ventricular outflow tract dys-
function candidated to PPVI were created. Data were sheared with our team of
engineers to set up a computer simulation of PPVI release and implantation. We
simulated both stent crimping and deployment through balloon inflation. The de-
veloped procedure enabled us to simulate the virtual implantation of prosthetic
valve selected for each patient-specific right ventricle outflow tract (figure 1a);
hence, it allows to assess the impact of stent deployment on the pulmonary trunk
wall (figure 1b and 1c) as well as to predict possible distortion of the cardiac
anatomy and identify local concentrations of high mechanical stress (figure 1d).
Analysis of risk of coronaries compression during the procedure is under investi-
gation.

Figure 1

Conclusions: The clinical use of 3D models allows to assess, plan, and simu-
late interventions necessary in case of complex congenital malformations. These
skills are especially important for young doctors and surgeons in training. In our
experience, the simulation program for PPVI had been a useful tool to improve
patients’ selection and to avoid any potential surprise during the procedure in
vivo. Multi-center studies should be set up to evaluate the impact of cardiac 3D
models on medical decisions, the quality of care, and the patients’ outcome.
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Hemodynamic modeling of fetal aortic and ductal arches using
computational fluid dynamics and 3D/4D spatio-temporal image
correlation fetal echocardiography
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Background and objectives: Flow in the aortic and ductal arches plays an im-
portant role in the cardiovascular development and maturation in human fetuses
and is involved in the pathophysiology of congenital heart defect, e.g. coarctation
of the aorta (CoA). We sought to establish a hemodynamic model of the aortic
and ductal arches using computational fluid dynamics and 3D/4Dspatio- tempo-
ral image correlation (STIC) fetal echocardiography to probe the fluid dynamics in
this region and the mechanism and diagnostics of CoA.
Methods: We obtained 3D/4D STIC fetal echocardiographic images of the aortic
and ductal arches in 5 normal fetuses. Based on these images, we simulated the
hemodynamics using CFD methods and computer aided design (CAD) software.
Data of blood flow streamlines, pressures and wall shear stress (WSS) of the
aortic and ductal arches were constructed as shown (Figure 1).
Results: Stream-wise swirling secondary flow pattern exists in aorta arch, which
forms a pair of symmetric vortexes. There is a pair of crosswise vortexes with
similar strength at the junction of aortic and ductal arches. There is relatively
uniform distribution and gradual descending pressures along blood flow directions
from ascending to descending aorta. WSS is apparently higher at superior wall of
ascending aorta, roots of the branch vessels and downstream of the junction of
the aortic and ductal arches; while it is significantly lower at superior wall of aortic
arch and the junction of aortic and ductal arches.
Conclusions: We established the feasibility of hemodynamic modelling of the
aortic and ductal arches in human fetuses using 3D/4D STIC fetal echocardio-
graphy and CFD. We determined the patterns of flow streamlines, pressures and
WSS in normal human fetuses in these structures. These methodologies may
provide powerful tools to understand the fluid mechanics, pathophysiology, and
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Figure 1. Blood flow streamlines of aortic arch

diagnostics in congenital heart defects of the aortic and ductal arches in human
fetuses.
Acknowledgement/Funding: New century support plan of excellent talents in
fetal heart (NCET-12-0613)
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Non-invasive prediction of acute hemodynamics in cardiac
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Background: Cardiac resynchronisation therapy (CRT) has been shown to im-
prove cardiac function in patients with dyssynchronous heart failure. However, up
to 50% of patients selected for CRT do not respond. It has been shown that hemo-
dynamic measurements of the left ventricle (LV), dP/dtmax or %�dP/dtmax, taken
during CRT implantation can predict volumetric or clinical response to CRT. While
more research is needed, these studies highlight the importance of LV hemody-
namics in CRT response. Currently, these hemodynamic metrics are unusable for
patient selection as they are only available invasively during CRT implantation.
Purpose: This work is a proof-of-concept to show personalised computational
modeling can non-invasively estimate baseline and acute CRT hemodynamics
for a specific patient. Computational models can be used to represent the dis-
eased heart and predict changes induced by CRT, including dP/dtmax and %�

dP/dtmax. We built a personalised model for a CRT patient with left bundle branch
block (LBBB) and compared our modeled hemodynamics with invasive measure-
ments taken during the CRT procedure. To further test the model, invasive data
was collected at different heart rates (80 bpm and 120 bpm).
Methods: A personalised model for a patient with non-ischeamic LBBB, QRS du-
ration 144 ms, and NHYA Class II is achieved by integrating echo and MRI data,
including SSFP, CINE and 3D TAG sequences, into a 3D biventricular model. This
computational model combines mechanical and electrophysiological models, pa-
rameterised by the patients cardiac anatomy and motion. Once calibrated, biven-
tricular simulations under the baseline dyssynchronous and CRT pacing protocols
used in the implantation provide dP/dtmax and thus %� dP/dtmax.
Results: We show it is possible to use a personalised computational model to
non-invasively predict LV dP/dtmax within 20% error. dP/dtmax, and thus %�

dP/dtmax are calculated for baseline dyssynchronous and different specific CRT
protocols used in implantation, then compared to the invasive LV dP/dtmax, which
has a 15% beat-by-beat variability. Additionally, the processing of CRT patient
data has been done with this modeling protocol in the time frame of two weeks
between clinical assessment and CRT implantation.

Biventricular mesh with MRI data

Conclusions: Personalised computational modeling has the capability to non-
invasively predict LV dP/dtmax under baseline and CRT paced conditions for indi-
vidual patients with error close to measurement error. Additionally, the processing
time frame achieved shows that it has the potential to aid in clinical CRT patient
selection.

Acknowledgement/Funding: This study is funded by European Union’s Seventh
Framework Programme, grant no. 611823
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Introduction: microRNAs (miRNAs), the most abundant class of small non cod-
ing RNAs involved in post-transcriptional regulation of gene expression, exert
control over a wide range of cellular functions. Emerging evidences suggest that
diet-derived miRNAs might play an active role in human cardiovascular health as
nutraceutical compound. However, studies on the potential action of plant miR-
NAs on cardiac cells are still lacking. Coronary endothelial cells directly modu-
late performance of the subjacent cardiomyocytes. A detailed understanding of
multi-gene regulation by plant miRNAs is no longer feasible with traditional sin-
gle gene studies but requires large-scale gene expression analysis provided by
recent technological advances as bioinformatics.
Purpose: To evaluate the gene profile of cultured murine coronary endothelial
cells (MCEC-1) long-term exposed to miRNAs, extracted from selected Tuscany
Vitis vinifera grapevine, using a bioinformatics approach.
Methods: miRNAs were extracted from Vitis vinifera berries, cultivar Sangiovese,
at full maturity, by a two steps extraction and evaluated for purity and integrity.
MCEC-1 were maintained in DMEM-low glucose, supplemented with 10% FBS,
and were seeded for 24h. The cells were then transfected with grapevine miRNAs
at increasing doses (5, 20, 50 ng) in triplicate. After 48h, the MTT assay was used
to evaluate the metabolic activity of MCEC. Untreated cells were used as control.
Bioinformatics analysis (psRNA Target) were carried out to detect miRNAs target
genes which may changes in response to grapevine miRNAs.
Results: The treatment with higher dose of grapevine miRNAs significantly
increased the cell viability compared to untreated cells (percent cell viability:
133.5±8.8). The bioinformatics analysis identified 36 most abundant grapevine
miRNAs in mature Sangiovese berries, which potentially target 141 genes in
transfected endothelial cells.
Conclusion: We demonstrated, for the first time, that long-term treatment of
healthy coronary endothelial cells with grapevine miRNAs modulate cell viabil-
ity in a dose-dependent manner. We also reported preliminary bioinformatics re-
sults regarding the identification of murine genes potentially targeted by grapevine
miRNAs. Our results support further investigations on the new role of grapevine
miRNAs as nutraceuticals for cardiovascular prevention.
Acknowledgement/Funding: Bando Nutraceutica DD650/2014 Cardio.MiR.
San.To
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Background: Patients with known or suspected coronary artery disease (CAD)
can cumulate significant radiation dose through repeated exposures to invasive
diagnostic and percutaneous coronary intervention (CA), myocardial perfusion
imaging with SPECT or PET, and coronary computed tomography angiography
(CTA).
Aim: To audit radiation doses of CCTA, SPECT, PET and ICA in patients enrolled
in a prospective, randomized, multi-centre multi-national study of diagnostic imag-
ing for CAD (EVINCI).
Methods: We reviewed radiation dose data obtained in 1132 consecutive imag-
ing tests (484 CTA, 85 PET, 310 SPECT, 236 CA) performed in 494 patients
(age= 58±9 years, 58% males) enrolled in 12 different centers participating to the
EVINCI (Evaluation of Integrated Cardiac Imaging for the Detection and Charac-
terization of Ischemic Heart Disease) study who enrolled a total of 695 patients.
The effective doses (ED) were calculated in milli-Sievert (mSv) as median, in-
terquartile range (IQR) and coefficient of variation of the mean.
Results: For CCTA (476 exams in 12 centers) median ED was 9.6 mSv (IQR=
13.2 mSv); for SPECT (310 exams in 9 centers) 9.3 (IQR= 2.8); for PET (85
in 3 centers) 1.8 (IQR= 1.6); for ICA (199 in 9 centers) 7.4 (IQR= 7.3). Inter-
institutional variability was highest for ICA (100%) and CCTA (54%) and lowest
for SPECT (20%). Intra-institutional variability was highest for ICA (121%) and
CCTA (115%) and lowest for SPECT (14%).
Conclusion: CCTA and ICA doses vary between and within centers. The variabil-
ity in nuclear medicine procedures is substantially lower. The findings highlight the
need to audit doses, to track cumulative exposures and to standardize doses for
each imaging technique.
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Intelligent cardiac CT registry: the feasibility of a structured reporting
and automated registry generation in the daily routine

P. Maurovich-Horvat, M. Kolossvary, Z. Bagyura, A. Bartykowszki, C. Celeng,
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Background: Routine cardiac CT reporting and research data collection require
detailed data acquisition and robust data management.
Purpose: We sought to test the feasibility of automated registry generation re-
garding patients’ history, indications, image acquisition parameters and clinical
findings in a cardiac CT program of a single center.
Methods: The intelligent cardiac CT registry (iCCTR) is a database generated
by an in-house developed structured reporting tool that automatically stores all
relevant data points, such as anamnestic data, indications, premedication, CT
acquisition parameters, segment based coronary evaluation and clinical recom-
mendation. In addition, the platform automatically calculates the pretest proba-
bility of obstructive coronary artery disease (CAD) using the Diamond-Forrester
criterion and generates clinical report.
Results: In total 2866 consecutive patients (age 59.5±11.9 years, 41.3% fe-
males) were included in the iCCTR between August 2014 and September 2015.
All examinations were performed with a 256-slice multi-detector row CT scanner.
Suspected CAD was the main indication (60.1%) followed by left atrial angiogra-
phy (20.3%). Based on the automated pretest probability estimation in patients
with suspected CAD 3.4% had high, 90.0% had intermediate, 5.9% had low and
1.7% had very low probability of obstructive CAD. Average effective radiation dose
of the cardiac CT was 4.0±1.4 mSv. For premedication 68.3% of the patients re-
ceived metoprolol, 4.1% ivabradin and 98.5% nitroglycerin. Invasive coronary an-
giography was recommended in 14.3% and secondary prevention (statin and/or
aspirin therapy) in 47% of the cases.
Conclusions: The majority of the patients had an intermediate pretest proba-
bility of obstructive CAD and the main indication for cardiac CT was to rule out
severe coronary artery stenosis. Invasive coronary angiography was avoidable in
the majority of patients. Structured cardiac CT reporting and automated registry
generation is feasible using a dedicated software tool in the daily routine and it
provides valuable data for quality assurance and scientific research.
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Background: Clinical atherosclerotic cardiovascular disease (ASCVD) and un-
controlled low-density lipoprotein cholesterol (LDL-C) are risk factors for cardio-
vascular (CV) events. Although LDL-C lowering statin therapy has been shown to
reduce the risk of subsequent CV events in patients with ASCVD and elevated
LDL-C, residual risk may remain despite statin therapy.
Purpose: To estimate the 5-year, 10-year and lifetime risk for subsequent CV
events in clinical ASCVD patients with uncontrolled LDL-c despite receiving
statins.
Methods: A Markov model with annual cycles was developed to estimate the risk
of subsequent CV events over a lifetime horizon or a shorter period of time among
ASCVD patients treated with statins. ASCVD was defined as history of acute
coronary syndrome (ACS), other coronary heart disease, ischemic stroke or pe-
ripheral arterial disease. In the model, patients could remain stable or progress
to subsequent CV events such as ACS, elective coronary revascularization, is-
chemic stroke, CV death, or to non-CV death. Baseline characteristics and annual
transition probabilities were informed by an analysis of CV event rates, performed
by medical history and diabetes prevalence, in a large US commercial claims

database over a follow-up period of 1 year, and supplemented with published lit-
erature for HeFH patients. Transition probabilities changed with age and LDL-C
level as informed by published literature. Risks of CV events at 5 and 10 years
and over a lifetime projection were generated by the model for subsets of ASCVD
patients with and without HeFH at varying levels of LDL-C.
Results: The table summarizes the result obtained with the different high CV risk
subpopulations.

Table 1

High CV risk group Composite CV risk

5 year 10 year Lifetime

HeFH with clinical ASCVD and LDL-C >130 mg/dl (age 55) 47.9% 74.7% 95.0%
Clinical ASCVD and LDL-C >100 mg/dL (age 65) 30.2% 50.8% 78.1%
Clinical ASCVD and LDL-C >70 mg/dL (age 66) 27.5% 46.9% 73.1%

Conclusions: Despite current treatments, our findings suggest significant resid-
ual risk of CV events among patients with clinical ASVCD and elevated LDL-C,
with highest risk among HeFH secondary prevention patients.
Acknowledgement/Funding: Sanofi and Regeneron
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release: importance in hypertension
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Background: Membrane microparticles are submicron fragments of membrane
vesicles shed from various cell types. Circulating endothelial microparticles have
been proposed as markers of endothelial injury. However, which mechanical
forces contribute to their release is not clear.
Objectives: It was the aim of the present study to investigate the role of me-
chanical forces, namely shear, stretch, and pressure, in the release of endothelial
microparticles.
Methods: In a first series, 41 subjects (50% hypertensives) were recruited. MP
subpopulations were discriminated by flow cytometry according to the expres-
sion of established surface antigens including CD31+/41-, CD144+, and CD62e+.
Besides office and ambulatory 24 h blood pressure measurements, pulse wave
analysis was performed to determine central blood pressure, augmentation in-
dex (AIX), and pulse wave velocity. Endothelial function (Flow-mediated dilation,
FMD), arterial pulsatile stretch (fractional diameter changes, FDC), and wall-
shear-stress (WSS) were measured in the same segment of the brachial artery
(BA) by ultrasound. In a second series, we took measurements (n=12) in subjects
with hypertensive crises (SBP>180 mmHg) before and after 4h and normaliza-
tion of arterial BP by urapidil. In a third series, microparticles were measured in
the cubital vein during reactive hyperemia (n=10).
Results: Univariate inverse correlations were found between CD31+/41-,
CD144+, and CD62e+ microparticle levels and WSS in the BA. Furthermore, FDC
only correlated with CD144+. Both ambulatory and office systolic blood pressure
significantly correlated with CD31+/41-, CD144+, and CD62e+. All microparticle
levels inversely correlated with FMD with the strongest being between FMD and
CD62e+ (r=-0.50; p<0.001). In a stratified analysis comparing hypertensives (HT)
and normotensives (NT), HT exhibited decreased FMD and increased endothe-
lial MPs levels as compared to NT. Interestingly, hypertension was associated
with an increase BA diameter (5.0±0.3 vs 4.5±0.5 mm) and hence with lower
WSS (5.3±1.2 vs 3.9±0.6 dyne/cm2) explaining increased levels of endothelial mi-
croparticles in hypertensive. In parallel, hypertensives’ FMD was lowered (5.3±1.2
vs. 3.8±1.3%, p=0.001).
In the second series the patients with hypertensive crisis showed a reduced FMD
2.6±0.7%. vs. 3.8±0.7%, p=0.011) at baseline and FMD increased significantly
after BP normalization whereas the BA diameter (4.8±0.5 vs. 4.8±0.4 mm) and
WSS were not affected (3.6±0.6 mm vs 3.4±0.9 dyne/cm2). In parallel, endothelial
MPs decreased (CD144+: 243±39 vs. 198±42 Ev/ul, p=0.08). Univariate correla-
tions were found between the decrease in SBP and decrease in CD62e+ MPs
(r=0.7, p<0.0011).
Conclusion: Our results suggest that both endothelial injury due to high systolic
blood pressure and stretch along with decreased protection by low wall shear
stress confers microparticle release in hypertensives contributing to endothelial
dysfunction
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moderate to severe chronic kidney disease using carbon dioxide
angiography
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Introduction: Chronic kidney disease (CKD) is the commonest cause of sec-
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ondary hypertension affecting up to 80% of the patients and >50% have uncon-
trolled hypertension (≥140/90 mmHg on ≥3 antihypertensive medications). Renal
sympathetic denervation (RDN) has been shown to reduce BP in uncontrolled hy-
pertension. Although patients with CKD have high sympathetic drive and as such
are most likely to benefit from RDN; all major clinical trials have excluded patients
with eGFR<45 for risk of contrast-induced nephropathy associated with renal an-
giography. In this pilot study we test whether carbon dioxide (CO2) angiography
can be used to perform RDN in patients with CKD.
Methods: Patients with moderate to severe CKD (eGFR 15–44 ml/min) and un-
controlled hypertension were included. Written informed consent was obtained
from all patients. Anatomical suitability for RDN was confirmed using non-contrast
CT reconstruction of renal arteries. Renal angiography was performed using CO2
as the sole contrast agent before proceeding to perform RDN using the Medtronic
Symplicity Catheter System. Clinic BP, 24-hour ambulatory BP, renal function and
urinary protein excretion was measured at baseline and follow-up.
Results: Eleven patients (8 males) with CKD stage IV and IIIb underwent RDN.
The median age was 57 years (interquartile range [IQR]: 49–66). Median (IQR)
number of antihypertensives being taken at baseline was 4 (3–4). The baseline
and follow-up kidney function and BP indices are summarised in the table below.
There was no significant difference in the follow-up serum creatinine or eGFR
when compared to baseline (Wilcoxon Test). Procedure-related complications ob-
served include; one patient had flank pain managed with simple analgesics, one
patient had groin pain and did not require any analgesics, and another patient
had groin haematoma requiring overnight admission but no intervention.

Median (IQR) Baseline (n=11) Week 1 (n=11) Week 4 (n=8) Week 12 (n=8) Week 26 (n=7)

Creatinine,
μmol/l 200 (147–307) 179 (169–305) 206 (162–281) 200 (158–322) 198 (151–337)

eGFR, ml/min 29 (18–41) 33 (19–36) 27 (21–39) 29 (18–37) 25 (17–34)
Urine ACR,

mg/mmol 203 (63–412) 156 (42–316) 150 (17–356) 123 (5–331) 99 (1–370)
Clinic SBP,

mmHg 170 (158–180) 169 (158–175) 160 (128–170) 161 (148–183) 164 (149–168)
Day ambulatory

SBP, mmHg 159 (149–164) 156 (148–167)

Conclusions: This is the first reported study to perform RDN with the sole use
of CO2 as a contrast agent. This pilot study shows that CO2 renal angiography
can be used to perform RDN in patients with significant renal impairment with
associated improvement in clinic BP and proteinuria.
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Results from real-world evidence and randomized controlled clinical
studies with the combination of amlodipine and valsartan
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Background: Randomized controlled trials (RCTs) may not always reflect real-
world outcomes of medicines. In comparison, real-world evidence (RWE) mimic
settings wherein patients with comorbidities, polypharmacy and possibly different
compliance levels are exposed to a medicine, thereby assessing its therapeutic
benefits in daily clinical practice, thus enhancing and complementing data from
RCTs.
Purpose: In this post-hoc analysis, we compared blood pressure (BP) lowering
efficacy of amlodipine/valsartan (Aml/Val) combination therapy in RCTs and RWE
studies conducted in patients with hypertension.
Methods: Data from 23 studies, with 4650 patients from RCTs and 1817 pa-
tients from RWE studies, were pooled and analyzed. In these studies, patients
with uncontrolled hypertension (>140/90 mmHg) were assigned to either Aml/Val
at different doses (5/80, 5/160 or 10/160 mg) or placebo. Only patients without
missing data were included. Using a fitted linear mixed-effects model and random
factors, interaction of treatment and study design on mean sitting (MS) systolic
BP (SBP), diastolic BP (DBP) and pulse pressure (PP) reductions from baseline
to 3 months of treatment were compared. For studies with duration >3 months,
data were analyzed for the initial 3-month period. In studies with a cross-over de-
sign and/or titration, only the initial study period was analyzed (min: 60; max: 90
days of observation).
Results: Patients’ baseline and demographic characteristics were comparable
between RCT and RWE datasets and within Aml/Val treatment groups (Ta-

Baseline and demographic characteristics

Randomized controlled trials Real-world evidence studies

Aml/Val Aml/Val Aml/Val Aml/Val Aml/Val Aml/Val
5/80 mg 5/160 mg 10/160 mg 5/80 mg 5/160 mg 10/160 mg
(N=744) (N=2467) (N=1439) (N=367) (N=943) (N=507)

Age, years 61.3 (11.9) 58.2 (11.1) 55.9 (12.0) 56.2 (13.4) 54.1 (11.2) 57.7 (11.3)
Male, n (%) 406 (54.6) 1282 (52.0) 733 (50.9) 177 (48.2) 571 (60.6) 305 (60.2)
Body mass index,

kg/m2 28.1 (5.2) 29.5 (5.4) 29.3 (5.3) 26.9 (4.7) 29.5 (4.9) 30.4 (5.5)
Mean sitting systolic/ diastolic pressure,

mmHg 154.5 (10.9)/ 153.4 (14.5)/ 149.7 (12.1)/ 154.6 (17.2)/ 160.3 (15.0)/ 163.4 (18.9)/
90.9 (10.2) 93.1 (10.2) 94.5 (6.2) 90.5 (11.4) 96.4 (9.5) 95.8 (12.3)

Mean sitting pulse pressure,
mmHg 63.6 (14.6) 60.4 (13.8) 55.2 (12.0) 64.1 (16.2) 63.9 (13.7) 67.6 (14.9)

Data are represented as mean (standard deviation), unless otherwise indicated.

ble). In both RCT and RWE settings, least-squares mean (LSM) reductions in
MSSBP/MSDBP and MSPP from baseline were significant (p<0.05) across all
dosages. Efficacy of Aml/Val in RCTs was not significantly different from its effec-
tiveness in RWE studies (Figure).

BP and PP reductions from baseline

Conclusion: This post-hoc analysis confirms the effectiveness of Aml/Val (5/80,
5/160 and 10/160 mg) in a real-world environment in Germany and in different
countries in the Middle East and Asia. Furthermore, these results proved to be
very similar to the clinical efficacy of Aml/Val in RCTs.
Acknowledgement/Funding: The studies included in this post-hoc analysis
were funded by Novartis Pharma AG, Basel, Switzerland and Novartis Pharma
GmbH, Nuremberg, Germany
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Objective: The majority of patients with frequently coexisted hypertension and
hypercholesterolemia require combination treatment with a statins and antihyper-
tensives.There is evidence of a synergistic blood pressure (BP)-lowering effect of
statins added to antihypertensive therapy. The objective of this subanalysis of the
PERSPECTIVA study was to assess the impact of statins on antihypertensive ef-
ficacy of single-pill combination (SPC) perindopril and amlodipine in hypertensive
patients with hypercholesterolemia.
Patients and methods: PERSPECTIVA study included 701 patients with
newly diagnosed hypertension or hypertension uncontrolled on monotherapy or
free dual-combination therapy (systolic BP ≥140 mmHg and/or diastolic BP ≥90
mmHg). Patients were started on SPC perindopril 5 mg/amlodipine 5 mg (if pre-
viously untreated), or switched to SPC perindopril 10 mg/amlodipine 5 mg (if sys-
tolic BP ≥140 and <180 and/or diastolic BP ≥90 and <110 mmHg), or SPC
perindopril 10 mg/amlodipine 10 mg (if systolic BP ≥180 and <200 and/or dias-
tolic BP ≥110 and/or <120 mmHg). We compared the antihypertensive efficacy
of SPC in 226 patients wit hstatin therapy at baseline (statin (+) vs 361 patients
without statins (statin (−), over a follow-up period of 60 days.
Results: At day 60, rate of BP control (<140/90 mmHg) was significantly higher in
the statin (+) vs statin (−) group: 73% vs 64% respectively (+14%, p<0.05). In the
statin (+) group, SPC reduced BP significantly in patients previously untreated, or
treated with monotherapy, dual therapy, or triple therapy: -38.8/-20, -39.1/-20.1,
-38/-19.4, -39.9/-18.3 mmHg respectively (p<0.001 vs baseline BP). Treatment
was well tolerated with a similar rate of adverse events: 0.9% in the statin (+) vs
2.5% in the statin (−) groups.
Conclusion: In hypertensive patients the addition of a statin to perindo-
pril/amlodipine SPC resulted in significantly better BP control and BP reduc-
tion regardless of previous antihypertensive therapy. Furthermore, the combina-
tion of statin plus perindopril/amlodipine was well tolerated. This subanalysis of
the PERSPECTIVA study supports the synergistic effect of statins and perindo-
pril/amlodipine combination.
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Poor control of blood pressure is associated with increased risk of
cardiovascular events in hypertensive patients with atherosclerotic
vascular diseases, especially in the elderly
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Background: Optimal control of hypertension is important for secondary preven-
tion in patients with coronary and other atherosclerotic vascular diseases.
Purpose: To determine if poor control of blood pressure (BP) is associated with
increased risk of cardiovascular event in hypertensive patients with established
atherosclerotic vascular diseases
Materials: Taiwanese Secondary Prevention for Patients with AtheRosCLErotic
Disease (T-SPARCLE) Registry is a prospective multi-center cohort conducted
since Jan. 2010 in 18 hospitals enrolling patients with established coronary artery
disease, cerebrovascular disease, and/or peripheral arterial disease. The patients
with hypertension under medical control were included in this study. The BP at
enrolment was used to stratify the risk of cardiovascular events thereafter with a
mean follow-up of 2 years. Multivariate Cox proportional hazard model was em-
ployed to predict the primary outcomes (cardiovascular death, nonfatal myocar-
dial infarction, nonfatal stroke, and cardiac arrest with cardiopulmonary resusci-
tation).
Results: A total of 1,626 patients were included in this analysis (mean age
66.4±11.4 years old, male n=1,166). The risk of cardiovascular events was signif-
icantly higher in patients with diastolic BP ≥100 mmHg (HR 4.81, 95% CI 1.98 -
11.69, P<0.001) or mean arterial pressure (MAP) ≥120 mmHg (HR 4.59, 95% CI
2.10 - 10.07, P<0.001). For elderly patients (≥70 years old, n=645), the hazard
ratios were even higher (HR 4.91, 95% CI 1.41 - 17.13, P<0.05 for diastolic BP
≥100 mmHg; HR 6.01, 95% CI 2.20 - 16.41, P<0.001 for MAP ≥120 mmHg). Sys-
tolic BP of ≥160 mmHg also served as an independent factor predicting higher
risk of cardiovascular events in the elderly (HR 2.55, 95% CI 1.04 - 6.26, P<0.05).
For patients <70 years of age, only those with diastolic BP ≥100 mmHg had in-
creased risk with borderline significance (HR 3.67, 95% CI 0.94 - 14.32, P=0.06).
Conclusions: Poor control of BP is associated with increased risk of cardiovas-
cular events in hypertensive patients with atherosclerotic vascular diseases, es-
pecially in the elderly. Control of diastolic pressure appears more important than
systolic pressure for the secondary prevention in this group of patients.
Acknowledgement/Funding: Funds from the Ministry of Science and Technol-
ogy, Taiwan ROC, Taiwan Society of Lipids and Atherosclerosis, and Taiwan So-
ciety of Lipid Educators
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Background: Accumulating evidence supports that reducing blood pressure in
hypertensive subjects has a marked cardiovascular protective effect regardless
of the drugs employed. However, effective blood pressure control is particularly
difficult to achieve especially in patients with diabetes mellitus and combinations
of two or more agents are frequently necessary.
Purpose: We investigated factors that exacerbate resistance to the antihyperten-
sive therapy in hypertensive patients with diabetes.
Methods: Hypertensive patients with type 2 diabetes (n=118, 67±9 years, male
44%) were enrolled and step-wise upward-titration of medication was imple-
mented in the following eight steps to reach a target level of home blood pres-
sure <130/80 mmHg: step 1, usual dose of angiotensin receptor blocker (ARB);
step 2, usual dose of ARB and calcium channel blocker (CCB); step 3, step1 +
high dose of CCB; step 4, high dose of ARB and CCB; step 5, step 4 + diuretic;
step 6, step 5 + beta-blocker; step 7, step 6 + usual dose of alpha-blocker; step
8, step 6 + high dose of alpha-blocker. The primary endpoint was the number
of antihypertensive medications needed per patients to achieve the target home
blood pressure goal. The step number at which the target blood pressure goal
was achieved was considered as the number of drugs needed.
Results: All patients reached target blood pressure at step 4.0±1.5. The step
number was correlated with age, eGFR, and HbA1c in univariable analysis. How-
ever, after adjustment for possible factors, eGFR (r = –0.571), but not HbA1c, was
an independent predictor of the medication step number (p<0.0001). Reduction

in blood pressure obtained in step 1 (effect of ARB) was positively correlated
with eGFR (r = 0.439, p<0.0001) and negatively correlated with age (r = –0.524,
p<0.0001), baseline blood pressure (r = –0.211, p<0.05), and baseline pulse
pressure (r = –0.245, p<0.05) by multivariable analysis. In contrast, blood pres-
sure reduction in step 2 (caused by addition of CCB) showed positive correlation
with baseline pulse pressure (r = 0.232, p<0.05), while other factors did not indi-
cate significant correlation with the blood pressure reduction in step 2.
Conclusions: The number of antihypertensive medications needed for blood
pressure control in hypertensive patients with diabetes mellitus was largely de-
pendent on eGFR. Impairment of kidney function may produce resistance to an-
tihypertensive therapy. Factors that build up resistance to ARB may be different
from those to CCB.

P561 | BEDSIDE
Is ARB/CCB combination superior to ARB/HCTZ combination in
day-by-day blood pressure variability reduction? a prospective
randomized trial

H. Kai1, T. Imaizumi2 on behalf of CAVALIER at HOME investigators. 1Kurume

University Medical Center, Cardiology, Kurume, Japan; 2International University

of Health and Welfare, Fukuoka Sannno Hospital, Fukuoka, Japan

Background: Day-by-day blood pressure (BP) variability (DDV) is an indepen-
dent risk for cardiovascular events. Although Ca channel blockers (CCBs) have
been shown to reduce visit-to-visit BP variability, little is known about the effects
of antihypertensive treatment on home BP measurement DDV. An angiotensin II
receptor blocker (ARB) combined with a CCB or hydrochlorothiazide (HCTZ) is
an established option for combination therapy to achieve target BP.
Purpose: The aim of this study was to determine whether ARB/CCB combination
would be superior to ARB/HCTZ combination in DDV reduction.
Methods and results: This prospective, randomized, open-labeled, parallel-
group, multicenter trial enrolled 926 outpatients who had not achieved home
BP target (<135/85 mmHg) and/or clinic BP target (<140/80 mmHg) de-
spite antihypertensive medications. Patients were randomly assigned to re-
ceive a 8-mg candesartan/5-mg amlodipine tablet (ARB/CCB group) or a 8-mg
candesartan/6.25-mg HCTZ tablet (ARB/HCTZ group) once every morning. The
primary and secondary end-points were morning DDV, assessed by SD of SBP
(SD-SBP), and morning SBP average, respectively, after 6-month treatment (Fig-
ure).

Conclusions: ARB/CCB and ARB/HCTZ reduced morning DDV and morning
SBP to the similar levels. Therefore, strict BP lowering is important for DDV re-
duction, irrespectively of antihypertensive regimen.
Acknowledgement/Funding: A grant for the science frontier research Promo-
tion Centers and a KAKEN from the Ministry of Education, Science, Sports and
Culture, Japan
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Effectiveness of perindopril/amlodipine fixed dose combination in
hypertensive patients with coronary artery disease. A panhellenic
prospective non-interventional study

V. Kotsis1, V. Grammatikou2, M.S. Kallistratos2, D. Papadopoulos3. 1Hospital

Papageorgiou, Hypertension Center, 3rd Department of Medicine, Thessaloniki,

Greece; 2Servier Hellas Pharmaceuticals, Ltd, Athens, Greece; 3Laiko University

General Hospital, Hypertension Clinic, Department of Cardiology, Athens,

Greece

Background/Introduction: Recent ESH/ESC 2013 guidelines recommend the
initiation of treatment with a two-drug combination in hypertensive patients with
coronary artery disease (CAD). The prompt reduction of blood pressure (BP)
in these patients is translated into an improvement in cardiovascular (CV) mor-
bidity and mortality. Moreover, in hypertensive patients with CAD, the use of
an angiotensin-converting enzyme inhibitor (ACEi) and calcium antagonist have
pleiotropic effects above and beyond BP reduction.
Purpose: The aim of this study was to record the effectiveness, adherence,
safety, and tolerability of perindopril/amlodipine fixed-dose combination (FDC) in
hypertensive patients with CAD during a 4-month treatment period.
Methods: In this observational study, 1907 hypertensive patients with CAD, who
had been recently commenced on perindopril/amlodipine FDC at the treating
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physician’s discretion, were recruited from 192 non-hospital centers. The data
were recorded at baseline, and at 1 and 4 months of treatment. Adherence to
treatment was assessed through the 4-item Morisky Medication-Taking Adher-
ence Scale (MMAS-4, recorded at the 2nd and 3rd visit). Patients’ total CV risk
was assessed through the ASCOT-BPLA risk score model (ASCORE) that evalu-
ates age, sex, smoking, diabetes, previous BP treatment, systolic BP, total choles-
terol, high-density lipoprotein–cholesterol, fasting glucose, and creatinine levels.
Results: From 1907 hypertensive patients who were recruited for this study, 7
patients (0.4%) discontinued treatment. According to the ASCORE model, 79.2%
of the patients were considered as high or very high CV risk. Mean systolic BP
(SBP)/diastolic BP (DBP) values decreased from 156.5±15.0/89.9±9.6 mmHg
(1st visit), to 130.8±8.4/78.2±6.4 mmHg on the 3rd visit (P<0.001). Patients with
higher BP values or high CV risk on the 1st visit showed greater BP reduction
(P<0.001). At study completion, patients with grade 1, 2, and 3 hypertension
showed a SBP/DBP reduction of 19.3/9.4 mmHg, 31.5/13.5 mm Hg and 47.8/22.2
mmHg, respectively (P<0.001). Patients with moderate, high, and very high CV
risk showed a SBP/DBP reduction of 23.2/11.4 mm Hg, 25.4/11.4 mm Hg and
36.2/15.9 mmHg, respectively (P<0.001). The BP reduction observed in these
patients was significant, regardless of the previous antihypertensive treatment ad-
ministrated (P-value nonsignificant for the use, or non-use, of other antihyperten-
sive drug classes/type of drugs). Adherence to treatment was high: 85.7% (1628
patients) of the sample were taking their treatment every day at 4 months. A total
of 1607 patients (84.2%) received a constant dose of perindopril/amlodipine FDC
throughout the study, of which 45.6% received the lowest dose of 5 mg/5mg.
Conclusions: Perindopril/amlodipine FDC promptly and significantly decreases
BP levels, regardless of the previous antihypertensive treatment administrated,
with high adherence to treatment.
Acknowledgement/Funding: Servier Hellas
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Effect of algorithmized antihypertensive treatment at masked
uncontrolled hypertension persistence in uncomplicated
hypertensives

K. Amosova, I.U. Rudenko. National O.O. Bohomolets Medical University, Kiev,

Ukraine

Background: Masked uncontrolled hypertension (MUH) has carries cardiovas-
cular risk comparable to that of sustained hypertension, but effect of antihyper-
tensive treatment on its short-term persistence remains uncertain.
Purpose: To assess MUH persistence in uncomplicated hypertension (UH) dur-
ing 6 month (M) algorithmized antihypertensive treatment in a real-life longitudinal
program.
Methods: Per protocol cohort of PERFECT-BP prospective observational study
(No. ISRCTN75706523) included 436 patients (pts) <75 years (57,6±0.5years)
newly diagnosed (18,3%) or treated but uncontrolled (<200/120mmHg) UH. Pts
and MDs (54 ambulatory cardiologists) were provided with validated oscillometric
blood pressure (BP) measurement devices with individually selected and univer-
sal cuff correspondingly. At visit 1, pts were given training and written instructions
for home BP monitoring (HBPM) and recording (twice per day for 7 consecutive
days before each visit at day (D) 7, M1, 2, 3, 6) and were prescribed or switched
to perindopril/amlodipine fixed-dose combination (FDC). Step 2 for target office
BP (<140/90 mmHg) attainment was FDC uptitration, step 3 – plus indapamid-
SR, step 4 – spironolactone, step 5 – moxonidine or doxasosine. Doses of FDC
and therapy increasing were at discretion of MDs. Normotension was defined
as office BP<140/90 and home BP<135/85mmHg; MUH – as office BP<140/90
and home BP≥135/85mmHg; sustained hypertension – as office BP≥140/90 and
home BP≥135/85mmHg; white coat hypertension – as office BP≥140/90 and
home BP<135/85mmHg.
Results: At D7 target office BP was attained in 96 (22%), at M1 – in 197 (45,2%),
at M2 – in 261 (59,9%) and M3 – in 325 (74,5%; p<0,0001 compared to D7) pts.
So, within 3 M of treatment target office BP was recorded at 879 visits with MUH at
270 (30,7%) of them: at D7 – in 47 (49%); M1 – in 73 (37,1%); M2 – in 74 (28,4%);
M3 – in 77 (23,7%; p<0,001 compared to D7) pts. At the next visit in the 232
(85,9%) cases, when the therapy has not increased, MUH persisted in 69 (29,7%)
pts, converted to sustained hypertension – in 38 (16,4%), to normotension – in
118 (50,9%) or to white coat hypertension – in 7 (3%) pts. By M6 MUH was
indentified in 79 (22,3%) from 355 pts with target office BP (p<0,001 compared
to D7).
Conclusion: Prevalence of MUH among UH decreased under the influence of
6M algorithmized treatment at 54,5%, but ignoring of the results of HBPM led to
persisting of MUH in 29,7% of pts and converting to sustained hypertension in
16,4% of them in the short term period of observation.
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Efficacy,safety and treatment adherence with fixed-combination
perindopril arginine/amlodipine in patients switched from previous
ineffective free combination antihypertensive therapy in real practice

M.G. Glezer on behalf of On behalf of the POTENTIAL study participants. I.M.

Sechenov First Moscow State Medical University, Moscow, Russian Federation

Objective: The aim of this postmarketing observational study, POTENTIAL, was
to assess the antihypertensive efficacy and safety of fixed-dose combination

(FDC) perindopril arginine/amlodipine in patients with arterial hypertension un-
controlled by previous free combination antihypertensive therapy, in a real clinical
practice.
Material and methods: The patients included in the program (n=1061, 414 men
[39%], 647 women [61%]) were followed by 243 physicians in 51 regions of the
Russian Federation. The duration of treatment was 3 months. The parameters
recorded were systolic and diastolic arterial blood pressure (BP), rate of achieve-
ment of BP<140/90 mm Hg, rate of positive responses (BP decrease ≥10 mm
Hq) to treatment evaluated by office BP measurement and home blood pressure
monitoring (HBPM), adherence to therapy assessed by the adherence scale, and
self-assessment of state of health using a visual analog scale. Implementation
of the Programme had been approved at a meeting of the Inter-University Ethics
Committee, protocol number 09–14 orr 23.10.2014 (Moscow).
Results: After 3 months, target BP was achieved in 90.8% of patients who were
switched to perindopril arginine/amlodipine FDC. BP was reduced on average by
33.1/15.0 mm Hg (mean baseline BP: 160.0±11.1/92.7±8.8 mm Hg; mean BP
at 3 months: 126.9±8.3/77.7±6.4 mm Hg) (P<0.00001). A positive effect of the
treatment was observed in 93.1% of patients after 2 weeks and 99.4% of pa-
tients after 1 month according to office measurements. According to the results
of HBPM, 63.5% of patients achieved BP<135/85 mm Hg at 3 months. Taking
the drug at night was associated with a greater reduction in BP. Perindopril argi-
nine/amlodipine FDC therapy significantly improved adherence to treatment, from
43.4±18.3% to 71.8±11.7% (P<0.00001). Fifty-three patients (3.92%) dropped
out of the program prematurely, including 16 patients (1.1%) who dropped out
because of adverse effects.
Conclusion: This study demonstrates the benefit of perindopril argi-
nine/amlodipine FDC use in patients whose BP is insufficiently controlled with
a free combination of antihypertensive drugs. Taking the drug in the evening can
help to achieve a more pronounced BP reduction.
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Comparison between canrenone or hydrochlorothiazide in addition to
sartans in hypertensive diabetic patients

G. Derosa, D. Romano, A. D’Angelo, P. Maffioli. University of Pavia, Pavia, Italy

Aim: To evaluate the effects of canrenone compared to hydrochlorothiazide in
addition to sartans on glycemia, lipid profile, potassium, aldosterone and renal
function in hypertensive, diabetic patients.
Methods: We enrolled 182 Caucasian patients affected by hypertension and type
2 diabetes mellitus. Patients were already in treatment with sartans, at randomiza-
tion patients were randomized to canrenone, 50 mg once a day, or hydrochloroth-
iazide 12,5 mg once a day for 12 months. Patients not reaching blood pressure
target, were up-titrated to canrenone 100 mg or hydrochlorothiazide 25 mg once
a day. We evaluated at the baseline, and after 6 and 12 months, these parame-
ters: systolic (SBP) and diastolic blood pressure (DBP), body weight, body mass
index (BMI), fasting plasma glucose (FPG), post-prandial glucose (PPG), fasting
plasma insulin (FPI), homeostasis model assessment insulin (HOMA-IR), lipid
profile, potassium, plasma aldosterone, urine albumin excretion rate, estimated
glomerular filtration rate.
Results: We observed a significant similar decrease of SBP and DBP with both
canrenone and hydrochlorothiazide after 6, and 12 months, without differences
between groups. Canrenone gave a significant decrease of FPG, PPG, FPI, and
HOMA index compared to baseline, while there was a significant increase of the
same parameters with hydrochlorothiazide. Moreover, values recorded with can-
reone were lower compared to the ones recorded with hydrochlorothiazide. No
variations of lipid profile were recorded with canrenone, while there was a worsen-
ing of total cholesterol and triglycerides with hydrochlorothiazide. Potassium lev-
els were decreased, and uric acid levels were increased by hydrochlorothiazide,
but not by canrenone that had a neutral effects on these parameters. We recorded
a slight decrease of estimated glomerular filtration rate with hydrochlorothiazide,
and an improvement with canrenone. Plasma aldosterone levels were decreased
by canrenone and decreased by hydrochlorothiazide.
Conclusion: Despite giving similar blood pressure, canrenone seems to be more
effective than hydrochlorothiazide in improving metabolic parameters such as
glycemia, insulinemia, uric acid levels, and in improving estimated glomerular fil-
tration rate.

P566 | BEDSIDE
Five-year trends in specific risk factors in hypertensive patients
reffered to specialized cardiological centre

N. Zvartau1, A. Krikunov2, A. Semakova2, E. Bolgova2, S. Kovalchuk2,
A. Boukhanovsky2, A. Konradi1. 1Almazov Federal North-West Medical

Research Centre, Hypertension, Saint Petersburg, Russian Federation; 2ITMO

University, Saint Petersburg, Russian Federation

Background: Age and gender, diabetes mellitus (DM) and lipid disorders are
considered to be independent risk factors and predispose to higher risk of car-
diovascular complications and poor outcome, thus require more aggressive treat-
ment strategies and follow-up.
Purpose: The main objective of this study was to describe trends in age, gender,
prevalence of DM and lipids disorders in adult hypertensive patients referred to
specialized cardiology clinic during the period of January 2010 - December 2014.
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Methods: Data included 59268 (21153 males and 38115 females) records of
patients, mean age 58.3±13,8 years, referred to specialized clinic due to uncon-
trolled hypertension. Descriptive statistics were used to estimate the means in
gender and age [under 35 years (n=4079), 35–49 (n=8566), 50–65 (n=26381),
older than 65 (n=20242) years] subgroups. Linear regression was employed to
determine the yearly trends. Age and gender-specific results were adjusted to
Saint-Petersburg general population data for 5-years period and every studied
year.
Results: During the 5-years period mean age increased from 56,6±13,8 to
59,7±13,8 years (R2=0,98, p=0,002), both in male (from 51,1±16,0 to 53,8±11,7;
R2=0,98, p=0,01) and female (from 59,9±11,0 to 63,0±11,7; R2=0,99, p=0,0005)
populations, mostly due to subgroup over 65 years (from 28% to 39%; R2=0,90,
p=0,01). The proportion of male hypertensive patients was 35,5% without sig-
nificant 5-years trends. The average prevalence of known lipid disorders for the
studied period was 3,7% (2160 patients) without any significant trends. Increased
level of total cholesterol in combination with increased low density lipoprotein
levels was the most frequent disorder (917 cases; 42,7%). There were no sig-
nificant changes in prevalence and characteristics of lipids disorders in gender
subgroups. Analysis of age groups demonstrated increase in lipid disorders fre-
quency in patients over 65 years (R2=0,80; p=0,04). The average prevalence of
known diabetes was 14,5% (8592 patients) and impaired glucose tolerance 0,9%
(518 cases) without any significant trends during studied period in overall popu-
lation and in gender subgroups. While in subgroup of hypertensive patients over
65 years there was an increase in prevalence of diabetes and impaired glucose
tolerance during the last 5 years (R2=0,78, p=0,05 and R2=0,95 p=0,005, respec-
tively).
Conclusions: During the last five years referred hypertensive patients became
older mostly due to increase of proportion of patients over 65 years, which is
associated with excess prevalence of metabolic disorders in difficult to control
hypertension. These trends may be important for the development of total risk
reduction programs in the elderly and explain general poor blood pressure control.

PERCUTANEOUS STRUCTURAL HEART
INTERVENTIONS
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Comparison of outcomes between nonagenarian and younger patients
undergoing transcatheter aortic valve replacement (TAVR) with the
LOTUS valve

S. Ramkumar, H. Rashid, S. Zaman, L. McCormick, R. Gooley, D. Jackson,
I.T. Meredith. Monash Health, Monash Heart, Melbourne, Australia

Introduction: Nonagenarians have high periprocedural risk following tran-
scatheter aortic valve replacement (TAVR). Outcomes in nonagenarians following
Lotus valve implantation is currently not known.
Aim: Compare the outcomes of nonagenarians and younger patients undergoing
TAVR with the Lotus valve.
Methods: 104 consecutive patients with Lotus valve implantation were divided
into two groups (nonagenarian group ≥88 yrs and control cohort <88 yrs). Data
was collected on peri-procedural complications and 30 day follow-up outcomes.
Primary endpoint was 30 day mortality and disabling stroke. Secondary endpoints
included procedure time, length of stay and complications.
Results: 104 patients (Nonagenerians n=23 mean age 90.6±2.6 yrs, control
group n=81 patients mean age 81.1±4.6 yrs). Baseline characteristics were sim-
ilar in both groups except for more hypertensives in the controls (p=0.013). Sur-
gical risk was similar in both groups. There was one death and no myocardial
infarcts in both groups (p=0.337) and one disabling stroke (2%) in the control
group. Procedure time (120.4 vs 133.8 min, p=0.073), length of stay (mean 9.7 vs
9.5 days, p=0.888) and rates of complications were similar in nonagenarians and
controls. There was a higher proportion of patients in the nonagenarian group
requiring rehabilitation (43% vs 22% p=0.046).

Outcomes post Lotus valve implantation

Outcome Nonagenerian (n=23) Control (n=81) p value

Age (SD), years 90.6 (2.6) 81.1 (4.6) <0.001
Male (%) 12 (52) 36 (44) 0.512
Procedure time (min) 120.4 (26.2) 133.8 (44.1) 0.073
Death (%) 1 (4) 1 (1) 0.337
Myocardial infarction (%) 0 (0) 0 (0) –
Disabling stroke 0 (0) 1 (1.2) 0.595
Mean length of stay (SD) 9.7 (7.4) 9.5 (8.6) 0.888
Rehab admission (%) 10 (43) 18 (22) 0.046
Major vascular complications (%) 3 (13) 10 (12) 0.929
Emergency surgery (%) 1 (5) 2 (2) 0.635
AKIN stage II/III AKI (%) 0 (0) 6 (7) 0.179

Conclusion: Nonagenarians may have similar outcomes and length of stay with
increased rates of rehabilitation when compared to younger patients post Lotus
valve implantation.
Acknowledgement/Funding: Boston Scientific and Medtronic and proctor fees
from Boston Scientific.
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Mitral balloon valvuloplasty long-term follow-up of single balloon
versus inoue balloon techniques. Independent predictors of survival
and event free survival

I.P.B. Aragao, E.C.S. Peixoto, R.T.S. Peixoto, R.T.S. Peixoto, A.A.B. Aragao,
V.F. Marcolla. Military Police From Rio de Janeiro State Government, Cardiology,

Rio de Janeiro, Brazil

Background: The single balloon (SB) is the less expensive technique to perform
mitral balloon valvuloplasty (MBV). This study aimed to demonstrate that MBV
done with SB Balt has similar outcome and long-term follow-up (FU) than MBV
done with the Inoue worldwide accepted technique.
Methods: From 1987 to 12/31/2013 a total of 526 procedures were performed,
being 313 with a FU, 57 (18.8%) with Inoue balloon (IB), the IB group (IBG) and
256 (82.1%) SB Balt group (SBG). The mean FU in IBG was 33±27 (2 to 118)
months and in SBG 55±33 (1 to 198) months (p<0.0001). Univariate analysis
and multivariate Cox analysis were utilized to determine independent predict of
survival variables and event free survival (EFS) in both technique groups being
major events (ME): death, cardiac surgery and new MBV.
Results: In IBG and SBG there were: female 43 (75.4%) and 222 (86.7%) proce-
dures, (p=0.0276), mean age 37.3±10.0 (19 to 63) and 38.0±12.6 (13 to 83) years
(p=0.7138), sinus rhythm 51 (91.1%) and 215 (84.0%), (p=0.1754), echo score
(ES) 7.6±1.3 (5 to 10) and 7.2±1.5 (4 to 14) points (p=0.0528), echo mitral valve
area (MVA) pre-MBV 0.96±0.18 and 0.93±0.21 cm2 (p=0.2265). Post-MBV mean
MVA (Gorlin) were 2.00±0.52 and 2.02±0.37 cm2 (p=0.9550) and at the end of
the FU: echo MVA 1.71±0.41 and 1.54±0.51 cm2 (p=0.0552), new severe mitral
regurgitation in 5 (8.9%) and 17 (6.6%) patients (p=0.5633), new MBV in 1 (1.8%)
and 13 (5,1%), (p=0.4779), mitral valve surgery in 3 (5.4%) and 27 (10.4%),
(p=0.3456), deaths 2 (3.6%) and 11 (4.3%) deaths, (p=1.000), cardiac deaths
1 (1.8%) and 9 (3.5%), (p=1.0000), ME 5 (8.9%) and 46 (18.0%), (p=0.1449). In
univariate analysis and in multivariate Cox analysis the SB or IB do not predict
survival or event free survival and independent risk factors to survival in multi-
variate Cox analysis with 2 models with 5 and 6 variables were: age <50 years
(p=0.016, HR=0.233, CI 95% 0.071–0,764), ES ≤8 (p<0.001, HR=0.105, CI 95%
0.34–0.327), MBV dilatation area (p<0.001, HR=16.838, CI 95% 3.353- 84.580)
and no mitral valve surgery in the FU (p=0.001, HR=0.152, CI 95% 0.050–0.459)
and to event free survival: no prior commissurotomy (p=0.012, HR=0.390, CI
95% 0.187–0.813) and post-MBV MVA ≥1.50 cm2 (p<0.001, HR=7.969, CI 95%
3.413–18.608).

Conclusions: SB and IB MBV had similar survival and event free survival in the
FU. Independent predictors of survival were: age, ES, MBV dilatation area and no
mitral valve surgery in the FU and event free survival: no prior commissurotomy
and post-MBV MVA
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Effect of bivalirudin vs unfractionated heparin in transcatheter aortic
valve implantation with balloon-expandable valves. The BRAVO-3 trial

A. Linke1, J. Chandrasekhar2, C. Hengstenberg3, D. Tchetche4, A. Colombo5,
R. Jeger6, D. Hildick-Smith7, J. Webb8, P. Boekstegers9, E. Van Belle10,
G. Sardella11, D. Bernstein12, R. Mehran2, P. Anthopoulos13, G. Dangas2 on
behalf of BRAVO 3. 1University of Leipzig, Leipzig, Germany; 2Mount Sinai

Medical Center, New York, United States of America; 3Munich Heart Alliance,

Munich, Germany; 4Clinic Pasteur of Toulouse, Toulouse, France; 5San Raffaele

Hospital of Milan (IRCCS), Milan, Italy; 6University Hospital Basel, Basel,

Switzerland; 7Sussex Cardiac Centre, Brighton, United Kingdom; 8St Paul’s

Hospital, Vancouver, Canada; 9Helios Hospital Siegburg-Bonn, Siegburg,

Germany; 10CHRU Lille, Lille, France; 11Umberto I Polyclinic of Rome, Rome,

Italy; 12The Medicines Company, Parsippany, New Jersey, United States of

America; 13The Medicines Company, Zurich, Switzerland

Background: Selection of valve type may impact bleeding and vascular compli-
cations in transcatheter aortic valve implantation (TAVI). Whether bivalirudin (BIV)
reduces bleeding vs unfractionated heparin (UFH) with balloon expandable (BE)
TAVI is not known.
Purpose: To explore the differences in outcomes with BIV vs UFH in patients
undergoing TAVI solely with BE valves.
Methods: The BRAVO-3 trial included 500 patients undergoing transfemoral TAVI
with BE valves and randomized to receive BIV vs UFH. Primary endpoint was
Bleeding Academic Research Consortium (BARC) type ≥3b bleeding at 48 h.
Major adverse cardiovascular events (MACE) were a composite of death, my-
ocardial infarction or stroke. Net adverse cardiovascular events (NACE) were a
composite of MACE or BARC ≥3b bleeding.
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Results: Of the study cohort, 251 were treated with BIV and 249 with UFH. Mean
patient age was 81.8±6.7 years; mean EuroScore I was 16.5±10.2; 51% were
women. There were no significant baseline differences between groups. Clinical
outcomes at 48 h and 30 days are presented in the Table.

Clinical outcomes in patients receiving balloon-expandable valves

BIV n=251 UFH n=249 P-value

48 hours BARC ≥3b bleeding 19 (7.6%) 20 (8.0%) 0.85
Death 4 (1.6%) 4 (1.6%) 1.00
Stroke 6 (2.4%) 4 (1.6%) 0.75
MACE 10 (4.0%) 9 (3.6%) 0.83
NACE 26 (10.4%) 28 (11.2%) 0.75

30 days ≥3b bleeding 24 (9.6) 21 (8.4) 0.65
Death 8 (3.2) 9 (3.6) 0.79
Stroke 8 (3.2%) 7 (2.8%) 0.81
MACE 14 (5.6) 18 (7.2) 0.45
NACE 34 (13.5) 35 (14.1) 0.86

Conclusions: Patients undergoing TAVI with BE valves had similar early out-
comes with BIV or UFH.
Acknowledgement/Funding: The Medicines Company
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Transradial versus the transfemoral approach in alcohol septal
ablation

F. Sawaya, M. Spaziano, A. Roy, T. Hovasse, P. Garot, H. Benamer, T. Unterseeh,
S. Champagne, M.C. Morice, B. Chevalier, Y. Louvard, T. Lefevre. Ramsay

Générale de Santé - Institut Cardiovasculaire Paris Sud, Interventional

Cardiology, Massy, France

Aims: The efficacy, feasibility and acute procedural outcomes of TR versus trans-
femoral (TF) approach for alcohol septal ablation (ASA) have not yet been deter-
mined.
Methods and results: We retrospectively analyzed 240 patients who underwent
an ASA procedure at our institution from November 1999 to November 2015. The
TR approach was performed in 172 cases and the remaining 68 cases through
the TF approach. The use of TR progressively increased from 62% in 1999–
2005 to 91% in 2012–2015 (p=0.0001). All procedures were performed under
conscious sedation with echocardiography guidance. Procedural success was de-
fined as more than 50% decrease in peak gradient without any in-hospital major
cardiac event.
Mean age was 57.6±15.7 vs. 58.4±14.7 years in the TR and TF, respectively
(p=0.70). Baseline NYHA class (III or IV: 67.5% vs. 62.1%, p=0.45) and mean
resting or exercise left ventricular outflow tract (LVOT) peak gradient (93.3±41.92
vs. 94.3±42.34 mmHg, p=0.86) were similar between the TR and TF, respectively.
Total contrast used (74.2 vs. 100 ml, p=0.43), total radiation Air kerma area prod-
uct (43.7 vs. 72.9 Gy.cm-2, p=0.38) and acute resting LVOT peak gradient post-
ASA (19.3±19.70 vs. 20.5±18.11 mmHg, p=0.77) were similar in both the TR and
TF groups, respectively.
Procedural success was 91.9%and 91.2% in the TR and TF groups, respectively
(p=0.97). New pacemaker implantation rates were similar in both groups (10.7%
vs. 11.9%, p=0.82). There was only 1 intra-hospital death for the full cohort from
the TF group and one coronary dissection in the TR group.
Conclusion: Alcohol septal ablation procedure can be performed safely, effec-
tively and with high success rates from the radial approach.
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Long term follow up after transcatheter tricuspid valve-in-valve
replacement using Edwards Sapien XT valve

M. Lunardi, R. Scarsini, C. Zivelonghi, G. Pesarini, C. Vassanelli, F. Ribichini.
University of Verona, Department of Medicine, Section of Cardiology, Verona,

Italy

Background: Percutaneous tricuspid valve-in-valve replacement can be a feasi-
ble treatment for high-risk patients with previous tricuspid bioprosthesis that un-
dergo valve degeneration and develop refractory heart failure. No data on long-
term follow after trans catheter tricuspid valve-in-valve replacement is currently
available.
Purpose: The purpose of this analysis is to report data on clinical and echo-
graphic long term follow up of patients treated with tricuspid valve-in-valve re-
placement in our center.
Methods: Procedural and clinical in-hospital outcome data was collected from our
institutional registry. Long-term follow up was assessed with transthoracic echo-
cardiography and outpatient clinic visits as part of our standard care program.
Results: From January 2013 to June 2014 three patients underwent transfemoral
tricuspid valve-in-valve replacement at our institution. One patient presented with
severe TR whereas the other two had severe symptomatic steno-insufficiency of
degenerated biological prosthesis. Edwards Sapient XT 29 mm valve were im-
planted in all cases. Mean age and weight were 60.3 (54.3–66.6) years and 70
(54–89) kg. Procedure succeeded in all patients, with no procedural complica-
tions observed. At hospital discharge, all patients had mild to trivial tricuspid with
consistent and immidiate improvement of the functional class (from NYHA III-IV
to NYHA I-II). All patients were alive at mean follow up of 27.2 (19.9–36.5) months

and no cardiovascular event has been registered. At long-term echocardiographic
assessment a mean TV gradient <4mmHg was found in all patients. TR was es-
timated as mild in two cases and moderate in one patient.
Conclusion: Trancatheter tricuspid valve-in-valve replacement is a valuable op-
tion to treat high-risk patients with symptomatic severe TR or steno-insufficiency
that recurs after surgical valve degeneration. Sapient XT valves implanted on tri-
cuspid degenerated biological prosthesis are performing well at long-term follow
up.
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5 years after percutaneous edge-to-edge mitral valve repair, what has
happened?

F.A. Kortlandt, A. Bakker, F.D.E. Eefting, M.J. Swaans, J.A.S. Van Der Heyden,
B.J.W.M. Rensing. St Antonius Hospital, Department of Cardiology, Nieuwegein,

Netherlands

Background: Percutaneous edge-to-edge repair of the mitral valve has shown
to be a good alternative to conservative therapy, for patients with symptomatic
severe mitral valve regurgitation who are denied surgical treatment. Not much is
known about the long term durability of this relatively new percutaneous treat-
ment.
Aim: The main aim of this study is to evaluate morphologic and physiological
changes of the heart, 5 years after treatment with percutaneous edge-to-edge
mitral valve repair. Secondary aims are to evaluate clinical status and quality of
life at long term follow-up, and to compare the primary patient cohort to a control
cohort who have met a hard end point.
Methods and results: From 2009 and ongoing, our department has performed
over 250 percutaneous mitral valve repair interventions using the MitraClip sys-
tem. Medical history, transthoracic echocardiography, 6-minute-walk-test and lab-
oratory blood testing have been registered prospectively. Most of our patients
treated with the MitraClip are high-surgical-risk, with a mean European system
for cardiac operative risk evaluation II of 9.6±7.7% and left ventricular ejection
fraction of 36.4±15.3%.
After excluding for hard endpoints (death, “redo” percutaneous intervention, surgi-
cal mitral valve repair/replacement or heart transplantation), we have selected 32
patients with a median follow-up of 1802 days. For this group, we have planned
clinical follow-up including transthoracic echocardiography, a 6-minute-walk-test
and laboratory blood testing. The main goal of this study is to compare pre- and
peri-procedural baseline characteristics with data at 5 years of follow-up.
We have also identified a cohort of 32 patients previously treated with the Mitr-
aClip who have met an endpoint, with a “theoretical” (if we ignore the fact that
they have met an endpoint) median follow-up of 1739 days. We will compare
this control group with the original cohort to identify predictors for mortality or
re-intervention.
Conclusions: To our knowledge, this is currently the only study evaluating 5
years follow-up after MitraClip treatment for patients with mitral valve regurgita-
tion in a “real world” setting. We expect to have acquired all data to perform final
analysis by March-April 2016.
Acknowledgement/Funding: Experiment TopZorg, ZonMw
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Is multiparametric FRANCE-2 score better than EuroSCORE II and STS
PROM in predicting early mortality after transcatheter aortic valve
implantation?

J. Carmo, R. Teles, A. Ferreira, J. Brito, J. Abecasis, T. Nolasco, H. Mesquita
Gabriel, M. Almeida, J.P. Neves, M. Mendes. Hospital de Santa Cruz, Lisbon,

Portugal

Background: The decision on the therapeutic technique in severe aortic steno-
sis must balance the risk of surgery and transcatheter aortic valve implantation
(TAVI). Surgical risk scores have been widely used to identify patients at high sur-
gical risk who may benefit from TAVI. Recently it was presented a multiparametric
TAVI mortality risk score based on French registry – FRANCE 2.
Purpose: To evaluate the FRANCE 2 score performance in early mortality when
compared with the EuroSCORE II (ES II) and STS Prom (STS) in our population.
Methods: Longitudinal prospective single-center registry including 240 patients
submitted to TAVI. The discriminative power was evaluated by using the area
under the receiver operating characteristic curve (AUC) and net reclassification
index (NRI), and plots assessed calibration.
Results: The population had a mean age of 81±7 years and 57% were fe-
male. Transfemoral approach was used in two thirds of patients. There were 14
deaths in the first 30 days (5.8%). The ES II and STS were better discriminative
than FRANCE 2 by receiver operating characteristic curves (AUC for ES II 0.67,
confidence interval CI 95% 0.51–0.84, p=0.029; AUC for STS=0.67, 0.55–0.80,
p=0.029, AUC for FRANCE 2 0.53 0.39–0.66, p=0.724). The NRI of ES II versus
FRANCE 2 was 0.57 (p=0.019) and the NRI of STS versus FRANCE 2 was 0.21
(p=0.220). ES II, STS and FRANCE 2 overestimated early mortality by 11.2%,
7.2% and 38.8%, respectively.
Conclusions: The ES II was the most discriminative and calibrated score at pre-
dicting early mortality in our population.

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/37/suppl_1/1/2197550 by Biblioteca Biologica user on 22 February 2024



Percutaneous structural heart interventions 69

Abstract P584 – Figure 1

P574 | BEDSIDE
Application of echocardiographic three-dimensional printed left atrial
appendage model to guide transcatheter left atrial appendage
occlusion

H.-N. Song, Q. Zhou, Q. Deng, B. Hu, J.-L. Chen, L. Zhang, R.-Q. Guo. Renmin

Hospital of Wuhan University, Wuhan, China People’s Republic of

Background: In recent years, the novel three dimensional printing technology
has been introduced for cardiovascular disease clinical application. Percutaneous
left atrial appendage (LAA) closure is applied to prevent cerebrovascular em-
bolism due to atrial fibrillation. Previous studies suggested that significant vari-
ations in LAA morphology could increase the risks of injury of the LAA and the
chances of thrombosis and cardiac tamponade.
Objectives: This study aimed to determine the feasibility of three dimensional
(3D) printed left atrial appendage (LAA) models based on 3D transesophageal
echocardiography (3D TEE) data and its application value in the interventional
LAA closure.
Methods: Eighteen patients who had interventional LAA occlusion underwent
pre-procedure TEE and cardiac CT. TEE 3D full volume raw data of the LAA
were acquired and post-processed to create a 3D model file. Two modes of the
LAA model (cardiac chamber model, cardiac wall model) were printed out by 3D
printer. The LAA morphologic classification was assessed by 3D printed cham-
ber model and the LAA dimension measurement was performed on 3D printed
wall model. Additionally, preoperative rehearsal was performed on the 3D printed
cardiac wall models in the cases with complex LAA structure.
Results: In all the patients, 3D TEE full volume data of the LAA were successfully
reprocessed and printed out as 3D LAA chamber models and 3D LAA wall mod-
els. The consistency of LAA morphologic classification judgment based on 3D
printed models and cardiac CT was 0.918 (P<0.01).The LAA ostium dimension
measured on 3D printed model was greater than 2D TEE (P<0.01) and smaller
than X-ray (P=0.02), and the LAA depth was greater than 2D TEE (P<0.01)
whereas was not significantly different with X-ray (P=0.54).Based on 3D model
morphology, there were 3 complex LAA which were recommended a particular
occlusion plan after pre-procedure rehearsal on 3D model. The occlusion suc-
cess rate was 100%.
Conclusions: Echocardiographic 3D printing technique is feasible and have
promising value in supporting planning the transcatheter LAA occlusion.
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Unilateral carotid artery occlusion is associated with higher stroke
rate after TAVI

J. Michel1, C. Pellegrini1, T. Rheude1, T. Trenkwalder1, P. Mayr1, M. Kasel1,
S. Brecker2, A. Kastrati1, O. Husser1, C. Hengstenberg1. 1Deutsches

Herzzentrum Technische Universitat, Munich, Germany; 2St George’s University

of London, London, United Kingdom

Aim: This study aimed to assess the prevalence and effect of carotid artery dis-
ease on clinical outcomes after transcatheter aortic valve implantation (TAVI) for
severe aortic stenosis.
Methods and results: This single centre retrospective analysis assessed

676 consecutive patients undergoing elective transfemoral TAVI using routinely
available balloon-expandable or self-expanding valves between November 2011
and June 2015. Pre-TAVI carotid duplex data, baseline characteristics, and 30-
day outcomes according to Valve Academic Research Consortium 2 (VARC-2)
were collected. In total 8% (56/676) of cases were excluded due to unavailable
carotid or 30-day follow up data, resulting in 620 patients for analysis. A balloon-
expandable valve was used in 87% (534/616) of patients and post-dilatation was
employed in 32% (199/616). Overall, the rate of 30-day stroke was 3%; the com-
bined VARC-2 safety endpoint criterion was reached in 16.4%. The prevalence of
carotid artery disease (CAD) – defined as internal carotid artery stenosis ≥50%,
or prior carotid intervention – was 17% (108/620) overall and further subdivided
into – unilateral 50–99% stenosis, 12% (76/620); unilateral 70–99% stenosis, 3%
(18/620); bilateral ≥50%, 3% (18/620); and unilateral occlusion, 2% (15/620).
Overall, there was no significant difference in 30-day stroke rate between pa-
tients with and without CAD (4% versus 3%; p=0.773). No strokes occurred in pa-
tients with unilateral 50–99%, 70–99%, or bilateral ≥50% stenosis (p=>0.999).
However, the group with unilateral occlusion had a significantly higher rate of
stroke compared to those without unilateral occlusion (20% (3/15) versus 3%
(18/605); p=0.012). Unilateral occlusion remained the only significant variable in
multivariate analysis assessing the effect of age, gender, creatinine clearance,
EuroSCORE, post-dilatation, diabetes, atrial fibrillation and impaired left ventric-
ular function on 30-day stroke rate (OR 8.1, 95% C.I. 2–31).
Conclusion: Carotid artery disease was common in this real-world TAVI popula-
tion. Overall, CAD was not associated with worse 30-day stroke rate. However, the
stroke rate was significantly higher in the unilateral carotid occlusion subgroup.
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Effect of transcatheter aortic valve replacement on pulmonary artery
systolic pressure

C. Lozano Granero, G.A. Villareal Cedeno, R.A. Hernandez-Antolin, L. Salido
Tahoces, J.L. Mestre, C. Moreno Vinues, M. Valverde Gomez, M. Pascual
Izco, G.L. Alonso Salinas, I. Boretti, C. Izurieta, C. Arias Miranda, J.J. Jimenez
Nacher, C. Fernandez-Golfin, J.L. Zamorano. University Hospital Ramon y Cajal

de Madrid, Cardiology, Madrid, Spain

Introduction: Pulmonary arterial hypertension (PAH) is a common comorbidity in
patients with aortic stenosis that has been proved to dampen long-term survival
after transcatheter aortic valve replacement (TAVR). Nevertheless, the procedure
itself may positively impact on right heart haemodynamics, leading to a decrease
in pulmonary artery systolic pressure (PASP). The extent of this change in pa-
tients with or without PAH has not been well established to date.
Purpose: The aim of our study was to determine the effect of TAVR on PASP,
with special attention on patients with a previous finding of PAH.
Methods: An observational study including prospectively collected data from 124
consecutive patients undergoing TAVR in a single tertiary centre was conducted.
PASP was estimated by adding the tricuspid regurgitation gradient and estimated
right atrial pressure obtained by transthoracic echocardiography before and 48
hours after the procedure. PAH was defined as a PASP ≥40 mmHg prior to the
procedure, and classified as mild for PASP between 40 and 49 mmHg, moderate
between 50 and 59 mmHg and severe over 60 mmHg.
Results: PASP before and 48 hours after the procedure could not be determined
in 29 patients (23.4%) because of lack of acceptable echocardiographic window,
absence of tricuspid regurgitation or delayed echocardiographic control. Of the
remaining 95 cases, 42 patients (44.2%) had elevated PASP qualifying as PAH
prior to the procedure. At 48 hours, PASP decreased in the group with PAH (−5.45
mmHg) while it increased in the group without PAH (5.51 mmHg) in a statistically
significant manner (p<0.0001).
Considering the different degrees of PAH, the most important decline was ob-
served in the group with moderate PAH (-8.05 mmHg), compared to those with
mild (-4.32 mmHg) or severe (-3.49 mmHg), although in a pairwise comparison
applying Bonferroni correction, both mild and moderate groups experienced a sta-
tistically significant fall compared to the group without PAH (-9.83 mmHg for mild
PAH vs no-PAH (p=0.021); -13.54 mmHg for moderate PAH vs no-PAH (p=0.001);
and -9.00 mmHg for severe PAH vs no-PAH (p=0.176)).
The decline in PASP was related to diastolic function prior to the procedure, so
that the better the function, measured as the ratio of transmitral Doppler early
filling velocity to tissue Doppler early diastolic mitral annular velocity, both in the
lateral and medial mitral annulus, the greater probability of achieving at least a
5 mmHg drop in PASP (OR =1.25 with p=0.008, 95% CI 1.06–1.48, for the lat-
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eral annulus and OR=1.07 with p=0.018, 95% CI 1.01–1.14, for the medial annu-
lus).
Conclusions: In patients with aortic stenosis undergoing TAVR, the procedure
can provide a fast and significant decrease in PASP, particularly in patients with
PAH of mild and moderate severity and in those with more preserved diastolic
function. The clinical impact of this findings should be assessed in further studies.
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Percutaneous left atrial appendage closure: clinical results in the
medium and long term

M.E. Passos Da Silva, N. Dias Ferreira, P. Fonseca, E. Vilela, C. Guerreiro,
M. Carvalho, M. Ponte, F. Sampaio, R. Fontes Carvalho, J. Ribeiro, L. Santos,
V. Gama Ribeiro. Hospital Center of Vila Nova de Gaia/Espinho, Cardiology, Vila

Nova de Gaia, Portugal

Introduction: Left atrial appendage (LAA) closure is a valid solution for the pre-
vention of thromboembolism in patients with non-valvular atrial fibrillation (AF)
and contraindication/high risk for oral anticoagulation (OAC).
In this study we will describe the clinical follow-up results in the medium and long
term of patients who underwent percutaneous LAA closure in our center.
Methods: Retrospective analysis of medical records of all patients undergoing
percutaneous LAA closure, between May 2010 (first procedure) and Novem-
ber 2015. All patients underwent pre-planning imaging, typically with transoe-
sophageal echocardiography (TEE). The procedure was performed under TEE
guidance. It was recommended 1 month of dual antiplatelet therapy (DAPT) and
at least 6 months of single antiplatelet therapy (SAPT). On November 2015 we
made clinical follow up (100% of patients, median 31 months, IQR 16–47), with
MACCE (cardiovascular death, myocardial infarction, stroke or re-intervention)
and overall mortality analysis.
Results: Fifty patients (success rate of 92.6%) placed the device, average age
74.9±8 years, mean CHA2DS2-VASc 4.3±1.4, mean HAS-BLED 3.64±1,0. Con-
traindications for ACO were: severe bleeding or anemia (74%), high risk of bleed-
ing (10%), INR labile or difficult to control (10%) and recurrent embolic events
despite INR at therapeutic levels (6%).
Thirty-three patients put the Amplatzer Cardiac Plug and 17 Amplatzer Amulet.
The average size of the device was 23.7±3.4 mm and the landing zone, measured
by three-dimensional TEE, 20.9±3.1. There was one peri-procedural complication
- pericardial tamponade after transseptal puncture, solved with pericardiocente-
sis. After 1 year 10 patients made no antiplatelet therapy, 27 SAPT, 1 DAPT and
3 patients resumed ACO (1 for ischemic stroke, 1 deep vein thrombosis and 1 by
adhering thrombus to the device). Five patients died during follow-up (10%), 2 of
them from cardiovascular causes. MACCE incidence was 8%.
On imaging follow up (40 patients), performed by TEE or cardiac computed to-
mography (CT), there were 2 thrombi adherent to the device, 16 leaks (40%), 2
pericardial effusion: 1 of moderate volume and 1 minimum. One of the patients
with thrombus in the LAA died of toxic megacolon, single event in the population
with imaging follow-up alterations.
Conclusion: In this group of high risk patients and with contraindications to OAC,
percutaneous LAA closure was shown to be a safe procedure with low incidence
of peri-procedural complications and long-term events. The prevalence of leaks is
higher than the data published, probably by the use of CT in the follow-up imaging.
The occurrence of leaks did not correlate with clinical events.
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A single-center comparison of the SAPIEN S3 versus the SAPIEN XT
transcatheter heart valves

F. Sawaya, M. Spaziano, A. Roy, P. Garot, T. Hovasse, A. Neylon, H. Benamer,
T. Unterseeh, M.C. Morice, T. Lefevre, B. Chevalier. Ramsay Générale de Santé

- Institut Cardiovasculaire Paris Sud, Interventional Cardiology, Massy, France

Aims: The balloon-expandable Sapien 3 transcatheter heart valve (S3) has a
lower profile delivery system and an external sealing cuff in order to reduce vas-
cular complications and paravalvular leak (PVL), respectively. The objective of this
retrospective analysis was to compare the procedural, 30-day clinical outcomes
and one-year mortality of TAVI with the S3 versus the Sapien XT valve (XT) in
patients with symptomatic severe AS.
Methods and results: Between March 2010 and October 2015, 507 patients
underwent TAVI with the Sapien XT valve and 284 patients received the Sapien
S3 valve at our institution through the transfemoral, transaortic or transapical ap-
proach. Dedicated clinical research assistants collected clinical outcome data as
part of local and national registries.
Mean age was 82.8±7.1 vs. 83.5±7.0 years in the S3 and XT groups, respectively
(p=0.14). Mean STS score was significantly lower in the S3 group compared to
the XT group (5.3±3.5 vs. 6.4±4.0%, respectively [p<0.0001]). Mean EuroScore 2
was also lower in the S3 group (5.1±4.2 vs. 6.6±4.7%, respectively [p<0.0001]).
Pre-dilatation was performed routinely in the XT group (86.8%), which was not
the case in the S3 group (17.7%, p<0001). Post-dilation was performed similarly
in both groups (S3: 15.9%; XT: 12% [p=0.13]). Percentage of valve oversizing
decreased from 22.9% in the XT group to 11.5% in the S3 group (p<0.0001).
The rates of both major vascular complication and greater than mild PVL were
almost 4 times lower in the S3 group compared to the XT group (major vascular
complication: 2.8 vs. 9.9%, p<0.0001; PVL > mild: 2.4 vs. 9.7%, p<0.0001).

However, the rate of new pacemaker implantation was almost twice as high in the
S3 group (17.3 vs. 9.8%, p=0.03).
Mortality at 30 days was similar between the S3 and the XT group (3.5% vs. 8.7%,
respectively [p=0.21]). Mortality at one year was also similar between groups (S3:
25.7 vs. XT: 20.1% [p=0.24]).
Conclusions: The Sapien S3 valve is associated with lower rates of major vascu-
lar complications and PVL compared to the Sapien XT, but higher rates of pace-
maker implantation.
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Efficacy of percutaneous transluminal pulmonary angioplasty for
mid-term outcome in inoperable chronic thromboembolic pulmonary
hypertension

Y. Miura1, T. Inami1, M. Kataoka2, H. Ishiguro1, Y. Shigeta1, H. Kikuchi1,
Y. Nishina1, K. Fukushi1, S. Funahashi1, H. Yoshino1, T. Satoh1. 1Kyorin

University School of Medicine, Second Department of Internal Medicine, Tokyo,

Japan; 2Keio University School of Medicine, Department of Cardiology, Tokyo,

Japan

Background: Percutaneous transuluminal pulmonary angioplasty (PTPA) has
been demonstrated to improve hemodynamic parameters in patients with inoper-
able chronic thromboembolic pulmonary hypertension (CTEPH). However, mid-
term persistent efficacy of PTPA has not already clarified yet.
Purpose: The purpose of this study was to investigate the 3-year outcome and
efficacy for pulmonary hemodynamics after PTPA.
Methods: This study retrospectively included 68 patients with inoperable CTEPH
patients who underwent PTPA until January 2013. Firstly, we investigated the
3-year survival and revascularization rate in overall. Secondary, hemodynamics
parameters such as mean pulmonary arterial pressure (PAP), pulmonary vascular
resistance (PVR) and cardiac index (CI) at baseline, after 1 year, 2 and 3 years in
39 of 68 patients were compared.
Results: A median of age, PTPA session performed per a person and dilated
vessels per a person was 61 [56 - 69] years old, 4 [3–5] and 15 [11–18] respec-
tively. The 3-year survival and revascularization rate were 97% and 3%. Hemody-
namic parameters significantly improved as compared with baseline after PTPA
and were maintained effectively (baseline vs After 1 year, 2 and 3 years; PAP: 42
[34–46] vs. 21 [19–25], 20 [16–25] and 21 [19–24] mmHg, P value <0.0001 vs.
at baseline for all time points, PVR: 8.3 [6.0–14.5] vs. 2.6 [2.2–3.3], 2.3 [1.6–3.2]
and 3.0 [2.1–4.1] wood unit, P value <0.0001 vs. at baseline for all time points, CI:
2.5 [2.1–2.9] vs. 3.1 [2.5–3.6], 3.1 [2.5–3.5] and 2.7 [2.4–3.2] L/min/m2, P value
<0.01 vs. at baseline for all time points).
Conclusion: PTPA could expect not only to improve pulmonary circulation con-
tinuously about 3 years at least, and but also to become a favorable outcome.
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Morphological assessment of the left atrial appendage by gray-scale
inverted imaging of three-dimensional transesophageal
echocardiography: a comparative study with computed tomography

H.-N. Song, Q. Zhou, Q. Deng, B. Hu, J.-L. Chen, L. Zhang, R.-Q. Guo. Renmin

Hospital of Wuhan University, Wuhan, China People’s Republic of

Objective: To acquire volume-rendered images of the left atrial appendage (LAA)
chambers by three-dimensional transesophageal echocardiography (3DTEE) us-
ing a novel image mode called Gray Values Inverted Imaging (GVI). This mode of
imaging can achieve similar effects to cardiac computed tomography angiography
(CCTA) and can accurately assess the morphology of the LAA.
Background: Accurate assessment of LAA morphology is crucial in determin-
ing an LAA occlusion strategy. This study aims to create a novel echo volume-
rendered imaging technique to visualize LAA morphology.
Methods: Three-dimensional transesophageal echocardiography (3DTEE) and
CCTA were performed on 40 patients with atrial fibrillation prior to catheter ab-
lation. Full-volume 3D data were acquired and displayed in gray values inverted
(GVI) mode. Threshold segmentation and Interactive segmentation were used to
create 3D digital replicas of LAA chambers. The LAA morphology classification,
number of lobes and LAA dimensions were analyzed and compared with the data
obtained by CCTA.
Results: LAA morphology and measurements were successfully acquired by
CCTA and 3DTEE-GVI in all 40 cases. In terms of the LAA morphology classi-
fication, 19 cases of chicken wing, 8 of windsock, 9 of cauliflower and 4 of cactus
were determined by 3DTEE-GVI, and 20 cases of chicken wing, 8 of windsock,
8 of cauliflower and 4 of cactus were determined by CT-VR. The consistency be-
tween these two methods was 97.5%. The measurements of long axis, short axis,
ostial area, and depth of the LAA by CT were larger using 3DTEE-GVI than CT-
VR (p<0.01); however, agreements existed between them. Formed thrombosis
was well displayed by both CT-VR and 3DTEE-GVI as well.
Conclusion: 3DTEE-GVI can acquire LAA morphologic volume-rendered images
that are similar to CT volume-rendered images, and it shows promise as a feasible
and valuable modality for individual LAA occlusion planning.
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Influence of baseline ejection fraction on the clinical outcome after
transcatheter aortic valve implantation in patients with aortic stenosis

E. Munoz-Garcia1, M. Munoz-Garcia2, A.J. Munoz Garcia3, F. Carrasco-
Chinchilla3, I. Rodriguez-Bailon3, M.F. Jimenez-Navarro3, J.H. Alonso-Briales3,
J.M. Hernandez-Garcia3, J.J. Gomez-Doblas3, E. De Teresa-Gavan3.
1Department of Cardiology, Malaga, Spain; 2Complejo Hospitalario de Jaén,

Division of Cardiology, Department of Pediatrics, Jaén, Spain; 3University

Hospital Virgen de la Victoria, Department of Cardiology, Malaga, Spain

Patients with severe aortic stenosis and reduced left ventricular ejection fraction
(LVEF) have a poor prognosis with conservative therapy but a high operative
mortality when treated surgically. Recently, transcatheter aortic valve implanta-
tion (TAVI) has emerged as an alternative to surgical aortic valve replacement
for patients considered at high or prohibitive operative risk. The objective of this
study was to analyze the impact the TAVI in patients with severe aortic stenosis
with reduced left ventricular ejection fraction.
Methods and results: Between April 2008 and December 2015, 500 patients
with symptomatic aortic valve stenosis who were considered high risk or non sur-
gical candidates underwent implantation with the CoreValve prothesis. Echocar-
diographic data were collected before and after the procedure. Impaired LV func-
tion was defined by a left ventricular ejection fraction (LVEF <40%). In 85 patients
(17%) had reduced left ventricular ejection function (LVEF <40%).
Results: The patients with reduced LVEF had more comorbidities compared
with normal function: Charlson index 4±1.8 vs. 3.2±1.7, P=0.001; Karnosfky in-
dex 49±18 vs. 63.8±17.6, P=0.001), Frailty 29.4% vs. 15.4%, P=0.002, worse
Logistic EuroSCORE 26.9±16 vs. 15.4±9.7, P<0.001, were more often males
(58.8% vs. 37.2%, P=0.01, more symptomatic (NYHA class IV 58.8% vs. 24.3%,
p<0.001, were younger (75.7±7.4 vs. 79.8±5, P=0.001) and had a higher preva-
lence of prior coronary artery disease (62.4% vs. 39%, p=0.001). Patients with
reduced LVEF showed a good evolution of left ventricular ejection fraction over
time (pre, post-procedure and 1 years): 33.9±5 vs. 44.2±11 vs. 51.7±12%, re-
spectively p=0.001
No difference was observed between the 2 groups in mortality at 30-days (4.7%
vs. 3.4%, P=0.548). At a mean follow-up of 53.6±39 months, there was a less
mortality in patients with reduced LVEF (12.2% vs. 21.4%, p=0.057).
Conclusions: In patients with severe aortic stenosis and depressed LV systolic
function, TAVI is associated with better LVEF recovery and the immediate and
long-term outcome after TAVI not seem to differ between patients with an impaired
and preserved LVEF.
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Patient selection for a percutaneous ventricular partitioning device
implantation after antero-apical myocardial infarction with left
ventricular systolic dysfunction: a single center experience

M.C. Todaro1, A. Ielasi1, P. Scopelliti1, G. Grigis1, S. Paganoni2, A. Repossini3,
A. Silvestro1, D. Personeni1, A. Saino1, A. Costalunga1, M. Tespili1. 1Bolognini

Hospital, Cardiology, Seriate (Bergamo), Italy; 2Bolognini Hospital, Radiology,

Seriate (Bergamo), Italy; 3University of Brescia, Spedali Civili, Cardiac Surgery,

Brescia, Italy

Background: Parachute is a novel percutaneous ventricular partitioning device
proposed to treat patients with ischemic heart failure (IHF) due to an antero-
apical myocardial infarction (MI) associated with regional wall motion abnormal-
ities (WMA). However selection of patients who may benefit from this procedure
remains a major challenge.
Purpose: In our study we sought to describe the selection protocol adopted by
our Center to identify potential candidates to Parachute implantation.
Material and methods: From December 203 to January 2015, 45 consecutive
patients with IHF due to an anterior MI occurred at least three months before clin-
ical evaluation, were referred for Parachute implantation screening. Each patient
underwent a three-phases selection process including initial clinical evaluation
(NYHA class ≥ II) and a secondary screening step based on echocardiographic
functional (Left Ventricular Ejection Fraction ≤40 ≥15%, apical/anterior akinesia)
and anatomical parameters (Left Ventricular End-Diastolic Diameter LVEDD ≥42
mm and ≤67 mm measured respectively at 3,5 cm and 4,5 cm from LV apex).
Finally patients encountering the echocardiographic criteria, were selected for 3D
cardiac computed tomography (CT). Patients with cardiac masses, apical throm-
bus, ventricular septal defect, apical pseudoaneurysm, more than mild valvular
heart diseases (VHD), apical trabeculation and calcification in anchor or apical
region were deemed not suitable for Parachute implantation, whereas patients
fulfilling clinical and instrumental criteria were scheduled for the procedure.
Results: From a total of 45 patients (mean age 69±10 years) with previous ante-
rior MI referred to our Center, 20 patients with NYAH ≥ II were screened according
to echocardiographic criteria. Seventeen patients met the echo inclusion criteria
and considered eligible to cardiac CT scan, 3 patients were excluded: 1 patient
for more than mild VHD, 2 patients for WMA not limited to apical region; how-
ever, only 13 patients underwent cardiac CT imaging (3 patients refused further
examination, 1 patient recovered with medical therapy). According to CT criteria,
6 patients were considered suitable for Parachute implantation. Causes for ex-
clusion were apical chordae in 2 patients, LV thrombus in 2 patients; excessive
apical trabeculations in 1 patient and too large LV in 2 patients. The device was
successfully implanted only in 3 patients, since the other suitable 3 patients re-

fused to undergo the procedure. Clinical follow-up of treated patients showed a
significant improvement of quality of life and NYHA class.
Conclusion: Although, feasibility and efficacy of Parachute have already been
demonstrated in clinical trials, the use of this device in real world is still hampered
by the complex selection of suitable patients. Moreover from our experience, it
emerges that beside a good selection protocol, motivation and compliance of
patients is crucial for a successful implantation program.

P583 | BEDSIDE
Transeptal and transapical transcatheter mitral valve replacement with
a novel self expandable prosthesis: procedural results and follow up

G.P. Ussia1, V. Cammalleri1, S. Muscoli1, K. Sarkar2, P. De Vico3, M. Borzi1,
S. Kar4, G. Ruvolo5, J.L. Mehtha6, F. Romeo1. 1University of Rome Tor Vergata,

Cardiology, Rome, Italy; 2The Methodist Hospital, Houston, United States of

America; 3University Hospital Policlinico Tor Vergata, Anesthesiology, Rome,

Italy; 4Cedars-Sinai Medical Center, Los Angeles, United States of America;
5University of Rome Tor Vergata, Cardiac Surgery, Rome, Italy; 6University

of Arkansas for Medical Sciences, Cardiology, Little Rock, United States of

America

Background: Mitral regurgitation (MR) is a frequent valvulopathy and often pa-
tients do not receive surgical therapy because considered at high risk. Tran-
scatheter mitral valve replacement (TMVR) with dedicated bioprosthesis has
been used in small series of patients, the experience is limited with few data
on medium-term follow up. We report the institutional experience with the Car-
diAQ™ Edwards (Edwards Inc., Irvine, CA, USA), a trileaflet bovine pericardial
tissue sewed in a nitinol based self-expanding frame, using both transapical (TA)
and transseptal (TS) access.
Purpose: Test the feasibility, safety and efficacy of a novel percutaneous tran-
scatheter mitral valve bioprosthesis in human on compassionate base.
Methods: From March to November 2015 were treated four consecutive patients
with severe secondary MR, not eligible for mitral valve surgery. All cases were
screened by an heart team and evaluated with a trans-esophagel echocardio-
gram (TEE) and multislice computed tomography. Ethical Committe approval for
compassionate use and patient’s informed consent were obtained. The proce-
dures were performed under general anesthesia, fluoroscopic and TEE guidance.
The TA was used in the first two patients while in the last two the TS access was
used, via right femoral vein with a double transseptal puncture: one for the DCS
and one for a snare system which facilitated the navigation of DCS from the right
atrium to the left ventricle.
Results: Procedural success was obtained in all patients without the use of extra-
corporeal circulation support. Mean procedural time was 128 min (range 90–180);
mean hospitalization was 12 days (range 4–24). All patients were discharged on
antiaggregation therapy. Mean follow up was 4,5 months (range 1–9); one patient
died on day 35 for non cardiac causes; in the other patients the mean left ventric-
ular ejection fraction improved from 30% (range 20–35%) to 45% (range 40–45%)
and the NYHA class from III to I with normal quality of life.
Conclusion: The procedure with CardiAQ Edwards was safe and reproducible
using both TA and the TS access. Intraprocedural hemodynamic was stable, the
device implantation steps were well visualized with TEE. The mitral bioprosthesis
performance has been excellent in all patients, with a marked improvement of
functional class in survivors. The TS group had a significantly shorter in hospital
stay with faster recover when compared to the TS group. TMVR is a novel and
promising therapy for MR in a selected patient population.

P584 | BEDSIDE
Modifications on mitral regurgitation in patients with severe aortic
stenosis undergoing transcatheter aortic valve implantation

A. Roginski Mendes Dos Santos, T. Marinho Florentino, A. Pessoa Correa,
A. Vianna Cedro, A. Costa Souza, T. Costa Bignoto, D. Costa De Souza Le
Bihan, D.A. De Alvim Siqueira, M. Arrais Dos Santos, A. Isabel De Oliveira
Ramos, A. Massamitsu Kambara, R. Bellio De Mattos Barretto, J.E. Assef,
A.A. Cunha Abizaid, J.E. Moraes Rego Sousa. Institute Dante Pazzanese of

Cardiology, Sao Paulo, Brazil

Introduction: Mitral regurgitation (MR) can be found in 74% of patients with se-
vere aortic stenosis (AS) and represents a negative prognostic factor when it is
moderate or severe. However, the evolution of MR after transcatheter aortic valve
implantation (TAVI) is not well established.
Purpose: This study aims to assess modifications on MR in patients undergoing
TAVI, and to identify factors associated with these modifications.
Methods: We conducted an observational study with all patients with symp-
tomatic severe AS who underwent TAVI between January 2009 to April 2015,
in two centers of expertise. In addition to severity of MR, we evaluated clinical
and echocardiographic data before and one year after intervention, in order to
identify whether the regurgitation regressed or worsened, and factors related to
these modifications. Patients were divided into two groups according to the sever-
ity of the MR before the procedure: Group I consisted of patients with trace or mild
MR and group II corresponded to patients with moderate or severe MR. Patients
who did not complete one year of follow-up or who had died in the first 30 days of
procedure were excluded.
Results: From a total of 270 patients who underwent TAVI, 91 patients met the
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inclusion criteria. Considering the whole group of patients, there was a signifi-
cant change in the degree of MR after TAVI (p=0.013). In Group I (67 patients,
82.7%), 92.5% of patients remained with the same MR grade, while 7.5% showed
a worsening after TAVI (p<0.001). In group II (24 patients, 17.3%), there was a re-
gression in the degree of MR in 66.7% of patients, while in the other 33.3% regur-
gitation remained moderate or severe (p=0.076). Comparisons among patients in
group II have shown no differences regarding age (85.12±5.84 vs. 84 25±7.94,
p=0.559), presence of coronary artery disease (50% vs. 37.5%, p=0.673), left
ventricular function (56.68±13.06 vs. 48.87±16.63, p=0.358) and severity of pul-
monary arterial hypertension (57.62±12.10 vs. 52.37±15.28, p=0.391) in patients
with regression or maintenance of MR degree respectively. Patients whose MR re-
gressed had less illnesses according to EuroEscore II (5.68±3.32 vs. 11.03±5.30,
p=0.023) and STS morbidity (25,87±7,91 vs. 34,88±11,93, p=0,027).
Conclusions: There was significant change in the degree of MR after TAVI, with
maintenance in those with mild MR and a trend towards improvement in those
with moderate or severe MR. In patients with moderate or severe MR, improve-
ment was correlated with lower preoperative risk scores.

P585 | BEDSIDE
Increased survival of females with severe aortic stenosis after
transcatheter aortic valve implantation compared to surgical aortic
valve replacement; a meta-analysis of randomised controlled studies

V. Panoulas1, H.G. Thyregod2, P. Nihoyannopoulos1, S. Sen3, B. Ariff3,
D. Gopalan3, N. Sutaria3, C. Bicknell4, I. Malik3, D. Francis1, G.W. Mikhail3.
1Imperial College London, National Heart and Lung Institute, London,

United Kingdom; 2The Heart Centre, RIgshospitalet, Cardiothoracic Surgery,

Copenhagen, Denmark; 3Hammersmith Hospital, London, United Kingdom;
4Imperial College London, Surgery and Cancer, London, United Kingdom

Background: Despite signals in several studies suggesting prolonged survival of
females versus males undergoing transcatheter aortic valve implantation (TAVI)
for severe aortic stenosis, to date no study has examined whether TAVI offers
improved survival compared to surgical aortic valve replacement in females with
aortic stenosis.
Purpose: The aim of the current meta-analysis was to evaluate the mid-term (up
to 2-year) survival in females with aortic stenosis undergoing TAVI versus surgical
aortic valve replacement.
Methods: Randomised controlled trials reporting mid-term survival of female
patients with severe aortic stenosis treated with TAVI versus surgical aortic
valve replacement were searched through MEDLINE, EMBASE and COCHRANE
databases and proceedings of international meetings. The results of all studies
were combined using a random-effects model to minimize heterogeneity between
groups. A 2-tailed alpha of 5% was used for hypothesis testing.
Results: Four randomised controlled trials (reported by different authors at differ-
ent time points) including a total of N=1844 patients were analysed (PARTNER
1, NOTION, CoreValve US Pivotal Trial, STACCATO). In these studies a total of
831 females were treated with either TAVI (N=422) or surgical aortic valve re-
placement (N=409). An increased survival was demonstrated in female patients
treated with TAVI versus surgical aortic valve replacement, both at 1-year (haz-
ard ratio 0.60, 95% confidence interval: 0.37 to 0.97) and 2-years (hazard ratio
0.65, 95% confidence interval: 0.47 to 0.91) (Figure 1). A similar trend was not
observed in the male subgroup., neither in 1 (hazard ratio 1.09, 95% confidence
interval 0.78 to 1.51)], nor in the 2-year (hazard ratio 1.02, 95% confidence inter-
val 0.74 to 1.41) follow-up. This beneficial effect could be attributed to the reduced
peri-procedural mortality and bleeding complications in the TAVI group alongside
the increased post-procedural aortic valve area, which could expedite favourable
left ventricular remodelling.

Figure 1

Conclusions: The current meta-analysis suggests an increased mid-term sur-

vival in female patients undergoing TAVI versus surgical aortic valve implantation
for severe AS.
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Percutaneous left atrial appendage occlusion in high-risk patients: a
prospective study of long-term follow up

B. Pezzulich, E. Brscic, S. De Salvo. Maria Pia Hospital GVM Care & Research,

Turin, Italy

Aims: Percutaneous left atrial appendage occlusion may be considered for stroke
prophylaxis in patients with non-valvular atrial fibrillation believed to be at high
thromboembolic risk and with relative or absolute contraindications to oral antico-
agulant therapy. Data on safety of device implantation and long term follow up are
presented.
Methods and results: Percutaneous left atrial appendage occlusion was per-
formed using mainly Amplatzer Cardiac Plug and Amulet device in 149 consec-
utive patients, with mean CHADS2-VASC2 score of 4,1±1,43 and HAS-BLED
score of 2,92±1,37. Follow up data were collected over a mean follow up period
of 712±142 days, comprising a total implant experience of 267 patient-years. De-
vice implantation was successful in 96,6% of the procedures. The rate of major
peri-procedural complications was 4.7%, with no reported mortality. All patients
received life long therapy with aspirin 100 mg/die and clopidogrel 75 mg for the
first three months. During the follow up we observed one ischemic stroke, two
minor bleedings and two major bleedings. The reduction of observed ischemic
stroke related to expected events was 79.7%, and the reduction in major and
minor bleedings was 41.1%.

Primary end points

Number of patients (%) 95% CI

Death from any cause 5 (4%) 2,26–11,11%
Cardiovascular 3 (2,4%) 9,90–81,59%
Non cardiovascular 2 (1,6%) 9,90–81,59%
Stroke 1 (0,6%) 2,45–13,67%
Myocardial infarction 2 (1,6%) 0,19–5,62%

Primary end-point: absolute and percent frequencies and 95% confidence intervals of individual
components of the primary end point at 12 months. Percentages are calculated on number of
patients with at least one follow-up up to 455 days after procedure.

Conclusions: Left atrial appendage occlusion is safe and effective in preventing
ischemic stroke in a high-risk of non-valvular atrial fibrillation cohort of patients,
both at implantation and during a long follow up period. Both risk of stroke and of
bleeding are markedly reduced when compared to anti-platelet therapy alone.

PERIPHERAL INTERVENTIONS
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The difference of clinical factors on patency after endovascular
therapy for femoropopliteal lesions between stent implantation and
balloon angioplasty

S. Hiramori, Y. Soga, Y. Kobayashi, Y. Tomoi, S. Shirai, K. Ando. Kokura Memorial

Hospital, Kitakyushu, Japan

Background: It has not well assessed the difference of clinical factors on patency
after endovascular therapy (EVT) for femoropopliteal (FP) lesions between stent
implantation and balloon angioplasty (BA).
Methods: This study was an observational study examining consecutive patients
performing EVT for de novo FP lesion from July 2004 to March 2015. Study pop-
ulation included 1371 patients 1799 limbs with stent implantation (n=984) or BA
(n=815) at index procedure. Kaplan-Meier analysis about restenosis was per-
formed at 3 year to compare the efficacy of stent implantation to BA. Cox propor-
tional hazard model was also performed to investigate clinical factors on patency
after EVT.
Results: The incidence of restenosis at 3 year was significantly lower in stent
implantation group than BA group (42.1% versus 46.3%, p=.049). On the other
hand, there were no significant differences in the incidence of TLR and MALE
between two groups (31.8% versus 32.2%, p=.70, 35.2% versus 37.2%, p=.197).
Cox proportional hazard analyses were performed to assess the risk factors on
restenosis in stent implantation and BA group. In stent implantation group, Dia-
betes Mellitus (hazard ratio [HR], 1.36; 95% confidential interval [CI], 1.07–1.73;
p=.012), hemodialysis (HR, 1.40; 95% CI, 1.04–1.86; p=.029), cilostazol (HR,
0.69; 95% CI, 0.52–0.89; p=.005), and small vessel (HR, 1.52; 95% CI, 1.12–
2.02; p=.008). And in BA, hemodialysis (HR, 1.58; 95% CI, 1.20–2.09; p=.001),
cilostazol (HR, 0.69; 95% CI, 0.51–0.91; p=.009), and lesion length >100mm
(HR, 1.95; 95% CI, 1.33–2.81; p=.0009).
Conclusions: Our study suggests that clinical factors on patency after stent im-
plantation or BA are almost similar. However, restenosis after stent implantation
was associated with vessel diameter. On the other hand, restenosis after BA was
associated with lesion length.
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Clinical outcomes of endovascular therapy for patients with critical
hand ischemia

Y. Tomoi1, Y. Soga1, M. Fujihara2, O. Iida3, K. Ando1. 1Kokura Memorial

Hospital, Kitakyushu, Japan; 2Kishiwada Tokushukai Hospital, Kishiwada, Japan;
3Kansai Rosai Hospital, Amagasaki, Japan

Purpose: Little is known about real-world clinical outcomes of endovascular ther-
apy (EVT) for critical hand ischemia (CHI). The purpose of this study was to in-
vestigate the clinical outcomes of EVT for CHI.
Methods: This was a multicenter retrospective study. From January 2003 to De-
cember 2013, 36 consecutive patients (40 limbs; mean age 65.7±10.3 years;
52.8% male) who underwent EVT for de novo upper limb artery disease with
CHI were retrospectively analyzed. Initial success with balloon angioplasty alone
was defined as ≤50%, and stent implantation was ≤30% of residual stenosis
without complications. The primary end point was amputation-free survival (AFS)
at 12 months. The secondary end points were overall survival (OS), limb salvage
(LS), and freedom from major adverse limb events (MALE; any repeat revascu-
larization for a limb and major amputation [i.e., above-the-wrist amputation]) at 12
months.
Results: The mean follow-up duration was 26.8±27.8 months. Fifty percent of
patients had diabetes, and 67% of patients were on hemodialysis. Initial success
was achieved in 87.5% (35/40) of patients, whereas perioperative complications
(POCs) occurred in four patients. The 12-month AFS rate, OS rate, LS rate, and
MALE free-rate was 56.4%, 59.4%, 93.1%, and 78.5%, respectively. The predic-
tors of AFS were diabetes (p=0.03), hemodialysis (p<0.001), peripheral artery
disease (p=0.003), and the presence of a wound (p<0.001). During the follow-up
period, 20 (56%) patients died. Among these patients, a cardiovascular cause
accounted for 40% of deaths. Hand symptoms were alleviated in 92.5%, whereas
complete wound healing was achieved in only 7.7%.

Conclusion: Endovascular therapy for upper limb artery disease with CHI was
feasible, but the prognosis of CHI was extremely poor in real-world clinical prac-
tice.

P589 | BEDSIDE
Revascularization by endovascular treatment restores peripheral
sensory disturbance in patients with critical limb ischemia

K. Jujo1, E. Shibahashi1, K. Saito2, I. Ishida2, A. Kim2, K. Sugiyama1,
K. Miura1, A. Yoshida1, J. Yamaguchi1, H. Ogawa1, N. Hagiwara1. 1Tokyo

Women’s Medical University, Cardiology, Tokyo, Japan; 2Nishiarai Heart Center,

Department of Cardiology, Tokyo, Japan

Background: Sensory disturbance (SD) is a common consequence of nerve
damage associated with diabetes and acute ischemia. Progression of sensory
disturbance with diminished sensation to touch, vibration and temperature is plac-
ing patients at high risk for lower extremity ulcers, amputations, and falls. SD has
been thought to be progressive and irreversible, and possibly caused by microvas-
cular dysfunction.
Purpose: The purpose of this study was to determine whether endovascular
revascularization (EVR) demonstrates quantifiable changes in SD on chronic crit-
ical limb ischemia (CLI) patients with neuropathy.
Methods: Cumulative total number of 36 legs from 28 chronic CLI patients who
were underwent elective EVR between Sep. 2012 and Apr. 2014 was prospec-
tively enrolled. Ankle-brachial index (ABI) and current perception threshold (CPT)
that is an established diagnostic parameter for SD were measured before and 3
months after EVR.
Results: The study population was typically elderly (average age: 68 year-old),
and 71% male with a normal body mass index (22 kg/m2) and diverse comorbidi-
ties, including 64% diabetes and 54% maintenance hemodialysis. Target lesions

consisted of 11% aortoiliac, 47% femoropopliteal and 81% below-the-knee arter-
ies, including 58% total occlusion. Overall CPT value on target foot was signifi-
cantly improved at 3 months after EVR (58 to 32 uA, p<0.01). In contrast, EVR
did not change CPT on non-target foot (60 to 50 uA, p=0.12). The higher baseline
CPT achieved the larger decrease in CPT at 3 months (r=0.84, p<0.01). Addition-
ally, baseline CPT did not correlate with baseline ABI (r=0.06, p=0.80); whereas
baseline CPT had significantly positive association with baseline pulse wave ve-
locity (PWV) (r=0.60, p<0.01). However, EVR did not affect ABI (0.91 to 0.98,
p=0.27) nor PWV (2288 to 2517 cm.sec, p=0.59). Interestingly, baseline CPT val-
ues were not different between DM and Non-DM patients (64 vs. 44 uA, p=0.96),
and patients with impaired CPT were similarly prevalent in both populations (68
vs. 55%, p=0.44).

Conclusions: EVR may be a promising option to improve sensory disturbance
associated with peripheral ischemic neuropathy. This brand new concept sug-
gests the advantage of EARIER intervention than ulcer formation on ischemic
legs.
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Optimal antithrombotic therapy for patient with an indication for long
term oral anticoagulation undergoing femoropopliteal stenting

M. Tsutsumi, Y. Ito, K. Hirano, M. Yamawaki, M. Araki, N. Kobayashi, H. Takimura,
S. Mori, Y. Sakamoto, T. Takama, Y. Honda, T. Tokuda, K. Makino, S. Shirai.
Saiseikai Yokohama City Eastern Hospital, Department of Cardiology, Yokohama,

Japan

Background: Although the combination of oral anticoagulation (OAC) and aspirin
was the antithrombotic treatment initially adopted after coronary stenting, it is
unclear that single antiplatelet therapy for patients with an indication for long term
OAC are truly efficient and safe compared to standard dual antiplatelet therapy
(DAPT) after femoropopleteal (FP) stenting.
Purpose: To evaluate the outcomes of single antiplatelet therapy with OAC after
FP stenting.
Methods: This is a single center, retrospective study. Between January 2010 and
June 2013, total of 246 patient underwent FP stenting in our hospital. 161 pa-
tients underwent standard DAPT after EVT (DAPT group). 12 patients received
single antiplatelet and OAC (SAPT+OAC group) 19 patients received DAPT and
OAC (DAPT+OAC group). 4 patients suffering acute limb ischemia, 9 patients
who dropped out from follow-up and 41 patients receiving other antithrombotic
regimens were excluded. Finally total of 192 patients with 249 limbs were en-
rolled in this study. Primary endpoint is incidence of early stent thrombosis (ST).
Secondary endpoint is incidence of major bleeding complication. We also com-
pared the clinical outcomes as primary patency, incidence of stent re-occlusion,
major adverse limb events (MALE), and all-cause death.
Results: Mean follow-up period was 902±597 days. Backgrounds of 3 groups
were almost similar. Incidence of ST in 90 days were 2.9% (6 patients) in DAPT
group, 0% in SAPT+OAC group and 3.9% (1 patient) DAPT+OAC group (p=0.75)
2 year incidence of major bleeding complications was statistically significant
higher in DAPT+OAC group. (2.5% vs 0% vs 26.3%; p<0.0001) Major bleed-
ing complication occurred in 9 patients. Over half of them (5 patients; 56%) suf-
fered intracranial bleeding. Among them, 3 patients died for cerebral bleeding.
Clinical outcomes as primary patency, incidence of stent re-occlusion, MALE and
all-cause death were not significant different between 3 groups.
Conclusions: SAPT+OAC is not inferior to DAPT and DAPT+OAC for avoidance
of ST. DAPT+OAC significantly leads to higher incidence of bleeding complica-
tions. Single antiplatelet therapy with OAC has possibilities to be optimal throm-
botic therapy for patient with an indication for long term OAC after femoropopliteal
stenting.

P591 | BEDSIDE
A comparison of combined balloon expandable and self-expandable
nitinol stent vs double self-expandable nitinol stents for long
aorto-iliac disease

Y. Takeji, Y. Tomoi, Y. Soga, K. Ando. Kokura Memorial Hospital, Cardiology,

Kokura, Japan

Background: The strategy of intervention for long aorto-iliac (AI) disease was not
well known.
Purpose: The aim of this study was to compare the outcomes of balloon-
expandable/self-expandable nitinol stent and double self-expandable nitinol
stents for long AI disease.
Methods: From November 2005 to March 2015, 1160 patients (915 male,1555
limbs) underwent endvascular therapy for AI lesion. 191 consective patients (210
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limbs, mean age 73, 77% male) implanted two stents for de-novo long AI lesion
and were analyzed retrospectively.
We divided into combined stent group (balloon-expandable nitinol stenting for
common iliac artery/self-expandable nitinol stent for external iliac artery and dou-
ble self-expandable nitinol stent group).
Outcome measures were primary patency (PP), secondary patency (SP) and
major adverse limb events (MALE; any repeat revascularization for limb and leg
amputation).
Results: At 7 years, no significant difference was observed in PP, SP and freedom
from MALE.
On multivariate analysis, female gender, dyslipidemia and age >75 were found
to be independent predictors of primary patency for de-novo long AI lesion.there
are no difference between two groups in PP (hazard ratio, 0.64, 95% confidential
interval: 0.18–2.10; adjusted P=0.47),SP (hazard ratio, 3.48, 95% confidential in-
terval: 0.32–37.8; adjusted P=0.28) and freedom from MALE (hazard ratio, 0.75,
95% confidential interval: 0.39–1.43; adjusted P=0.38)
Conclusions: PP, ASP, AP and freedom from MALE showed no significant differ-
ence between two groups. Dyslipidemia, age >75 and female gender were found
to be independent predictors of primary patency for long AI disease.

P592 | BEDSIDE
Prevalence and importance of below the pedal artery disease for
wound heal in the patients with critical limb ischemia

M. Utsunomiya1, Y. Yamashita1, N. Itoh1, T. Asahara1, T. Yoshitama1,
K. Hayashi2, Y. Takami2, K. Kusunose2, M. Nakamura3. 1Tokyo Rosai Hospital,

Cardiovascular Medicine, Tokyo, Japan; 2Tokyo Rosai Hospital, Advanced

Wound Care Center, Tokyo, Japan; 3Toho University Ohashi Medical Center,

Cardiology, Tokyo, Japan

Background: Tissue microcirculation is considered to be important for wound
heal in the patient with critical limb ischemia (CLI). However, below the pedal
artery (BTP) disease for example occlusive lesion in metatarsal artery or digital
artery have not been evaluated. So, the aim of this study was to evaluate the risk
factors of BTP disease and correlation between wound heal and BTP disease.
Methods: We retrospectively reviewed the data of consecutive patients with CLI.
Sixty nine patients with CLI (Rutherford 5) and successfully treated at least one
vessel to the foot were enrolled. We judged whether there was BTP disease or
not from final digital subtraction angiograms of endovascular therapy (EVT).
Results: In the 69 limbs, 21 limbs had BTP (30.4%). Patients with chronic kid-
ney disease (CKD) and daily dialysis was significant risk factor of BTP disease.
Wound heal within 3 months were obtained in 45 patients (65%). Wound heal
<3M rate in the patients without BTP disease was significantly higher than pa-
tients with BTP disease (94% vs. 24%, P<0.001).
Conclusion: Presence of BTP disease was associated with CKD and delayed
wound healing. It is hard to treat, but it is thought that it is extremely important to
evaluate BTP disease to decide a treatment strategy after EVT.

P593 | BEDSIDE
Perioperative and long term outcomes of endovascular treatment for
renal artery stenosis

A. Nagae, Y. Soga, T. Tomoi, S. Hiramori, Y. Kobayashi. Kokura Memorial

Hospital, Cardiology, Fukuoka, Japan

Purpose: To investigate the perioperative and long term of endovascular therapy
(EVT) for renal artery stenosis Major Adverse Cardiac Events (RAS).
Methods: This study analyzed the outcomes of 296 patients (351 lesions) who
underwent EVT for RAS from 1999 to June 2015 in an hospital in Japan. Pri-
mary endpoint is all cause death. Secondary endpoints are the introduction of
hemodialysis (HD) and (MACE).
Result: The mean follow-up was 57±39 months. Procedure success was 100%.
The perioperative complication rate was 5.69%. The overall survival rates were
93.3±1.5%, 85.3±2.2%, 76.9±2.8% at 1, 3, and 5 years, respectively. The freedom
from the introduction of HD rates were 97.8±0.9%, 93.8±1.5%, and 90.4±2.1%.
The freedom from MACE rates were 88.4±1.9%, 75.9±2.6%, 64.7±3.2%.There
were 55 deaths during follow-up. Half of them were due to cardiovascular disease.
On multivariate analysis, single kidney (hazard ratio [HR] 2.4, 95% 1.48 to 3.78,

Time after procedure

0 1 y 2 y 3 y 4 y 5 y

Over all survival No. at risk 297 255 230 195 162 133
% 100 93.3 90.2 85.3 82.4 76.9

Freedom from HD No. at risk 297 252 223 186 153 124
% 100 97.8 96.2 93.8 92.3 90.4

Freedom from MACE No. at risk 297 241 209 174 141 113
% 100 88.4 82.2 75.9 70.3 64.7

P<0.01), CKD (HR 2.3, 95% 1.27 to 4.06, P<0.01), Smoker (HR 1.72, 95% 1.07
to 2.74, P=0.03) were negative independent predictors of death.
CKD (HR 8.4, 95% 1.12 to 63.1, P=0.04), eGFR 20% down after EVT (HR 7.59,
95% 2.74 to 21.04, P<0.01) were negative independent predictors of the intro-
duction of HD.
eGFR 20% down after EVT (HR1.8, 95% 1.04 to 2.28, P<0.01), CKD (HR 1.8,
95% 1.14 to 2.99, P=0.01), Smoker (HR 1.29, 95% 0.87 to 1.91, P=0.03) were
negative independent predictors of MACE.
Conclusion: In terms of perioperative complications, survival rates, the introduc-
tion of HD rates, and MACE rates, EVT for RAS afforded acceptable outcomes.
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Clinical efficacy of fractional flow reserve for assessing the functional
optimality of stenting and for predicting restenosis in femoropopliteal
disease

N. Kobayashi, Y. Ito, K. Hirnao, M. Yamawaki, M. Araki. Saiseikai Yokohama City

Eastern Hospital, Yokohama, Japan

Background: Fractional flow reserve (FFR) is useful tool to evaluate functional
optimality after stenting for coronary artery disease. However, the clinical efficacy
of post-stenting FFR for femoropopliteal disease remains unclear. We evaluated
clinical impact of post-stenting FFR on future restenosis in femoropopliteal dis-
ease, and also evaluated IVUS findings that associated with low FFR value.
Methods and results: Between July 2013 and June 2014, we prospec-
tively measured post-stenting FFR in 51 femoropopliteal lesions. We calculated
post-stenting FFR, and investigated the relationship between FFR value and
restenosis at 12 months. Post-stenting FFR was significantly lower in the resteno-
sis group (0.85±0.07 vs. 0.93±0.05, P=0.001). Receiver operator characteristics
curve (ROC) analysis showed that post-stenting FFR had good ability to predict
future restenosis (area under the curve: AUC 0.84, 95% CI 0.71–0.96, P=0.001).
The best post-stenting FFR cut-off value for predicting restenosis was 0.92. The
restenosis rate at 12 months was significantly lower in the high post-stenting FFR
group (>0.92) than in the low post-stenting FFR group (≤0.92) (4.5% vs. 35.7%,
P=0.008). In IVUS findings, minimum stent area (MSA) was significantly smaller
(14.5±4.9 vs. 21.3±6.8, P=0.001), stent expansion defined as MSA divided by
reference cross sectional area was significantly poorer (0.64±0.26 vs. 0.83±0.22,
P=0.009), and stent eccentricity defined as minimum stent diameter divided by
maximum stent diameter was also significantly poorer (0.73±0.12 vs. 0.84±0.11,
P=0.002) in the low post-stenting FFR group (≤0.92). In addition, MSA, stent
expansion, and stent eccentricity were significantly correlated with FFR value
(MSA: r = 0.458, P=0.002, stent expansion: r = 0.344, P=0.022, stent symme-
try: r = 0.472, P=0.001). ROC analysis showed MSA had the highest AUC (0.798,
P=0.001) and best cut-off value to predict low post-stenting FFR (≤0.92) was
14.7mm2 (sensitivity 0.950, specificity 0.542).
Conclusions: Post-stenting FFR is useful for evaluating functional optimality and
predicting restenosis in femoropopliteal disease. Small MSA assessed by IVUS
was associated with low post-stenting FFR.
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Clinical impact of infection severity in critical limb ischemia with
tissue loss after endovascular treatment

K. Makino, Y. Ito, K. Hirano, M. Yamawaki, T. Araki, N. Kobayashi, Y. Sakamoto,
H. Takimura, S. Mori, M. Tsutsumi, T. Takama, Y. Honda, T. Tokuda, S. Shirai.
Saiseikai Yokohama City Eastern Hospital, Yokohama, Japan

Purpose: Critical limb ischemia (CLI) with infectious wound has been recognized
to have a poor prognosis. In addition, evaluation of the infection severity is recom-
mended as shown by WIFI risk score (Wound, Ischemia, Foot Infection). However,
little is known how infection severity influence clinical outcome of CLI patients with
tissue loss.
We investigated the impact of infection severity on clinical outcomes in CLI with
tissue loss after endovascular treatment (EVT).
Method: Between April 2007 and August 2014, we enrolled 263 patients (328
limbs) who received EVT for CLI with tissue loss. In the limb examined, 369 indi-
vidual wound existed. We evaluated wound infection using the Infectious Disease
Society of America classification (class 0: uninfected wound, n=104; class 1: local
infection involving only the skin and the subcutaneous tissue, n=116; and class
2: local infection with erythema >2 cm, or involving structures deeper than skin
and subcutaneous tissues, n=135; class 3: Local infection with the signs of SIRS,
n=14). We also investigated the wound healing rates at 12 months and limb sal-
vage and major amputation-free survival rates 2 years after EVT.
Results: The wound healing rate at 12 months 0, 1, 2 and 3 were 84%, 68%,
32% and 7%, respectively (log-rank P<0.0001). The limb salvage and major
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amputation-free survival rates at 2 year were lower in mild infectious wounds than
severe infectious wounds (limb salvage rate: 97%, 92%, 71%, and 15%, respec-
tively; P<.0001; major amputation-free survival: 70%, 67%, 45% and 10% re-
spectively; P<0.0001). In only Rutherford 5, the wound healing rates at 12 months
and limb salvage and major amputation free survival rates at 2 year were strat-
ified according to wound infection (wound healing rates: 79% in class 0, 1 and
42% class 2. 3; P<0.001; limb salvage rates: 95% in class 0, 1 and 75% in class
0, 2; P<0.001; major amputation-free survival rates: 69% in class 0, 1 and 52%
in class 2, 3 P=0.048).
Conclusion: Wound infection affects the clinical outcomes of CLI with tissue loss.

P596 | BEDSIDE
Acceptable long term clinical outcomes after stent implantation with
full-jailed deep femoral artery - a retrospective multicenter registry

Y. Iwata1, T. Murata2, T. Miyazaki3, T. Yamaguchi4, K. Jujo5, N. Kaneko6,
T. Umemoto7, M. Utsunomiya8, D. Ueshima9, T. Doijiri10, Y. Kobayashi11.
1Chiba Cerebral and Cardiovascular Center, Ichihara, Japan; 2Higashiyamato

Hospital, Higashiyamato, Japan; 3Ome Municipal General Hospital, Ome, Japan;
4Musashino Red Cross Hospital, Tokyo, Japan; 5Tokyo Women’s Medical

University, Tokyo, Japan; 6Kasukabe Chuo General Hospital, Kasukabe, Japan;
7Ospedale Civile de Mirano, Mirano, Italy; 8Tokyo Rosai Hospital, Tokyo, Japan;
9Tokyo Medical and Dental University, Tokyo, Japan; 10Yamato Seiwa Hospital,

Yamato, Japan; 11Chiba University Graduate School of Medicine, Department of

Cardiovascular Medicine, Chiba, Japan

Purpose: To clarify the difference in clinical outcomes of patients after ostial su-
perficial femoral artery (SFA) stenting in accordance to jailing or not jailing entry
of deep femoral artery (DFA) entry.
Methods: This retrospective study included 125 successful endovascular pro-
cedures performed at 7 institutes in Japan which implanted stents in ostial SFA
lesions between January and December 2013. All procedures were allocated to 2
groups according to the condition of DFA after stenting: not jailed or partially jailed
(NPJ, n=71) and fully jailed (FJ, n=54). Style of stent deployment was dependent
on operator’s choice. Overall incidence of target lesion revascularization (TLR,
consistent of repeat endovascular treatment for the target lesion, and bypass
surgery for the target limb), and major adverse limb events (MALE, consistent
of major amputation and TLR) at 12 and 24 months were evaluated.
Results: Baseline clinical and procedural characteristics were similar in both
groups. There were 24 (33.8%) and 17 (31.5%) CLI patients in the NPJ and FJ
group, respectively (p=0.85). Three patients in the FJ group (5.6%) with diseased
DFA ostia developed DFA occlusion after stenting. There were no significant dif-
ferences between the NPJ and FJ group in incidence of TLR (16.0% vs 33.3%,
p=0.08, 37.1% vs 53.6%, p=0.21) and MALE (20.0% vs. 33.3%, p=0.22, 41.7%
vs. 53.6%, p=0.45) at 12 and 24 months respectively. However, among patients
who received stents smaller than 7 mm in diameter, there was a significantly
higher incidence of TLR in the FJ group compared to the NPJ group at 12 months
(75.0% vs. 23.5%, p=0.028).
Conclusions: Stent implantation fully jailing the DFA entry does not worsen clin-
ical outcome. However, fully jailing might be avoided for diseased DFA orifices or
when smaller stents are implanted.
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Comparison of clinical outcomes of aggressive stent implantation
versus balloon angioplasty for chronic total occluded superficial
femoral artery

H. Niikura1, R. Iijima1, N. Kougame1, M. Watanabe1, F. Hayashi1, Y. Yazaki1,
M. Tokue1, Y. Nagashima1, T. Ono1, N. Nemoto2, I. Yokouchi3, H. Hara1,
H. Annzai2, N. Kobayashi2, M. Nakamura1. 1Toho University, Ohashi Medical

Center, Department of Cardiology, Tokyo, Japan; 2Ota Memorial Hspital,

Department of Cardiology, Gunma, Japan; 3Odawara Cardiovascular Hospital,

Department of Cardiology, Odawara, Japan

Background: Although endovascular treatment (EVT) to superficial femoral
artery (SFA) has become the first line therapy in clinical practice, it’s thought that
vessel’s patency after EVT is dependent on the lesion characteristics. Despite
advances in revascularization techniques and devices, the trans-atlantic inter-
society consensus (TASC) type C and D still remains a challenging issue in the
field of EVT, in especially longer chronic total occlusion (CTO).
Purpose: We investigated the direct comparison of the effect on target lesion
revascularization (TLR) of aggressive stent implantation versus balloon angio-
plasty for SFA lesion with long CTO from three well-experienced hospitals.
Methods: From January 2011 to December 2015, 247 lesions in 183 patients
were received EVT for long CTO lesion of SFA in 3 hospitals. In Ohashi hospital,
103 lesions with long CTO were treated by balloon angioplasty (n=103), whereas
136 patients were treated by aggressive stent implantation in other 2 hospitals.
SFA lesions with CTO were also analyzed according to the TASC type C (15cm ≤
CTO length ≤20cm) and D (20cm > CTO length). Primary endpoint was clinically
driven TLR at 12 months after EVT.
Results: The mean age of patients was 72 years, 76% of them were males, 42%
had on hemodialysis. Clinical presentation were 140 claudication and 107 critical
limb ischemia.
The TASC type C and D were 75 and 172 lesions, respectively. TLR rate at 12

months was significantly higher in balloon angioplasty group compared with ag-
gressive stent implantation group (40.8% vs. 27.2%, p=0.001). Regarding pa-
tients with the TASC type D, there was no different in TLR rate between balloon
angioplasty and aggressive stent implantation (39.4% vs. 29.8%, p=0.118). How-
ever, aggressive stent implantation showed the superiority with respect to TLR
rate in non-hemodialysis patients of TASC type D (46.3% vs. 27.7%, p=0.047).

Conclusion: The strategy with aggressive stent implantation was effective in SFA
lesion with relatively short CTO. However, in longer CTO lesion that is TASC type
D, the therapeutic efficacy of aggressive stent implantation diminished. It might
be influenced by not only lesion characteristics, but also patient characteristic.
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Predictors of the blood pressure improvement in patients with renal
artery stenosis referred to renal artery stenting

D. Rzeznik1, A. Roslawiecka1, A. Kablak-Ziembicka2, M. Misztal3,
D. Maciejewski1, P. Pieniazek2, M. Trystula3, K. Zmudka2, T. Przewlocki2.
1John Paul II Hospital, Department of Interventional Cardiology, Krakow,

Poland; 2Jagiellonian University Medical College, Department of Interventional

Cardiology, The John Paul II Hospital, Krakow, Poland; 3John Paul II Hospital,

Department of Surgery and Endovascular Surgery, Krakow, Poland

In the light of randomized trials, renal artery stenting (PTA) seems to have ques-
tionable effect on clinical outcome. However, smaller observational studies indi-
cated that still there might be a field for intervention in the selected subset of
subjects.
Therefore, the present study aimed to investigate what features distinguish sub-
jects who improved in terms of the systolic blood pressure (SBP) reduction after
PTA from those who did not benefit.
Methods: Study enrolled 118 (57M, 63.9±8.8y.) consecutive patients referred to
PTA for ill-controlled hypertension. Blood pressure control was obtained using 24-
hour ABPM, with assessment of the mean SBP and DBP, the loads of SBP and
DBP in patients on antihypertensive drugs, before PTA and 12 months after PTA.
Study group was divided retrospectively with regard to achieved SBP control.
Subjects in whom SBP decreased by at least 20 mmHg during 12 month FU after
PTA were comprised in Group I: 25 (21%) patients. Group II comprised 93 (79%)
subjects in whom SBP reduction was lower than 20mmHg or deteriorated.
Results: Analysis showed that Group I vs Group II patients had higher renal
artery stenosis (RAS) degree (75.2±14.7% vs. 66.7±10.5%, p=0.001). The ini-
tial SBP, DBP, SBP load and DBP load were significantly higher in Group I vs
Group II subjects (154.8±16.7 vs 130.6±16.4 mmHg, p<0.001; 86.1±11.7 vs.
72.7±8.8mmHg, p<0.001; 77.9±18.7 vs. 40±28.2 mmHg, p<0.001, and 50±26.4
vs. 21±18.5, p<0.001, respectively). The mean number of blood pressure lower-
ing agents was similar in Group I and Group II subjects, both before (3.44±1.3
vs. 3.26±1.1, p=0.479) and 12 months following PTA (3.12±1.4 vs. 2.95±1.2,
p=0.541). This may indicate that the effect of BP values decrease was associated
rather with PTA, than drug regiments. On backward logistic multivariable analy-
sis, independent predictors of significant blood pressure reduction after the PTA
were: higher RAS degree (OR=1.24; 95% CI 1.07–1.44; p=0.006), higher initial
SBP (OR=1.27, 95% CI 1.03–1.56; p=0.026), higher initial DBP load (OR=1.33,
95% CI 1.09–1.64; p=0.007) and bilateral RAS or RAS of single functioning kid-
ney (OR=1.16, 95% CI 1.00–1.36; p=0.053).
Conclusions: Among patients after PTA, about 20% are high responders with
regard to blood pressure control. Positive effect following PTA of RAS can be
expected in patients with higher initial SBP and DBP parameters, with high-grade
RAS and subjects with bilateral RAS or RAS of single functioning kidney. Our
results indicate that PTA of RAS is justified in carefully selected patients.
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Resolution of ischemic symptoms following percutaneous angioplasty
for a symptomatic subclavian artery stenosis

L. Wrotniak1, A. Kablak-Ziembicka1, A. Roslawiecka1, P. Musialek2, P. Bogacki1,
M. Trystula3, K. Zmudka1, T. Tadeusz Przewlocki1. 1Jagiellonian University,

Department of Invasive Cardiology, Krakow, Poland; 2Jagiellonian University

Medical College, John Paul II Hospital, Dpt of Cardiac & Vascular Diseases,

Krakow, Poland; 3John Paul II Hospital, Department of Vascular and

Endovascular Surgery, Krakow, Poland

Background: One third of the patients with subclavian or innominate artery oc-
clusive disease (SAS) experiences symptoms of posterior fossa ischemia (PFI),
upper limb claudication (ULC) or cardiac ischemia due to subclavian-coronary
steal (SCS) in some instances.
Purpose: The study aimed to assess the impact of percutaneous angioplasty
(PTA) of SAS on long-term symptom resolution and to determine factors related
with SAS recurrence.
Methods: 232 consecutive subjects after successful PTA of SAS (61.9±8.4y.o.,
53.4% men) were evaluated for long term symptom resolution as well as inci-
dence of restenosis (RS) during a mean follow-up time of 101±40 (range 5–188)
months.
Results: PTA resulted in resolution of ULC, dizziness, imbalance, visual distur-
bances, syncope and SCS in 98.7%, 85.4%, 94.4%, 97.1%, 97.8%, and 100%
subjects respectively, in short-term observation. RS was found in 37 (15.9%) pa-
tients in long term observation. The ULC, dizziness, imbalance and SCS were
significantly more frequent in patients with SAS recurrence, as compared to pa-
tients with patent artery (65.9 vs. 3.1%, P<.001; 63.4 vs. 19.4%, P<.001; 26.8
vs. 9.4%, P=.005 and 100% vs. 15.4%, P=.018, respectively). Smaller stent
diameter (OR=0.87,CI: 0.79–0.96,P=.004), implantation of ≥2 stents to cover
the lesion (OR=1.15,CI: 1.05–1.26,P=.003), concomitant stenosis in the carotid
or vertebral artery (OR=1.10,CI: 1.01–1.21,P=.036), hsCRP level (OR=1.20,CI:
1.09–1.31,P<.001), and HDL level (OR=0.91,CI: 0.82–0.98,P=.021) were in-
dependently associated with RS risk, while recurrence of ULC (RR=1.71, CI:
1.55–1.90, P<.001), dizziness (OR=1.26, CI: 1.14–1.39, P<.001), limb pares-
thesia (OR=1.14, CI: 1.04–1.25, P=.005), and angina in subjects after CABG
(OR=1.11, CI: 1.01–1.21, P=.024) were associated with RS/SAS progression fol-
lowing PTA.
Conclusions: Angioplasty of SAS leads to symptom resolution in most patients.
ULC, dizziness and angina recurrence are predictors of RS or SAS progression,
while hsCRP, smaller stent diameter, number of implanted stents predict RS.
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Drug-eluting stent versus balloon angioplasty for treatment of
femoropopliteal in-stent restenosis

N. Murata1, M. Takahara2, Y. Soga3, A. Tosaka4, O. Iida5, N. Tanaka6,
A. Yamashina1 on behalf of ZEPHYR investigators. 1Tokyo Medical University,

Cardiology, Tokyo, Japan; 2Osaka University Graduate School of Medicine,

Diabetes Care Medicine, Osaka, Japan; 3Kokura Memorial Hospital, Cardiology,

Kitakyushu, Japan; 4Kawakita General Hospital, Cardiology, Tokyo, Japan;
5Kansai Rosai Hospital, Cardiovascular Center, Amagasaki, Japan; 6Tokyo

Medical University Hachioji Medical Center, Cardiology, Hachioji, Japan

Purpose: To compare drug-eluting stent (DES) implantation with balloon angio-
plasty (BA) in the treatment of femoropopliteal in-stent restenosis (ISR).
Methods: We retrospectively compared data of 112 patients originally enrolled in
the ZilvEr PTX for tHe Femoral ArterY and Proximal Popliteal ArteRy (ZEPHYR)
registry with 119 femoropopliteal ISR lesions treated with a drug-eluting stent
(Zilver PTX®) with data of 116 patients with 133 lesions treated with BA after
stratifying by lesions with and without occlusion. The primary outcome measure
was the 1-year incidence of restenosis.
Results: A total of 101 lesions (40%) were occlusive. In the subgroup without oc-
clusion, there was no significant difference in the 1-year incidence of restenosis
or major adverse limb events (MALE) between DES and BA (40.5% vs. 45.7%;
p=0.583, and 27.8% vs. 20.7%; p=0.322, respectively). In the subgroup with oc-
clusion, DES implantation was associated with a significantly lower incidence
of restenosis and MALE (44.1% vs. 90.3%; p<0.001, and 25.5% vs. 53.6%;
p<0.001, respectively) than BA. Multivariate analysis confirmed that DES implan-
tation had a significant independent negative association with the risk of resteno-
sis in the subgroup with occlusion (p=0.006), but not in the subgroup without
occlusion (p=0.617).

One-year restenosis and MALE

Conclusion: DES implantation may be more effective than BA in the manage-
ment of femoropopliteal ISR with occlusion, but equally effective to BA in ISR
without occlusion. These results require confirmation in prospective randomized
studies.
Acknowledgement/Funding: General Incorporated Association Japan En-
dovascular Treatment Conference
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Zilver PTX post-market surveillance study of paclitaxel-eluting stents
for treating femoropopliteal artery disease in Japan: 24-month results

H. Yokoi on behalf of Japan Zilver-PTX PMS Study. Fukuoka Sanno Hospital,

Cardiovascular Medicine, Fukuoka, Japan

Objective: The paclitaxel-coated Zilver PTX stent is the first drug-eluting stent
(DES) approved for the superficial femoral artery. Previously, the results from
a large randomized study and a complementary, large single-arm study sup-
ported the safety and effectiveness of the DES. This multicenter, prospective,
post-market surveillance study in Japan evaluates the paclitaxel-coated Zilver
PTX stent in real-world patients with complex lesions.
Methods: The first approximately 900 patients in Japan treated with the DES
were enrolled in the study. Clinically-driven target lesion revascularization (TLR)
was defined as re-intervention performed for ≥50% diameter stenosis after re-
current clinical symptoms of peripheral artery disease. Clinical benefit was de-
fined as freedom from persistent or worsening symptoms of ischemia. Patency
was evaluated by duplex ultrasound where physicians considered this standard
of care.
Results: In total, 907 patients with 1,075 lesions were treated with 1,861 DES
at 95 institutions in Japan. The current study enrolled patients with more com-
plex disease compared to previous trials of this DES, including significantly
more chronic kidney disease (p<0.01, 44%) and higher Rutherford classification
(p<0.01, 22% critical limb ischemia). The lesions were also significantly longer
(p<0.01, mean ∼15cm) and more challenging (p<0.01, 19% in-stent restenosis,
7% with no runoff vessels). Follow-up through 24 months was obtained for >85%
of eligible patients. The rate of site-reported total occlusion of suspected throm-
botic origin through 24 months remains low. Freedom from TLR was 85.0%, and
clinical benefit was 79.3% through 24 months. The 24-month patency rate was
72.3%.
Conclusions: This study continues to show positive, long-term outcomes for the
Zilver PTX stent in complex lesions providing further evidence for the benefit of
the Zilver PTX stent.
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Incidence, Predictors, and Clinical Outcomes of Slow Flow
Phenomenon after Infrapopliteal Balloon Angioplasty

T. Tokuda, K. Hirano, S. Shirai, K. Makino, Y. Honda, T. Takama, M. Tsutsumi,
Y. Sakamoto, H. Takimura, S. Mori, N. Kobayashi, M. Araki, M. Yamawaki, Y. Ito.
Saiseikai Yokohama City Eastern Hospital, Yokohama, Japan

Background: Slow flow after infrapopliteal balloon angioplasty sometimes oc-
curs, but the impacts are less known. So, the aim of this study is to investigate
incidence, predictors, and its clinical relevance to slow flow phenomenon after
infrapopliteal balloon angioplasty.
Methods and results: This study is a retrospective, single center study with CLI
consecutive 176 patients (107 men; mean age 72±11 years) in 263 limbs and 596
lesions who underwent EVT for infrapopliteal lesions from January 2012 to May
2015. The overall technical success rate was 87%. Of these lesions, 96 lesions
which were presented with slow flow or no-flow immediately after angioplasty
were detected. We analyzed predictors and compared clinical outcomes of slow
flow after angioplasty.
CTO and severe calcification were more common and lesion length was longer
in slow flow group. (63% vs 86%; p<0.0001, 12% vs 59%; p<0.0001,131±81mm
vs 193±84mm; p<0.0001) After multivariate analysis, severe calcification (OR:
6.5 95% CI:3.0–14.7, p<0.0001), and CTO (OR: 8.4 95% CI:1.6–15.4, p=0.008)
were demonstrated as the predictors of slow flow phenomenon. Kaplan-Meier
curve showed freedom from major amputation and wound healing at 1 year was
significantly lower in slow flow group (92% vs 67%; log rank p<0.0001, 79%
vs 52%; log rank p=0.001). Cox proportional hazard analysis revealed age (HR:
1.06 95% CI:1.01–1.12, p=0.01), BMI<18.5 (OR: 3.6 95% CI:1.04–10.8, p=0.04),
Rutherford 6 (HR: 4.7 95% CI:1.5–14.3, p=0.001), HD (HR: 3.0 95% CI:1.01–
10.5, p=0.05), and slow flow phenomenon (HR: 4.1 95% CI:1.5–10.5, p=0.006)
were independent predictors of major amputation.
Conclusions: Slow flow phenomenon after infrapopliteal balloon angioplasty oc-
curred in 16% and its independent predictors were severe calcification and CTO.
Slow flow phenomenon might cause poor outcomes.
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cardiovascular events in patients treated with percutaneous
angioplasty for renal artery stenosis
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Studies indicate that patients with renal artery stenosis (RAS) are at high risk
of cardiovascular events (CVE), e.g. myocardial infarction (MI), stroke (IS), and
cardiovascular death (CVD). However, the impact of renal artery stenting (PTA)
in subjects with RAS on the long-term prognosis and factors associated with this
unfavorable prognosis are still debated.
The present study aimed to evaluate impact of PTA on renal function, blood pres-
sure and survival in patients treated with PTA for RAS, as well as to identify inde-
pendent risk factors of CVE in long-term follow-up.
Methods: Two-hundred-and-forty renal artery angioplasty procedures were per-
formed in 208 consecutive subjects (113M, mean age 64.5±11.9y.) for the mean
RAS degree of 70.3±13.4% between June 1997 and December 2015. The imme-
diate and long term outcome of PTA was assessed with regard to renal function,
blood pressure values and incidence of restenosis.
Prevalence of CVE, including CVD, MI, and IS were recorded prospectively. The
potential prognostic risk factors of CVD/MI/IS were analyzed.
Results: The procedural success was 239/240 procedures. Mean creatinine level
decreased from pre-PTA: 133±62 to 116±55.9 at 6 month, and to 117±58.6
μmol/L at 12 months after PTA (p=0.003). Systolic blood pressure changed
from 142±21.8 before PTA to 130±15.9, at 6 month, and to 130±15mmHg at 12
month (p<0.001), while diastolic blood pressure from 78±12.3 to 74±9.2, and
to 73.7±9.5 (p<0.001) respectively. The mean number of blood lowering agents
was reduced from 3.33±1.2 before PTA to 3.06±1.3 at 12 month following PTA
(p=0.003).
Restenosis occurred in 24/207 (11.6%) patients and it was treated with repeated
PTA. Factors associated with restenosis were: hyperlipidemia (OR=1.23, 95% CI:
1.06–1.42, p=0.005) and diabetes (OR=1.15, 95% CI: 1.0–1.33, p=0.055).
During the mean follow-up period of 62.1±37 (range 1–213) months, CVE oc-
curred in 54 (26%) patients (24 CVDs, 17 non-fatal MIs, 13 non-fatal ISs). Ini-
tial serum creatinine (OR=1.25; 95% CI:1.04–1.51, p=0.02) and creatinine at
12 month (OR=1.18; 95% CI:1.03–1.35, p=0.015), concomitant coronary artery
disease (OR=1.19; 95% CI:1.04–1.36, p=0.011), and SBP at 12 months after
PTA (OR=1.16; 95% CI:1.02–1.33, p=0.025) were independently associated with
CVD/MI/IS risk.
Conclusions: PTA of RAS resulted in significant reduction of creatinine level,
blood pressure values and the number of blood lowering agents. During mean 5-
year period following PTA of RAS, the CVE rate was 26%. Factors independently
associated with CVE risk were pre procedural and 12 month levels of serum crea-
tinine, SBP at 12 months following PTA and concomitant coronary artery disease.
Restenosis occurred in 11.6% and it was associated with hyperlipidemia and di-
abetes.

P604 | BEDSIDE
Long term clinical impact of subintimal angioplasty for infrapopliteal
arterial occlusions in patients with critical limb ischemia

J.-H. Lee, Y.G. Ko, J.S. Kim, B.K. Kim, D. Choi, M.K. Hong, Y. Jang. Yonsei

University College of Medicine, Cardiology, Seoul, Korea Republic of

Objective: The relationship between subintimal angioplasty (SA) for infrapopliteal
arterial occlusions and clinical outcomes in patients with critical limb ischemia
(CLI) has received little research attention. We sought to compare the efficacy
and long-term outcomes of SA with transluminal angioplasty (TA) for infrapopliteal
arterial occlusions in patients with CLI.
Methods: We reviewed 308 CLI patients treated with endovascular therapy from
2006 through 2013. We classified patients into two groups according to angio-
plasty technique: TA (n=190), and SA (n=118) group. The primary endpoint was
major adverse limb events (MALE), a composite of re-intervention, limb salvage,
and unplanned amputation.
Results: Significant angiographic differences between TA and SA group in-
cluded complete vessel occlusion (59.5% vs. 79.7%; P<.001), target lesion length
(205.6±130.1mm vs. 249.3±118.0mm; P=.003), severe calcification (31.4% vs.
14.4%, P=.001), and diameter stenosis (93.0±10.6% vs. 97.2±6.8; P<.001). Pro-
cedural success rate was 90.7% in SA group, whereas TA was successful in
160 patients (84.2%, P=.104). There were no significant differences in procedural
complication including major vascular ruptures. The overall median follow-up du-
ration for all patients after procedure was 24.5 months. MALE (34.1% vs. 39.7%;

Clinical adverse events at 2 years

TA (n=190) SA (n=118) P-value

Composite of MALE 44 (34.1) 29 (39.7) 0.500
Re-intervention 34 (24.6) 24 (29.3) 0.383
Limb salvage 4 (4.3) 3 (5.6) 0.280
Unplanned any amputation 22 (19.1) 13 (19.7) 0.944
All-cause mortality 15 (12.1) 8 (11.8) 0.722
Cardiac death 9 (7.3) 2 (3.2) 0.346

P=.500), re-intervention (24.6% vs. 29.3%; P=.383), limb salvage (4.3% vs. 5.6%;
P=.280), and unplanned amputation (19.1% vs. 19.7%%; P=.944) occurred simi-
larly in both groups at 2-year follow-up.
Conclusions: SA was an effective revascularization technique performed safely
for long, totally occlusive, and non-calcified infrapopliteal lesions. Compared with
TA, clinical outcome of SA showed non-inferiority with respect to MALE. There-
fore, SA can be considered an option for infrapopliteal artery revascularization in
patients with CLI.

P605 | BEDSIDE
Subclavian CTO stenting using bilateral retrograde radial approach

B. Zafirovska Taleska, D. Petkoska, S. Antov, I. Vasilev, S. Kedev. University

Clinic of Cardiology, Medical School, University “St. Cyril and Methodius”,

Skopje, Macedonia The Former Yugoslav Republic of

Background: Transradial approach (TRA) is the preferred access site for PCI
(percutaneous coronary intervention) in experienced radial centers. Recently
TRA is gaining recognition in the peripheral interventions. There are still insuf-
ficient randomized studies and published data regarding TRA interventions of
subclavian artery occlusions.
Purpose: To assess the procedural safety and results of subclavian artery stent-
ing using bilateral retrograde radial approach.
Methods: We report 27 consecutive patients that underwent retrograde opening
and stenting of subclavian artery occlusions using TRA with contralateral con-
trol from the opposite TRA. Primary outcome was procedural success rate. Sec-
ondary outcomes were: presence of procedural complications, restenosis, MI,
stroke or death and presence of any type of access site bleeding events. The
same technique was used in all patients: 6F guiding catheter Judkins right 4.0
was most frequently used (n=20) for coronary hydrophilic wire retrograde cross-
ing of the occlusion and ballon predilatation. Exchange of wire was made with
0,035 guide wire. Balloon expandable stents were implanted solely through the
short hydrophilic sheath, with contralateral contrast check. We used contralateral
injection strategy to confirm proper wire advancement within the lesion and op-
timal stent positioning. Most frequently used guide wire for CTO oppening was
CROSS IT 400. The average stent diameter was 7 mm (range 5.0–9.0 mm), and
the average stent length was 29, 1 mm (range 15–80 mm). One year clinical follow
up and duplex ultrasonography was done in all patients.
Results: 25 procedures were successfully done using bilateral retrograde radial
approach. Only two patients required transfer to transfemoral approach to open
the subclavian chronic total occlusion. Minor access site bleeding complications
were recorded in 4 patients. There were no other complications. Seven patients
were discharged the same day, the others one day after admission. At follow up
only one patient had symptomatic in stent restenosis and a balloon angioplasty
was done inside the stent 3 years after the primary intervention, the patient was
a smoker. One other patient had asymptomatic in stent restenosis documented 6
months after the intervention with duplex follow up.
Conclusions: Our results suggest that bilateral radial access can be a successful
and safe strategy in opening of subclavian artery occlusions with a low rate of
complications.

P606 | BEDSIDE
Pseudoanuerysm related to transpedal arterial access for treatment
and evaluation of peripheral arterial disease

A. Patel, R. Parikh, Y. Huang, M. Liou, J. Ratcliffe, J. Puma, T. Kwan. Mount Sinai

Beth Israel, New York, United States of America

Background: Similar to the rise in the transradial access for coronary catheter-
ization, there has been an increasing trend towards the use of a feasible
transpedal arterial access for evaluation and treatment of peripheral arterial dis-
ease (PAD) over a transfemoral approach as it is expected to be associated with
better patient comfort, less recovery time and possibly less access site complica-
tions.
Purpose: There is no data available on any access site complications mainly
pseudoaneurysm (PSA) related to the transpedal approach. Here we report a first
ever series of PSA related to access site complicating peripheral catheterization
via the transpedal approach.
Methods: We prospectively studied 1460 patients with symptomatic PAD who
underwent 2236 peripheral diagnostic and/or interventional procedures be-
tween 06/2014 and 01/2016 via the transpedal approach (access via dorsalis
pedis/anterior tibial artery, posterior tibial artery (PTA) or peroneal artery). Ac-
cess sheath after full dose of heparinization was removed. Patent hemostasis
technique by a radial artery compression device for 2 hours was used. PSA re-
lated to the access site were identified clinically (pain and pulsatile mass 1 week
post intervention) and confirmed with an ultrasound; the morphological features,
treatment method, success and complications were evaluated.
Results: The incidence of PSA related to any access site was 0.002%. However,
It occurred only in PTA, after an interventional procedure (Figure). Patient demo-
graphics, PSA characteristics and treatment is depicted in Table. All patients were
treated successfully with no residual complications.
Conclusion: PSA associated with the transpedal access is extremely rare. This
was only seen in the PTA likely related to the vessel anatomy giving unfavourable
circumstances for adequate hemostasis. Patent hemostasis or compression de-
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Abstract P606 – Table 1. Clinical characteristics

No. Age, sex Clinical characteristics Rutherford class Access site/Sheath size Hemostasis method PSA morphology Treatment

1 80, Male HTN, smoker 3 L. PTA/4Fr RACD 1.0×1.3 cm, neck 1.9 mm UGTI
2 77, Female HTN, HLD, CAD 3 L. PTA/4Fr RACD 1.4×1.6 cm, neck 1.5 mm UGTI
3 77, Male HTN, HLD, DM, smoker, CAD, A. Fib 3 R. PTA/4Fr RACD 1.0×1.5 cm, neck 1.2 mm UGTI
4 87, Male HTN, A. Fib, CAD, DM, smoker 4 R. PTA/4Fr RACD 1.6×1.1 cm, neck 1.6 mm UGTI

HTN: hypertension, HLD: hyperlipidemia, CAD: coronary artery disease, DM: diabetes mellitus, A. Fib: atrial fibrillation, L: left, R: right, PTA: posterial tibial artery, Fr: French, RACD: radial artery
compression device, UGTI: ultrasound guided thrombin injection.

Incidence of Pseudoaneurysm

vice might be adequate, however it can be easily treated with ultrasound guided
thrombin injection with no residual complications and preserving the patency of
the artery.

RENAL DENERVATION, AORTIC AND CAROTID DISEASE

P607 | BENCH
Pulmonary vein isolation with concomitant renal artery denervation is
associated with reduction of both arterial blood pressure and atrial
fibrillation burden: data from implantable cardiac monitor

A. Romanov1, E. Pokushalov1, D. Ponomarev1, A. Strelnikov1, V. Shabanov1,
D. Losik1, A. Karaskov1, J.S. Steinberg2. 1State Research Institute of Circulation

Pathology, Novosibirsk, Russian Federation; 2University of Rochester School of

Medicine and Dentistry and The Valley Health System, New York, United States

of America

Background: Renal artery denervation (RDN) has provided incremental atrial
fibrillation (AF) suppression after pulmonary vein isolation (PVI) in patients with
AF in the setting of drug-resistant hypertension.
Objectives: To assess the relationship between mean blood pressure (BP)
changes and AF recurrences/AF burden after PVI combined with RDN.
Methods: All patients from two randomized studies (NCT01117025 and
NCT01897545) with a history of symptomatic paroxysmal AF and/or persistent
AF and resistant hypertension (≥3 antihypertensive drugs) who underwent PVI
only (n=37) or PVI with RDN (n=39), and implantable cardiac monitor (ICM) im-
plantation, were eligible for this study. Kaplan-Meier method was used to assess
freedom from AF recurrences during the 12-month follow-up. Mixed effects linear
models were used to investigate the effect of RDN on mean BP and AF burden
and associations between the two.
Results: At the 12-month follow-up examination, freedom from AF recurrence
was 0.61 (95% CI 0.51 to 0.81) in PVI with RDN group and 0.41 (95% CI 0.27 to
0.59) in PVI group (p=0.013, log-rank test), with associated hazard ratio of 0.44
(95% CI 0.22 to 0.86, p=0.017). Every 5 mm Hg reduction of mean BP was as-
sociated with reduced hazards of AF recurrence (HR 0.90, 95% CI: 0.84 to 0.96,
p=0.001). RDN was associated with a significant reduction of both mean systolic
BP (-13±8 mm Hg vs -2±6 mm Hg, p<0.001) and mean AF burden (9.7±5.6% vs
20.2, p<0.001) Reduction of mean BP, adjusted for mode of treatment and time,
was negatively related with AF burden (p=0.034).
Conclusions: RDN when added to PVI significantly decreases AF recurrences,
AF burden and mean BP. Mean BP is significantly associated with both AF burden
and recurrences. Further studies are needed to uncover mechanistic pathways of
BP reduction by RDN.

P608 | BEDSIDE
Distal renal denervation performed mainly in segmental branches of
renal artery versus conventional mode of the intervention:
a randomized controlled trial in patients with resistant hypertension

S. Pekarskiy, A. Baev, V. Mordovin, G. Semke, T. Ripp, A. Falkovskaya,
V. Lichikaki, I. Zubanova, M. Kuzmichkina, S. Popov. Federal State Budgetary

Institution “Research Institute for Cardiology”, Tomsk, Russian Federation

A failure of renal denervation (RDN) done as 4–6 point treatments equally dis-

tributed within main trunk of renal artery (RA) was absolutely predictable. It may
only be effective if renal nerves are closely attached to the artery during its whole
course. However, surgical studies show that proximally majority of renal nerves
go at a distance from RA and converge mainly to its distal part.
Objective: To evaluate whether denervation treatment in distal part of RA is more
effective than conventional RDN.
Methods: We developed a distal mode of RDN performed mainly in segmental
branches of RA and compared its efficacy and safety to those of conventional
RDN in a single-center double-blind 1:1 randomized controlled parallel group
study in patients with resistant hypertension. Inclusion criteria: men and women
18–80 years, office systolic BP≥160 or diastolic BP≥100 mmHg despite ≥3 an-
tihypertensive drugs including a diuretic, written informed consent. Exclusion cri-
teria: secondary hypertension, 24h-mean systolic BP<135 mmHg, eGFR<30
mL/min/m2, extended RA disease, comorbidities causing high risk of the inter-
vention (investigator’s assessment). Computer-based random assignment of the
treatment mode was consecutively performed in Cath lab and remained unknown
to patients and investigators. Primary study outcome was the between-group dif-
ference in the change of 24h-mean systolic BP from baseline to 6 month.
Results: Of 45 patients enrolled in the study (24 in distal RDN and 21 – in con-
ventional RDN group) 41 (89%) completed 6 months follow-up and were included
in per-protocol analysis. The 24h-mean systolic BP decreased significantly in the
distal treatment group (n=23): -22.4 (SD 20.5) mmHg, p=0.00004 and only slightly
- in conventional RDN group (n=18): -8.7 (SD 18.8), p=0.06. The difference in the
decrease of 24h-mean systolic BP between 2 groups was statistically significant,
p=0.036.
Conclusion: Superiority of distal RDN over conventional mode of the intervention
confirms better availability of renal nerves from segmental branches of RA. RDN
technology development needs to be urgently re-directed to producing devices
for use in segmental branches of RA.

P609 | BENCH
Effects of sympathoadrenergic modulation on expression of Receptor
for Advanced Glycation End products (RAGE) and its ligands in obese
spontaneously hypertensive rats

S.R. Selejan1, D. Linz1, A.M. Tatu1, M. Hohl1, A. Kazakov1, T. Speer2,
I. Kindermann1, M. Boehm1. 1Saarland University Hospital, Department of

Internal Medicine III, Cardiology, Homburg, Germany; 2Saarland University

Hospital, Department of Internal Medicine IV, Nephrology, Homburg, Germany

Background: The Receptor for Advanced Glycation End products (RAGE) acti-
vates inflammatory programs responsible for oxidative stress and tissue remod-
eling when engaged by its ligands Advanced Glycation End products (AGEs) and
High Mobility Group Box-1 protein (HMGB1). Secretory circulating isoforms re-
ferred to as soluble RAGE (sRAGE) comprise only the extracellular ligand bind-
ing domain and serve as decoy receptors neutralizing RAGE-ligands. sRAGE has
been shown to prevent f.e. late diabetic complications. The metabolic syndrome
however is associated with increased RAGE and RAGE-ligand expression and
decreased sRAGE plasma levels.
Renal sympathetic denervation (RDN) decreases sympathetic renal nerve activ-
ity and has been shown to provide beneficial effects in obese and hypertensive
rats with mild cardiac dysfunction and disturbed glucose tolerance. The effects of
sympathetic modulation on RAGE-ligands and RAGE/sRAGE balance have not
been investigated yet.
Purpose: To investigate the effect of sympathetic modulation on blood and car-
diac RAGE-ligand levels of AGEs (Carboxymethyllysine (CML)) and HMGB1 and
on RAGE/sRAGE balance in a rat model of metabolic syndrome, the Sponta-
neously Hypertensive Obese Rat (SHROB).
Methods: Spontaneously hypertensive obese rats with RDN at the age of 34
weeks (SHROB- RDN; n=5) were compared to sham operated SHROB (SHROB;
n=5) and their hypertensive lean controls (SHR; n=6). Heart function was deter-
mined by magnetic resonance imaging (MRI) and invasive pressure measure-
ments. Animals were sacrificed at the age of 48 weeks and renal norepinephrine
was used as indicator of successful RDN. Cardiac remodeling was assessed by
immunohistochemical analysis. sRAGE, CML and HMGB1 serum content and
cardiac RAGE/sRAGE, CML and HMGB1 protein expression were assessed by
Western blot.
Results: Myocardial RAGE was significantly increased (42% increase) and
sRAGE was decreased (46% decrease) in SHROB compared to their lean
littermates. While myocardial and serum CML were similar between SHROB
and SHR, HMGB1 was significantly increased in SHROB (56%increase in my-
ocardium and 29% increase in serum HMGB1 versus lean SHR).
RDN reduced myocardial tissue RAGE expression (-20%) and significantly in-
creased sRAGE levels in heart (+46%) and blood (+65%) as compared to SHROB
without RDN. Furthermore, RDN lead to a significant decrease in myocardial
RAGE-ligand levels in SHROB (25% decrease in CML and 39% decrease in
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HMGB1 as compared to sham-operated SHROB) and to significant reductions of
serum RAGE-ligand levels (45% decrease in CML and 45% decrease in HMGB1).
Myocardial sRAGE showed a negative correlation with myocardial fibrosis in
SHROB and SHROB-RDN (n=10; r= -0.79; p=0.004) indicating sRAGE-mediated
anti-remodeling effects.
Conclusion: Suppression of sympathetic nerve activity might provide a new
mechanism to prevent RAGE-induced pro-inflammatory effects and progression
of cardiac and vascular damage in metabolic syndrome.
Acknowledgement/Funding: Supported by Deutsche Stiftung für Herz-
forschung (The German Heart Foundation) and HOMFOR
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Renal Denervation reduces monocyte activation: an anti-inflammatory
effect relevant for cardiovascular risk

M.T.K. Zaldivia1, J. Rivera1, D. Hering2, P. Marusic2, Y. Sata1, N. Eikelis1,
R. Lee1, G.W. Lambert1, N.M. Htun1, J. Duval1, L. Hammond1, S. Eisenhardt1,
U. Flierl1, M.P. Schlaich2, K. Peter1. 1Baker IDI Heart and Diabetes Institute,

Melbourne, Australia; 2The University of Western Australia, Perth, Australia

Background: Over-activation of renal sympathetic nervous system and low-
grade systemic inflammation due to elevated inflammatory monocytes are com-
mon features of hypertension. Renal Denervation reduces sympathetic activity in
patients with resistant hypertension. However, its effect on systemic inflammation
has not been investigated.
Purpose: To determine the effect of Renal Denervation induced sympathetic in-
hibition on monocyte activation and systemic inflammation in patients with hyper-
tension.
Methods: Peripheral blood was obtained from 42 patients who underwent renal
denervation for uncontrolled blood pressure at baseline and at 3 and 6 months
post-procedure. Ambulatory blood pressure, overall monocyte as well as mono-
cyte subset activation and inflammatory markers were assessed at each time
point.
Results: Renal Denervation significantly lowered 24-hour ambulatory blood pres-
sure at 3 months (150.5±11.2/81.0±11.2 mmHg to 144.7±11.8/77.9±11.0 mmHg),
which was sustained at 6 months (144.7±13.8/78.6±11.0 mmHg). Activation sta-
tus of overall monocytes significantly decreased at 3 months (p<0.01) and 6
months (p<0.01) post-Renal Denervation. In particular, activation of the classi-
cal monocyte subset was reduced at 6 months (p<0.05). In line with this, we ob-
served a reduction of several inflammatory markers including Monocyte-Platelet
Aggregate formation (3 months p<0.01; 6 months p=0.1387), plasma MCP-1 lev-
els (3 months p<0.0001; 6 months p<0.05) and plasma IL-1β levels (3 months
p<0.05; 6 months p<0.05). A positive correlation was observed between base-
line muscle sympathetic nerve activity and monocyte activation and changes ob-
served at both time points post-procedure.
Conclusions: Inhibition of sympathetic activity via Renal Denervation is asso-
ciated with a reduction of monocyte activation and other inflammatory markers
in hypertensive patients. These findings point to a direct interaction between the
sympathetic nervous and inflammatory system, which is of central relevance for
the understanding of beneficial cardiovascular effects of Renal Denervation.

P611 | BEDSIDE
Renal denervation in resistant hypertension: are there differences in
blood pressure reduction between unifocal and multifocal
radiofrequency ablation catheters up to 24 months follow-up?

D. Prochnau, H.R. Figulla, P.C. Schulze, R. Surber. University Hospital Jena,

Department of Internal Medicine I, Jena, Germany

Aims: To compare the effect of renal denervation (RDN) with single focus (uni-
focal) and many sites (multifocal) radiofrequency ablation catheters on reduction
of 24-h ambulatory blood pressure (ABP) in a sample with resistant hypertension
(rHTN) up to 24 months follow-up (FU).
Methods: One hundred and three patients (pts) with mean systolic ABP ≥140
mmHg despite treatment with ≥3 antihypertensive drugs including a diuretic, were
included in our prospective study. In addition, antihypertensive medication had to
be stable for ≥4 weeks. After exclusion of renal artery (RA) stenosis by angiogra-
phy, we performed the RDN procedure either by introducing a 4 mm tip 7 French
unifocal radiofrequency catheter (Marinr®; Medtronic Inc., USA) on 75 pts, or a
multifocal ablation catheter (EnligHTN™, SJM Inc., USA) on 28 pts in both renal
arteries (RA). To achieve circumferential lesions in the unifocal group, we applied
6 low-power RF up to 1 minute each, with titrated energy delivery of 8–12 watts
(dependent on the pain level tolerated). In the multifocal group the ablation time
was 60 seconds per basket set (performed twice). The FU at 1/3/6/12/24 months
(M) comprised clinical and biochemical evaluations, and ABP measurement. Ad-
ditionally, at 6/12 M duplex sonography of the RA was performed.
Results: Sample characteristics were: mean age 63 years; 65 male; mean num-
ber of antihypertensive drugs 6; mean baseline ABP 162/88 mmHg. Comorbidi-
ties included coronary artery disease (n=21), diabetes mellitus (n=48), chronic re-
nal insufficiency (n=31), and treated obstructive sleep apnoea syndrome (n=23).
At 1/3/6/12/24 M we observed reduction in mean systolic ABP of -11/-17/-13/-17/-
18 mmHg (n=80/79/80/68/39; all p<0.001) and mean diastolic ABP of -5/-7/-6/-8/-
9 mmHg (all p<0.001). We observed no significant differences between the uni-
and multifocal RDN treatment groups. Logistic regression analysis with systolic

ABP reduction ≥10 mmHg as criterion revealed that the mean systolic ABP (OR
1.1; p<0.001) as well as treatment with centrally acting antihypertensive agents
(OR 5.3; p<0.05) were significant. Four of the pts (3.8%) developed RA stenosis
(>70%). Subsequent stenting of the RA stenosis was performed without compli-
cations. In all other pts duplex sonography could exclude significant RA stenosis.
Three not procedure-related deaths occurred during the 24-month FU.
Conclusion: RDN can be used with an acceptable risk to reduce substantially
mean ABP in rHTN as shown in long-term FU. There were no differences in ABP
reduction between uni- and multifocal RDN catheter systems.

P612 | BEDSIDE
Predictive value of carotid artery intima-media thickness and plaque
characteristics for mortality in patients on haemodialysis

H. Ishii1, D. Kamoi2, N. Umemoto2, T. Aoyama2, T. Sakakibara2, H. Takahashi3,
Y. Kumada4, T. Murohara1. 1Nagoya University Graduate School of Medicine,

Department of Cardiology, Nagoya, Japan; 2Nagoya Kyoritsu Hospital,

Nagoya, Japan; 3Fujita Health University School of Medicine, Toyoake, Japan;
4Matsunami General Hospital, Kasamatsu, Japan

Background: Carotid atherosclerosis such as greater intima-media thickness
(IMT) and plaques progression is associated with poor cardiovascular outcome.
However, such relationship remains unclear in patients on haemodialysis (HD)
even though they are consistently referred to be at highest cardiovascular risk.
We investigated the association of IMT, plaque characteristics and their joint role
with prediction of mortality in chronic HD patients.
Methods: Carotid ultra-sound was performed in a total of 821 CKD patients (male
63%, Age 65±12years, diabetes 41%) stably undergoing HD therapy. Patients
were divided into tertiles according to IMT levels in common carotid artery; tertile
1 (T1): <0.8mm, T2: 0.8–1.0mm and T3: >1.0mm, and were also classified by
echogenesity such as no plaque (n=266), with hypo- or iso-echoic plaque (n=333)
and with hyperechoic plaque (n=225), respectively. They were followed up for 7
years.
Results: During follow-up period (median 67 months), 195 patients (23.7%) died.
Kaplan-Meier analysis shows that survival rates at 7-year were 85.1%, 74.1%
and 66.7% in T1, T2 and T3 of IMT (p<0.0001), and were 84.0%, 75.8% and
65.6% in no plaque, hypo- or iso-echoic plaque, and hyperechoic plaque group
(p<0.0001), respectively. After adjustment for other confounders, greater IMT
[hazard ratio (HR) 2.20, 95% confidence interval (IC) 1.38–3.60, p=0.0010 for
T3 vs. T1] and plaque progression (HR 1.80, 95% CI 1.19–2.77, p=0.0054 for
hyperechoic plaque group vs. no plaque group) were identified as independent
predictors for mortality. In the joint setting of IMT and plaque echogenesity, the
risk of mortality was 4.40-fold higher (95% CI 2.23–9.15, p=0.0008) in T3 of IMT
with hyperechoic plaque compared to T1 of IMT without plaque (Figure).

Conclusions: Carotid IMT and plaque characteristics strongly predicted mortality
in chronic HD patients, furthermore, the combination of these variables could
stratify the risk of mortality. The presence of hyperechoic plaque might possibly
be a manifestation of CKD-specific mineral and bone disorder.

P613 | BEDSIDE
Learning curve of the transradial approach of percutaneous carotid
intervention

Z. Ruzsa1, B. Nemes1, E.M. Vegh1, B. Teleki2, B. Berta1, K. Huttl1, B. Merkely1.
1Semmelweis University, Heart Center, Budapest, Hungary; 2County Hospital of

Kecskemet, Kecskemet, Hungary

Purpose: Recently transradial (TR) approach became a safe and effective alter-
native of percutaneous carotid intervention. We report the learning curve over 6
years in two high-volume interventional centers during the transition from trans-
femoral (TF) to transradial approach.
Patients and methods: Between 2010 and 2015, 1773 patients underwent
carotid intervention in our centers. Clinical characteristics, radiation doses, vol-
ume of contrast material, screening and procedure times of consecutive patients
were recorded prospectively in a register and restrospectively analysed.
Results: Transradial approach was applied in 494 patients, mean age was 68±8
years, 67% of them was male. The ratio of TR has grown from 3 to 7, 25, 43,
48 and 60% of the carotid interventions, during the years respectively. While the
duration of the procedure (26, 30, 25, 25, 22.5, 25 min), the fluoroscopy time (11,
11, 10, 8, 8, 9 min), and the applied contrast material (128, 142, 95, 69, 90, 75 ml)
has significantly decreased in the first 4 years, then an elevation is observed, as
more complicated cases were enrolled. Significant improvement was observed
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after the first 50 cases, in each parameter. Conversion to TF was needed in 7.5%
and did not change significantly. No difference was observed in the incidence of
minor or major vascular events and hospitalization days, over the years.
Conclusion: An initial learning curve was observed in the intervention param-
eters of transradial carotid stenting. The transition from TF to TR approach is
achievable in 50 cases in experienced centers.

P614 | BEDSIDE
Real-world carotid stenting in patients with high risk versus standard
risk for open carotid endarterectomy (REAL trial)

I. Michel Guisasola, J. De Haro, S. Bleda, C. Canibano, C. Gonzalez, F. Acin.
University Hospital of Getafe, Angiology & Vascular Surgery, Getafe, Spain

Introduction: Until the irruption of the Carotid Revascularization Endarterectomy
versus Stenting Trial (CREST), carotid stenting (CAS) has been mainly offered to
those patients considered at “high risk” for open carotid endarterectomy (CEA)
based on the available data from large randomized clinical trials. “High risk”
has been defined as (1) patients with severe comorbidity (class III/IV congestive
heart failure, class III/IV angina, coronary disease involving ≥2 major vessels,
left ventricular ejection fraction ≤30%, myocardial infarction, severe pulmonary
disease, severe renal failure) and (2) Technical/challenging anatomical criteria
(previous neck surgery, cervical irradiation, contralateral carotid occlusion, post-
endarterectomy restenosis, inaccessible lesions or tracheotomy). Several recent
studies have called medical “high-risk” into question for CAS indication.
Objectives: This study evaluated the safety and perioperative and long-term ef-
fectiveness in patients with significant carotid artery stenosis with “high-risk” cri-
teria (for CEA) treated with carotid stenting and proximal protection device com-
pared to patients with standard-surgical-risk features.
Methods: This non-randomized double arm study included 125 patients (39.2%
symptomatic), 71 (56.8%) with standard risk and 54 (43.2%) with high-risk crite-
ria for CEA. The primary endpoint of the study was the cumulative incidence of
any major adverse event (MAE), a composite of stroke, myocardial infarction and
death, within 30 days after the intervention or ipsilateral stroke, after 30 days and
up to 4 years.
Results: Technical success was achieved in 98.4% of procedures. There was
no significant difference in the rates of the primary endpoint at 30 days between
patients at “high-risk” and those with “standard-risk” (1.9% vs. 1.4%) but there
were differences in the components, “high-risk” versus “standard-risk” (stroke 0%
vs 1.4%, p=0.023; and death 1.9% vs. 0%, p=0.018). Acute myocardial infarction
did not occur. No long-term ipsilateral stroke was reported in any of the 2 groups.
Conclusion: Results through four years post-procedure demonstrated that
carotid stenting with proximal protection device is safe and effective with similar
short and long-term for patients with and without high risk for CEA.
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The role of the expression of nitric oxide (NO), hydrogen sulfide (H2S)
and carbon monoxide (CO) generating enzymes in carotid plaque
stability

P. Efentakis1, F. Sigala2, S.I. Bibli1, D. Karageorgiadi1, E.K. Iliodromitis3,
A. Papapetropoulos1, I. Andreadou1. 1University of Athens, Faculty of Pharmacy,

Athens, Greece; 2University of Athens Medical School, Athens, Greece; 3Attikon

Hospital, 2nd University Department of Cardiology, Athens, Greece

Background: Gasotrasmitters (NO, H2S, CO) gain increasing interest as signal-
ing molecules that bestow protective effects on the cardiovascular system. How-
ever, although intraplaquely regulated NO improves plaque stability, the roles of
H2S and CO on plaque stability are unidentified.
Purpose: We sought to elucidate the expression of NO, H2S and CO generat-
ing enzymes on the stability of carotid plaques attained from patients undergone
endarterectomy. Furthermore, in order to access the role of nitroxidative stress in
plaque stability and its correlation with the expression of the above mentioned en-
zymes, we determined nitrotyrosine levels and the expression of NADPH oxidase-
4 (NOX4).
Methods: Carotid atherosclerotic plaque specimens were collected from 60 pa-
tients having undergone endarterectomy for internal carotid artery stenosis. Sam-
ples were divided into two groups according to the clinical presentation and the
histopathological evaluation of the plaque morphology; symptomatic patients pre-
senting unstable plaques (Unstable group, n=31) and asymptomatic patients with
stable plaques (Stable group, n=29). Endothelial nitric oxide synthase (eNOS),
peNOS (S1177), inducible nitric oxide synthase (iNOS), cystathionine beta syn-
thase (CBS), cystathionine gamma lyase (CSE), heme oxygenase-1 (HO-1), sol-
uble guanyl cyclase sGCα, sGCβ, nitrotyrosine and NOX4 expression levels were
determined by immunoblotting.
Results: Western Blot analysis revealed that iNOS expression was downregu-
lated in Stable group (p=0.02 vs Unstable), in favor of peNOS phosphorylation
(p=0.003 vs Unstable) and eNOS expression (p=0.001 vs Unstable). Moreover,
sGC subunits were upregulated in Stable group (p=0.005 and p=0.0001 respec-
tively vs Unstable). CBS and CSE expression were both downregulated in Stable
group (p=0.01 and p=0.04 respectively vs Unstable). Of note, HO-1 expression
was also decreased in the Stable group (p=0.03 vs Unstable). Nitrotyrosine lev-
els and the expression of NOX4 was decreased significantly in stable plaques
(p<0.05).

Conclusions: We conclude that in stable plaques proportionally more NO comes
from eNOS vs iNOS. Moreover, enhanced eNOS expression/phosphorylation is
accompanied by decreased expression of the enzymes that generate H2S and
CO and up regulation of sGC. Our findings confirm the existence of a dynamic
interplay between gasotransmitters in the cardiovascular system. Further studies
are required to determine whether these changes are causally associated with
plaque stabilization and whether they are associated with better prognosis in pa-
tients with atherosclerosis.
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Increased arterial inflammation assessed by positron emission
tomography is associated with higher thermal heterogeneity and
macrophage infiltration in carotid plaques

G. Benetos1, K. Toutouzas1, I. Koutagiar1, A. Georgakopoulos2, N. Pianou2,
M. Metaxas2, G. Agrogiannis3, E. Athanasiadis4, G. Spyrou4, K. Filis3,
E. Siores5, E. Patsouris3, D. Cokkinos2, D. Tousoulis1, C.D. Anagnostopoulos2.
1Hippokration General Hospital, First Department of Cardiology, Athens, Greece;
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3Athens Medical School, Athens, Greece; 4Academy of Athens Biomedical

Research Foundation, Center of Systems Biology, Athens, Greece; 5University

of Bolton, Bolton, United Kingdom

Background: 18F-fluorodeoxyglycose Positron Emission Tomography (FDG-
PET) is the leading molecular imaging technique for detection of local inflam-
matory activation in carotid disease. Recently, evidence emerged on the role
of microwave radiometry (MWR) for the evaluation of arterial inflammation in
atherosclerotic plaques by measuring temperatures.
Purpose: To investigate the relationship between FDG and MWR measurements
in patients with high-grade carotid artery stenosis and their association with im-
munohistochemistry results.
Methods: Consecutive patients scheduled for carotid endarterectomy underwent
FDG-PET and MWR measurements of both carotid arteries. FDG uptake within
the carotid wall was quantified as maximum standardized uptake value (SUVmax)
and �SUV (maximum difference of SUVmax values across each carotid respec-
tively) on consecutive transaxial slices 2cm below to 2cm above the carotid bi-
furcation. Thermal heterogeneity of atherosclerotic plaques was estimated by �T
(maximum minus minimum measured temperature across the carotid)above the
respective carotid segments.CD 68 expression was quantified semi quantitatively
in all the operated carotid plaques (sample score >2 high, ≤2 low).
Results: Forty-two carotids from 21 patients were assessed. There was a statisti-
cally significant positive correlation between �T and SUVmax (R=0.44, p=0.004)
for all (n=42) carotid arteries. There was a similar correlation between �SUV
and �T values (R=0.43, p=0.004). Correlations were stronger for the surgically
operated carotid arteries (R=0.51, p=0.02 for SUVmax, and R=0.54, p=0.01
for �SUV). Furthermore, specimens with intense CD68 expression exhibited
higher SUVmax and �SUV values compared to specimens with low CD68 count
(2.33±0.53 vs 2.16±0.35 and 1.3±1.13 vs 0.66±0.29, p=0.04 and p=0.05, re-
spectively). Similarly, carotid endarterectomy specimens with high CD68 expres-
sion had higher �T values compared to specimens with low CD68 expression
(0.59±0.12 vs 0.52±0.19, p=0.04).
Conclusions: The degree of carotid inflammation assessed by FDG uptake is
associated with temperature differences of the atherosclerotic plaque. Both mea-
surements reflect macrophage infiltration during local inflammatory process.
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Outcome in patients with chronic kidney disease after carotid artery
stenting: data from a large single center with single operator
experience

S. Staubach1, J. Ledwoch2, H. Strohm1, M. Segerer1, H. Mudra1. 1Neuperlach

Hospital, Department of Cardiology, Pulmonology & Internal Intensive Care,
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Background: The presence of chronic kidney disease (CKD) is known to be as-
sociated with worse outcome in patients undergoing cardiac or peripheral vas-
cular interventions. However, data concerning carotid artery stenting (CAS) are
limited due to small sample sizes or multicenter studies with often more than one
operator with varying experience and partially incomplete neurological follow-up.
Methods: The present analysis is based on an all-comer registry with a prospec-
tively designed follow-up protocol including a complete pre- and postprocedural
neurological assessment and a standardised yearly conducted questionnaire for
long-term follow-up. Between 1999 and 2015 a total of 1000 procedures were
consecutively performed by a single operator or a second proctored by him. CKD
was defined as a glomerular filtration rate <60ml/min for at least 3 months.
Results: 218/1000 (21,8%) procedures were done in patients with CKD. Patients
with CKD vs. no CKD were older (74 vs. 70 years; p<0,05), more often male (69%
vs. 61%; p<0,05) and smokers (24% vs. 20%; p=0,26). Additionally, they suffered
from diabetes (39% vs. 31%; p<0,05), concomitant coronary artery disease (77%
vs. 60%; p<0,001) and COPD (11% vs. 5%; p<0,05) more often. The rate of the
composite of 30-day stroke, death and myocardial infarction (MACCE) including
procedural and in-hospital complications was more than twice in patients with
CKD (20/218 (9,2%) vs. 30/782 (3,8%); p=0,0026).
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Conclusion: Data of our large CAS registry with long experience show a signifi-
cantly worse outcome in patients with CKD undergoing CAS. Therefore, patients
with a known CKD should be paid special attention.
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Novel carotid revascularization PARADIGM evaluation in a prospective
clinical study in all-comer symptomatic and increased-stroke-risk
asymptomatic carotid artery stenosis

P. Musialek1, A. Mazurek1, M. Trystula2, A. Borratynska3, M. Urbanczyk4,
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Background: MicroNet-covered embolic prevention stent system (MN-EPS) is
an important technological advancement that may impact the way carotid artery
stenosis (CS) is managed.
Recent diffusion-weighted magnetic resonance-controlled study showed MN-
EPS low incidence/minimal size of carotid artery stenting (CAS)-associated cere-
bral lesions (indicating >50%/>10-fold reduction against conventional stent) but
was underpowered for clinical end-points.
Purpose: To evaluate periprocedural and 30d clinical outcome of routine MN-
EPS use in 101 (target) unselected subjects with symptomatic or increased-
stroke-risk asymptomatic CS indicated for revascularization (NeuroVascular
Team).
Methods: Non-industry-funded, academic study in all-comer (all-referrals-
tracked) CS patients. Consecutive MN-EPS CAS. Asymptomatic subjects/lesions
revascularization if ≥1 literature-documented increased-risk-for-stroke criterion.
Independent neurologist evaluation before CAS, at 48h and 30d.
External angiographic corelab, data verification, statistical analysis.
Events were Clinical Event Committee (CEC)-adjudicated.
Results: Of 139 CS referrals over 11 months, 108 patients were NeuroVascular
Team-indicated for revascularization; 31 were rejected (increased stroke risk crite-
ria unmet-24, index CS occlusion-4, severe circulatory failure-1, severe disability-
1, malignancy/short life expectancy-1).
101 subjects (age 51–86y, male-70%, symptomatics-55% incl. stroke-in-evolution
in 9, CAD-63%, diabetes-41%) underwent 106 CAS. MN-EPS was used in 100%
CAS (no other stent use during study). Surgical (CEA) management was in 7
(severe renal failure, hostile access, floating large thrombus in CCA).
Proximal/distal embolic protection device use in CAS was 46/54%; prox-EPD
more frequent in symptomatic CS (56% vs. 35%, p=0.03). PCI as bridge to CAS
was in 18, incl. simultaneous PCI+CAS in 4.
Angiographic diameter stenosis was 82±9% before vs. 7±4% after CAS. MN-
EPS stent system procedural and clinical success was 100%. Nominal 30mm-
long stent was 29.66±0.30mm post-implantation and 40mm was 39.73±0.34mm.
Velocities were 3.7±1.2/1.2±0.5m/s at baseline vs. 0.68±0.29/0.18±0.08m/s at
30d.
30-day clinical (incl. neurologist) and duplex follow-up was 100%.
Death/major stroke/MI by discharge was 0%. One event, without focal neurologic
symptoms or NIH-SS change vs. admission but hypotonia and discharge CT sug-
gesting minor extension of a prior ipsilateral lesion was CEC-adjudicated as minor
stroke (0.9%). By 30 days there were no new events (0%).
Conclusions: MN-EPS use was safe and effective in achieving full endovascular
reconstruction across all-comer CS lesion subsets. 30d results in the high-risk
CS population are consistent with MN-EPS protection extending throughout stent
healing period.
Data from this externally-controlled, largest to-date MN-EPS study, with no exclu-
sion criteria and MN-EPS use in 100% CAS, may be relevant to carotid revascu-
larization evolution.
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Prognostic value of acute kidney injury after transcatheter aortic valve
implantation in patients with aortic stenosis
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Franco3, M.F. Jimenez-Navarro3, J.H. Alonso-Briales3, J.M. Hernandez-Garcia3,
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Acute Kidney Injury (AKI) after cardiac surgery is associated with increased mor-
tality, but very few data exist on the occurrence of AKI associated with Tran-
scatheter Aortic Valve Implantation (TAVI). The aim of this study was to determine
the incidence and prognosis of AKI after percutaneous treatment in patients with
aortic stenosis.
Methods: Between April-2008 and December 2015, 492 patients with severe aor-
tic stenosis were treated with the CoreValve prosthesis. The AKI was defined
according to the Valve Academic Research Consortium criteria, as the absolute

increase in serum creatinine ≥0.3 mg/dl at 72 hours after percutaneous proce-
dure. We excluded patients died during procedure.
Results: The incidence of AKI was 16.5% and none required renal replacement
therapy. After implantation there was a slight improvement in renal function, base-
line serum creatinine decreased from 1.27±0.4 mg/dl to 1.17±0.4 mg/dl, p=0.001.
In patients with AKI, the mortality at 30 days was 69.2% compared to 15.1% of
patients without AKI, OR=12.7 (95% CI 3.85–42.4), p=0.001 and late mortality
after a mean of 34.3±23 months was 20% in those patients with AKI compared to
14% without AKI, p=0.098. In the multivariable analysis AKI was an independent
predictor of cumulative total mortality HR 1.93 (95% CI 1.23–3.01), p=0.006.
Conclusions: The incidence of AKI was associated with increase early mortality
and also was a predictor of worse outcomes in the long-term follow-up.
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Effect of previous growth hormone treatment on ascending aorta
dimensions in Turner patients

A.L. Duijnhouwer1, J.W. Timmermans1, R.R.J. Van Kimmenade1, A.P.J. Van
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Purpose: Growth hormone treatment (GHT) in Turner patients is nowadays often
used to achieve a higher body height. However, GHT might also have an effect on
aortic dimension, which is less well known. We investigated the effect of previous
GHT on aortic diameters in a large cohort of Turner patients.
Methods: In this retrospective single center study of Turner patients we investi-
gated the association between GHT and ascending aorta diameters (measured
by MRI or CT). In addition, the impact of other parameters such as: presence of
a bicuspid aortic valve (BAV), history of aortic coarctation, karyotype, weight and
length, and the presence of classic cardiovascular risk factors were taken into
account. Descriptive statistical analysis and uni- and multivariate analysis were
performed.
Results: Of the 239 Turner patients, 142 patients previously used GHT, while
97 did not. The mean age of the 2 groups were 25.7 (+7.8) and 39.3 (+10.2)
(p<0.0001) years respectively. Karyotype 45X0 was present more often in the
GHT group (p=0.001). There was significant less hypertension, dyslipidaemia and
diabetes in the GHT group (p=0.006, p<0.0001 and p=0.032 respectively). Uni-
variate analysis showed a significant association between ascending aorta diam-
eter and GHT, age, BAV, karyotype 45X/0, body mass index, and blood pressure.
Table 1 shows the multivariate analysis. Besides GHT, age, weight, hypertension,
karyotype 45XO, and presence of BAV were associated with an increase in as-
cending aortic diameter.

Table 1

b Beta p-value

Age (years) 0.27 0.58 >0.0001
Karyotype 45X0 presence 1.55 0.15 0.007
BAV presence 3.01 0,24 >0.0001
GHT 1.775 0.17 0.014
Hypertension 2.21 0.16 0.004
Weight (kg) 0.08 0.29 >0.0001
R 0.622 R square 0.387 R2adjusted 0.370

BAV = bicuspid aortic valve; GHT = growth hormone treatment; age in years; weight in kg; b =
unstandardized coefficient; beta = standardized coefficient.

Conclusion: GHT during childhood was found to be associated with ascending
aorta dilatation, independent of classic predictors of aorta dilatation.
Acknowledgement/Funding: This study was funded by a grant of the Dutch
Heart Foundation (grant number: 2013T093)
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Hybrid repair of aortic arch pathology: long-term clinical outcomes
and patency of extra-anatomic bypass grafts
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Purpose: Hybrid repair offers comparable short-term outcome with open surgery.
However, longer-term studies are required to assess clinical outcomes and pa-
tency of the extra-anatomic bypass grafts.
Methods: A total of 50 consecutive patients (38 men, mean age 65.3±16.1 years)
who underwent hybrid repair for aortic arch pathologies were analyzed.
Results: The indications for treatment included increased aneurysm size in 40
cases (80.0%), pseudoaneurysm in 5 cases (10.0%), and rapid growth of aortic
dissection (≥10 mm/y) in 5 case (10.0%). Supra-aortic vessel transposition (n=15
for Zone 0, n=12 for Zone 1, n=23 for Zone 2) and stent graft implantation (n=19
with Seal thoracic stent graft, n=19 with Valiant stent graft, n=12 with Zenith TX2
proform stent graft) were achieved in all cases. Perioperative complications af-
fected 15 patients (30.0%), as follows: bleeding (n=3, 6.0%); stroke (n=4, 8.0%);
renal failure (n=4, 8.0%); vascular injury (n=4, 8.0%), pneumonia (n=1, 1.0%)
and retrograde dissection (n=3, 6.0%). Three patients died within 30 days (6.0%)
due to stroke and aortic rupture. Endoleaks were noted in 13 patients (26.0%).
Two patients (2.0%) required emergency intervention for retrograde dissection
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and aortic rupture. Reintervention was performed for type 1 endoleak in 6 pa-
tients and endotension in 2 patients, stent migration in 1 patient, distal stent edge
dissection in 1 patient. One occlusion and one stenosis were noted in bypass
graft, but which was not related clinical symptom. The death-free survival and
reintervention-free survival rates at 3 years after index procedure were 80.9%
and 65.0%, respectively.

Event-free survival rate

Conclusions: Hybrid repair may be a good alternative option in high risk patients
and the patency of bypass graft was good. However, given the high reinterven-
tion rate, careful selection of patients and consideration of anatomic features are
required to achieve satisfactory results.
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Long-term outcome of patients presenting with type A acute aortic
syndrome
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Background: Acute Aortic Syndromes (AAS) represent an emergency condition
involving the aorta, with a common pathway and similar clinical manifestations.
In type A AAS surgical treatment is the therapeutic cornerstone of treatment and
results to be life saving. Although early phase clinical data and outcome have
been well described, little is known about long-term outcome.
Purpose: The aim of this study was to evaluate mortality, aorta-related events
and non-aorta-related events as well as predictors of mortality and aortic compli-
cations at long-term follow up in type A AAS.
Methods: Our registry contains all consecutive patients referred to our institution
from 2000 to 2013 who received a final diagnosis of spontaneous AAS. The global
population of the study was composed by 398 patients, 257 presenting with Type
A AAS. The study was focused on 170 type A patients discharged after surgery.
Long-term outcome was evaluated analysing the events occurred after the index
hospitalization with Kaplan-Meier method, for a median follow up period of 3.24
years. Univariable and multivariable analysis of risk factors for global mortality
and aorta-related events at 6-year follow up were performed in the patients who
were events-free before discharge. We considered as major aorta-related events:
aorta-specific mortality and re-hospitalization/re-intervention for aortic complica-
tions. On the other hand, non-aorta-related events included non-aorta-specific
mortality and re-hospitalization for several causes (cardiovascular-related or non
cardiovascular-related).
Results: Mean age was 64±12 years, the majority of patients were men (68.8%).
Hypertension was the most represented risk factor (71.8%). Moderate to severe
aortic regurgitation was present in 37.6% while cardiac tamponade in 12.9%. The
30 day-6 year mortality rate was 22% (event rate 4.5/100 patients/year). After
discharge, major aorta-related events occurred in 29% of patients (event rate

6.5/100 patients/year), while non-aorta-related events in 70% (event rate 23.1/100
patients/year). Older age (HR 1.04, 95% CI 1.01–1.09, p=0.017) and lower GFR
(HR 0.95 for each mL/min increase, 95% CI 0.94–0.98, p<0.001) were found to
be risk factors for mortality at 6-year follow up. Increased diameter of the aortic
bulb at presentation (HR 1.09, 95% CI 1.01–1.17, p=0.023) was associated with
higher risk of major aorta-related events.
Conclusions: Among surgically treated type A AAS, the risk of death and ad-
verse outcome was not limited to the acute phase but progressively increased
during time. The rate of both aorta-related and non-aorta-related events was high
at 6 years.
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Cause of death in patients with Marfan syndrome
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Background: The last 30 years have been associated with increased survival of
30 years in patients with Marfan syndrome (MFS). With familial screening, regular
follow up, betablocker therapy and prophylactic aortic surgery, MFS patients have
almost a normal life expectancy. We thought to assess cause of death in MFS
patients nowadays.
Methods: Patients who came at least once in our clinic, had a diagnosis of MFS
with a FBN1 gene mutation and who died were selected.
Results: 53 deaths were reported among the 1324 patients with MFS carrying
a FBN1 gene mutation. Median age at death was 41 years (range:2–90 years)
and 35% were women. 3 deaths occurred in children affected by a neonatal form
of MFS at 2, 4 and 6 years old: 1) acute respiratory failure with severe MR and
severe restrictive respiratory failure, 2) after planned surgery for MR and aortic
aneurysm and 3) sudden death in a 6 years old boy with aortic root diameter at
42mm. Most of the deaths in adults were cardiovascular: -14 deaths occurred
after planned aortic surgery performed for: isolated aortic root dilatation in 6,
associated with mitral valve repair in 1; redo surgery in 2 (aortic root dilatation
after supra coronary tube implantation and false aneurysm 8 years after a Bentall
procedure); dilatation of dissected thoracic descending aorta in 4 patients; mitral
valve repair in 1. -10 deaths were related to acute aortic events: Dissection of
ascending aorta in 6, descending aorta in 1, abdominal aorta in 1 and rupture of
a chronically dissected descending aorta in 2. -Nine sudden cardiac deaths with-
out autopsy performed were reported. -Another specific cause was recognized in
5 men: myocardial infarction:2, Stroke:1, heart failure:1, ruptured mitral chordae
tendinae:1. -4 related to the presence of a mechanical aortic valve: endocarditis in
2, valve thrombosis and hemorrhagic shock complicating anticoagulant therapy.
-Lastly, 9 deaths were non cardiac.

Cause of death in adults with MFS

Conclusion: Despite a tremendously increase in life expectancy in MFS patients,
cardiovascular death remains the leading cause of deaths (83%). Notably, 26%
of the deaths occurred after planned aortic surgery and despite regular follow up,
acute aortic events and sudden deaths still occur in young patients.
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Twelve-months quality of life improvement and all-cause mortality in
elderly patients undergoing transcatheter aortic valve replacement

P. Kleczynski, M. Bagienski, A. Dziewierz, L. Rzeszutko, D. Sorysz, M. Tomala,
D. Dudek. Institute of Cardiology, Jagiellonian University, Krakow, Poland

Background: Restoration of QoL and improvement of clinical outcomes are im-
portant issues in elderly patients undergoing TAVI.
Aim: We sought to evaluate changes in quality of life (QoL) and all-cause mortal-
ity after transcatheter aortic valve implantation (TAVI).
Methods: A total of 101 patients who underwent TAVI were included in this QoL
study and assessed using EQ-5D-3L with a visual analog scale (VAS). Clinical
outcomes after 12 months were assessed. In addition, QoL scores were com-
pared between patients with transfemoral and non-transfemoral access.
Results: Patients who reported problems with mobility at baseline, showed bet-
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ter mobility rates after 12 months (p=0.001), but those who reported issues with
self-care, usual activity or pain did not show significant improvement (p=0.41;
p=0.12; p=0.27, respectively). Patients reporting anxiety at baseline improved 12
months later (p=0.003). VAS score showed an incremental increase during follow-
up (p<0.001). Transfemoral access was associated with higher VAS score values
after 1 month (median (IQR): 65.0 (50.0–75.0) vs 54.0 (50.0–60.0); p=0.019) but
not after 12 months (70.0 (62.5–80.0) vs 67.5 (55.0–70.0); p=0.07) as compared
to non-transfemoral access. In multivariate linear regression analysis, only age
and the presence of chronic total occlusion were independently associated with
VAS score at 12 months. In-hospital, 1-, 6- and 12-month mortality rate was 6.9%,
10.9%, 15.8 and 17.8%, respectively.
Conclusions: TAVI provides improved QoL with good clinical outcomes, however
not all health aspects are positively affected. Patients treated with TF access
seems to have better quality of life than those who had non-TF access in the early
postoperative period. Selecting proper candidates for TAVI is crucial for them to
get most benefits after procedure.
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Systemic vascular dysfunction in high-altitude dwellers with patent
foramen ovale
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Introduction: Many millions of high altitude dwellers are exposed to chronic hy-
poxia. Recent data show that the presence of patent foramen ovale (PFO) in high
altitude dwellers is associated with more severe hypoxemia and pulmonary hy-
pertension. Chronic hypoxemia per se induces systemic and pulmonary vascular
dysfunction. Aim of our study was to investigate if the presence of PFO in high
altitude dwellers was associated with more severe hypoxemia and consequent
systemic vascular dysfunction.
Methods: We included 46 Bolivian high altitude dwellers (mean age 42±16 y)
without classical cardiovascular risk factors. The presence or absence of PFO
was assessed by trans-esophageal echocardiography. To assess systemic vascu-
lar function we measured flow-mediated vasodilation (FMD) of the brachial artery,
carotid-femoral pulse-wave velocity (PWV) and carotid intima-media thickness
(IMT).
Results: PFO was present in 17/46 subjects (37%). The presence of PFO
was associated with more severe hypoxemia (SaO2 86±6 vs. 89.5±3%, P=0.04)
and systemic vascular dysfunction (FMD: 6.6±2.9 vs. 5.0±1.6%, P=0.03; PWV:
10.0±2.2 vs. 8.5±1.1 m/s, P=0.03; IMT: 578±158 vs. 595±140 μm, P=0.71). There
was a significant positive correlation between SaO2 and FMD (r=0.52, P<0.001)
and an inverse relationship between SaO2 and PWV (r=-0.66, P<0.001) and IMT
(r=-0.47, P=0.001).
Conclusion: In high altitude dwellers without classical cardiovascular risk fac-
tors, the presence of PFO is associated with more severe hypoxemia and con-
sequent systemic vascular dysfunction. We speculate that the presence of PFO
in conditions associated with chronic hypoxemia accelerate the development of
arteriosclerosis.
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Are two internal thoracic grafts better than one? Analysis of 1528
diabetic patients between 1996- 2010

N. Nesher, B. Medalion, R. Mohr, A. Laub, Y. Ben-Gal, Y. Paz, D. Pevni. Souraski,

Medical Center, Cardio-Thoracic Surgery, Tel-Aviv, Israel

Background: Bilateral internal thoracic artery (BITA) grafting in diabetics is con-
troversial due to a higher risk for sternal infection. The purpose of this study is to
compare the outcome of BITA grafting to that of single ITA (SITA) in patients with
diabetes.
Methods: Between 1996 and 2010, 964 diabetic patients with multi-vessel dis-
ease who underwent primary coronary artery bypass grafting (CABG) with BITAs
were compared with 564 patients who underwent CABG with SITAs and saphe-
nous vein grafts
Results: Patients undergoing SITAs were older, more often female, more likely
to have chronic obstructive pulmonary disease, ejection fraction ≤30%, insulin-
dependent diabetes, recent myocardial infarction, renal insufficiency, peripheral
vascular disease and emergency operation. and less likely to have left main dis-
ease. BITA patients more often underwent CABG with ≥3 grafts.
Operative mortality (2.6% BITA vs. 3.0% SITA) and sternal infection (3.1% vs.
3.9%, respectively) of the two groups were similar. The mean follow-up was
12.2±4.3years.Unadjusted Kaplan Meier ten -year survival of the BITA group was
better than that of the SITA group (65.3+3.1% vs. 55.5+4.5%, P=0.004), how-
ever after propensity score matching (501 well matched pairs)the 10-year survival
(59.9+4.5% vs. 56.6+4.5%, P=0.565), as well as the Cox-adjusted survival (HR
0.928 95% CI 0.706–1.219, p=0.591) were not significantly different between the
matched groups
Conclusions: This study does not support the routine use of BITA in all patients
with diabetes. Similar long-term survival can be achieved with SITA. Selective use
of BITA in lower risk diabetic patients might un-mask the benefits of BITA grafting.

SUDDEN CARDIAC DEATH
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Supraventricular arrhythmias and implantable cardioverter defibrillator
shocks in catecholaminergic polymorphic ventricular tachycardia

V. Dusi1, G.M. De Ferrari1, J.M. Bos2, C.R. Moir2, M. Shkolnikova3,
D.J. Abrams4, L. Crotti5, A.A.M. Wilde6, T. Paul7, M. Eldar8, J. Till9,
F.R.I. Noguer9, A.D. Krahn10, P.J. Schwartz11, M.J. Ackerman2. 1Dept. of

Cardiology - Fondazione IRCCS Policlinico San Matteo and University of Pavia,
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Background: Patients (pts) with Catecholaminergic Polymorphic Ventricular
Tachycardia (CPVT) may develop supraventricular arrhythmias (SVA), likely due
to triggered activity as part of the spectrum of the disease. Data on the incidence
of SVA, and on their role in favouring ICD shocks are lacking.
Goal: To analyse the occurrence of ICD shocks among CPVT pts enrolled in the
International Left Cardiac Sympathetic Denervation (LCSD) registry. Specifically,
we looked at the relationship between SVA and inappropriate shocks, electrical
storms (ES, 3 or more separate appropriate ICD shocks in 24 hours) and “end
of treatment” conditions (EOT, when consecutive appropriate ICD shocks lead to
termination of therapies).
Results: The registry includes 64 high-risk CPVT pts who underwent LCSD.
All pts were on optimized medical therapy (OMT, betablocker in 97% and/or
flecainide in 16%) before LCSD and the median post-LCSD follow-up was 39
months. An ICD was implanted in 38 pts (59%) at a median age of 11 years: 33
at a median time of 41 months before LCSD, 2 simultaneously, and 3 after LCSD.
A total of 78 inappropriate shocks occurred in 8/33 pts (24%) and the majority
(n=68, 87%, median 7 shocks/pts) were due to SVA: atrial tachycardia/atrial fibril-
lation (AT/AF) in 5 pts (15% of ICD pts) and atrioventricular nodal reentrant tachy-
cardia in one. Interestingly, 4/6 (67%) of pts with inappropriate ICD shocks due
to SVA, also experienced electrical storms (ES, n=4, total 14 episodes) and/or
end of treatment conditions (EOT, 2 pts, 7 episodes) before LCSD, compared to
8/27 (30%) among the pts with no inappropriate shocks. Considering the entire
population of ICD patients before LCSD, 5/12 (42%) episodes of EOT condition
were directly triggered by SVA. Denervation was associated with an 83% reduc-
tion (5/33 vs 1/38 pts) in the incidence of inappropriate shocks due to SVA: only
1/38 pts (3%) had recurrences, albeit in reduced number (26 pre vs 4 post LCSD).
Notably, the incidence of inappropriate shocks due to SVA according to LCSD ex-
tension was 1/6 (17%) in pts with incomplete denervation (T1 or T4 spared) and
0/32 in pts with complete LCSD.
Conclusion: Supraventricular arrhythmia were a serious medical problem in this
high-risk CPVT population. They caused inappropriate ICD shocks in 1 out of
5 patients and favoured the occurrence of ventricular tachycardias and end of
treatment conditions 1 out of 10 patients. This analysis reports for the first time
a reduction in the incidence of inappropriate shocks due to supraventricular ar-
rhythmias after left cardiac sympathetic denervation.
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Validation of a termination-of-resuscitation rule for out-of-hospital
cardiac arrest in the emergency department

Y. Goto1, A. Funada1, Y. Nakatsu-Goto2. 1Kanazawa University Hospital,

Department of Emergency and Critical Care Medicine, Kanazawa, Japan;
2Yawata Medical Center, Department of Cardiology, Komatsu, Japan

Background: Implementation of the universally endorsed basic life support
termination-of-resuscitation (BLS-TOR) rule for out-of-hospital cardiac arrest
(OHCA) is not allowed in Japan. Therefore, we previously developed a new TOR
rule to be used by emergency department (ED) physicians treating OHCA pa-
tients (ED-TOR rule); this was done using data from the nationwide Japanese
registry from 2005 to 2009, when cardiopulmonary resuscitation (CPR) was per-
formed according to the 2000 and 2005 guidelines. The ED-TOR rule recom-
mends termination of CPR after arrival at the hospital when there is no prehospi-
tal return of spontaneous circulation (ROSC), the initial rhythm is not shockable,
and bystanders do not witness the arrest. As recent improvements in the survival
rate after an OHCA have been reported in Japan, we are obligated to validate the
ED-TOR rule using more recent data where CPR was performed according to the
2010 guidelines.
Purpose: We aimed to validate the ED-TOR rule for ED physicians and com-
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pare the relevance of the ED-TOR rule with the BLS-TOR rule that consists of
the following 3 criteria: no prehospital ROSC, unwitnessed arrest by emergency
medical services (EMS) providers, and no shock received.
Methods: We analysed the records of 238,174 patients (age ≥18 years) who ex-
perienced OHCA treated by EMS providers. Data were obtained from a prospec-
tively recorded Japanese nationwide Utstein-style database from 2011 to 2012.
The primary endpoints were specificity and positive predictive value (PPV) for pre-
dicting the 1-month mortality after OHCA with the ED-TOR and BLS-TOR rules.
Results: The overall 1-month survival rate was 4.4% (10,519/238,174). The pro-
portions of OHCA patients who fulfilled the ED-TOR and BLS-TOR criteria were
57.3% and 80.1%, respectively. The specificity of the ED-TOR rule for predicting
1-month mortality was significantly higher than that of the BLS-TOR rule (90.6%
[95% confidence interval (CI), 90.0–91.1%] versus 79.5% [95% CI, 78.8–80.3%];
P<0.0001). The PPV of the ED-TOR rule for predicting 1-month mortality was
also significantly higher than that of the BLS-TOR rule (99.3% [95% CI, 99.2–
99.3%] versus 98.9% [95% CI, 98.8–98.9%]; P<0.0001).
Conclusions: The ED-TOR rule for physicians treating OHCA patients in the
ED was successfully validated using more recent data from a Japanese registry
where CPR was performed according to the 2010 guidelines. The ED-TOR rule
is a greater than 99% predictor of 1-month mortality. The use of the ED-TOR
rule may help clinicians decide whether to terminate resuscitation efforts for futile
OHCA patients in areas or countries where a TOR rule in the field is not imple-
mented.
Acknowledgement/Funding: The Japan Society for the Promotion of Science
(KAKENHI Grant Number 15K08543)
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Abdominal obesity is associated with risk of sudden cardiac arrest in
general population: analyzed from korean national health insurance
database cohort

Y.S. Baek, P.S. Yang, T.H. Kim, J.S. Uhm, H.N. Pak, M.H. Lee, B.Y. Joung. Yonsei

University College of Medicine, Seoul, Korea Republic of

Introduction/Purpose: The increased risk of sudden cardiac arrest (SCA) in
obese subjects is becoming a major clinical issue. We examined the association
of body mass index (BMI), abdominal obesity using waist circumference (WC)
and risk of SCA.
Methods: This study included 506,805 patients from Korean National Health
Insurance Service-National Sample Cohort (NHIS-NSC) in 2009, and ana-
lyzed follow-up data until December 2013. Subjects were classified by over-
weight/obesity (BMI≥25 kg/m2) and abdominal obesity (WC≥90 cm for men and
≥80 cm for women), and followed the risk of SCA.
Results: During a mean follow-up of 46±15 months, 1019 (0.2%) subjects with
SCA were identified (mean baseline age 65±13 years, 65.1% male). Subjects
with SCA had a lower baseline BMI (23.6±3.3 vs. 23.2±3.3 kg/m2; p<0.001) and
a higher baseline WC (80.0±9.3 vs. 82.5±8.9 cm; p<0.001) than those without
SCA. SCA incidence according to overweight/obesity by BMI (0.18% vs. 0.21%,
p=0.013 for BMI≥25 kg/m2 vs. <25 kg/m2) showed conflicting results as com-
pared to those according to abdominal obesity by WC (0.24% vs. 0.18%, p<0.001
for subjects with abdominal obesity vs. without). In Cox proportional-hazards
models, after adjusting relevant co-morbidity factors, there was continuous and
positive associations between WC and risk of SCA, while there was an inverse
relationship between BMI and risk of SCA. (HR=0.89, 95% CI: 0.859–0.917,
p<0.001 for BMI; HR=1.02, 95% CI: 1.007–1.032, p=0.003 for WC).

Kaplan-Meier curves

Conclusions: Obesity measured by BMI showed an “obesity paradox” in rela-
tionship with risk of SCA, and abdominal obesity using WC was independently
associated with increased risk of SCA after adjustment of age, gender and co-
morbidity factors.
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Increased sudden death with chronic obstructive pulmonary disease
in general population
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Introduction: Both sudden death and chronic obstructive pulmonary disease
(COPD) are common conditions in the elderly. Previous studies have identified an
association between COPD and cardiovascular disease, and with sudden death
in specific patient groups. Our aim was to investigate whether there is an associ-
ation between COPD and sudden death in the general population.
Methods: In Korean National Health insurance Service – National Sample Cohort
(NHIS-NSC), 499,103 subjects who received national health check-up after 2009
were enrolled, and follow up until 2013.
Result: Of the 499,103 persons included in the analysis, 25,138 patients (4.96%)
had a diagnosis of COPD and there were 154 cases of sudden death. During the
mean follow-up period of 45.5±14.9 months, 0.61% of COPD patients died com-
pared with 0.15% of no-COPD patients. Crude mortality risk of COPD was odds
ratio 3.92 (95% confidence interval: 3.32 to 4.61, p<0.001). Chronic obstruc-
tive pulmonary disease was associated with an increased risk of sudden death
(age- and sex-adjusted hazard ratio, HR, 1.27, 95% CI 1.07–1.51, p=0.006). The
risk particularly increased in the current smoker with COPD compared with non-
smoker. (age- and sex-adjusted HR 2.40, 95% CI 1.65–3.51, p<0.001). But there
was no significant difference of the sudden death risk between ex-smoker and
non-smoker (HR 1.30, 95% CI 0.42–2.00, p=0.24).

Sudden death by COPD and smoking status

Conclusion: Chronic obstructive pulmonary disease is associated with an in-
creased risk for sudden death. The risk especially increases in persons with cur-
rent smoker with the diagnosis of COPD.
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Elevated testosterone serum levels contribute to adverse outcome in
patients with arrhythmogenic right ventricular
cardiomyopathy/dysplasia
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Background: Sex hormones have been reported to play a role in the pathophys-
iology of ventricular arrhythmias.
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Purpose: Male patients with arrhythmogenic right ventricular cardiomyopa-
thy/dysplasia (ARVC/D) develop life-threatening ventricular arrhythmias at an ear-
lier age compared to females. Thus, we hypothesized that serum levels of sex
hormones contribute to major adverse cardiovascular events in patients with
ARVC/D.
Methods: Serum levels of testosterone, dehydroepiandrosterone, sex hormone
binding globulin (SHBG), androstenedione, estradiol (E2), and progesterone as
well as a routine panel of biochemical markers were measured in 50 patients
fulfilling ARVC/D task force criteria. Sex hormone levels were correlated with ma-
jor adverse cardiovascular events (MACE), defined as the occurrence of cardiac
death, heart transplantation, survived sudden cardiac death, ventricular fibrilla-
tion, sustained ventricular tachycardia or arrhythmogenic syncope. The model
was adjusted for known risk predictors such as male gender, competitive physical
activity, right ventricular and left ventricular function.
Results: Twenty-six patients (52%) experienced MACE at the time of determina-
tion of sex hormone levels. In male patients with MACE, testosterone levels and
SHBG levels were significantly increased, whereas dehydroepiandrosterone lev-
els were decreased. In females, E2 levels were lower in patients with MACE.
In males, increased testosterone levels remained significantly associated with
MACE after adjusting for the prementioned established risk predictors. A cut-off
value for total serum testosterone of >13.5 nmol/l was associated with MACE
with a sensitivity of 84% and a specificity of 76% in males.
Conclusions: This study shows for the first time that elevated testosterone and/or
decreased E2 serum levels are associated with clinical MACE in patients with
ARVC/D. Thus, determining the levels of these two sex hormones might be useful
for risk stratification of patients with this disease.
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QUIDAM study assessment of hydroquinidine therapy in the
management of Brugada syndrome patients at high arrhythmic risk
and implanted with an ICD
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Background: During last decades, the knowledge in pathophysiological mecha-
nisms of Brugada Syndrome (BrS) improved. Arrhythmic mortality was decreased
using ICD implantation in high-risk patients. Based on experimental and clinical
data hydroquinidine (HQ) seems a promising alternative for the management of
ventricular arrhythmia but need to be evaluated.
Methods: Fifty patients were included in this multicentric, randomised (HQ vs
placebo), double-blind study designed with two 18 months cross-over phases.
Arrhythmic events, ECG parameters and clinical events were evaluated.
Results: Twenty-six (52%) patients completed the study. Thirty-four (68%) pre-
sented side effects, mainly gastrointestinal, related to HQ therapy, which was
stopped in 13. One appropriate ICD shock, 1 VF with self-resolution and one in-
appropriate ICD shock occurred in absence of HQ but no statistical analysis has
been done. No arrhythmic event occurred under therapy. HQ, at short or long-
term, significantly lengthen QT interval, QTc (respectively 404 vs 417sm and 409

QUIDAM Flow Chart

vs 433ms), Tpe and Tpe max (94,8 vs 106,6 ms and 89,4 vs 107,7ms) without
any change on J-point elevation nor Tpe/QTc ratio. QTc interval was significantly
longer during long than short-term treatment without any other effect on ECG
parameters.
Conclusion: HQ side effects and rare arrhythmic events give difficulties to con-
duct large studies to prove its efficiency in BrS. HQ lengthens and increases the
repolarisation dispersal, with electrocardiographic effects generally similar during
short and long-term treatment. These considerations should not stop its use in
daily clinical practice, especially for management of electrical storms.
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Ventricular tachyarrhythmias at presentation predicts sudden cardiac
death after acute coronary syndrome

J.J. Hai, E. Tam, P.H. Chan, C.W. Siu, H.F. Tse. The University of Hong Kong,

Medicine, Hong Kong, Hong Kong SAR People’s Republic of China

Introduction: Patients suffer from acute coronary syndrome (ACS) are at risk
of sudden cardiac death (SCD), and the prognostic implication of the presence
of ventricular tachyarrhythmias (VTs) at presentation remains unclear. Current
guidelines do not support the use of implantable cardioverter defibrillator (ICD)
for prevention of SCD in those patients who develop VTs within 48 hours of pre-
sentation.
Purpose: We sought to investigate the risk of SCD in patients with and without
VTs within 48 hours of ACS.
Method: Consecutive patients admitted to our cardiac unit for ACS and re-
ceived successful coronary intervention from 2010 to 2015 were retrospectively
reviewed.
Results: A total of 905 patients (age: 65.8±13.4 years, 75.1% male) were in-
cluded in the analysis. Documented VTs within the first 48 hours of ACS was
observed in 106 (11.8%) patients, of which 59 (6.5%) required defibrillation and
47 (5.2%) terminated spontaneously. Compared to those without VTs, patients
with VTs were more likely to be male (84.9% vs 73.8%, P=0.01), suffered from ST-
elevated myocardial infarction (75.5% vs 63.7%, P=0.02) and lower left ventricular
ejection fraction (LVEF; 39.3±11.8 vs 44.6±11.1, P<0.001), but less likely to have
hypertension (40.6% vs 58.6%, P=0.001) or diabetes (22.6% vs 36.0%, P=0.006).
However, there was no difference in the site of culprit lesion and peak troponin
level between the two groups (P>0.05). After a mean follow-up of 32.4±22.3
months, 195 (21.5%) patients died. After exclusion of those who died within 7
days of ACS, or died of pulseless electrical activity or asystole, 10 (9.4%) patients
with VTs and 28 (3.5%) without VTs developed SCD. In the multivariate cox re-
gression analysis, VTs at presentation [Hazard Ratio (HR) 3.90 (95% confidence
interval (CI) 1.86–8.20), P<0.001], prior coronary artery disease [HR 2.27 (95%
CI 1.11–4.64), P=0.03], LVEF ≤35% [HR 2.32 (95% CI 1.21–4.45), P=0.01] and
renal failure [defined by creatinine ≥200μmol/L; HR 3.08 (95% CI 1.39–6.79),
P=0.005] remained independently predictive of SCD. Importantly, the incidences
of SCD in ACS patients with VTs were much higher at 8–40 days, 41–120 days,
121- 360 days and 361–720 days of presentation compared to those without VTs.
Nevertheless, the risk of SCD reduced and became same in both groups after 2
years (Figure).

Incidence of SCD after ACS

Conclusions: Despite successful coronary intervention, VTs at presentation in-
dependently increases the risk of SCD especially within the first 2 years after
ACS. Consideration should be given to implant ICD for prevention of SCD in this
group of patients regardless of LVEF. Subcutaneous ICD that can be safely re-
moved in those without initial events may be preferred.
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Age may not be most important factor in the decision to initiate
cardiopulmonary resuscitation in the elderly

Y. Goto1, A. Funada1, Y. Nakatsu-Goto2. 1Kanazawa University Hospital,

Department of Emergency and Critical Care Medicine, Kanazawa, Japan;
2Yawata Medical Center, Department of Cardiology, Komatsu, Japan

Background: Japan is the first super-aging society in the world. Recent studies
in Japan have demonstrated that the prognosis for elderly patients who experi-
ence out-of-hospital cardiac arrest (OHCA) is improving with time. However, an
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upper age limit, above which initiating cardiopulmonary resuscitation (CPR) may
be regarded as unethical, remains unclear.
Purpose: The aim of this study was to determine the relationship between age
and outcomes in elderly patients with OHCA.
Methods: We analysed the records of 168,526 OHCA patients (age ≥70 years)
treated by emergency medical service providers from a prospectively recorded
Japanese national Utstein-style database from 2011 to 2012. Patients were di-
vided into 3 groups according to their age: 70–79 years, 80–89 years, and ≥90
years. The endpoints were 1-month survival and 1-month survival with favourable
neurological outcomes corresponding to a score of 1 or 2 on the Cerebral Perfor-
mance Category scale (CPC 1–2).
Results: Of 168,526 OHCA patients, 5,320 (3.2%) survived for 1 month after
OHCA, and 1,884 (1.1%) achieved a CPC 1–2 at 1 month. The crude and ad-
justed (using 11 prehospital variables) 1-month survival rates were 4.5% and
4.5% for patients aged 70–79 years, 2.8% and 3.3% for patients aged 80–89
years, and 1.7% and 2.1% for patients aged ≥90 years, respectively. The crude
and adjusted 1-month CPC 1–2 rates were 1.9% and 1.9% for patients aged 70–
79 years, 0.9% and 1.1% for patients aged 80–89 years, and 0.4% and 0.6% for
patients aged ≥90 years, respectively. Recursive partitioning analyses revealed
that the 3 prehospital variables most associated with improved 1-month survival
were initial shockable rhythm, bystander-witnessed arrest, and younger age. In
bystander-witnessed OHCA patients with initial shockable rhythm (n=5,302), the
crude 1-month survival and 1-month CPC 1–2 rates were 27.7% and 17.6% for
patients aged 70–79 years, 18.8% and 10.9% for patients aged 80–89 years,
and 11.0% and 6.4% for patients aged ≥90 years, respectively. The adjusted 1-
month survival and 1-month CPC 1–2 rates in those patients were 16.8% and
10.2% for patients aged 80–89 years, and 8.4% and 5.1% for patients aged ≥90
years, respectively. However, in bystander-unwitnessed OHCA patients with ini-
tial asystole (n=101,037), the crude 1-month survival and 1-month CPC 1–2 rates
were extremely low: 1.23% and 0.23% for patients aged 70–79 years, 0.95% and
0.17% for patients aged 80–89 years, and 0.71% and 0.10% for patients aged
≥90 years, respectively. The adjusted 1-month survival and 1-month CPC 1–2
rates in those patients were 0.96% and 0.17% for patients aged 80–89 years,
and 0.76% and 0.11% for patients aged ≥90 years, respectively.
Conclusions: In Japan, CPR for elderly patients with OHCA was not generally
futile even in patients aged ≥90 years. Therefore, age itself may not be most
important factor over other individual variables when deciding whether to start
CPR for elderly patients with OHCA.
Acknowledgement/Funding: The Japan Society for the Promotion of Science
(KAKENHI Grant Number 15K08543)
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The usefulness of CHA2DS2-VASc score in predicting the risk of
sudden cardiac death and ventricular arrhythmias in patients with
atrial fibrillation
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Background: Sudden cardiac death (SCD), the most devastating manifestation
of ventricular arrhythmias (VAs), including ventricular tachycardia and ventricu-
lar fibrillation, was the leading cause of mortality among patients with atrial fib-
rillation (AF). CHA2DS2-VASc scheme is recommended by both American and
European guidelines to guide anti-thrombotic therapies in AF patients. Since the
risk components of the CHA2DS2-VASc scheme were also important risk factors
of SCD/VAs, we hypothesized that the CHA2DS2-VASc score could be used to
estimate the individual risk of SCD/VAs for each AF patient.
Methods: This study used the “National Health Insurance Research Database”.
From year 2000 to 2011, a total of 288,181 newly-diagnosed AF patients without
antecedent SCD/VAs were identified as the study population. During the follow
up, 11,166 patients experienced SCD/VAs.
Results: The annual risk of SCD/VAs for Chinese AF patients was 1.05%. Pa-
tients experiencing SCD/VAs had a higher CHA2DS2-VASc score compared to
those without (median value = 5 versus 4, p<0.001). The annual risk of SCD/VAs
continuously increased from 0.34% for patients with a CHA2DS2-VASc score of
0 to 2.63% for those with a score of 9. Cumulative incidence curve of SCD/VAs

Risk of SCD/VAs

in patients with different CHA2DS2-VASc scores were shown in Figure. The
CHA2DS2-VASc score was a significant predictor of SCD/VAs with an adjusted
hazard ratio (HR) of 1.21 (95% confidence interval = 1.20–1.22) per 1 increment
of the CHA2DS2-VASc score after the adjustment for the potential confounders.
The c-index for CHA2DS2-VASc in predicting SCD/VAs was 0.66 (95% confi-
dence interval = 0.64–0.68, p<0.001).
Conclusions: CHA2DS2-VASc score was a convenient scoring system which
could be used to predict the risk of SCD/VAs in AF patients in addition to its
ability for stroke risk stratification.
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NT-proBNP levels after 24 hours provide independent prognostic
information in patients with ventricular arrhythmia-induced
out-of-hospital cardiac arrest
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Background: Patients with out-of-hospital cardiac arrest due to ventricular tachy-
cardia or fibrillation (OHCA-VT/VF) have a poor prognosis, but whether N-terminal
pro-B-type natriuretic peptide (NT-proBNP) levels improve risk prediction in in
OHCA-VT/VF is not known.
Methods: We measured NT-proBNP levels in 155 patients with OHCA-VT/VF en-
rolled into a prospective multicenter observational study in 21 ICUs in Finland
(FINNRESUSCI Study). Blood samples were drawn <6 h of OHCA-VT/VF and
later after 24 h, 48 h, and 96 h. The co-primary end-points were mortality and neu-
rological outcome classified according to Cerebral Performance Category (CPC)
after one year. NT-proBNP levels were compared to high-sensitivity troponin T
(hs-TnT) levels and established risk scores.
Results: NT-proBNP levels were higher in non-survivors compared to survivors
on study inclusion (median 1003 [quartile 1–3 502–2457] vs. 527 [179–1284]
ng/L, p=0.001) and after 24 h (1913 [1012–4573] vs. 1080 [519–2210] ng/L,
p<0.001). NT-proBNP levels increased from baseline to 96 h after ICU admis-
sion (p<0.001) and NT-proBNP levels were significantly correlated to hs-TnT lev-
els after 24 h (rho=0.27, p=0.001), but not to hs-TnT levels on study inclusion
(rho=0.05, p=0.67). NT-proBNP levels at all time points were associated with clin-
ical outcomes, including when stratifying patients according to quartiles of NT-
proBNP (Figure; NT-proBNP quartiles after 24 h). Still, only NT-proBNP levels
after 24 h predicted mortality and poor neurological outcome in models that also
adjusted for SAPS II and SOFA scores. hs-TnT levels did not add prognostic in-
formation to the information obtained by measuring NT-proBNP alone.

NT-proBNP quartiles after 24h

Conclusion: NT-proBNP levels at 24 hours improved risk assessment for mor-
tality and neurological outcome after one year on top of established risk models
in OHCA-VT/VF, while hs-TnT measurements did not further add to risk predic-
tion.
Acknowledgement/Funding: University of Oslo
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QRS-complex fragmentation is associated with sudden cardiac death
in adults with congenital heart disease

J.T. Vehmeijer1, Z. Koyak1, W. Budts2, L. Harris3, B.J. Bouma1, B.J.M. Mulder1,
J.R. De Groot1. 1Academic Medical Center of Amsterdam, Cardiology

department, Amsterdam, Netherlands; 2University Hospitals (UZ) Leuven,
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Introduction: Sudden cardiac death (SCD) causes the majority of deaths in adult
congenital heart disease (ACHD) patients. However, in part due to its low inci-
dence, mainly in patients with mild congenital defects, identification of high-risk
patients remains challenging. Fragmented QRS-complexes (fQRS) are a marker
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for scarring, ventricular arrhythmia and SCD in patients with acquired heart dis-
ease, but data in ACHD patients is lacking.
Purpose: We evaluated the prognostic value of fQRS for SCD in ACHD patients.
Methods: This was a multicenter case-control study in a mixed cohort of 25,790
mild, moderate and severely affected ACHD patients. We included all SCD cases
(n=165), and 310 controls, matched by age, gender, congenital defect and (sur-
gical) intervention. We assessed 12-lead ECGs for fQRS, which was defined as
≥1 additional discontinuous deflection in narrow QRS-complexes, and ≥2 in wide
QRS-complexes (>120ms), in ≥2 contiguous ECG-leads. We calculated odds
ratios (OR) with corresponding P-values using uni- and multivariable conditional
logistic regression models, adjusted for the established prognostic parameters for
SCD (impaired systemic ventricular function (SVF), heart failure (HF) symptoms
and QRS-duration).
Results: For 150 SCD cases (66% male, median age at death 34 years old)
and 271 controls, the ECGs were of sufficient quality for fQRS analysis. fQRS
was present in 49% of cases and 34% of controls (OR 1.8, P=0.007). The most
common diagnoses among SCD cases were tetralogy of Fallot (ToF, 34 cases,
63 controls) and univentricular heart (UVH, both Fontan and uncorrected, 22
cases, 37 controls). In ToF, fQRS was present in 71% vs. 42%, respectively (OR
2.8, P=0.03). In UVH, fQRS was present in 55% vs. 30%, respectively (OR 2.9,
P=0.13). fQRS in the anterior leads was more strongly associated with SCD (21%
in cases vs. 11% in controls; OR 2.3, P=0.01), compared to lateral leads (12%
vs. 7%; OR 1.4 P=0.39), inferior leads (28% vs 23%; OR 1.2, P=0.55) and other
leads (14% vs. 15%; OR 0.8, P=0.61). In multivariable analysis, fQRS was inde-
pendently associated with SCD (OR 1.7, P=0.04, figure 1).

Figure 1

Conclusion(s): fQRS is independently associated with SCD in ACHD patients in
this cohort of SCD patients and matched controls. fQRS in the anterior ECG-leads
is most prognostic for SCD. Independently, fQRS may not be a robust enough
prognostic factor to warrant primary prevention of SCD; however, it may contribute
to the decision when evaluating ACHD patients for ICD implantation.
Acknowledgement/Funding: No specific funding was received for this study,
other than from Academic Medical Center Medical Research BV.
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Background: Sudden cardiac death (SCD) is a severe condition that has multiple
aetiologies. The SCD survivors require a detailed diagnostic work-up. Cardiac
magnetic resonance imaging (CMRI) provides a complex non-invasive evaluation
of myocardial function and structure.
Purpose: To evaluate the role of CMRI in the survivors of cardiac arrest in the
diagnostic process and clinical decision-making.
Methods: Survivors of cardiac arrest, who were referred to our centre for detailed
evaluation in the period 2010–2015, were screened for the purpose of this study.
Enrolled were those who underwent CMRI as a part of complex diagnostic eval-
uation. The main aim of the study was to identify the number of patients where
the CMRI contributed to the diagnosis of the SCD aetiology and influenced the
choice of therapy.
Results: Forty-five patients (52±13 years, 12 women) were enrolled. CMRI
showed abnormal findings in 35 (78%) patients: previous myocardial infarction
in 12 (27%), acute myocardial infarction in 6 (13%), myocarditis in 6 (13%), di-
lated cardiomyopathy in 6 (13%), and hypertrophic cardiomyopathy in 1 (2%).
Non-specific findings such as wall motion abnormalities or cardiac hypertrophy
were noted in 4 (9%) cases.
Concerning the therapeutic implications, based on CMRI results, the indication
of implantable cardioverter defibrillator (ICD) was confirmed in 12 patients with
previous myocardial infarction who had no signs acute myocardial injury on CMRI.
On the other hand, CMRI enabled the visualisation of acute myocardial necrosis
and confirmed the diagnosis of acute myocardial infarction in 6 patients, who were
not consequently referred for ICD implantation. In the remaining patients (n=27;
60%), the CMRI results did not directly influenced the therapeutic approach.
Conclusion: The CMRI may contribute to the diagnostic process in a substan-
tial number of survivors of cardiac arrest. However, the therapeutic implications
resulting from CMRI are limited mainly to patients with coronary artery disease.
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Incremental value of cardiac magnetic resonance imaging for
diagnosis and prognosis in sudden cardiac arrest survivors without
coronary artery disease
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C. Kirkby1, C. Manisty3, S. Mohiddin2. 1Barts Health NHS Trust, Cardiology,
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Background: Determining the aetiology of sudden cardiac arrests (SCA) with-
out coronary artery disease (CAD) is particularly challenging and is central for
management and prognosis.
Cardiovascular magnetic resonance (CMR) can detect structural, functional and
tissue abnormalities, potentially increasing our diagnostic ability. However, its
value in assessing prognosis is still unclear.
Purpose: Our aim was to assess the diagnostic and prognostic value of CMR in
survivors of SCA without CAD.
Methods: We enrolled consecutive SCA survivors without CAD admitted to our
institutions between 2008–2014. All underwent CMR imaging and, when indi-
cated, electrophysiology studies. CMR scans were analyzed blindly and final di-
agnosis made by consensus between 2 investigators.
The primary endpoint, major adverse cardiac events (MACE), was a compos-
ite of significant non-fatal arrhythmia [appropriate anti-tachycardia pacing or im-
plantable cardiac defibrillator (ICD) shock, sustained ventricular tachycardia (VT)
or ventricular fibrillation (VF)] and death.
SPSS® was used; p<0,05 for statistical significance.
Results: We included 164 patients, 65% male, mean of 48 (18–80) years.
In 80 patients (49%), CMR identified a likely cause for SCA.
A primarily arrhythmic cause was found in 24 cases (15%): a channelopathy in
13, accessory pathway in 5 and an acquired cause in 6.
In 36% (60) no underlying diagnosis was found.
In those with a CMR diagnosis, 8 conditions were detected, including dilated car-
diomyopathy (34%), myocarditis or possible cardiac sarcoidosis (27.5%), missed
myocardial infarction (16%) and hypertrophic cardiomyopathy (11%).
In the 84 without a CMR diagnosis, subtle non-diagnostic CMR abnormalities
were seen in 35% and the scan was totally normal in 65%.
ICDs were implanted in 70% of all patients. During 32 months of median follow-up
(IQR 17–52), MACE occurred in 31% of the entire cohort, including 9 deaths.
Patients with diagnostic CMR changes had significantly more MACE (41% vs
21%; p=0.007). However, time to MACE was not different and no association
between different CMR diagnosis and prognosis was detected.
Regardless of diagnosis, the presence and extent of late gadolinium enhance-
ment and left ventricular ejection fraction (LVEF) were significantly associated
with MACE, but only LVEF was an independent predictor.
In those without a diagnosis, presence of non-specific CMR abnormalities did not
affect outcome.
Conclusions: In survivors of SCA without CAD, CMR indicated a cause in nearly
half of all patients. In more than one third, no aetiology was detected.
SCA survivors are at high risk of future events and CMR identification of a specific
diagnosis was related with the worst prognosis.
Patients that did not receive a diagnosis were also at risk and subtle CMR ab-
normalities did not predict their outcome. Given the high recurrence and unpre-
dictability of events, ICD implantation must be considered even when no diagnosis
can be made.

P640 | BEDSIDE
Effect of continuous positive airway pressure on circadian patterns of
cardiac repolarization in obstructive sleep apnoea: data from a
randomized controlled trial
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Background: Obstructive sleep apnoea (OSA) has been proposed as an inde-
pendent risk factor for sudden cardiac death (SCD). This study takes advantage
of a previous randomized trial, evaluating circadian patterns of the QTc-interval,
a marker of cardiac repolarization and biomarker for SCD, in patients with OSA.
We hypothesized that patients with OSA exhibit longest QTc during the nighttime
and that continuous positive airway pressure (CPAP) therapy would reverse this.
Methods: 118 patients diagnosed with moderate-to-severe OSA were random-
ized to receive therapeutic or subtherapeutic CPAP for four weeks. Of these, 84
had full 24h-Holter monitoring data. Weighted means of all QTc-intervals were
analysed over 24h, during four time-periods (12pm–6am, 6am–12am, 12am–
6pm, 6pm–12pm) as well as during each hour.
Results: QTc-intervals at baseline were highest from 6pm–12pm (411.7ms) and
shortest from 6am-12am (405.4ms). Overall-24h CPAP treatment effect on QTc
was −11.3ms (p=0.039) and was estimated to be greater from 6pm-12pm than
from 12pm–6am (p=0.068). The CPAP treatment effect on QTc was driven by
those patients in the highest QTc decile at baseline (all >430ms). In these pa-
tients, CPAP allowed reclassification into lower risk associated values of QTc
<430ms.
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Conclusions: CPAP treatment led to an overall reduction in the QTc-interval. This
reduction seems more pronounced during evening hours and in patients with a
QTc>430ms.
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Association of nighttime with decreased survival and resuscitation
efforts for out-of-hospital cardiac arrests
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Background: Out-of-hospital cardiac arrest (OHCA) is a major public health prob-
lem worldwide. Despite the recent advances in the management of OHCA, the
fatality rate remains unsatisfactory. Shift work disrupts circadian rhythms, causing
health risks and deteriorating the shift worker’s abilities and performance regard-
ing attention, motivation, and decision-making. Thus, nighttime circumstances
may alter resuscitation efforts of healthcare providers when OHCA occurs. Time
differences and clinical outcomes of patients with OHCA did not yield consistent
conclusions. Furthermore, the associations of time of day with altered resuscita-
tion efforts remain insufficiently tested.
Purpose: We aimed to test that patients who had OHCA during the nighttime had
poor clinical outcomes, then we tested for the association of nighttime OHCA with
altered resuscitation efforts of bystanders and healthcare providers.
Methods: We used a large, multicenter cohort collected for the Survey of Sur-
vivors after Out-of-Hospital Cardiac Arrest in the Kanto Region (SOS-KANTO) by
the 2012 Study Group in Japan, which includes both prehospital and in-hospital
resuscitation data collected by emergency medical services and hospital staff. We
studied 13,780 adult OHCA patients in the SOS-KANTO 2012 study from Jan-
uary 2012 to March 2013 in Japan. The primary variable was 1-month survival.
The secondary outcome variables were prehospital and in-hospital resuscitation
efforts by bystanders, emergency medical services personnel, and in-hospital
healthcare providers. Daytime was defined as 7:01 to 15:00, evening was de-
fined as 15:01 to 23:00, and night was defined as 23:01 to 7:00. We adjusted
potential confounding factors using multivariate logistic regression analyses and
possible clustering effects of institutions using a generalized estimating equation.
Results: The patients with night OHCA had significantly decreased 1-month sur-
vival compared to the patients with daytime OHCA (night vs. daytime, adjusted
odds ratio [OR] 1.46; 95% confidence interval [CI], 1.16–1.82; P=0.0011). The
nighttime OHCA patients had significantly decreased call-response intervals, by-
stander CPR, in-hospital intubation, and in-hospital blood gas analyses compared
to the daytime and evening OHCA patients (call-response interval: OR, 0.95 and
95% CI, 0.93–0.96; bystander CPR: OR, 0.85 and 95% CI, 0.78–0.93; in-hospital
intubation: OR, 0.85 and 95% CI, 0.74–0.97; in-hospital blood gas analysis: OR,
0.86 and 95% CI, 0.75–0.98).
Conclusions: The patients who experienced OHCA during the nighttime had sig-
nificantly decreased 1-month survival rates compared to those who experienced
OHCA during the daytime. Since the nighttime OHCA patients had decreased
implementation rates of bystander CPR, in-hospital intubation, and blood gas
analysis, increasing resuscitation efforts during the nighttime may improve pa-
tient survival after OHCA.
Acknowledgement/Funding: The Japanese Association for Acute Medicine of
Kanto

Abstract P643 – Table 1. Survival of different groups of patients calculated according to the 2014 Utstein recommendations

Total Any ROSC Survived event Survival 30 days CPC ≤2

EMS witn. included All EMS treated n=481 n=104 (21.6%) n=80 (16.6%) n=35 (7.3%) n=26 (5.4%)
EMS witn. Excluded (n=405) Shockable bystander witnessed n=50 n=34 (68%) n=31 (62%) n=17 (34%) n=13 (26%)

Shockable bystander CPR n=35 n=21 (60%) n=20 (57.1%) n=14 (40%) n=13 (34.3%)
Non-shockable witnessed n=207 n=31 (15%) n=18 (8.7%) n=3 (1.4%) n=1 (0.5%)
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Lower Spatial QRS-T angle rules out sustained ventricular arrhythmias
in hypertrophic cardiomyopathy
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Introduction: The spatial peaks QRS-T (SPQRS-T) angle has been shown
to differentiate hypertrophic cardiomyopathy (HCM) patients from controls. The
SPQRS-T angle has also demonstrated ventricular arrhythmia risk stratification
in those with ischemic heart disease. We hypothesize that the spatial QRS-T an-
gle will differentiate HCM patients with ventricular arrhythmias (VA’s) from those
without VA’s.
Methods: A retrospective study of 228 HCM patients was performed. Cor-
rected QT interval (QTc), QRS duration (QRSd) and spatial peaks QRS-T angles
(SPQRS-T angle) were assessed on patients with VA’s (>30 seconds and those
without VA’s). Significance, positive/negative predictive values and odds ratios
(OR) were calculated.
Results: Twenty seven HCM patients had VA’s (23.6±14.4 years, 76.9% male).
Two hundred and one HCM patients did not have VA’s (20.0±13.8 years, 72.1%
male). Twenty patients with VA’s were identified. The QTc differentiated those with
VA’s from those without VA’s with values of 473.4±46.9ms and 443.7±50.3ms,
respectively (pvalue= 0.008). At an optimum value of 460ms, the QTc positive and
negative predictive values (PPV and NPV) were 21.7% and 91.7%, respectively
with an OR of 3.0 (95% CI 1.3 to 6.9). The SPQRS-T differentiated those with VA’s
from those without VA’s, 145.8±24.2 versus 114.3±43.3 degrees (p value<0.001).
At a cut-off value of 124.1 degrees, there was a PPV and NPV’s of 21.9% and
98.3%, respectively with OR of 16.1 (95% CI 3.7 to 69.6). QRSd values did not
significantly differ. Only the SPQRS-T angle remained an independent predictor
of VA.
Conclusion: In our HCM cohort, the SPQRS-T angle and the QTc differentiate
HCM with VA’s from those without VA’s. The SPQRS-T angle was the only inde-
pendent predictor of VA.
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results for the first long follow-up cardiac arrest registry by
cardiologists

S. Savastano1, E. Baldi1, M. Raimondi2, M. Guerci2, F. Canevari2, C. Mosca1,
M. Pagani3, B. Lusona3, F. Mojoli3, R. Bertona4, R. Osti5, L. Oltrona Visconti1,
S. De Servi1. 1Foundation IRCCS Polyclinic San Matteo, Department of

Cardiology, Pavia, Italy; 2Foundation IRCCS Polyclinic San Matteo, AAT 118,

Pavia, Italy; 3Foundation IRCCS Polyclinic San Matteo, Intensive care unit,

Pavia, Italy; 4Ospedale Civile, Cardiology, Vigevano, Italy; 5Ospedale Civile,

Cardiology, Voghera, Italy

Background: Out-of-hospital cardiac arrest (OHCA) kills about 1 person in 1000
every year and the mean survival in Europe is about 6–7%. The key interventions
for an OHCA are summarized by the chain of survival whose diffusion, knowledge
and improvement are on the base of the Utstein formula for survival.
Purpose: Our aim Is to create the first registry of OHCA with a long follow-up (5
years) proposed by cardiologists and created according to the 2014 Utstein style.
Methods: All the patients who suffered an OHCA of any aetiology in our Province
(about 550000 inhabitants) from October 2014 onwards in whom CPR was at-
tempted were enrolled in the registry. The main outcome was the survival at 1
month, and the secondary outcomes were the survival at 6 month and then every
year until 5 year after OHCA.
Results: In the first 12 months (October 2014-September 2015) we enrolled 481
confirmed OHCA [male 60.9% (n=293); mean age of 74.2±15.2 years]. The mean
EMS response time was 11:38±5:38 mins. 78.4% (n=377) of the OHCA occurred
at home, 10.2% (n=49) in nursing facilities, 1.9% (n=9) during work, 0.4% (n=2)
during sport and 9.1% (n=44) in public location. 53.8% (n=259) were witnessed
by bystander, 15.8% (n=76) by EMS and the others were unwitnessed. The rate
of bystander CPR were 29.7% (n=143), whilst an AED was used before the EMS
arrival in 1.7% (n=8) of cases, with a shock delivered in 37.5% (n=3) of them.
Concerning the aetiology 94.4% (n=454) were medical, 3.9% (n=19) traumatic,
0.2% (n=1) by overdose, 0.2% (n=1) by drowning and 1.2% (n=6) asphyxial. The
first rhythm was shockable in 15.2% (n=73) (94.5% VF, 5.5% VT without pulse),
and non-shockable in the remaining 84.8% (n=408) (69.8% asystole, 29.2% PEA
and 1% AED non-shockable). According to the 2014 Utstein recommendations
we calculated the survival of different groups of patients as presented in Table 1.
Conclusions: Our results, among the first to be presented according to the
2014 Utstein recommendations, appear aligned to literature. We believe that our
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registry, due to its long follow-up, will provide interesting elements to better un-
derstand the long-term issues to improve OHCA survival.
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Sudden death in Wolf-Parkinson-White: report of 19 cases from a large
pathology registry

G. Finocchiaro, M. Papadakis, J.L. Robertus, H. Dhutia, A. Malhotra, E. Behr,
M.N. Sheppard, S. Sharma. St George’s University of London, London, United

Kingdom

Aims: The prevalence of pre-excitation (Wolff-Parkinson-White (WPW) pattern) is
estimated at 0.3%. The risk of malignant arrhythmias in asymptomatic individuals
is low and ablation of the accessory pathway is considered to diminish the risk of
sudden cardiac death (SCD). The aim of the study was to describe clinical char-
acteristics and pathological features of SCD victims with a pre-morbid diagnosis
of WPW.
Methods: Between 1994 and 2014, 3684 cases of SCD were referred to our car-
diac pathology centre; 19 (0.5%) with known pre-excitation on their ECG. Clinical
information were obtained from referring coroners. All subjects underwent de-
tailed post-mortem evaluation including histological analysis by an expert cardiac
pathologist.
Results: The majority of patients were males (n=16, 84%) of Caucasian descent
(n=17; 89%). The mean age was 31±15 years (2 patients over the age of 50).
Five cases (26%) were asymptomatic. Of the 14 symptomatic patients, 13 (68%)
reported palpitations, 1 (5%) syncope. Five individuals (26%) had a previous ab-
lation, 4 of which were judged to be successful with resolution of pre-excitation
on the ECG. In the majority of cases (n=15; 79%) SCD occurred at rest. The
mean heart weight was 408±105 g. In 10 patients (53%) the post-mortem exam
revealed a normal heart, in 5 cases there was a definitive cardiac pathology
(n=4 with hypertrophic cardiomyopathy, n=1 with cardiac sarcoid), and 4 cases
demonstrated autopsy findings of uncertain significance (n=2 with idiopathic left
ventricular hypertrophy, n=1 with idiopathic fibrosis, and n=1 with enlarged left
ventricle). Out of the 5 asymptomatic patients, the post-mortem revealed HCM in
3 and a normal heart in 2 cases. The patients that underwent previous ablation
were characterized by a normal heart in 3 cases and by idiopathic left ventricular
hypertrophy at the post-mortem.
Conclusions: 25% of SCD victims was asymptomatic, raising concerns relating
to the value of symptoms in risk stratification of individuals with pre-excitation. In
addition, accessory pathway ablation did not eliminate the risk of SCD possibly
due to multiple pathways. Finally, pre-excitation was associated with additional
structural abnormalities in almost 50% of cases, underscoring the necessity of
performing baseline echocardiography in all individuals and suggesting that the
combination of pre-excitation with additional cardiac pathology may render indi-
viduals at higher risk of SCD.
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Girona Vital: performance evaluation of defibrillators in a regional
public access defibrillation program
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Background and aims: Public access defibrillation programs have exponentially
increased the availability of automatic defibrillators (AEDs) in public spaces. Little
information about its performance is available. We performed a descriptive analy-
sis of the AEDs performance since the launching of a public defibrillation program
in our region.
Methods: Retrospective analysis of ECG tracings and AEDs performance in a
public defibrillation program in the province of Girona between june 2011 to june
2015, based on the presence of both fixed and mobile devices. The records were
analyzed by 4 independent blinded cardiologists.
Results: Of 231 AEDs activations, full information on 189 activations was ob-
tained, 71.4% corresponding to mobile devices. Asystole was the most prevalent
first rhythm (42%), while we identified a shockable first rhythm in 24% of the trac-
ings. The specificity of AEDs identifying shockable rhythms was 100% but there
were 8 false negatives in cases of fine ventricular fibrillation (sensitivity 84%).
When a sockable rhythm was detected, the effectiveness of the therapy restoring
the sinus rhythm was 45.9%. Analyzing the cardiopulmonar resuscitation waves
of the tracings, maneuvers were performed in 79% of the cases, but only in 45%
fulfilled pre-specified quality criteria. Of shockable rhythm patients 42.5% recov-
ered spontaneous circulation, whereas 14% of the non shockable rhythms. There
were no accidents related to the use of the devices.
Conclusion: Only one in four first rhythms were shockable. The AED perfor-
mance analysis showed an excellent safety and specificity, with suboptimal sen-
sitivity. Half of the patients who had shockable rhythm were treated successfully
by the DEA. The inability to detect some of the fine ventricular fibrillation brings
into question whether the AED should always provide a discharge when detecting
asystole, to ensure that fine ventricular fibrillation is not left untreated.

P646 | BEDSIDE
Anxiety, depression and quality of life in acute high risk cardiac
disease patients eligible for wearable cardioverter defibrillator: results
from the prospective multicenter CRED-registry

R. Pfister1, G. Michels1, F. Eberhardt2, W. Fehske3, S. Winter3, F. Baer4,
Y. Choi5, S. Steven1, S. Baldus1, M. Weiss1. 1Cologne University Hospital -

Heart Center, Clinic III for Internal Medicine, Cologne, Germany; 2Evangelisches

Krankenhaus Köln Kalk, Cologne, Germany; 3St. Vinzenz Hospital, Cologne,

Germany; 4St. Antonius Krankenhaus, Cologne, Germany; 5Heart Center,

University Cologne, Klinik für Herz- und Thoraxchirurgie, Cologne, Germany

Background: Psychological distress is common in patients with cardiovascular
disease and might affect quality of life, outcome and response to therapy. The
prevalence of psychological distress is unknown in acute high risk cardiac patients
who are potential candidates for a wearable cardioverter defibrillator (WCD).
Methods: The prospective multicenter “Cologne Registry of External Defibrilla-
tor” (CRED; NCT02073942) registry recruits consecutive patients at increased
risk of ventricular arrhythmias who are candidates for WCD use. Quality of life
(Short Form-12), depressive symptoms (Beck-Depression Inventory [BDI]-II) and
anxiety (State Trait Anxiety Inventory) were assessed in 73 patients (age 59 + 15
years, 74% male) at enrollment and association with baseline characteristics was
analyzed.
Results: 37%, 10% and 5% of patients showed minimal, mild and moderate
depressive symptoms, respectively, and 53% of patients showed anxiety (state-
anxiety score >40), with a significant correlation between BDI-II score and state-
anxiety score (Pearson coefficient r=0.52, p<0.0001). Patients with at least mild
depressive symptoms (BDI-II>14) and anxious patients showed a significantly
lower mental component score (indicating poorer quality of life; 40 [+11] and 49
[+11]) compared to those without mild depressive symptoms (54 [+10], p<0.001)
and non-anxious patients (55 [+10], p=0.01). Patients with mild depressive symp-
toms and anxious patients did not differ significantly regarding age, gender, blood
pressure, diabetes, stroke, BMI, ejection fraction, renal function and NT-pro-BNP
levels from patients without psychological distress.
Conclusions: In these high risk patients depressive symptoms and anxiety is
frequent and associated with poor mental quality of life. Depressive and anxious
patients cannot be identified by clinical characteristics assessed in routine prac-
tice.
Acknowledgement/Funding: The study was supported by Zoll Medical Corpo-
ration
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Antibodies levels anti sCha as diagnostic and prognosis marker of
malignant arrhythmias in chronic Chagasic patients

H.O. Rodriguez Angulo1, C. Poveda2, J.D. Ramirez3, J. Santi Rocca2, J. Isoler2,
F. Guhl3, I. Mendoza4, J. Marques4, N. Girones2, M. Fresno2. 1Venezualan

Institute of Scientific Research (IVIC), Caracas, Venezuela; 2Autonomous
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4Institute of Tropical Medicines (IMT UCV), Caracas, Venezuela

Malignant arrhythmias associated to sudden death are the principal cause of mor-
tality in Chagas disease. The final episode is often asymptomatic, raising concern
about patients under sudden death risk, especially in areas where arrhythmias di-
agnosis is not widely available. Thus, the aim of this work was to test the potential
of the auto-antibodies anti-sCha as diagnosis and/or prognostic marker of ma-
lignant arrhythmias. Serum samples were taken from the 37 Venezuelan and 55
and Colombian Chagasic patients stratified by arrhythmias for ELISA determina-
tion of sCha antibodies and Th1 (IL-2, IL-6, IFN-γ and TNF), Th2 (IL-10 and IL-4)
and Th17 (IL-17) multiplex array of cytokine. Linear Discriminant Analysis (LDA)
compared the centroids for each group, identifying the most relevant variable for
discrimination and evaluating the prognosis value of the variables studied. A cy-
tokine signature for each group of patients of patients with values higher to me-
dian of each variable was determined. Anti- sCha levels were higher in Venezue-
lan patients with high risk of sudden death and in Colombian patients with ectopy
regarding to low risk or non-arrhythmic ones. Semi-quantitative analysis identified
IL-2, IL-17 and sCha as a signature of arrhythmic group for both countries. LDA
was able to significantly differentiate arrhythmic and non-arrhythmic patients for
Venezuelan and Colombian groups and predicted 88.89% of accuracy for individ-
uals with high levels of IL-2 and sCha. To our knowledge, this is the first report of
a serological marker for arrhythmia diagnosis/prediction in Chagasic patients and
opens a field for studying arrhythmias pathophysiology.
Acknowledgement/Funding: IVIC 305, CEAL
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The validation of the parachute-app smartphone alerting system for
exercise-associated cardiac arrest: accuracy tested against the HAL
s1020 12-lead ECG patient simulator

N. Gaibazzi, C. Reverberi. Hospital of Parma, Dept. of Cardiology, Parma, Italy

Background: Exercise is the most cost-efficient “drug” for cardiovascular dis-
ease. Although low, the incidence of sudden cardiac arrest is several-fold higher
during exercise than during rest, both in sedentary subjects and athletes. The
phase of active exercise is hence potentially at risk, and is worth more vigilance,
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both in healthy subjects and in patients with previous cardiac disease, who also
require regular exercise. A new app, called PARACHUTE-Phone App for Rapid
ACtion in Human Unconsciousness Threat during Exercise- which is in beta test-
ing phase, may be useful during exercise in lonely settings where a bystander is
not available. The app uses a patent-pending algorithm and requires only low-
cost, commercially-available Bluetooth chest strap and a smartphone. It is capa-
ble to detect exercise-related cardiac arrest with immediate automatic alerting of
emergency contacts, using multiple SMS text messaging including GPS coordi-
nates, for rapid navigation to the site.
Purpose: The accuracy of the parachute app and the chest strap heart rate sen-
sor in the detection of simulated exercise-associated cardiac arrest and subse-
quent emergency alerting was assessed using an advanced 12-lead ECG simu-
lator, which can simulate standard and customised arrhythmias.
Methods: Two different bluetooth chest straps were alternatively tested (Polar H7
and Wahoo ticks), on one end connected to the simulator and via bluetooth to
the smartphone running the app. Tests were conducted with 50 different types
of ventricular tachycardia or ventricular fibrillation rhythms, always starting from
sinus tachycardia (the normal exercise rhythm). Several different ECG amplitudes
and waveforms were tested both for ventricular tachycardia and fibrillation. The
smartphone was continuously agitated to simulate exercise-related motion until
10 seconds after the arrhythmia start. Primary end points were: a) Time to de-
tection of cardiac arrest (which is based not only on arrhythmia detection) by the
parachute-app and b) time to SMS alert message delivery to the prespecified
emergency contacts. <40 seconds for cardiac arrest detection endpoint and <60
seconds for SMS delivery were the prespecified optimal intervals.
Results: The parachute-app did detect all simulated cardiac arrests (100/100)
and all events led to the delivery of SMS to the prespecified emergency contact.
Time to detection and time to delivery of the SMS alert message were always
within the prespecified intervals.
Conclusion: The combination of a Bluetooth chest strap with the parachute-app
is potentially a tremendous tool to for safer exercise, due to alerting backup in the
rare case of a life-threatening arrhythmia. The system starts the chain of survival
by activating the first alerting step. Fast emergency response, possibly within 8–
10 min from arrest to defibrillation, remains critical to make this game-changer
app also practically effective in reducing mortality.
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Prediction of sudden death in patients with chronic heart failure:
a prospective comparative study of cardiac iodine-123
metaiodobenzylguanidine imaging and right ventricular ejection
fraction

S. Tamaki, T. Yamada, T. Morita, Y. Furukawa, Y. Iwasaki, M. Kawasaki,
A. Kikuchi, T. Kondo, T. Ozaki, Y. Sato, M. Seo, I. Ikeda, E. Fukuhara,
M. Fukunami. Osaka General Medical Center, Osaka, Japan

Background: Cardiac iodine-123 metaiodobenzylguanidine (MIBG) imaging and
right ventricular (RV) systolic dysfunction provide prognostic information in pa-
tients with chronic heart failure (CHF). However, the prognostic value of RV sys-
tolic dysfunction for sudden death (SD) has not been well studied.
Methods: We studied 63 CHF outpatients whose radionuclide left ventricular
ejection fraction (EF) was less than 40%. At the entry, cardiac I-123 MIBG imag-
ing was performed, and the cardiac MIBG washout rate (WR) was calculated from
the chest anterior view images obtained at 20 and 200min after isotope injection.
Furthermore, RVEF was measured by radionuclide angiography. Abnormal WR
was defined as more than 27% (the mean control WR +2SD). Reduced RVEF
was defined as ≤37% as reported previously. The study endpoint was SD.
Results: During a follow-up period of 8.9±4.3 years, 13 of 63 patients died
suddenly. At univariate Cox analysis, out of the variables including clinical,
echocardiographic, hemodynamic, biochemical, MIBG parameters and RVEF,
WR (p=0.0115), Lown grade (p=0.0122), and plasma noradrenaline (p=0.0469)
showed a significant association with SD, while there was no association be-
tween RVEF and SD, and there was no significant difference in SD-free rate
between patients with and without reduced RVEF. Multivariate analysis revealed
that WR (p=0.018) and Lown grade (p=0.0154) were independent predictors of
SD. Kaplan-Meier analysis showed that the patients with abnormal WR had a
significantly higher risk of SD than those with normal WR (p=0.0247).
Conclusion: Cardiac MIBG WR would predict the risk of SD in CHF patients,
although RVEF might not.
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Long-term effects of septal myectomy on sudden cardiac death in
patients with hypertrophic cardiomyopathy

A. Shapieva1, S. Dzemeshkevich2, D. Podolyak1, A. Tsyganov1. 1Russian

Research Center of Surgery, Electrophysiology Department, Moscow, Russian
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Purpose: The aim of this study was to determine the long-term outcomes (all-
cause mortality, sudden cardiac death (SCD), and incidence of appropriate and
inappropriate implantable cardioverter defibrillator (ICD) therapy) after extensive
left ventricular septal myectomy in patients with diffuse-generalized form of ob-
structive hypertrophic cardiomyopathy (HOCM).

Method: This study included 54 consecutive patients with diffuse-generalized
form of HOCM treated with either the extensive left ventricular septal myec-
tomy (group A) or medical therapy (group B). Group A consisted of 22 patients
(50.1±11.8 y.o., 11 females, 1 LEOPARD syndrome) and group B consisted of
32 patients (43.9±15.1 y.o., 16 females, 1 Danon disease). All patients under-
went ICD implantation. The risk of SCD was assessed for each patient in group
A before and 1 year after surgery and in group B before ICD implantation using
standard “HCM Risk-SCD” calculator.
Results: The mean follow-up period was 2.5±2.2 years. Risk of SCD before and
after procedure amounted to 4.0±1.9 and 1.6±0.6 in group A and 4.4±2.8 in group
B, respectively. At 1 year after surgery in group A thickness of interventricular
septum and the left atrium decreased from 19±3 to 15±2 mm and 45±4 to 42±3
mm, respectively. The peak systolic pressure gradient in the outflow tract of the
left ventricle decreased from 76±6 to 20±3 mm Hg. During the observation period
1 patient with LEOPARD syndrome died probably from electrical storm (group
A) and 1 patient died from unknown cause (group B). The overall mortality was
4.5% in group A and 3.1% in group B (p=0.08). Appropriate ICD therapy was
lower (4.5% vs 6.3%; p=0.04), but inappropriate ICD therapy was higher (9.1% vs
3.2%; p=0.03) in group A. All episodes of inappropriate ICD therapy were caused
by very fast conducted atrial fibrillation.
Conclusions: Patients with diffuse-generalized form of HOCM who are treated
with extensive left ventricular septal myectomy have good survival and low SCD
risk, similar to that of patients with non-obstructive HCM. In addition patients in
surgery group had an increased incidence of inappropriate ICD therapy.
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High sensitivity C-reactive protein (CRP) as an early marker of
outcomes in out of hospital cardiac arrest acute myocardial infarction
survivors treated with endovascular mild therapeutic hypothermia

J. Latal1, M. Hutyra1, J. Precek1, D. Sanak2, M. Kral2, T. Adam3, J. Jarkovsky4,
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Background: The prediction of outcome in comatose patients after out of hospi-
tal cardiac arrest (OHCA) has major ethical and socioeconomic implications. At
present, there is a lack of data comparing the predictive value admission blood
levels of C-reactive protein (CRP) in OHCA survivors treated with endovascular
therapeutic hypothermia.
Methods: 86 patients (64±14 years, 69 men) were evaluated after OHCA due to
ventricular fibrillation (VF) during an acute myocardial infarction (MI). All patients
(non-ST elevation acute MI 28% - 24/86, ST elevation MI 72% - 62/86) were indi-
cated for urgent coronary angiography (culprit MI lesion percutaneous coronary
intervention was performed in 79% patients – 68/86, non-ST elevation acute MI
14/24 – 58%, ST elevation MI 55/62 – 89%), echocardiography for left ventricu-
lar ejection fraction (LVEF) estimation using Simpson biplane formula and treated
with mild therapeutic hypothermia (MTH) using intravascular temperature man-
agement to maintain target temperature (33 °C) for 24 hours. Baseline measure-
ments of serum laboratory markers (CRP, NT-proBNP, urea, creatinine, S100B,
high sensitivity cardiac troponin T) were performed within 2 hours after admis-
sion. The Cerebral Performance Categories scale (CPC) was used as outcome
measure and was assessed 3 months post admission; a CPC of 3–5 was re-
garded as a poor outcome (n=45), and a CPC of 1–2 (n=41) as a good outcome.
Results: Baseline CRP levels were early after admission significantly higher
(p<0.004) in patients with poor outcomes (CPC 3–5) after OHCA (median 9.6;
5–95th percentile 0.8–64.3 mg/L) compared with CPC 1–2 patients (4.6; 1.0–17.8
mg/L). No significant differences in LVEF (40; 22–50 vs. 40; 21–62%, p=0.208),
peak cardiac troponin T (1.5; 0.08–10.00 vs. 0.64; 0.04–5.28 μg/L, p=0.078),
NSE (29.2; 15.7–54.9 vs. 25.8; 13.6–52.3 μg/L, p=0.26) and S100-B (0.17; 0.09–
1.69 vs. 0.19; 0.04–1.14 μg/L, p=0.734) were found in CPC 3–5 and CPC 1–2
groups comparison. Using an optimal cut-off value ≥6.4 mg/L calculated from
the receiver operating characteristic curve (area under curve = 0.69; p=0.004),
the sensitivity of predicting survival with poor neurological outcome was 64% and
the specificity was 75%. Multivariate analysis model analysis revealed that base-
line CRP ≥6.4 mg/L was an independent predictor of CPC 3–5 outcome, with an
adjusted odds ratio of 6.6 (95% confidence interval 1.1–41.3; p=0.043).
Conclusions: In patients after out of hospital cardiac arrest for ventricular fib-
rillation during acute myocardial infarction, baseline C-reactive protein level at
admission gives early, reliable and on myocardial infarction extent independent
information concerning outcome and prognosis after cardiopulmonary resuscita-
tion.
Acknowledgement/Funding: Grant support: IGA MH CR NT 11046-6/2010,
NT14288-3/2013
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T-wave polarity inversion following sudden shortening of diastolic
interval: a novel ECG marker associated with a history of Torsade de
Pointes in patients with long QT syndrome
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Background: There is a threshold of diastolic interval (DI), below which sudden
shortening of ventricular action potential duration (APD) occurs in the subsequent
beat. If APD is disproportionally long in some myocardial layers, the transmural
heterogeneity of APD may manifest as T-wave polarity inversion (TWPI) in beats
following sudden shortening of DI in patients with long QT syndrome (LQTS).
Purposes: 1) To determine the prevalence of TWPI in both healthy subjects and
LQTS patients, and 2) to assess the association of TWPI with Torsade de Pointes
(TdP) history and with T-wave alternans (TWA).
Methods: 24-h continuous 12-lead electrocardiogram (ECG) was recorded in 15
healthy subjects (9 men; median age, 24) and 39 LQTS patients (17 men; me-
dian age, 13); LQTS types 1 (n=18), 2 (n=4), 3 (n=4), and unclassified (n=13).
TWPI was defined as polarity inversion of the T wave in the premature beats with
coupling interval <80% of preceding sinus cycle length and without aberrant ven-
tricular conduction. Peak TWA values were determined by the Modified Moving
Average method.
Results: The 39 LQTS patients were divided into 2 groups: 10 patients with a
history of TdP (TdP group) and 29 without (non-TdP group). 38.5% (15/39) of the
LQTS patients exhibited TWPI, while none of the healthy subjects showed TWPI.
TdP group had a significantly higher incidence of TWPI than non-TdP group [80%
(8/10)) vs 24.1% (7/29); P=0.003]. Thus, TWPI provided 80% (95% confidence in-
terval, 44.4 to 97.5) sensitivity and 75.9% (95% confidence interval, 56.5 to 89.7)
specificity for an association with TdP history. In all 15 patients with TWPI, only a
median of 1 (interquartile range, 1–2.5; minimum-maximum, 1–7) ECG lead ex-
hibited TWPI. TWPI was detectable in the precordial leads V1–6 in 93.3% (14/15)
of the patients. Peak TWA values in LQTS patients with TWPI were significantly
higher than in those without [76 (55–106.5) vs 38 (30–58) μV, median (interquar-
tile range), p<0.001]. In some patients, TWPI was transformed into TWA triggered
by a run of extrasystoles or sudden increase in heart rate.

Figure 1

Conclusions: TWPI in the beat following sudden shortening of DI is strongly as-
sociated with TdP history in LQTS patients. Use of a limited set of ECG leads may
lead to underestimation of TWPI, which is narrowly distributed in the precordial
leads. TWPI and TWA may be essentially similar electrophysiological phenom-
ena.
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Value of the sodium channel blockers test in Brugada syndrome
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Introduction: Brugada syndrome (BS) is characterized by a typical ECG pattern
leading to an increased occurrence of sudden cardiac arrest due to ventricular
fibrillation. To carry out the diagnosis in patients without a spontaneous BS ECG
pattern, sodium channel blocker (SCB) is currently used. However the value of
this test remains poorly known and essentially based on genetic results. However
as the penetrance and expressivity of BS in SCNA5 mutation carriers is low, ge-

netic test can not be used as gold standard to define the disease. To clarify the
value of SCB challenge, we analyzed a database of 137 families affected byBS,
considering the obligatory transmitters (OT) as a true positive for the syndrome.
Methods: All consecutive families from 2001 to 2014 who have at least 2 subjects
affected by the BS were screened. The OT were defined as an individual with
at least one first-degree descendant and one ascendant presenting a BS or an
unexplained sudden cardiac arrest. SCB challenge was performed according the
2nd consensus conference. ECG were reviewed by two experts.
Results: Eighty-five OT have been identified in the 137 selected families. Among
the OT, 18 (21%) subjects had a spontaneous type 1 BS, 6 (7%) died from a
sudden death, 6 (7%) died before the test was realized, 9 (11%) were not tested
because deemed irrelevant in view of the low risk of sudden death and 46 (54%)
underwent a SCB challenge. Among patients who underwent a SCB challenge,
42 presented an induced type 1 BS and 4 had a negative test. The sensitivity
of the test is 91% (42/46). Thirty-four (74%) patients underwent an ajmaline test
and 12 (26%) a flecainide challenge. For ajmaline challenge, 33 patients had a
positive test and 9 patients for flecainide test. The sensitivity is significantly better
for ajmaline than flecainide (97% vs 75% (p=0.048)).
Conclusion: This is the first study that demonstrates the excellent sensitivity of
SBC using non-genetic criteria. Ajmaline appears to have better sensitivity than
flecainide to unmask BS. This study reassures about the risk of presenting BS for
patients with a negative test and so for their descendants.

P654 | BENCH
Exercise induced frequent atrial premature complexes: a portent of
atrial fibrillation

J.K. Hwang, K.J. Chun, S.J. Park, Y.K. On, J.S. Kim, K.M. Park. Samsung

Medical Center, Cardiology department, Seoul, Korea Republic of

Background: Atrial premature complexes (APCs) are a common finding on elec-
trocardiograms (ECGs) and have been regarded benign. We investigated clinical
impact of frequent/short runs of APCs during exercise.
Methods: A total of 8520 consecutive patients undergone treadmill test from Jan-
uary 2007 to June 2010 were enrolled our registry. Among them, patients with
prior ischemic and structural heart disease, and history of atrial fibrillation and
flutter (AF/AFL) were excluded. Primary outcome was occurrence of newly devel-
oped AF/AFL during follow-up period.
Results: A total of 997 patients (mean age: 52.7±11.8 years old, male: 627
[63.1%]) were analyzed. Mean follow-up duration was 356.2±131.1 days. Patients
with frequent/short runs of APCs during exercise were 144 (14.4%). There was no
significant different between the two groups (APC group versus non-APC group)
in baseline characteristics and medication, except the statin use (p=0.03). Dur-
ing the exercise, maximal heart rate were not significantly different between the
two groups (p=0.21), but both systolic and diastolic blood pressure were higher in
APC group than those were in non-APC group (p=0.13 and p=0.06, respectively).
In univariate analysis, frequent or short runs of APCs during exercise was signif-
icantly associated with AF/AFL (hazard ratio [HR]: 23.6, 95% confidence interval
[CI]: 2.6–21.4; p=0.01). After multiple adjustment with risk factors of AF/AFL, the
APCs during exercise were also independent factor of AF/AFL during follow-up
period (HR: 45.8, 95% CI: 4.4–47.6; p<0.01).
Conclusion: Frequent/short runs of APCs during exercise may be no more be-
nign and closed monitoring for further AF/AFL progression in these patients will
be needed.
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Right bundle branch blocks in a general Chinese population:
prevalence, incidence, risk factors, and association with all-cause
mortality
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Background: The prognostic value of right bundle branch block (RBBB) is incon-
sistent across studies. There are no results from Chinese population previously.
Purpose: We aimed to determine the prevalence, incidence, risk factors and as-
sociation with all-cause mortality of RBBB and incomplete RBBB (IRBBB) among
a Chinese community-based population.
Methods: A total of 101,510 participants were included at baseline of the study
(2006–2007). 100,157 subjects (79,972 men, and 20,185 women) having ECG
recording at baseline free from left bundle branch block were followed up through
31 December 2014 for all-cause mortality. Prevalence and incidence of RBBB and
IRBBB were calculated. Predictors of newly acquired RBBB were investigated by
means of the logistic regression. Survival analysis regarding of RBBB and IRBBB
with all-cause mortality was performed for multiple adjustments.
Results: The prevalence of RBBB/IRBBB was approximately two to three times in
man as that in women (RBBB 1.77 vs. 0.84%; IRBBB 0.77 vs. 0.23%), as well as
the incidence (RBBB 1.78 vs. 0.87/1000 person-years; IRBBB 0.98 vs. 0.35/1000
person-years). Prevalence and incidence increased with aging in RBBB, but dis-
played “U” shape in IRBBB. Predictors of newly-acquired RBBB were male gen-
der, increasing age, IRBBB and sedentary/low activity, whereas predictors of
IRBBB were male gender, increasing age, current smoking, history of hyperten-
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sion, history of myocardial infarction, and elevated level of C-reactive protein.
RBBB would increase 14% mortality risk after multivariable adjustments (95%
confidence interval, 1.01–1.30). The presence of IRBBB was not associated with
mortality.

Conclusion: Prevalence and incidence of RBBB and IRBBB were two to three
times more common among men than women. RBBB was associated with all-
cause mortality, whereas IRBBB was not.
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Evaluation of atrial dyssynchrony in patients with atrial fibrillation
treated with catheter ablation: results from a prospective study using
pulsed wave tissue Doppler imaging

S. Loebe, H. Knopp, S. Nedios, K. Bode, P. Sommer, A. Bollmann, A. Arya,
G. Hindricks, B. Dinov. University of Leipzig, Heart Center, Department of

Electrophysiology, Leipzig, Germany

Introduction: Left atrial (LA) remodeling causing slower and asynchronous con-
duction is crucial for the maintenance of atrial fibrillation (AF).
Purpose: We propose a simple method to evaluate the LA asynchrony as a pre-
dictor for outcomes after catheter ablation for AF.
Methods: 130 patients with AF (mean age 59±12 years; 58% male; mean EF
64±7%) were examined prospectively using pulsed-wave tissue Doppler (PW-
TDI). The time intervals from the onset of P-wave to A’ (P-A’) were measured at
4 different sites at mitral annulus (septal, lateral, anterior and inferior). The dif-
ferences between the longest and shortest P-A’ (DLS) as well as the standard
deviation (SD) of all 4 values were used as measurements of LA asynchrony.
Catheter ablation for AF with subsequent LA voltage mapping for scar charac-
terization was performed in all patients. Follow-up visits were operated after 12
months including 7-day Holter-ECG. Patients with and without recurrences of AF
after catheter ablation were compared with respect to the atrial activation pattern
and atrial asynchrony. Additionally, patients with paroxysmal (PAF) and persistent
AF (CAF), as well as with and without LA scar were compared with respect of
asynchrony indexes (DLS and SD).
Results: The baseline echocardiographic characteristics, including LA dimen-
sions, were comparable between both groups. 84 (64%) patients presented ini-
tially with PAF. The group with AF recurrence had longer DLS as compared to
the one without: 38±16 ms vs 28±15 ms; P=0.017; SD was also bigger in AF
recurrence group: 19±7 ms vs 16±5 ms; P=0.04. Patients with LA scar areas
had significantly longer DLS as compared to those with normal LA: 49±26 ms vs
29±16 ms; P=0.01. Patients with PAF had significantly shorter DLS and SD as
compared to those with CAF: 28±15 ms vs 39±22 ms; P=0.01 and 16±6 ms vs
19±5 ms; P=0.04, respectively. Distinct patterns of LA activation were observed
with mostly showing upward LA activation (90%) in both groups. DLS was associ-
ated with increased probability for AF recurrence after catheter ablation (HR 1.04;
P=0.23) independently from LA diameter.
Conclusions: Patients with persistent AF and presence of LA scar areas had
greater asynchrony measured with PW-TDI. Also AF recurrences after catheter
ablation showed greater LA asynchrony indexes, independently from LA diam-
eter. These simply derived indexes can be useful to identify patients with more
advanced LA remodeling who are at higher risk for AF recurrence after catheter
ablation.

P657 | BEDSIDE
Effective magnetic dipole dynamics non-invasively assesses the
electrophysiological properties of accessory pathways

D. Brisinda1, F. Fioravanti1, A.R. Sorbo1, L. La Brocca1, R. Fenici2. 1Catholic

University of the Sacred Heart, Biomagnetism Center, Clinical Physiology, Rome,

Italy; 2Catholic University of the Sacred Heart, Department of Internal Medicine,

Rome, Italy

Multichannel magnetocardiography (MCG) is a unique contactless method for

non-invasive characterization of cardiac electrophysiological events by mapping
cardiac magnetic field (MF), which passes undistorted through intermediate hu-
man body tissues. MCG is more sensitive to initial electrophysiological (EP) de-
rangements as compared to ECG, which is affected by the non-uniform, struc-
turally complex and poorly conducting body tissues interposed between the heart
and the skin, and by the contact resistance between the skin and the sensing
electrodes. In addition, MCG contains information absent in ECG because MF
measurements can detect circular (vortex) current in the heart, while electrical po-
tential on the surface of the body from such a circular current must be identically
zero. One appealing feature of MCG is the determination of the three-dimensional
(3D) coordinates and the magnetic moments for the field sources based on the
measured MF. This can be done through the solution of the “inverse problem”
(IPS). The easiest solution is based on modelling the cardiac MF in terms of a
single current/magnetic dipole. By the nature of relevant Physics laws, such so-
lution is not unique because a number of possible field sources can satisfy the
same measured MF distribution. Yet, one can successfully find the most probable
and plausible approximate solution in terms of effective magnetic dipole model
(EMD), at least for short segments of the cardiac cycle when the MF is dipolar.
One clinical example of such is the “delta wave”. We aimed at evaluating poten-
tial utility of MCG inverse solution with EMD to non-invasively characterize EP
properties of ventricular preexcitation (VPx).
Method: MCG of 80 WPW patients were retrospectively analyzed. Proprietary
software was used to solve the “inverse problem” with the EMD. All calculations
were repeated setting reference baseline before the P wave and before the delta
wave. The reproducibility was assessed by the intraclass correlation coefficient
(ICC=0,86). The spatial-temporal analysis of EMD dynamics provided quantita-
tive assessment of 3D activation trajectory (3D EMD) during the first 10 msec of
the delta wave. A correlation was attempted with shortest preexcited RR interval
(SPERRI) at EP study.
Results: Two patterns of EMD dynamics were observed during first 10 msec of
delta waves: one with short (<1.5 cm) (Fig. 1A) and the other with longer 3D EMD
(Fig. 1B). Pts with risk SPERRI (≤200 msec) had significantly shorter 3D EMD
than pts with no-risk SPERRI (>240 msec) (1.77±1 vs 2.91±1.9 cm, respectively).
Compared with that of EP study/ablation, accuracy of 3D VPx localization was
94% with MCG (vs 67% with ECG algorithms). In cases with unclear MCG local-
ization (6%), complex/multiple VPx was found at the EP study resulting if ablation
failure.

Figure 1. 3D delta wave EMD dynamics

Conclusions: EMD dynamics calculation from MCG provide unique information
for non-invasive EP assessment of patients with WPW syndrome.

P658 | BEDSIDE
Assessment of deceleration capacity from short-term recordings
predicts mortality after myocardial infarction: prospective validation
study

K.D. Rizas1, A.J. Doller2, C. Eick2, C.S. Meyer-Zuern2, M. Gawaz2, A. Bauer1.
1Ludwig-Maximilians University, Medizinische Klinik und Poliklinik I, Munich,

Germany; 2University Hospital of Tubingen, Innere Medizin III, Tubingen,

Germany

Background: Deceleration capacity (DC) of heart rate is a strong predictor of
mortality after myocardial infarction (MI). DC is a measure of deceleration-related
oscillations of heart rate and is usually assessed from 24-hour Holter record-
ings. Post-hoc analysis from the Autonomic Regulation Trial revealed that DC as-
sessed from short-term recordings (≤30 minutes) can identify high-risk patients
after an acute myocardial infarction, without the need to perform a 24-hour ECG-
recording. This is a prospective validation study of the predictive power of DC in
pos-t-MI patients.
Methods: We included 488 survivors of MI in sinus rhythm aged ≤80 years. All
patients underwent a 15-minute ECG recording at 2,048 Hz (TMS, Porti Sys-
tem). The primary endpoint was 3-year all-cause mortality. DC was calculated
from the short-term recordings using previously established technologies and
was dichotomized at the established cut-off value of ≤2.5ms. We estimated sur-
vival curves by the Kaplan-Meier method and compared them with the log-rank
test. We finally tested the incremental prognostic value of DC to established risk
predictors, including reduced left ventricular ejection fraction (LVEF ≤35%) and
presence of diabetes mellitus (DM) using Cox regression analysis. Multivariable
models were adjusted for age and gender.
Results: 51 patients died within the first 3-years of follow-up. Median short-term
DC was significantly lower in non-survivors compared with survivors (1.40 vs.
4.05, p<0.001). Figure shows the 3-year cumulative mortality rates in patients
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stratified by DC ≤2.5ms. The 331 patients with DC >2.5ms had a 3-year mortality
rate of 6.8% compared to a 27.4% 3-year mortality rate among the 157 patients
with DC ≤2.5ms. In multivariable Cox regression analysis DC ≤2.5ms was the
strongest predictor of mortality (HR 2.48, 95% CI 1.34–4.58, p=0.004) followed
by LVEF ≤35% (HR 2.39, 95% CI 1.31–4.33, p=0.004).

Figure 1

Conclusion: DC assessed from short-term recordings is a strong and indepen-
dent predictor of 3-year mortality after myocardial infarction.

P659 | BENCH
Investigating inherited HCM caused by SCO2 and PRKAG2 mutations
using the patients’ induced pluripotent stem cell-derived
cardiomyocytes

R. Ben Jehuda1, T. Hallas1, T. Haykain1, B. Eisen1, R. Schick1,
M. Gherghiceanu2, H. Mandel3, M. Arad4, O. Binah1. 1Technion - Israel Institute

of Technology, Department of Physiology, Biophysics and System Biology,

Rappaport Institute, Haifa, Israel; 2National Institute Victor Babes, Pathology,

Bucharest, Romania; 3Rambam Health Care Campus, Inherited Metabolic

Disorders, Haifa, Israel; 4Chaim Sheba Medical Center, Heart Failure Service

and Heart Institute, Tel Hashomer, Israel

Mutations in PRKAG2 gene encoding the γ subunit of AMPK cause hypertrophic
cardiomyopathy (HCM) and familial Wolff-Parkinson-White syndrome (WPW). Pa-
tients with R302Q mutation in PRKAG2 suffer from sinus bradycardia, escape
rhythms, atrial fibrillation and supraventricular tachycardia. This mutation affects
AMPK activity and causes elevated glycogen storage in cardiomyocytes. The link
between glycogen storage and WPW syndrome, HCM and arrhythmia remains
unknown. A mutation in SCO2 gene encoding for mammalian cytochrome-c ox-
idase, a crucial part of the mitochondrial electron transport-chain, causes HCM
and infants deaths.
To investigate the pathological mechanisms underlying these HCM-causing muta-
tions and search for novel pharmaceutical and genetic therapeutic modalities, we
generated induced Pluripotent Stem Cells-derived cardiomyocytes (iPSC-CMs)
from patients’ somatic cells, attempting to recapitulate the disease phenotype
in vitro. The diseases we explored are: (1) HCM with familial WPW caused by
R302Q mutation in PRKAG2 gene. (2) Concentric HCM caused by G192S mu-
tation in SCO2 gene. Successful reprogramming of respective patients’ skin-
derived fibroblasts resulted in iPSCs colonies expressing R302Q or G192S mu-
tations. Action potentials were recorded from cardiomyocytes and extracellular
electrograms from beating cardiomyocytes clusters using patch clamp and Micro
Electrode Array (MEA) techniques, respectively. [Ca2+]i transients and contrac-
tions were recorded by means of fura-2 and video edge detector, respectively. The
major findings were: (1) PRKAG2: mutated iPSC-CMs exhibited spontaneous de-
layed afterdepolarizations (DADs), slow firing rates and irregular rhythms (the lat-
ter two at the single cell and network level). Further, these phenomena were inten-
sified with culture age, suggesting inter-relations between glycogen storage and
electrophysiological abnormalities. (2) SCO2: mutated iPSC-CMs exhibited atten-
uated inotropic response to isoproterenol as well as DADs and irregular rhythms.
Importantly, transmission electron microscopy analysis of SCO2-mutated iPSC-
CMs displayed abnormal mitochondria size and morphology.
Conclusions: PRKAG2 and SCO2-mutated iPSC-CMs displayed abnormal func-
tional features resembling the clinical phenotype expressed in patients carrying
the mutations. In these cases of life threatening arrhythmias the cause is neither
mutations in structural proteins nor ion channels; the cause for arrhythmias in-
volved with hypertrophic cardiomyopathy, here, lies within mutated metabolism
regulators.

P660 | BEDSIDE
Non-invasive testing cannot identify a typical substrate for
life-threatening re-entry VTs in athletes

J. Venlet, S.R.D. Piers, M. De Riva Silva, Y. Naruse, D.C.Q.M. Barge-Schaapveld,
M.J. Schalij, K. Zeppenfeld. Leiden University Medical Center, Cardiology,

Leiden, Netherlands

Introduction: Two electroanatomical (EA) scar pattern for VT from the RV have
been identified: a dominant subtricuspid and an isolated epicardial RVOT scar,
typical for endurance athletes with inferior axis VT. The latter pattern may not be
identified by non-invasive testing.
Methods: Consecutive symptomatic patients (pts) with scar-related re-entry VT
from the RV, who underwent endocardial ± epicardial EA mapping (2006–2015)
were included. Non-invasive evaluation included medical, family and endurance
training history, ECG, Holter, exercise test, imaging studies (echocardiography,
cardiac MR, CT), and genetic testing (NGS for 55 genes). Endurance training >6
hours/week, >5 years qualified as endurance athlete.
Results: Among 57 pts (48±15 years, 83% male, 95% Caucasian) 46 (81%)
had a dominant subtricuspid scar; 6/46 presented with OHCA, 11/46 had
(pre)syncope, 26/46 palpitations. All had features suggestive for structural heart
disease (SHD); T-wave inversion (TWI) >V2 in 17 (37%), prolonged TAD 25/35,
epsilon waves 10 (21%), wall motion abnormalities (WMA) on echocardiogra-
phy/CMR 27 (59%), and 25/45 (56%) had an ARVC associated pathogenic muta-
tion. Based on non-invasive testing the diagnosis was definite ARVC in 33 (72%),
borderline ARVC in 3 (7%), cardiac sarcoidosis in 5 (11%), scar of unknown origin
in 4 (9%) and myocarditis in 1 (2%).
All 11 pts with isolated RVOT scar were endurance athletes (15 [IQR 10–20]
hours/week for 13 [IQR 10–18] years; 9/11 (82%) presented with exercise related
palpitations including syncope in 6 (55%). All had spontaneous LBBB/inferior axis
VT. Only 1 had increased TAD, 2 (18%) TWI V1-V2, but none TWI > V2, epsilon
waves, WMA, or a pathogenic mutation. Based on non-invasive testing the diag-
nosis was idiopathic RVOT VT in 8/11 (81%) and possible SHD based on addi-
tional minor criteria in 3. Catheter ablation was successful in 10/11 (91%), none
had VT recurrence during 30±37 months.
Conclusion: The majority of endurance athletes with isolated RVOT scar has
no features for SHD on non-invasive testing and may be misdiagnosed as idio-
pathic VT. Considering the potentially life threatening VT EA mapping should be
considered in symptomatic athletes.
Acknowledgement/Funding: The department of cardiology (LUMC) receives
unrestricted grants from Biotronik, Medtronic & Boston Scientific
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Blunted heart rate turbulence is a novel predictor at risk of developing
heart failure in patients with diabetes mellitus

T. Kodama1, T. Kikuchi2, M. Kamata2, H. Mitani1, M. Ohno1, Y. Ohuchi1,
S. Ishiwata2. 1Toranomon Hospital, Cardiovascular Center, Tokyo, Japan;
2Toranomon Hospital, Clinical Physiology, Tokyo, Japan

Background: Heart rate turbulence (HRT) is a parameter of the cardiac auto-
nomic dysfunction. Although previous reports showed that the relationship be-
tween cardiac autonomic dysfunction and diabetes mellitus (DM), there is no data
whether the blunted HRT concerns the prognosis of diabetic patients.
Methods: Consecutive diabetic patients without previous heart failure (HF) who
underwent 24hr-Holter ECG were included to this study between Jan. 2009 and
May 2014 (N=108, age 70 (62–78)y, HbA1c 7.0 (6.5–8.1)%, LVEF 70 (65–75)%,
BNP 49.2 (18.5–118.6)pg/ml). In HRT analysis, turbulence onset (TO) and tur-
bulence slope (TS) were obtained according to the international consensus and
TO >0% and/or TS <2.5ms/RR were defined as blunted HRT based on the pre-
vious reports. We classified the patients into 3 groups as followings; category 0:
normal HRT, category 1: blunted TO or TS, category 2: blunted both TO and TS.
The follow-up period was 1142 (798–1560) days after 24hr-Holter recording. We
investigated basic characteristics of the patients, all cause mortality and hospital-
ization due to HF among the groups.
Results: During the follow-up period, 13 (12%) patients died due to HF, malig-
nancy, infectious disease, trauma and unknown causes. However, there was no

HRT figure
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significant difference among the categories (p=0.101, Logrank test). On the other
hand, 11 (10.2%) patients were hospitalized due to HF and the morbidity rate
was significantly higher in the category 2 (8/25 cases) than in the category 0
(0/48 cases) (p<0.0001, Logrank test). In multivariable Cox regression analysis
revealed BNP>100pg/ml and blunted both TO and TS (category 2) were inde-
pendent predictors of developing HF (HR: 5.7, 95% CI: 1.1–29.2, p=0.03 and HR:
4.3, 95% CI: 1.0–17.7, p=0.04, respectively).
Conclusion: In the present study, we demonstrated that blunted HRT would be
a strong predictor of developing heart failure in diabetic patients with preserved
ejection fraction.

P662 | BEDSIDE
Age and lead specific distribution and prognostic implications of early
repolarization parameters in a healthy korean population

M.S. Cho1, G.B. Nam1, C.H. Kwon2, S.H. Kim3, J.S. Kim1, H.J. Nam1, S.Y. Min1,
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Background: The prognostic implication of components of electrocardiographic
early repolarization (ER) patterns has not been well evaluated.
Purpose: We tested the hypothesis that the two fundamental component of ER,
J wave and ST elevation (STE), might show different prevalence and prognostic
implications.
Methods: A total of 26,345 healthy Korean population (mean 48.0±10.2 years
old, 53.2% male) underwent medical check-up form January, 2002 to December,
2002. ER was found in 2,950 subjects (11.2%) and they were divided into the
3 study groups (J [J wave only, n=1874, 7.1% of total population], JST [both J
wave and STE, n=463, 1.8%], ST group [STE only, n=595, 2.3%]) according to
the presence or absence of J wave or STE.
Results: The prevalence of STE tended to be lower in the aged subjects, whereas
the prevalence of J waves was at a constant level throughout the age groups. Most
common pattern of ER was J waves with horizontal/descending ST segment in
the inferior leads, while J waves with ascending ST segment was more common
in the lateral lead. During mean follow-up of 126.0±11.1 months, 710 mortalities
(2.7%) occurred. Only subjects in J group were at a higher risk than the control
group (hazard ratio [HR] 1.60, 95% confidence interval [CI] 1.27–2.01, p<0.001
for total mortality; HR 1.82, 95% CI 1.11–2.99, p=0.017 for cardiac mortality),
while JST and ST groups showed survival outcome similar to that of subjects
without J or STE. Further stratification according to the pattern of the ST segment
showed that the J group with descending/horizontal ST pattern was at higher risk
than control groups (HR 1.63, 95% CI 1.28–2.08, p<0.001 for total mortality; HR
1.96, 95% CI 1.17–3.28, p=0.011 for cardiac mortality), whereas J group with
ascending ST pattern was not.

Conclusion: J wave and STE showed different prevalence and prognostic impli-
cations.
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Microvolt T-wave alternans assessed by 24-hour continuous 12-lead
ECG in healthy subjects and in patients immediately after cardiac
arrest: how to exclude pseudo T-wave alternans
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T. Kubota2, M. Kawasaki2, K. Nishigaki2, S. Minatoguchi2. 1Gifu University
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Background: Little has been reported on microvolt T-wave alternans (TWA) as-
sessed by the modified moving average (MMA) method using 24-h continuous
12-lead electrocardiogram (ECG) in normal individuals.
Purposes: 1) To assess peak TWA values in healthy subjects; 2) to compare
them with those in high risk patients; and 3) to describe “pseudo” TWA detected
by visual inspection of the automated TWA output in healthy controls.
Methods: 24-h continuous 12-lead ECG was recorded in 15 healthy subjects (9
men; median age, 24) and 8 patients (5 men; median age, 60) including 2 patients
with J-wave syndrome and 6 with long QT syndrome who had a history of cardiac

arrest (high risk group). ECG monitoring was performed within 24 hours onset of
cardiac arrest in the high risk group. Peak TWA values were determined by the
MMA method.
Results: Peak TWA values in healthy controls were significantly lower than those
in high risk group [29 (26.5–32.5, 17–39) vs 55 (46.5–66, 45–77) μV, median
(interquartile range, minimum-maximum), p<0.001]. Pseudo TWA [53.5 (51.5–
68.3, 37–96) μV, median (interquartile range, minimum-maximum)] was observed
in 80% (12/15) of the healthy subjects. The leading cause of pseudo TWA was
resulting from T-wave morphology change accompanied by deformation of the
QRS complex, probably due to change in heart position or activation sequence
of the ventricle. Pseudo TWA could be differentiated by the presence of the QRS
deformation during the episode and by the absence of repeating ABAB pattern of
the T-wave shape.

Figure 1

Conclusions: MMA-based TWA can identify high risk patients. However, change
in the T-wave morphology accompanied by the QRS deformation, suggesting a
component of depolarization effects in the repolarization changes, may disrupt
automated TWA measurement. Thus, relying only on the automated interpretation
may lead to an overestimation of arrhythmia risk in 80% of healthy subjects. Visual
inspection of the automated TWA output and verifying QRS morphology during
the “TWA episode” are essential to exclude pseudo TWA.

P664 | BEDSIDE
High-sensitivity cardiiac troponin levels in supraventricular
tachyarrhythmias

J.P. Costabel, M. Urdapilleta, F. Lambardi, R. Campos, P. Ariznavarreta, M. Trivi.
Instituto Cardiovascular de Buenos Aires, Buenos Aires, Argentina

Introduction: High-sensitivity cardiac troponin assays have provided a significant
contribution for the early diagnosis of cardiovascular events. However, elevated
cardiac troponin levels may occur in other clinical situations as supraventricular
tachyarrhythmias with concerns about the mechanism of this elevation.
Objectives and methods: The goal of this study was to describe the per-
formance of high-sensitivity cardiac troponin T (hs-cTnT) assay in patients pre-
senting to the emergency department with a primary diagnosis of supraventricu-
lar tachyarrhythmia and to evaluate its relation with cardiovascular events during
follow-up.
Results: 100 patients were included; mean age was 64±12 years and 59.8%
were men. The most common arrhythmia at admission was atrial fibrillation
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(68%), followed by atrial flutter (16%) and reentrant tachycardia (16%). The re-
sults of the first determination of hs-cTnT were positive (>14 ng/l) in 44.2% of
the patients and the second determination was positive in 50.7% of the cases.
The variation between the first and the second troponin levels was 1 (0–5) ng/l,
and was >7 ng/l in 24.6% of the cases, with a clear trend toward higher troponin
values in reentrant tachycardias. Four events were reported at 30 days; in all the
cases the patients had presented AF and there were no significant differences in
hs-cTnT values.
Conclusions: There is a significant number of patients with supraventricular tach-
yarrhythmias who present elevated hs-cTnT levels. The association of this eleva-
tion with cardiovascular events seems to be very low.

P665 | BEDSIDE
Effect of liver transplant on autonomic neuropathy in patients with
familial amyloid polyneuropathy

A.R. Gaspar Lopes Francisco, N. Cortez-Dias, T. Guimaraes, M.N. Menezes,
G. Lima Da Silva, R. Placido, C. Inacio, I. Conceicao, F.J. Pinto, C. Azevedo
Coutinho. Cardiology Department, Santa Maria University Hospital, CHLN,

CAML, CCUL, Faculty of Medicine, UL, Lisboa, Portugal

Background: Transthyretin familial amyloid polyneuropathy (TTR-FAP) V30M is
an autosomal dominant disease characterized by progressive sensorimotor and
autonomic neuropathy. The 24-hour Holter recording allows characterization of
cardiac autonomic function in these patients and seems to have prognostic value.
Liver transplantation has been widely used to attenuate the progression of the
disease. However, there is little information about liver transplantation’s impact on
heart rate variability (HRV) parameters on the 24-hour Holter recording.
Purpose: To evaluate the impact of liver transplantation on the progression of
cardiac autonomic dysfunction in FAP patients (pts).
Methods: Prospective study of consecutive TTR-FAP pts evaluated between
September 1998 and November 2015. Evaluation was performed annually and
included a 24-hour Holter recording. Progression HRV parameters of pts submit-
ted to liver transplantation was compared with that of non-transplanted pts. For
that purpose, we performed a nested case-control analysis with patient match-
ing according to the neurophysiological score measured prior to transplantation
(<5% absolute difference).
Results: From a total population of 284 TTR-FAP pts, 88 pts (44 transplanted,
44 non-transplanted) with a mean age of 47±15 years, 52% male, with iden-
tical median neurophysiological (25; IQR 9 to 51) and clinical (24; IQR 12–
34) scores were selected for analysis. During a median of 72 months after the
matching-time point, 257 Holter exams were performed. At baseline, the trans-
planted group exhibited higher HR (83±11 vs. 75±14 bpm; P=0.001) and maxi-
mum HR (122±14 vs. 112±17 bpm; P=0.004). Autonomic parameters significantly
improved at 48 months post-transplant, including the minimum HR (80±9 vs. 57±4
bpm, P<0.001), mean night-time RR (86±11 vs. 76±11 ms, P=0.02), daytime
PNN-50 (7, IQR: 2 to 13 vs. 1, IQR: 0 to 4; P=0.011), daytime PNN-30 (17, IQR:
4 to 26 vs. 3, IQR: 1 to 11; P=0.008), daytime RMSSD (30, IQR: 17 to 59 vs.
16, IQR: 13 to 24; P=0.008), daytime SDNN (100, IQR: 77 to 115 vs. 69, IQR:
50 to 77; P<0.001), 24h VLF (1872, IQR: 760 to 2576 vs. 385, IQR: 248 to 866;
P=0.002) and in daytime VLF (621, IQR: 411 to 951 vs. 312, IQR: 211 to 593;
P=0.002). In contrast, non-transplanted pts showed progression of dysautonomia
with a significant decrease of night RMSSD (25, IQR: 16 to 46 vs. 20, IQR: 12–33;
P=0.028).
Conclusion: Liver transplant not only allows clinical stabilization of TTR-FAP but
it also has a beneficial effect on autonomic function parameters as evaluated by
24-hour Holter recording.

P666 | BEDSIDE
A risk factor of thrombus in left atrial appendage by transesophageal
echocardiography, comparison between warfarin and non-vitamin K
antagonist oral anticoagulants

H. Kobayashi, Y. Yazaki, Y. Saito, Y. Goseki, K. Satomi, A. Yamashina. Tokyo

Medical University Hospital, Department of Cardiology, Tokyo, Japan

Background: Warfarin and Non-vitamin K antagonist oral anticoagulants
(NOACs) are used for the prevention of ischemic stroke in patients with atrial
fibrillation (AF) and atrial flatter (AFL). CHADS2 and CHA2DS2-VASc score are
popular for risk stratification of embolism. However effectiveness of echocardio-
graphy is still unknown.
Objectives: The objective of this study is to assess a risk factor of left atrial
thrombi.
Methods: Consecutive 160 patients performed transesophageal echocardiogra-
phy (TEE) due to AF or AFL were retrospectively analyzed (79% men; age
62.3±1.8; 42% paroxysmal AF; 35% persistent and long standing AF; 23% AFL).
Anticoagulant therapy has been continued at least three weeks before TEE.
Results: Thrombi were observed by TEE in 3.6% (6/160) patients (1 in AFL, 1 in
paroxysmal AF, 4 in persistent and long standing AF). Two patients were treated
with NOACs, 4 with Warfarin. In patients treated with warfarin, LAA inflow and out-
flow velocity were significantly reduced in patients with thrombi compared to that
without thrombi (0.2 vs 0.5 m/s, p=0.002 and 0.2 vs 0.5 m/s, p=0.004, respec-
tively). Moreover the size of LAA measured by TEE was large in patients with
thrombi compared to that without thrombi (8.0 vs 4.2 cm2, p=0.0001). However,

in patients treated with NOACs, there were no different on LAA velocity and the
size of LAA between patients with and without thrombi.
Conclusions: The size and flow velocity of LAA in patients treated with NOACs
did not become a risk factor of thrombus appearance. In patients taking NOACs,
to pay attention to other factors shoud be more required for thromboprophylaxis.

P667 | BEDSIDE
Systematic use of an external loop recorder in patients with no
documented palpitation improves care efficiency

J. Francisco Pascual, A. Santos Ortega, L. Mila Pascual, I. Roca Luque, N. Rivas
Gandara, J. Perez Rodon, G. Martin, D. Garcia-Dorado, A. Moya Mitjans.
University Hospital Vall d’Hebron, Unitat d’aritimes. Servei de Cardiologia. -

Universitat autònoma de Barcelona, Barcelona, Spain

External loop recorders (ELR) devices are useful to study patients with no doc-
umented palpitations. However, its efficiency in clinical practice has not been
deeply studied.
Methods: Retrospective cohorts study. All consecutively patients referred to out-
patient arrhythmias clinics who had at least two episodes of palpitations in the
last year and that after an initial assessment the diagnosis was not reached, were
included. A cohort of patients where an ELR (SpiderFlash T, Sorin) was systemat-
ically indicated was compared with an historical cohort prior to the implementation
of this exploration.
Results: One hundred fifty-five patients were included (96 in ELR group, 58 in
control group). There were not significant differences either in the basal char-
acteristics (Female: 73.9% vs. 74,1% p=NS; Age: 47.5±21.9 y.o. vs. 45.2±17.1
y.o p=NS) or in the clinical presentation form. The diagnostic yield was higher in
ELR group (83 (86.5%) definitives diagnosis were reached in the ELR group vs.
12 (20.7%) in the control group, p<0.01). The average number of explorations
made to accomplish the diagnosis was lower in the ELR group. (24 hours Holter:
0.1±0.3 vs. 1.10±0.8, p<0.01; electrophysiological study 0 vs 0.17±0.38, p<0.01;
Stress test 0 vs. 0.31±0.56, p<0.01), as well as the number of visits made in out-
patients clinics (1.37±0.25 vs. 4±2.87, p<0.01). In the patients that a diagnoses
were reached, the follow-up time until diagnosis was 27.6±36.3 days in ELR group
vs 204±293.6 days in control group (p<0.01).
Conclusion: Systematic use of an ELR for the study of patients with no doc-
umented palpitations improves care efficiency. It improves the diagnosis yield,
decreases the number of explorations and visits to outpatient clinics as well as
the time to reach a final diagnosis.

P668 | BEDSIDE
Coronary sinus to aid diagnosis of atrial flutter in patients with narrow
complex tachycardia (NCT)

M. Alkhalil, A. Kearney. Mater Hospital, Belfast, United Kingdom

Background: Manoeuvres, like adenosine, could not be applied in short burst of
NCT on telemetry or holter monitoring. Therefore, precise diagnosis of underlying
rhythm may not be identified until invasive electrophysiology study (EPs) is per-
formed. Such delays may put patients with undiagnosed atrial flutter at significant
risk of developing thromboembolism.
Purpose: We sought to establish whether coronary sinus (CS) is a useful predic-
tor for diagnosis of atrial flutter.
Methods: A retrospective analysis of all consecutive patients who were referred
to EPs following an episode of NCT between April 2013 and March 2014. CS size
was measured blindly and was recorded in end diastole. Patients were divided
into two groups: flutter and non-flutter group. Statistical analysis was performed
using SPSS 22.0.
Results: Total of 85 patients were identified and coronary sinus was identified in
84% of patients. Patients who have potential risk of developing thromboembolism
(CHA2DS2-VASc ≥1) were only included. Mean age was 54±21, 62% females
with mean CS of 7.4 mm. There was no significant difference between flutter and
non-flutter groups in RV size and function, LV EF, LVEDD or symptoms duration.
Atrial flutter group were older and less likely to be females. They also have larger
coronary sinus (8.3 versus 6.7 mm, p=0.006).
On univariable logistic regression analysis age, female gender, CS and RA size
were all predictors of atrial flutter (see Table). However, CS was the only indepen-
dent predictor of atrial flutter diagnosis (OR 1.56 CI 0.99- 2.45, p=0.054) using
multivariable logistic regression analysis.
ROC area under the curve was 0.73 (p=0.006) for the mean coronary size diam-
eter of 7.4 mm to identify the flutter group.

Echo predictors of atrial flutter

Univariable analysis Multivariable analysis

OR (95% CI) P value OR (95% CI) P value

Age 1.06 (1.02–1.11) 0.003 1.055 (0.99–1.12) 0.075
Female gender 0.25 (0.07–0.86) 0.028 0.56 (0.09–3.26) 0.519
Ejection fraction 0.94 (0.86–1.03) 0.17 – –
Left ventricle end diastolic diameter 1.23 (0.4–3.77) 0.72 – –
Right atrium size 20.8 (2.38–182) 0.006 0.2 (0.018 -2.3) 0.197
Right ventricle size 7.35 (0.79–68.6) 0.08 0.04 (0.001–1.31) 0.071
Right ventricle systolic pressure 1.06 (0.99–1.14) 0.077 1.025 (0.93–1.13) 0.616
CS 1.59 (1.1–2.29) 0.013 1.61 (1.01–2.57) 0.045

OR, odds ratio; 95% CI, 95% confidence interval.
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ROC area under the curve

Conclusion: CS might be a useful tool to predict atrial flutter in patients with NCT
who are at risk of developing thromboembolism.
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Use of Bazett’s formula could produce false positive responses to
epinephrine test in patients with low heart rates

C. Munoz-Esparza1, J.J. Sanchez-Munoz1, P. Penafiel-Verdu1, J. Martinez
Sanchez1, M. Navarro1, J.J. Santos Mateo1, D. Lopez Cuenca1, M.C. Olmo1,
E. Garcia-Molina2, I. Perez-Sanchez2, M. Sabater2, J.R. Gimeno Blanes1,
A. Garcia Alberola1. 1University Hospital Virgen de la Arrixaca, Dept. of Car-

diology, Murcia, Spain; 2Biomedical Research Institute of Murcia, Murcia, Spain

Introduction: Only 50% to 60% of patients with genetically proven long QT syn-
drome (LQTS) have a diagnostically prolonged QTc at rest. Thus, infusion of
epinephrine has been used to unmask patients with suspected LQTS. Although
Bazett formula is the most universally utilised method to correct QT interval for
heart rate, this method underestimate and overestimate the duration of cardiac
repolarization at extreme low and high heart rates respectively.
Purpose: Our aim was to assess if the use of different formulas to correct the QT
could modify the results of epinephrine test.
Methods: Fifteen patients with normal baseline QTc interval and suspected
LQTS for recurrent syncope and/or family history of sudden death or LQTS, un-
derwent to epinephrine test using the protocol previously described by Shimizu
(bolus injection of 0.1μg/kg/min followed by continuous infusion at 0.1μg/kg/min).
QTc was calculated using Bazett, Fridericia and Framingham formulas at base-
line, at peak of epinephrine effect (when the RR interval was the shortest) and
in the steady state (3 to 5 minutes after the start of infusion). �QTc steady-
baseline (QTc steady state - QTc baseline) and �QTc peak-baseline (QTc peak
– QTc baseline) were calculated. �QTc steady-baseline ≥35ms was considered
diagnostic of LQT1 and if the �QTc steady-baseline was <35ms a �QTc peak-
baseline ≥80ms was diagnostic of LQT2. The results of genetic testing for LQTS
were not available when epinephrine test was performed.
Results: The mean values of QTc using the different formulas of QTc correction
are shown in Table 1. RR intervals were: RR baseline 962±162 ms, RR peak
628±110 ms, RR steady-state 794±111 ms. 13 (87%) patients showed a positive
test using Bazett formula (11 LQT1, 2 LQT2), and 6 (40%) with Fridericia and
Framingham formulas (5 LQT1 and 1 LQT2). In the subgroup of patients with
heart rate <60 beats per minute (n=7), the test was positive in 6 (86%) with Bazett
formula and in 2 (29%) with both Fridericia and Framingham formulas.

Table 1

Formula QTcbaseline QTcpeak QTcsteady-state �QTcsteady–baseline �QTcpeak–baseline

(ms) (ms) (ms) (ms) (ms)

Bazett 402±19 496±46 444±29 41±24 93±41
Fridericia 399±18 458±44 427±28 28±22 59±34
Framingham 399±18 449±40 426±25 28±27 50±31

Values expressed as mean ± standard deviation.

Conclusion: Underestimation of the duration of cardiac repolarization at low
heart rate using Bazett formula could produce false positive response to
epinephrine test. Future studies that evaluate the role of other formulas of QT
correction are necessary.

P670 | BEDSIDE
Computerized dynamic pupillometry indices correlates with heart rate
variability parameters: the eyes are the mirror of the heart

S. Okutucu1, M. Civelekler2, M. Aparci3, O. Dikmetas4, S. Uzun2, O.F. Sahin2,
H. Aksoy1, B. Yetis Sayin1, E. Akgul Ercan1, A. Oto1. 1Memorial Ankara

Hospital, Department of Cardiology, Ankara, Turkey; 2Etimesgut Military Hospital,

Ophthalmology, Ankara, Turkey; 3Etimesgut Military Hospital, Cardiology,

Ankara, Turkey; 4Hacettepe University School of Medicine, Ankara, Turkey

Background: Dynamic pupillometry (DP) is a simple, non-invasive computer-
ized assessment of pupillary light response which provides data concerning both

branches of autonomous nervous system (ANS). Heart rate variability (HRV)
analysis assess cardiac health and the ANS modulation on heart.
Purpose: In this study, we aimed to evaluate utility of DP as a predictor of cardiac
autonomic activity assessed by HRV.
Methods: A total of 44 consecutive healthy subjects (mean age= 35.9±7.4 years,
24 males) were enrolled. Pupil diameters (R0, R1, R2 and R%): latency (Lc),
amplitude (Ac), velocity (Vc) and duration of pupil contraction (Tc): latency (Ld),
velocity (Vd) and duration of pupil dilatation (Td) were measured in DP. Time and
frequency domain indices of HRV were obtained from 24-h ambulatory electro-
cardiographic monitoring.
Results: Pupil sizes were determined 4.40±0.86mm for R0, 4.90±0.80mm for R1,
3.36±0.76mm for R2, respectively. There were strong significant correlations of Vc
with LF/HF (r=-0.672, p=0.001) and RMSDD (r=0.654, p=0.001). R% significantly
correlated with PNN50 (r=-0.432, p=0.003) and RMSDD (r=-0.422, p=0.004) and
LF/HF (r=0.340, p=0.024). Vc (β=0.647, p=0.011) and Ac (β=0.320, p=0.013)
were found as independent predictors of RMSSD. Vc (β=0.578, p=0.036) was
found to be only significant predictor of PNN50. Vc (β=-0.617, p=0.008) and R%
(β=0.309, p=0.038) were found to be significant predictors of LF/HF

Dynamic pupillometry analysis

Conclusions: Pupillary autonomic functions assessed by DP correlates with car-
diac autonomic functions evaluated by HRV. Among the DP parameters analyzed,
Vc was predictor of parasympathetic indices, and R% was predictor of sympa-
thetic indicators of cardiac autonomic functions.

P671 | BEDSIDE
What does LF/HF of heart rate variability in ambulatory ECG mean?
Effect of time in lying position during monitoring

Y. Yoshida, H. Ogasawara, E. Yuda, J. Hayano on behalf of ALLSTAR Study
Group. Nagoya City University Graduate School of Medical Sciences, Medical

Educaion, Nagoya, Japan

Background: Low-frequency-to-high-frequency ratio (LF/HF) of heart rate vari-
ability (HRV) has been used as a maker of sympathetic predominance in cardiac
autonomic activity. In most of major prospective studies on the prognostic value
of 24-hr HRV after acute myocardial infarction, however, have reported that de-
crease, rather than increase, in LF/HF is associated with increased mortality risk,
which is contrary to the general concept of cardio-protective effects of sympa-
thetic suppression.
Purpose: Laboratory studies have reported that LF/HF increases with stand-
ing and decreases with lying. We therefor hypothesized that decreased LF/HF
in ambulatory ECG monitoring is associated with the length of time when pa-
tients spent in lying position during the monitoring. We examined this hypothesis
with ambulatory ECG big data built by Allostatic State Mapping by Ambulatory
ECG Repository (ALLSTAR) project, which has started since 2009 and is gath-
ering >50,000/year of 24-hr ECG data from the entire Japan. Among >300,000
data accumulated, we could estimate patient’s posture during the monitoring in
47,624 data recorded with Holter recorders having a built-in 3-axis accelerometer
(Cardy303pico,SuzukenCo., Japan).
Method: Out of 47,624 ECG data with 3-axis accelerogram, we used 42,483
data that were recorded in patients ≥25 yr and the ECG showed sinus rhythm for
>19.2 hr (80% of 24 hr) for this study. These data were recorded between April
2012 and July 2014 in 18,944 men (age,67±14 yr) and 23,539 women (68±15
yr). From 3-axis accelerograms, we estimated the ratio of time in lying position
(%lying time) during the monitoring, by which the patients were divided into four
quartile groups (Q1–4, Table). We compared LF/HF and other indices of HRV
among the quartile groups.
Results: Table shows HRV indices in the quartile groups. LF/HF decreased pro-
gressively with advancing quartile of %lying time. LF/HF correlated negatively with
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age in both genders (r=-0.50 and -0.43 for men and women, respectively) and
%lying time positively with age (r=0.21 and 0.26 for men and women, respec-
tively). Also, there is significant gender differences in both LF/HF (least-square
mean ± SEM adjusted for age,0.59±0.01, 0.58±0.01 for men and women, re-
spectively; P<0.001) and %lying time (47.4±0.1, 43.7±0.1; P<0.001). Neverthe-
less, the decrease in LF/HF with advancing %lying time quartile was significant
(P<0.001), even when the effects of age and gender were adjusted (Figure).

Conclusion: Decreased LF/HF in ambulatory ECG monitoring could be the result
at least partly of the fact that patients spent longer time in lying position during
the monitoring.
Acknowledgement/Funding: The Knowledge Hub of AICHI, The Priority Re-
search Project, Japan; Toyoaki Scholarship Foundation, Japan
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Distribution of the atrial fibrillation substrate in left atrium detected
and quantified with integrated backscatter values

T. Kubota, M. Kawasaki, H. Toyoshi, T. Nakashima, N. Takasugi, T. Kawaguchi,
T. Nawa, T. Tanaka, M. Iwasa, Y. Yamada, H. Okada, M. Kanamori, H. Ushikoshi,
K. Nishigaki, S. Minatoguchi. Gifu University Hospital, Division of Cardiology,

Gifu, Japan

Introduction: Ablation of complex fractionated atrial electrograms (CFAE) is an
important adjunctive therapy in atrial fibrillation (AF). And it has been suggested
areas of CFAEs correlate with the AF substrate.
Purpose: The purpose of this study was to evaluate the distribution of the AF
substrate in left atrium (LA) detected and quantified with integrated backscatter
(IBS) values.
Methods: We measured IBS values of 15 LA specimens obtained from 10 au-
topsied hearts. After tissue was stained with Masson’s trichrome, percentages of
interstitial area were calculated. IBS values were acquired with transesophageal
echocardiography. We measured IBS values of the LA wall (except the posterior
wall) at 5 mm intervals in 24 patients with AF. For comparison of distribution of
substrate, LA was divided into 4 segments: septum (SEP), anterior wall (ANT),
lateral wall (LAT) and left atrial appendage (LAA). IBS values were calculated as
the average power of the backscattered signal from regions of interest. Each IBS
value was color-coded to construct three-dimensional maps.
Results: There was a significant correlation between the percentages of intersti-
tial area and IBS values (r=0.45, p<0.05). The average IBS values of total voxels
in SEP, ANT, LAT and LAA were 33.1±8.9 dB, 35.1±9.2 dB, 34.2±9.9 dB and
35.3±7.2 dB, respectively. The average IBS values in ANT (35.1±9.2) was sig-
nificant higher than that in SEP (33.1±8.9) and LAT (34.2±9.9) (p<0.0001 and

Three-dimensional IBS LA map

p<0.05, respectively). The average IBS values in LAA (35.3±7.2) was significant
higher than that in SEP and LAT (p<0.0001 and p<0.01, respectively). The av-
erage IBS values in LAT was significant higher than that in SEP (p<0.05). There
was no significant difference between the average IBS values in ANT and LAA.
Conclusions: The distribution of the AF substrate in LA was mainly observed in
ANT and LAA in this study. Ablation to the AF substrate evaluated by IBS values
might be complementary strategy in AF ablation.
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Day-to-day variation of J-wave predicts life-threatening arrhythmias in
patients with myocardial infarction

N. Ishizue1, S. Niwano1, H. Fukaya1, R. Nishinarita1, A. Horiguchi1,
H. Nakamura1, T. Igarashi1, T. Fujiishi1, J. Kishihara1, M. Murakami1,
H. Niwano2, J. Ako1. 1Kitasato University, Department of Cardiovascular

Medicine, Sagamihara, Japan; 2Tamagawa University, Collage of Education,

Department of Education, Machida, Japan

Background: The J-wave has been reported to be related with life-threatening
ventricular arrhythmias. Amplitude of J-wave is modulated by various clinical fac-
tors. Some reports have emphasized the importance of its dynamicity, however
the clinical implication of day-to-day variation of J-wave in patient with old my-
ocardial infarction (OMI) remains unclear. This study aimed to clarify the relation
between day-to-day variation of J-wave and ventricular tachycardia or fibrillation
(VT/VF) events in OMI patients.
Methods: The study population consisted of 54 patients with OMI and ICD (im-
plantable cardioverter defibrillator) implantation. Various clinical characteristics,
including the presence of J-wave and day-to-day variation of J-wave, were retro-
spectively analyzed. J-wave was defined as the appearance of notching or slur-
ring of the QRS complex (≥0.1 mV) in at least 2 contiguous inferior/lateral leads
on the 12-lead ECGs. Day-to-day variation of J-wave was defined as the temporal
change in J-wave amplitude (≥0.1mV) on ECG recorded during daytime. VT/VF
events were checked via ICD interrogation.
Results: Out of 54 patients, 22 patients (42%) experienced VT/VF events dur-
ing 34±28 month observation. Day-to-day variation of J-wave was observed in
6 patients (11%). VT/VF events were more frequently observed in patients with
day-to-day variation than those without (p=0.024). In the multivariate Cox propor-
tional hazards models, day-to-day variation of J-wave (HR: 4.578, 95% CI: 1.351–
14.056 p=0.017) was an independent predictor of VT/VF events. In patients with
an EF>35%, day-to-day variation of J-wave was observed in 5 patients (28%).
VT/VF events were more frequently observed in patients with day-to-day varia-
tion than those without (p=0.031)
Conclusion: Day-to-day variation of J-wave was considered to be an indepen-
dent predictor for future VT/VF events in patients with OMI.
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Insight into site-specificity of J wave arrhythmogenesis

A. Talib, N. Sato, K. Otsu, E. Sugiyama, K. Minoshima, N. Sakamoto, Y. Tanabe,
T. Takeuchi, Y. Kawamura, N. Hasebe. Asahikawa Medical University, Dept

Internal Medicine, Cardiovascular, Respiratory & Neurology Div., Asahikawa,

Japan

Introduction: Similarities and differences in the electrophysiological substrates
of Brugada and early repolarization syndromes (BrS, ERS) have been proposed
with few data about site-specific arrhythmogenesis and value T-wave alternans
(TWA) in both syndromes.
Purpose: 1- To determine whether detailed assessment TWA using of 12-lead
holter ECG can identify the arrhythmogenic site of J-wave origin and
2- To test whether the traditional cut-off value of abnormal TWA is applicable for
ERS patients risk stratification.
Method: 12-lead holter ECG-based TWA was analyzed in 11 ventricular fibril-
lation (VF)-survivor patients with J-wave syndrome (8 BrS and 3 inferior ERS
patients, age: 52±12 years) and 13 control subjects with Brugada type (BT) ECG
(age 53±15 years). Furthermore; signal average ECG (SAECG) was assessed in
all J-wave group.
Results: BrS patients had larger TWA than BT and ERS groups (83±27 vs. 51±12
vs. 44±9 μV, respectively, P=0.001). Importantly; in 88% of BrS patients, the max
TWA was positive (>65μV) in right precordial leads while all ERS patients had
negative TWA; however, the max TWA values, even negative, were seen in the
inferior leads. Additionally; 75% of BrS had positive late potential on SAECG while
it was negative in all ERS patients.
Conclusions: (A) TWA Assessment using 12-lead ECG can be a useful simple
tool to determine the site specific arrhythmogenesis (right precordial leads in BrS
and inferior leads in inferior ERS). (B) Large TWA values with positive LP in BrS
might indicate a combination of both depolarization and repolarization abnormal-
ities; which was not the case in ERS. (C) The conventional cut-off value of TWA
(>65μV) is not applicable in ERS and a cohort-based analysis is necessary to
define a better value for risk stratification.

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/37/suppl_1/1/2197550 by Biblioteca Biologica user on 22 February 2024



98 Non-invasive studies in arrythmias

P675 | BEDSIDE
Prediction of atrial fibrillation after ischemic stroke or transient
ischaemic attack using PR interval

A.R. Marinheiro, P. Amador, L. Parreira, C. Sa, T. Duarte, M. Fonseca,
R. Rodrigues, R. Caria. Hospital Center of Setubal, Setubal, Portugal

Introduction: Twenty-four hour Holter monitoring (24HM) is commonly performed
after ischaemic stroke and transient ischemic attack (TIA) in order to detect parox-
ysmal atrial fibrillation (AF). However its diagnostic yield is low. Identifying patients
at high risk of developing AF would be useful to prevent new events. Prolongation
of the PR interval (>200 ms) has been associated with an increased risk of AF
and it has been included in risk scores for AF.
Purpose: To investigate whether prolongation of PR interval detected by 24HM
could predict the development of AF in patients with ischemic stroke or TIA.
Methods: Consecutive 24HM routinely performed during initial evaluation of pa-
tients with ischaemic stroke or AIT were analysed. Patients with known AF were
excluded. Primary endpoint was the presence of paroxysmal or persistent AF (on
twelve-lead electrocardiogram or 24HM) during follow-up. Study group included
patients with prolongation of PR interval on initial 24HM. A group of patients with
normal PR interval was randomized to the control group.
Results: During a median follow-up period of 1068 days, 202 patients were eval-
uated. Eighty-five patients had prolongation of PR interval; AF was detected in
18 (21,1%); median time for detection was 561 days (P25: 204; P75: 763). One
hundred and seventeen patients with normal PR interval were randomly included
in control group; AF was detected in 12 (10,2%); median time for detection was
472 days (P25: 319; P75: 936) (p=0,046; image). There were no significant dif-
ferences between the two groups with respect to age, gender, cardiovascular risk
factors and left atrial enlargement.

AF detetion during follow-up

Conclusion: In our study, prolongation of PR interval was associated with an
increased risk of developing AF in patients with ischaemic stroke or TIA. It is
important to monitor these patients more closely since detection of AF imposes
anticoagulation in order to prevent recurrent stroke.

P676 | BEDSIDE
Analysis of QT intervals in healthy children 7–17 years old during
Holter monitoring

V. Komoliatova, L. Makarov, I. Kiseleva, D. Besportochnii, N. Fedina. Centre

for Syncope & Cardiac Arrhythmias in Children & Adolescents of the Federal

Medical-Biolo, Moscow, Russian Federation

The QT interval one of the important markers of risk of lifethreatening arrhythmias
and sudden death. The modern commercial systems of AECG automatically eval-
uate of QT intervals, however, the normal values of these parameters are still not
known.
The aim of study was to define the normal limits of of the QT interval during
24 hr Holter monitoring (HM) in healthy children 7–17 years old. We evaluated
60 healthy children from 7 to 17 years old (10.6±7), 28 girls (10.3±2) and 32
boys (10.5±3). They were free from any chronic diseases, and were not on any

The autonomic analysis of QT intervals

Parameters (msec) Total (n=60) Boys (n=32) Girls (n=28)

24 hour average QT interval 363±20 (327–401) 366±18 (342- 401) 358±23 (317–386)
24 hour average QTc (Bazett)

interval 427±13 (401–444) 425±15 (396–447) 430±9 (408–442)
24 hour average QTc (Fridericia)

interval 403±13 (382–421) 404±12 (384–421) 401±16 (375–421)
24 hour average QTp interval 285±18 (255–314) 286±16 (263–318) 281±21 (241–312)
24 hour average QTpc (Bazett)

interval 335±15 (305–359) 333±16 (303–359) 339±13 (310–360)
24 hour average QTpc (Fridericia)

interval 315±15 (291–342) 314±13 (291–342) 317±14 (285–343)
QT max. 433±23 (392–480) 433±20 (400–464) 433±28 (380–480)
QTp max. 349±16 (312–384) 345±19 (312–384) 357±8 (344–376)

medication and had normal values of QTc interval in ECG (QTc<440ms). All
subjects underwent 24hour AECG monitoring in three modified chest leads (V2,
V5, aVF). Analysis of QT interval included manual investigation with evaluation
of QT interval at minimal HR, an automated analysis with evaluation of maximal
QT interval length (QT max), average daily QT interval and corrected QT (QTc)
interval, calculated according by Bassett’s (QTc = QT/

√
RR) and Frederica’s (QTc

= QT/3
√

RR) formulas, average daily QTpeak (QTp) interval, and corrected QTp
(QTpc) interval. The manual measurements of QT interval at the minimum HR
were 426.5±22.1 (383–475) msec in boys and 418.2±17.7 (368–480) msec in
girls without gender difference.
The results of automatic analysis is present in the table.
Conclusion: The average QTc interval during HM in healthy children 7–17 years
old did not exceed 450 ms and QTpc did not execeed 360 ms.
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A noninvasive imaging modality for evaluation of repolarization
dispersion abnormalities in patients susceptible to ventricular
arrhythmias

V.N. Sosnytskyy1, M.N. Dolzhenko2, T.V. Sosnytska1, A.O. Nudchenko2.
1General Military-Medical Clinical Center, Kiev, Ukraine; 2P.L. Shupik Medical

Academy for Postgraduate Education, Kiev, Ukraine

Background: Experimental studies provided evidences of close temporal cor-
relations between ischemia-induced alternans, dispersion of repolarization and
susceptibility to ventricular arrhythmias. Novel magnetocardiography (MCG) vari-
ables have been recently developed based on new MCG 3-D imaging modality to
reconstruct measures of spatial repolarisation dispersion (SRD).The purpose of
this study was to evaluate SRD abnormalities noninvasively in patients suscepti-
ble to ventricular arrhythmias.
Methods: A total of 101 subjects were included in the study: 40 (39%) patients
had a history of ischemic heart disease and frequent (≥30/h) premature ven-
tricular contractions (PVC group); based on the coronary angiogram, there were
28 (28%) patients with angiographically significant CAD (>70% luminal stenosis)
and without PVCs (CAD group); 33 (33%) healthy subjects served as Control.
All subjects underwent 9-channel MCG recordings in non-shielded MCG labora-
tory, yielding 3-D current density mapping during ventricular repolarization. The
SRD was automatically defined as the time interval between the earliest terminal
portion of the T-wave to the latest terminal portion of the T-wave in the different
regions of myocardium by using the time evolution of current density variables
map.
Results: SRD was significantly higher in patients with presence of PVCs in
comparison to those with significant CAD and without PVCs (132.7±27.6 vs.
115.6±30.8 ms, p<0.001) and Control (132.7±27.6 vs. 73.6±20.8 ms, p<0.001).
In addition, CAD patients had higher SRD than controls (115.6±30.8 vs.
73.6±20.8 ms, p<0.001) and the diagnostic sensitivity and specificity were 82%
and 79% for SRD>90 ms. For identification of patients prone to PVCs, selection
of cut-off values SRD >110 ms gave sensitivity of 78% and specificity of 97%
(p<0.0001, AUC=0.95). MCG SRD was a significant predictor of PVCs (odds ra-
tio, 1.12; 95% confidence interval, 1.05 to 1.18, p=0.0001)
Conclusions: In our knowledge, the present study is the first to use new MCG
3-D imaging modality to reconstruct images of spatial repolarization dispersion
in high-risk patients. Study demonstrated the spatial repolarization heterogeneity
detected by MCG may be a new predictive tool for patients susceptible to ventric-
ular arrhythmias.
Acknowledgement/Funding: STCU and Oxford Cardiomox Ltd (UK) Partner
Project grant P-624
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ECG-predictors of ventricular tachyarrhythmias in patients with left
ventricular systolic dysfunction

T. Vaikhanskaya, T.V. Kurushka, T.M. Kaptsiukh, A.V. Frolov. Republican

Scientific and Practical Center “Cardiology”, Minsk, Belarus

The purpose of the study was assessment of high-precision ECG markers of
myocardial electric instability in patients with systolic dysfunction; parameters of
microvolt T-wave alternation (mTWA), heart rate turbulence (HRT: TO/TS), index
R-wave asymmetry (Ras), intervals QTd and JTd dispersion, indexes decelera-
tion (DC) and acceleration (AC) of heart rate were analysed to predict ventricular
tachyarrhythmias (VTAs) in patients with heart failure (HF).
Materials and methods: The study enrolled and followed up 36,8±16,4 months
394 pts with NYHA III (204 pts who had dilated phenotype HF: aged 49,6±11,5
years; LVEF 27,5±11,2%; and 190 pts who had ischemic phenotype HF: aged
55,4±13,2l; LV EF 35,3±9,93%). All patients were examined by echocardiogra-
phy, Holter monitoring (HM) ECG, 7-min ECG (Intekard-7/7) and telemetry of the
implanted device (DDD, CRT-P/D, ICD) in the presence. Primary endpoints were
VTAs such as sustained VT, successful resuscitation, ICD-shock, SCD.
Results: 117 (29,7%) patients developed VTAs including 37 (9,39%) syncope, 19
(4,82%) successful resuscitation, 22 (5,58%) with documented SCD; according
to HM and device telemetry were revealed 76 (19,3%) pts with sustained VT. By
correlative analysis were detected a positive correlations VTA events with mTWA,
AC index, HRTO (p=0,004), male (p=0,01), left ventricular dysfunction (p=0,001)
and heart rate (p=0,002). As a result of univariate regression analysis positive
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test mTWA: both are mean and percentage values (Fmean = 30,4; F% =34,5;
p=0,0001); HRTO (F = 29,9; p=0,0001); index Ras (F = 7,42; p=0,007); JTd (F
= 9,65; p=0,002) and QTd (F = 15,8; p=0,001) were associated with endpoints.
On multivariate analysis, only HRTO (HR 4,3: 95% CI: 1,17–13,4; p=0,014) and
mTWA%: pathological percentage alone (HR 3,2: 95% CI: 1,12–10,3; p=0,026)
remained significant as independent predictors of VTAs. By ROC curve analy-
sis the prognostic value of HRTO (sensitivity 79%, specificity 70%; S = 0,786;
95% CI: 0,649–0,948, p=0,027; cut-off TO≥1,36%) and mTWA% (% of patho-
logical mTWA: sensitivity 73%, specificity 67%; S= 0,714; 95% CI: 0,621–0,874,
p=0,032; cut-off mTWA% ≥27,8%) were confirmed.
Conclusion: Early detection of ECG-predictors VTAs (pathological HRTO and
mTWA%) in pts with systolic dysfunction determines the need for a more active
management (implantation of cardioverter-defibrillators, resynchronization ther-
apy, more aggressive antiarrhythmic therapy or surgical correction).

P679 | BEDSIDE
The relationship between the spatial distribution of late gadolinium
enhancement on cardiac MRI and maximal T-wave alternans sites on
the 12-lead Holter ECG in hypertrophic cardiomyopathy

N. Sakamoto, N. Sato, A. Talib, S. Kawaguchi, Y. Kitani, K. Otsu, E. Sugiyama,
A. Minoshima, Y. Tanabe, T. Takeuchi, Y. Kawamura, N. Hasebe. Asahikawa

Medical University, Cardiology, Asahikawa, Japan

Background: Recent evidence has suggested that late gadolinium enhancement
(LGE) on cardiac MRI (CMR) predicts the mortality in hypertrophic cardiomyopa-
thy (HCM) patients, and T-wave alternans (TWA) is a potential cardiac mortality
predictor. However, the relationship between LGE localization and TWA has not
been fully elucidated in HCM. [Purpose]: To clarify the localization relationship be-
tween the LGE and maximal TWA lead (TWAmax-lead) and maximal TWA voltage
(TWAmax) using 12-lead Holter ECGs (Holter12) in HCM.
Methods: Holter12s and CMR were performed in 46 HCM patients. TWA was
assessed using a modified moving average method and the TWAmax was deter-
mined in each lead. The average transmural LGE extent was scored using a 4
point score (Score 0:no LGE, 1:1–25%, 2:26–50%, 3:51–75%, 4:76–100%) in 12
left ventricular segments and the sum (LGEtotal) was calculated. Left ventricular
LGE sites were classified into anterior, septal, inferior, and lateral. Correspond-
ing ECG lead groups were defined as V3–4 for anterior, V1–2 for septal, II, III,
and aVF for inferior, and I, aVL, and V5–6 for lateral. The TWAmax was analyzed
depending on the Score of the 5 stages, and the coincidence between the LGE
distribution and TWAmax-lead was investigated. Furthermore, the differences in
the TWAmax, LGEtotal, and left ventricular ejection fraction (LVEF) in the pres-
ence or absence of ventricular tachycardia (VT) were also studied.
Results: The TWAmax was 50±11μV for Score=0, 54±13μV for Score=1,
61±18μV for Score=2, 67±20μV for Score=3, and 47±16μV for Score=4. The
TWAmax for Scores 2 and 3 was significantly greater than for Score=0 (p<0.001,
p<0.001, respectively), but there was no significant difference between Scores 1
and 4, and Score=0 (p=0.14, p=0.41). The TWAmax-lead revealed scores ranging
from 1 to 3 in all segments. The LGEtotal and TWAmax were significantly greater
in patients with VT (n=23) than without (17±7 vs. 10±7 [p<0.01], 83±17μV vs.
64±18μV [p<0.001], respectively). The LVEF did not statistically differ between
the two groups (48±16% vs. 54±10%, p=0.21).
Conclusions: The LGE distribution correlated with the TWA, i.e., a 26–75%
transmural extent of the LGE yielded the maximal local TWA. The spatial distribu-
tion of the LGE may be closely linked to myocardial repolarization abnormalities,
which lead to VT substrates in HCM.
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The characteristics of sleep apnea in candidates for catheter ablation
of atrial fibrillation

T. Kimura, T. Kohno, K. Nakajima, S. Kashimura, A. Kunitomi, Y. Katsumata,
T. Nishiyama, N. Nishiyama, K. Fukumoto, Y. Tanimoto, Y. Aizawa, K. Fukuda,
S. Takatsuki. Keio University School of Medicine, Department of Cardiology,

Tokyo, Japan

Background: Sleep apnea (SA) and atrial fibrillation (AF) are highly correlated
and regarded as risk factors for each other, however, the prevalence of SA as well
as the clinical determinants of SA-related parameters in AF patients for catheter
ablation are not well elucidated.
Purpose: The aim of this study was to clarify the prevalence and types of SA and
to investigate whether there was any relationship between the SA-related param-
eters and the clinical background, echocardiographic parameters, or biomarkers
in patients for AF ablation.
Methods: A total of 202 consecutive AF patients (age: 60±9 years, paroxysmal
AF: 114, male: 192, CHADS2 score: 0.7±0.8) for catheter ablation were evaluated
with polygraphy, echocardiography, and plasma BNP measurements. In patients
with an apnea-hypopnea index (AHI) ≥5, the proportion of the obstructive and
central apnea indexes were compared and it was determined whether the AHI
was obstructive or central dominant.
Results: The mean AHI was 17.7±11.7 and 177 patients (87.6%) had SA (AHI
≥5). Out of them, 108 (61.0%) had an AHI ≥15, 31 patients (17.5%) had an AHI
≥30/h, and 142 patients (80.2%) had obstructive SA. The patients with an AHI
≥15 had a significantly larger body mass index (AHI <15 vs. AHI ≥15: 24.3±2.7

vs. 26.6±10.3, P=0.046), higher serum BNP level (74±68 vs. 109.8±88.5 pg/ml,
P=0.003), higher prevalence of hypertension (29.8% [n=28] vs. 46.3% [n=50],
odds ratio [OR]: 2.032, 95% confidence interval [CI]: 1.136 - 3.636), and larger LA
size (3.9±0.6 vs. 4.2±0.6 cm, P=0.019), regardless of the type of AF (P=0.159). In
the components of the AHI, the obstructive apnea index was significantly corre-
lated with the plasma BNP level (r=0.313, P<0.001) and age (r=0.155, P=0.028),
however, the central apnea index was not. In the patients with obstructive SA,
the age (60.6±8.6 vs. 57.2±8.5 years, P=0.028), prevalence of hypertension (66
[47.5%] vs. 6 [17.1%], OR: 4.370, 95% CI: 1.707 - 11.186), and CHADS2 score
(0.8±0.9 vs. 0.4±0.7, P=0.021) were significantly higher compared to those with
central SA.
Conclusions: The incidence of an AHI ≥5 was quite common in the AF ablation
candidates and obstructive SA was more frequent than central SA.

PREVENTION SUDDEN CARDIAC DEATH AND ICD
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Electrocardiographic (ECG) screening of 1-month-old infants for
identifying prolonged QT intervals to prevent sudden infant death

M. Yoshinaga1, H. Ushinohama2, M. Nagashima2, S. Sato2, T. Hata2,
H. Horigome2, N. Tauchi2, E. Nishihara2, F. Ichida2, S. Ohno2, N. Sumitomo2,
M. Iwamoto2. 1National Hospital Organization Kagoshima Medical Center,

Kagoshima, Japan; 2A study group on SIDS supported by the grant of the

Ministry of Health Labour and Welfare of Japan., Kagoshima, Japan

Background: Approximately 10% of victims of sudden infant death syndrome
have disease-causing mutation(s) of long QT syndrome (LQTS)-related genes.
Two studies have reported the prevalence and prognosis of LQTS infants in Italy
and Japan. The prevalence was approximately 1/2000 when diagnosed based
mainly on data of genetic testing and was approximately 1/1000 based mainly on
data of ECG findings. Prognosis is good in individuals with LQTS who are treated,
but prognosis is unknown in those who have normal ECG findings.
Purpose: This study aimed to investigate the usefulness of ECG screening of
1-month-old infants for identifying prolonged QT intervals to determine the preva-
lence of LQTS and the prognosis in all infants.
Methods: In eight areas in Japan, an ECG was recorded in 5994 infants at 1-
month medical checks in maternity hospitals. In infants with a corrected QT in-
terval (QTc) ≥450 ms, the ECG was repeated within 2–4 weeks. Subjects with
a QTc ≥460 ms in follow-up ECGs were diagnosed with LQTS (Circ Arrhythm
Electrophysiol, 2013).
Results: Six infants (two boys and four girls) were diagnosed with LQTS. Of
these, three (one boy and two girls) were treated with propranolol alone or a
combination of propranolol and mexiletine because they showed prolongation of
a QTc of ≥500 ms. They had no family history. Genetic testing showed a mutation
in the KCNH2 gene (K897T, 2690A>C) in one infant, and the remaining two are
under investigation. The study screened four infants (two boys and two girls) with
Wolff-Parkinson–White syndrome. Among infants who showed normal ECDs at
the time of the 1-month medical check, two infants (one boy and girl each) were
found dead during sleeping at the 2nd and 3rd months after birth. Autopsies and
postmortem genetic testing were not performed. The prevalence of sudden infant
death might be approximately 1:3000 excluding LQTS-related events.
Conclusion(s): The prevalence of LQTS in infants in the present study is the
same as that of a previous study in Japan; it was approximately 1/1000 and that
of LQTS infants who needed medication was 1/2000. The prevalence of LQTS
based on ECG screening closely corresponds to that based on genetic testing
because the yield of genetic testing in LQTS patients is 55% to 60%. Prospective
studies of ECG examinations at 1 month after birth and follow-up studies can
identify infants likely to be affected by LQTS and will provide important information
on sudden infant death.
Acknowledgement/Funding: Funded by the Ministry of Health Labour and Wel-
fare of Japan.
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Long term follow-up of patients with ventricular arrhythmias due to
coronary artery spasm

B. Diaz Fernandez1, T. Oloriz2, M. Rodriguez-Manero1, G. Ballesteros3,
N. Basterra3, I. Garcia-Bolao2, A. Asso2, M.A. Arias4, L. Martinez-Sande1,
J.R. Gonzalez-Juanatey1, R. Peinado5. 1University Hospital of Santiago de

Compostela, Santiago de Compostela, Spain; 2University Hospital Miguel

Servet, Zaragoza, Spain; 3University Clinic of Navarra, Navarra, Spain;
4Hospital Virgen de la Salud, Toledo, Spain; 5University Hospital La Paz, Madrid,

Spain

Introduction: Cardiac arrhythmias are known to be associated with coronary
artery spasm (CAS). Ventricular arrhythmia is a well-recognised complication and
sudden cardiac death has also been documented. However, the role of primary
prevention with the use of ICD is controversial. We aimed to report the long-term
follow-up of patients with VA due to documented CAS.
Methods: Multicenter retrospective study performed in 8 Spanish hospitals. Pa-
tients with VA due to documented CAS (distinctive ECG elevation pre-VA and/or
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reproducibility of the clinical VA with provocation tests of coronary artery spasm)
were included.
Results: Eighteen patients with VA were identified. Mean age was 50.3 (± 15.8),
of which 4 (22.2%) were women. Mean BMI was 25.45 [20–35] kg/m2, 7 patients
(38.9%) had previous diagnosis of arterial hypertension, 4 (22.2%) dyslipidemia,
2 (11.1%) diabetes mellitus, 8 active smokers (44.4%) and 2 patients had history
of autoimmune diseases. Of them 17 patients (94.4%) had rescue cardiac ar-
rested due to ventricular fibrillation (94.4%) and 3 documented episodes of bradi-
arrhythmias (16.7%). All of them underwent coronariography (plus provocation
test in 6) documenting coronary lesion in 3 patients. Over a mean follow-up of
2376.3 days (± 1879.9), 3 patients (16.7%) received appropriate ICD intervention
despite optical medical treatment (calcium-channel blockers and/or nitrate deriva-
tives in 10 patients). On multivariate analysis, none clinical factor was found to be
predictive of appropriate ICD intervention.
Conclusions: In patients with life-threatening ventricular arrhythmias due to CAS,
an implantable defibrillator should be considered because of the risk of recur-
rence despite optimal medical management.
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Validation of the good outcome following attempted resuscitation
score on in-hospital cardiac arrest in southern Sweden

M.A. Ohlsson1, L.M. Kennedy1, M.H. Ebell2, T. Juhlin3, O. Melander4. 1Lund

University, Department of Internal Medicine, Malmö, Sweden; 2College of Public

Health, University of Georgia, Department of Epidemiology and Biostatistics,

Athens, United States of America; 3Lund University, Department of Cardiology,
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Background: There is a great need for a simple and clinically useful instrument
to help physicians estimate the probability of survival to discharge with a good
neurological outcome (cerebral performance category, CPC = 1) in cases of in-
hospital cardiac arrest (IHCA).
Purpose: To validate the “Good Outcome Following Attempted Resuscitation”
(GO-FAR) score in a different country with different demographics than previously
investigated.
Methods: A retrospective observational study including all cases of IHCA who
were part of a cardiac arrest registry at Skåne University Hospital in Sweden
2007–2010.
Results: Two-hundred-eighty-seven patients suffered IHCA during the period. A
majority were male and mean age was 70 years. Overall survival to discharge in-
dependent of neurological function was 20.2%; 78% of the survivors had CPC=1
and survival to discharge with CPC=1 was 15.7%. The area under the receiver
operating characteristics curve for the GO-FAR score was 0.85 (CI: 0.78–0.91,
p<0.001), consistent with very good discrimination. Patients in the group with
low or very low probablility of survival had a likelihood of 2.8% (95% CI 0.0–6.7),
whereas the groups with average and above average probabilities had likelihoods
of 8.2% (3.7–13) and 46% (34–58), respectively, for good neurological outcome.
This compares with likelihoods of 1.6%, 9.2% and 27.8% in the original study.
Conclusions: The GO-FAR score accurately predicted the probability of survival
to discharge with CPC=1, even when applied to a different population in another
country.
Acknowledgement/Funding: European Research Council, the Swedish Heart
and Lung Foundation, Swedish Research Council, the Novo Nordisk Foundation
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Progressively increased QTc dispersion can predict sudden cardiac
death in patients with end stage renal disease on hemodialysis -
Korean Multicenter Study

J.B. Park, D.R. Ryu, W.B. Pyun. Ewha University, Department of Cardiology,

Ewha Womans University School of Medicine, Seoul, Korea Republic of

Purpose: Patients with end stage renal disease (ESRD) on hemodialysis (HD)
have a high risk of sudden cardiac death (SCD) due to serious ventricular ar-
rhythmias. We performed an electrocardiogram wave pattern analysis of patients
with ESRD on HD to find risk factors for predicting SCD.
Methods: We conducted a retrospective study involving 36 HD patients who died
from SCD (SCD-HD) and 314 HD patients well controlled (Non-SCD) from Jan-
uary 2010 to June 2015 in multi-centers. The QT interval, QT dispersion, and QT
peak-end interval on all 12 leads, as well as some other 12-lead ECG parameters,
were measured. We evaluated the first and last ECGs in 350 patients on HD.
Results: The SCD-HD patients were older (69.0±12.2 vs. 60.8±13.8 years,
p=0.001) than the Non-SCD patients, however, there was no significant difference
in the gender, underlying disease, or body surface area between the two groups
among the enrolled 350 patients (50.0% male, 61.7±13.9 years) (p>0.05). But,
a decreased QT peak-end interval (OR 0.961, p<0.001) in all pre-cordial leads
(V1-V6) and a prolonged QTc dispersion (OR 1.023, p<0.001) were associated
with an increase in SCD. The QTc dispersion increased progressively more in
the ESRD patients than those undergoing a first HD during an average of 2.5
years. (49.5±25.0 vs. 38.8±15.2, p=0.037). A multivariate analysis also revealed
that prolonged QTc dispersion (OR 1.1, p=0.003) was an independent predictor
of SCD in HD patients. In the receiver operator curve (ROC) analysis, the area
under the curve (AUC) for QTc dispersion was 0.653.

Conclusion: A decreased QT peak-end interval and prolonged QTc dispersion
were independent predictors of SCD in patients with ESRD on HD. So serial ECG
monitoring may have important clinical implications in patients with ESRD on HD.
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Predictive factors for a positive response to sodium channel blockers
in Brugada syndrome
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Introduction: Brugada syndrome (BS) is characterized by a typical ECG pattern
leading to an increased occurrence of sudden cardiac arrest due to ventricular
fibrillation. The typical pattern required for the diagnosis is transient over time. To
carry out the diagnosis in patients without a spontaneous ECG pattern, sodium
channel blockers (SCB) are currently used. The objective of the study is to identify
predictive factors of a positive response to the SCB challenge.
Methods: We analysed the pre and post-test ECG of 657 individuals. The diag-
nosis of BS was done according to the consensus conference. ECGs were re-
viewed by two physicians blinded to the clinical and genetical status. PQ interval,
QRS, QT peak, QTend and QTc duration (corrected by the Bazett’s formula) were
measured in V1. Additional parameters were measured in DII (PQ interval, QRS,
terminal S wave duration and QTend duration), DIII (terminal S wave duration),
V5 (terminal S wave duration) and aVR (terminal R wave duration).
Results: Among the 657 patients, the SBC challenge was positive for 313 pa-
tients (48%). At baseline, patients positive for the SBC challenge had a longer P
(91±17 vs 95±18; p=0.009), PQ (161±27 vs 171±30; p<0.001) and QRS interval
(83±17 vs 91±17; p<0.001) in DII than negative patients. The terminal S wave
was significantly larger in the group of positive patients in lead DII (24±22 ms vs
35±24 ms; p<0.001), DIII (20.5±25 ms vs 33±28 ms; p<0.001) and V5 (29±18
ms vs 42±19 ms; p<0.001) and had higher amplitude in lead DII (1.3±1.5 vs
1.72±1.7; p<0.001), DIII (1.4±2.5 vs 2±2.8; p<0.001) and V5 (2.7±2.9 vs 3.5±3;
p<0.001). The R wave was also significantly larger in positive patients in aVR
(23±20 vs 32±22; p<0.001) and had higher amplitude (1.78±1.47 vs 2.36±1.47;
p=0.036).
Conclusion: Larger and higher amplitude of S wave in DII, DIII and V5 and the
R wave in aVR are predictor of the occurrence of BS during SCB challenge. This
study highlights the role of cardiac conduction disorders in BS patients. These
parameters could be used to better select the patient who need SCB test.
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Long-term follow-up of patients with unexplained cardiac arrest:
insights from the FIVI-Gen Study
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Background and objectives: The FIVI-Gen Study enrolled patients with appar-
ently unexplained cardiac arrest. It assessed the usefulness of a new diagnostic
protocol including pharmacological tests, assessment of family members and ge-
netic testing with next generation sequencing, including 126 genes potentially
involved in cardiac arrest. Our aim is to study the clinical outcome of patients
included in the FIVI-Gen Study after a log-term follow-up.
Methods and results: 32 survivors of unexplained cardiac arrest from 9 cen-
ters across Spain were retrospectively analyzed to evaluate clinical events (age,
37.94±17.02 years, 31.3% females). With the diagnostic protocol, a diagnosis
was achieved in 56.3% of the patients (6 Brugada Syndrome, 6 Catecholaminer-

Patients with appropriate shocks

Age – sex Diagnosis Genetic test Time to first appropriate Follow-up
ICD shock (months) (months)

Case 2 61 – Male IVF Negative 12 217
Case 7 27 – Male IVF Negative 36 56
Case 8 45 – Male BrS – 49 141
Case 9 32 – Male LQTS KCNq1, RYR2 34 48
Case 11 27 – Male BrS Negative 46 161
Case 16 34 – Male BrS Negative 84 164
Case 21 50 – Female IVF Negative 55 77
Case 23 29 – Male IVF KCNH2 171 186
Case 26 63 – Female CPVT RyR2 66 93

IVF, Idiopatic Ventricular Fibrillation; BrS, Brugada Syndrome; CPVT, Catecholaminergic Poly-
morphic Ventricular Tachycardia; LQTS, Long QT Syndrome. ICD: Implantable Cardioverter De-
fibrillator.
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Time to first appropriate shock

gic Polymorphic Ventricular Tachycardia, 4 Long QT Syndrome and 2 Early Re-
polarization Syndrome). During a mean follow-up of 100.5±59.4 months, 28.1%
of the patients suffered appropriate shocks, with no statistically significant dif-
ference between diagnosed and undiagnosed patients (table and figure). During
follow-up, 4 patients presented an implantable defibrillator-related complication (2
inappropiate shocks and 2 infection of the system). The mean time from cardiac
arrest to the first appropriate shock was 55.5±47.1 months (range 2–171 months).
None of the patients died and none of the family members had an event during
the follow-up.
Conclusions: Approximately half of previously unexplained cardiac arrest pa-
tients were diagnosed with this systematic advanced testing protocol. Appropriate
ICD interventions occurred with a relatively low incidence both in diagnosed and
undiagnosed cases, and in some cases >4 years after the initial episode.
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Incidence and predictors of life-threatening ventricular arrhythmias in
patients admitted to the cardiology department
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and Vascular sciences, Padua, Italy; 2University of Padova, Department of

Medicine, Padua, Italy

Background: In-hospital life-threatening ventricular arrhythmias (LT-VA) are a po-
tential complication of patients admitted to the cardiology department. Teleme-
try monitoring may reduce mortality due to LT-VA but appropriate arrhythmic risk
stratification of hospitalized patients is necessary for proper utilization of this re-
source.
Aim: To assess the incidence, characteristics of patients and outcome of in-
hospital LT-VA occuring in the cardiology department in order to identify the high
risk profile and help clinicians in prescribing appropriate levels of monitoring.
Methods: We enrolled all 10,741 consecutive patients (65±15 years, 67.7%
males) admitted to our cardiology department in 2009–2014. Terminally ill pa-
tients and those with primary arrhythmia diagnosis were excluded. The composite
end-point included the occurence of a life-threatening LT-VA defined as sudden
arrhythmic death, ventricular fibrillation (VF), unstable ventricular tachycardia (VT)
and appropriate ICD shock unrelated to invasive interventions.
Results: During the 6-year study period there were 68 events, including 1 un-
witnessed death of presumed arrhythmic origin, 61 VF/unstable VT and 5 ICD
shocks on VF/fast VT, with an incidence of LT-VA of 0.6% (95% CI: 0.5–0.8).
There were no differences in the incidence of LT-VA according to age, gender and
primary diagnosis of coronary artery disease. The incidence of LT-VA was signifi-
cantly higher (1.2% versus 0.1%, p<0.001) among urgent compared with elective
admissions and among patients with moderate to severe left ventricular systolic
dysfunction (1.7% versus 0.2%, p<0.001). At multivariable analysis, urgent ad-
mission and left ventricular ejection fraction <45%, but not primary diagnosis of
coronary artery disease, remained independent predictors of LT-VA. At the time of
the event, 97.1% fulfilled either class I or class II indications for telemetry monitor-
ing according to the American Heart Association guidelines. Survival to discharge
with good neurological status was 70.6%.
Conclusions: Acutely ill patients with heart failure and LV systolic dysfunction
showed the highest rate of LT-VAs, regardless of the underlying cardiac dis-
ease (ischemic or non-ischemic). Current American Heart Association guidelines
demonstrated high sensitivity in identifying patients at risk, provided that both
class I and class II indications are considered. These findings may favor proper
utilization of telemetry monitoring resources.
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Association of anemia with the risk of sudden cardiac arrest in general
population
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Introduction: Anemia might be associated with an increased sudden cardiac ar-

rest (SCA) in cardiovascular disease. However, the relationship between anemia
and SCA is still unclear in general population.
Purpose: The aim of this study was to assess the effect of anemia on SCA in
general population.
Methods: In Korean National Health insurance Service - National Sample Cohort
(NHIS-NSC), 499,103 subjects who received national health check-up after 2009
were enrolled, and follow up until 2013. We defined anemia according to WHO
criteria. (Mild anemia – men: 11 ≤ Hb <13 g/dl, women: 11 ≤ Hb <12 g/dl, Mod-
erate anemia - men, women: 8 ≤ Hb <11 g/dl, Severe anemia – men, women:
Hb <8.0 g/dl)
Results: Of the 499,103 subjects, 11.98% were anemic. During the mean follow-
up period of 45.5±14.9 months, 0.5% of anemic patients died compared with
0.15% of nonanemic patients. Crude mortality risk of anemia was hazards ratio
(HR) 3.24 (95% confidence interval (CI): 2.83 to 3.71, p<0.001). Lower baseline
hemoglobin values (> moderate anemia) were associated with increased crude
mortality rates (r=−0.396, p=0.025). Adjusted HRs showed an increased adjusted
risk for anemia (HR 1.99 [95% CI: 1.73 to 2.30, p<0.001]). Especially, anemia
increased risk of sudden cardiac arrest in young age (HR 2.83 [95% CI: 2.23 to
3.6, p<0.001]) and subgroup without comorbidities (HR 2.09 [95% CI: 1.65 to
2.64, p<0.001 in no hypertension], HR 2.01 [95% CI: 1.66 to 2.44, p<0.001 in no
diabetes mellitus], HR 2.05 [95% CI: 1.75 to 2.4, p<0.001 in no congestive heart
failure]).

Conclusion: Anemia was associated with increased risk of SCA in general pop-
ulation. Lower baseline hemoglobin values were associated with increased crude
mortality rates. Anemia should, therefore, be considered as a useful prognosti-
cator, and therapeutic strategies aimed to increase hemoglobin levels in general
population should be investigated.

P689 | BEDSIDE
Impact of age, weight and sex on motivation and interest on
resuscitation training in 8-13-years-old schoolchildren: a randomized
controlled trial

D. Weidenauer1, M. Krammel2, T. Hamp2, M. Gattinger1, C. Schriefl3,
C. Holaubek2, M. Winnisch4, W. Schreiber3, F. Sterz3, H. Herkner3,
H. Domanovits3. 1Medical University of Vienna, Cardiology, Vienna, Austria;
2Medical University of Vienna, Anesthesia, Critical Care and Pain Medicine,

Vienna, Austria; 3Medical University of Vienna, Emergency Medicine, Vienna,

Austria; 4Medical University of Vienna, Trauma Surgery, Vienna, Austria

Background/Purpose: The World Health Organization, the European Resusci-
tation Council and the American Heart Association emphasize the importance of
resuscitation training in school. However, due to the lack of evidence, teaching
chest compression skills is limited to children who are 13 years or older. There-
fore, we examined the impact of age, weight and sex on motivation and interest
in resuscitation training in younger children for the first time.
Methods: Children (n=322) between 8 and 13 years were included in a ran-
domized, single-blind controlled trial. All children received 40 minutes basic life
support training in small groups. We used two optically identical resuscitation
manikins with different thoracic resistances: control group with standard resis-
tance (45kg), intervention group with lower resistance (30kg). Children where not
informed about the existence of different resistances of the manikins and were
told that the randomization is for uniform distribution, in order to prevent distrac-
tion from the actual training. After training, we assessed each child with a ques-
tionnaire and measured weight and height. The six-item questionnaire with four
possible answers assessed the enjoyment and the interest in the training, if the
training was easy for them, how well they judged their performance, if they wanted
to repeat the training and if they thought resuscitation skills are important.
Results: Of 322 participants, 164 were assigned to the intervention group and
158 to the control group. The mean age was 10.1 (±1.4) years in the interven-
tions group, respectively 10.5 (±1.5) years in the control group (p=0.19). The
mean body weight was 40.1 (±11.5) kg in the intervention group, while it was
41.4 (±11.8) kg in the control group (p=0.32). 98% of the participants in the in-
tervention group and 99% in the control group had fun or a lot of fun, (p=0.32).
Glad or very glad to train resuscitation again in the future were 89% of the par-
ticipants in the intervention group and 91% in the control group (p=0.89). 99% of
the participants in the intervention group and 98% in the control group (p=0.65)
were interested or very interested in the training. In the intervention group, 96%
believed to perform good or very good chest compression, while in the control
group 93% believed this (p=023). For 81% of the participants in the intervention
group, and 79% in the control group, it was easy or very easy to perform chest
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compressions (p=0.39). For the whole sample independent of the group it was
important to know how to help in case of emergency (p=0.81). There was no
significant between-group difference in any of the items.
Conclusion: The results of this trial show that school children experience a lot
of fun when being trained for resuscitation and have a strong desire to practice
it again in the future. The findings support the concept of an early resuscitation
training and refute the view that children are discouraged or uninterested during
CPR training.

P690 | BEDSIDE
Subsequent shock delivery in paediatric out-of-hospital cardiac arrest
with initial non-shockable rhythms: a nationwide population-based
observational study

Y. Goto1, A. Funada1, Y. Nakatsu-Goto2. 1Kanazawa University Hospital,

Department of Emergency and Critical Care Medicine, Kanazawa, Japan;
2Yawata Medical Center, Department of Cardiology, Komatsu, Japan

Background: The most common initial cardiac rhythm in paediatric out-of-
hospital cardiac arrest (OHCA) is non-shockable rhythm (i.e., asystole and pulse-
less electrical activity). Prognostic implications of defibrillation for children with
a conversion to shockable rhythms from initial non-shockable rhythms in OHCA
remain unclear. We hypothesized that survival and survival with favourable neuro-
logical outcomes, corresponding to a score of 1 or 2 on the Cerebral Performance
Category scale (CPC 1–2), in paediatric OHCA would improve with subsequent
shock delivery.
Purpose: We aimed to determine the relationship between subsequent shock de-
livery by emergency medical services (EMS) personnel and outcomes in children
with OHCA.
Methods: We analysed the records of 1,706 OHCA children (age, 7–17 years)
who had an initial non-shockable rhythm due to internal causes and were treated
by EMS providers. Data were obtained from a prospectively recorded Japanese
national Utstein-style database from 2005 to 2012. Patients were divided into sub-
sequently shocked (n=103) and subsequently non-shocked (n=1,603) cohorts.
The endpoints were prehospital return of spontaneous circulation (ROSC), 1-
month survival, and 1-month CPC 1–2 after OHCA.
Results: The rates of overall prehospital ROSC, 1-month survival, and 1-month
CPC 1–2 were 5.9%, 9.4%, and 2.2%, respectively. In the subsequently shocked
cohort, the rates of prehospital ROSC, 1-month survival, and 1-month CPC 1–
2 were significantly higher than those in the subsequently non-shocked cohort
(14.5% versus 5.4%, 17.4% versus 8.9%, and 6.8% versus 2.0%, respectively;
all P<0.01). Multivariate logistic regression analyses using 11 prehospital vari-
ables revealed that subsequent shock delivery was significantly associated with
an increased odds of prehospital ROSC (adjusted odds ratio [aOR], 2.40; 95%
confidence interval [CI], 1.08–5.00) and 1-month survival (aOR, 2.52; 95% CI,
1.28–4.73) when subsequent shock was delivered ≤20 minutes after initiation of
cardiopulmonary resuscitation (CPR) by EMS personnel. However, subsequent
shock delivery was not significantly associated with prehospital ROSC (aOR,
1.77; 95% CI, 0.48–5.04) and 1-month survival (aOR, 0.52; 95% CI, 0.08–1.85)
when subsequent shock was delivered >20 minutes after CPR initiation by EMS
personnel. Moreover, subsequent shock delivery was not significantly associated
with 1-month CPC 1–2 whether subsequent shock was delivered ≤20 minutes
(aOR, 2.29; 95% CI, 0.82–5.73) or >20 minutes (aOR, 0.00; 95% CI, 0.00–2.49)
after initiation of CPR by EMS personnel.
Conclusions: In paediatric OHCA with initial non-shockable rhythm, prehospital
ROSC and 1-month survival improved when subsequent shock was delivered
≤20 minutes after initiation of CPR by EMS personnel. However, subsequent
shock delivery was not associated with improved 1-month survival with favourable
neurological outcomes.
Acknowledgement/Funding: The Japan Society for the Promotion of Science
(KAKENHI Grant Number 15K08543)
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Implantable cardioverter-defibrillator shock failure in long QT
syndrome patients

S.Z. Rosero1, V. Kutyifa1, Y. Biton1, S.A. McNitt1, B. Polansky1, I. Goldenberg2,
A.J. Moss1, W. Zareba1. 1University of Rochester, Cardiology, Rochester, United

States of America; 2Chaim Sheba Medical Center, Cardiology, Tel Hashomer,

Israel

Background: Implantable cardioverter-defibrillator (ICD) is currently indicated in
a high risk subgroup of patients with long QT syndrome (LQTS). The efficacy of
first ICD shock to terminate life-threatening ventricular arrhythmias has not been
reported in this cohort.
Methods: The study population comprised 284 LQTS patients from the
Rochester LQTS ICD Registry who had ICD implantation. We evaluated the effi-
cacy of first ICD shock for Ventricular Tachycardia/Ventricular Fibrillation (VT/VF).
Clinical and genetic predictors of failed first ICD shock were studied.
Results: During 9.4 years of median follow-up, the cumulative event rate of first
ICD shocks for VT/VF was 27% (85 patients). Failure of first ICD shock was 23%
in all registry patients. LQT1 patients had a significantly higher rate of ICD shock
failure than LQT2 patients (50% vs. 14%, p=0.02) or a historical cohort of MADIT-
CRT (Figure), despite similar delivered defibrillation energy. Failure of first ICD

Failure of first ICD shock

shock was predicted by LQT1 vs. LQT2 genotype (OR=6.73; CI: 1.27–35.70,
p=0.025), and an increased QTc at baseline (OR=2.45; CI: 1.01–5.97, p=0.048
for each 10 msec increase in QTc). β-blockers did not predict ICD shock efficacy.
No difference in mortality was noted in LQTS patients with failed ICD shocks.
Conclusions: Among LQTS patients, first ICD shock failure is higher than in
primary prevention ICD patients. LQT1 patients had higher ICD shock failure than
LQT2, potentially driven by differences in autonomic nervous system modulation.
An increased QTc at baseline predicted ICD shock failure.
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Radiotherapy can cause serious malfunction of modern implantable
cardioverters-defibrillators (ICD) and cardiac resynchronization device
and defibrillator (CRT-D)

M. Tajstra1, S. Blamek2, E. Gadula-Gacek1, P. Marczynski3, M. Gasior1.
1Silesian Center for Heart Diseases (SCHD), 3rd Department of Cardiology,

Zabrze, Poland; 2Maria Sklodowska-Curie Memorial Cancer Centre and Institute

of Oncology, Gl, Radiotherapy Department, Gliwice, Poland; 3Independent
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Background: With rapidly aging population it is estimated that the number of
cardiac implantable electronic devices (CIEDs) will grow dramatically. The number
of patients with the implanted CIED with concomitant cancer is expected to rise
by about 70%, from 14 million in 2012 to 22 within the next 2 decades. Treatment
of most of these tumors and tumor metastases is often associated with radiation
therapy. There is no recent data about an impact of modern radiotheraphy on
CIEDs especially ICD and CRT-D devices.
Aim: We aimed to evaluate the impact of radiotherapy with a helical tomotherapy
on ICDs and CRT-Ds function and integrity in-vitro.
Material and methods: The CIEDs were placed in the subclavian area of an
anthropomorphic dosimetric phantom. A total of 24 devices were tested produced
by three different manufacturers. All pre-radiation preparation was mimicked to
the one used routinely in-vivo. All devices were tested according to radiotherapy
plan for a patient with prostate cancer. A total dose of 78 Gy was delivered in 39
daily fractions. Each device was interrogated before radiotherapy and after every
fraction. Full interrogation report was recorded for analysis. Measurements of the
scattered radiation was performed with thermoluminescent dosimeters (TLD-100)
and compared with values calculated by the treatment planning system (TPS).
Results: A total of 984 interrogation reports were available for analysis. In two
devices serious malfunctions were observed. In one the left ventricle (LV) pulse
amplitude was spontaneously changed after radiation with total of 12 and 16 Gy
but returned to the predefined values the next day. In another device of another
make, a partial reset of the device memory was observed with patient data loss
and inadequate detection of ventricular tachyarrhythmia but without defibrillation
after delivery of 42 Gy. After 56 Gy the same device detected a nonexisting ven-
tricular tachyarrythmia and delivered an inappropriate shock of 40 J. In three de-
vices significant increase of battery charge time (image 1). The mean maximum
dose and mean average dose delivered to the devices varied between 9.31–11.11
cGy, and 7.9–8.38 for phase I and 3.75–3.8, and 3.32–3.43 cGy for phase II, re-
spectively. The maximum doses calculated by the TPS ranged between 3 and 4
cGy for phase I and 0 for phase II, the mean doses: 2–3 cGy for phase I and 0 for
phase II.

image 1

Conclusions: In spite of low energy of ionizing radiation and trace doses of scat-
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tered radiation delivered to modern CIEDs, the helical tomotherapy machine may
cause serious devices malfunction and influence their integrity. Further studies
are needed to define clear and precise guidelines for both: oncologists and car-
diologists for safe radiation therapy in patients with CIEDs and a creation of an
Onco-Heart Teams in high-volume oncology centers similar to currently function-
ing Heart Team should be considered.
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Is there a role for ICDs in LVAD patients? A meta-analysis

M. Shurrab1, S. Pettit2, S. Park3, S. Atturman1, A. Sbaih1, G. Khaleel1,
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Introduction: Ventricular arrhythmias (VA) are common in patients with left ven-
tricular assist devices (LVAD) but may be well tolerated. The role of implantable
cardioverter defibrillators (ICD) in LVAD-supported patients is controversial.
Purpose: The aim of this meta-analysis is to explore the association between
ICDs and survival in LVAD patients.
Methods: An electronic search was conducted. We included studies that reported
outcomes in LVAD patients stratified by the presence or absence of an ICD. The
primary outcome was all cause mortality. Odds ratios (OR) were reported for
dichotomous variables.
Results: Seven studies (6 retrospective and 1 prospective non-randomized) in-
cluding 1124 adult patients were identified. An ICD was present in 499 LVAD pa-
tients. Baseline characteristics were similar between LVAD with ICD versus LVAD
only groups (age: 56±4 vs. 53±5 years, p=0.3; male gender: 86% vs. 78%, p=0.6;
ischemic heart disease: 42% vs. 59%, p=0.5 and left ventricular ejection fraction:
17±2% vs. 15±3%, p=0.5). Observed all cause mortality was lower in the LVAD
with ICD group, compared with the LVAD only group (21% vs. 36%, OR 0.57 (95%
confidence interval [CI] 0.40; 0.81), p=0.002). No significant heterogeneity was
noted for the comparison (I2=16%, P=0.30). The rate of inappropriate therapies
among ICD patients was 10% out of all delivered therapies.
Conclusions: Concomitant use of ICDs is associated with greater survival in ob-
servational studies of LVAD patients. This association may be due to confounding
or represent a protective effect of ICD therapy in LVAD patients. A randomized
controlled trial is required to define the role of ICDs in LVAD patients.
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Incidence and timing of heart failure decompensation after the first
ICD shock: the influence of beta-blocker therapy

J. Jimenez-Candil, J. Hernandez, J.L. Morinigo, L. Bravo, E. Sanchez-Corral,
P.L. Sanchez. University Hospital of Salamanca, Salamanca, Spain

Shocks (SH) are associated with an increase in heart failure (HF) mortality among
ICD patients with left ventricular dysfunction (LVD). This negative effect could be
secondary to myocardial damage, in part due to the activation of the sympathetic
nervous system following the SH, which produces tachycardia, ischemia and en-
dothelial dysfunction. Were this the case, the beta-blocker treatment (BB-t) may
have a beneficial impact on ICD patients presenting with SH.
Methods: In this prospective study we followed-up 435 ICD patients with LVD
(age: 66±11; LVEF: 30±8; functional class II-III: 62%; primary prevention: 64%;
ischemic etiology: 61%; BB-t: 79%). ICD programming was standardized. We de-
termined the BB-t at each ICD intervention. We correlated the impact of BB-t at
the first ICD shock with the subsequent occurrence of HF decompensation (HF-
D): HF hospitalization or death due to HF.
Results: During the follow-up (3.4±2.1 years) 162 patients (37%, 91 appropriate,
44 inappropriate, 27 both) presented at least one SH (median=2). The crude inci-
dence of HF-D was higher in patients with SH: 35.8 vs. 18.3% (p=0.006, log-rank
test).
Focusing on the 162 individuals having SHs, the timing of HF-D with respect
the first SH was: 9.9% before; 21% between days 1–180 after; 14.2% between

Time interval from first SH Incidence of HF-D Incidence of HF-D P value
with BB-t without BB-T

6 months 6±0.02 32±0.07 <0.001
7–12 months 4±0.02 16±0.05 0.03
13–18 months 10±0.02 8±0.08 ns
19–24 months 4±0.01 10±0.08 ns
25–36 months 6±0.01 4±0.07 ns

2±0.05 2±0.08 ns

days 181–365 and 54.9% one or more years later. The crude incidence of HF-
D was lower in patients on BB-t: 25.8% vs. 64.3% (p<0.001, figure). By mul-
tivariate analysis (Cox-regression) we identified four independent predictors of
HF-D after a SH: Functional Class (NYHA): HR=2.2 (p=0.003); Creatinine Serum
Level (mg/dl): HR=2.4 (p=0.036); Number of SHs: HR=1.07 (p=0.008) and BB-t:
HR=0.35 (p<0.001). The effect of BB-T was only significant in the year following
the index SH, especially in the first 6 months (table).
Conclusions: 1- One-fifth of ICD patients experience a HF-D during the first 6
months following a SH. 2- The incidence of HF-D after a SH is lower in patients
on BB-t, its beneficial effect being especially relevant in the first 6 months. 3- The
sympathetic nervous system could play a central role in the SH-related myocardial
damage.
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Avoidance of primary preventive ICD implantation by intensified
optimized heart failure therapy protected by the wearable
cardioverter/defibrillator - The PROLONG registry

D. Duncker, T. Koenig, S. Hohmann, B. Kattih, T. Pfeffer, H. Oswald, C. Veltmann.
Hannover Medical School, Cardiology and Angiology, Hannover, Germany

Introduction: The wearable cardioverter/defibrillator (WCD) has been shown to
be an effective tool for temporary prevention of sudden cardiac death (SCD) in pa-
tients with transient or unspecified risk for ventricular tachyarrhythmias. Patients
with newly diagnosed heart failure and severely reduced left ventricular ejection
fraction (LVEF) represent an indication for the WCD. After initiation of heart failure
therapy and during optimization of medication dosages a WCD is prescribed for 3
months and re-evaluation of LVEF is scheduled. The aim of the PROLONG reg-
istry was to analyse the reasons for prolongation and outcome of this extended
WCD wearing period.
Methods: 265 patients were prescribed a WCD between 06/2012 and 02/2016
in our center. Time from first wear date to last wear date (raw count of days) was
determined for each patient. Patients wearing the WCD for more than 90 days with
the indication of newly diagnosed heart failure and severely reduced LVEF were
included in the study. Baseline characteristics and follow-up data were collected.
Results: 88 patients (mean age 54 years, 54 male) wore the WCD for more
than 90 days, median 120 days, range 91 to 548 days. Indications for WCD use
were non-ischemic cardiomyopathy (48%), ischemic cardiomyopathy (35%), peri-
partum cardiomyopathy (9%), myocarditis (6%) and other (2%). Mean follow-up
duration was 12±10months. Median LVEF was 26% at baseline, 31% after 90
days and 36% at last follow-up.
After 90 days, 23 patients (26%) revealed recovery of LVEF >35% and 65 pa-
tients (74%) met the LVEF criteria for primary preventive ICD implantation. After
prolonged WCD wearing and further optimization of heart failure medication, an-
other 20 patients showed reverse remodelling to LVEF >35%. At last follow-up,
39 patients (44%) had received an ICD. 2 patients refused ICD implantation af-
ter prolonged WCD use despite a definite indication. Median duration from WCD
prescription to ICD implantation was 126 days.
2 patients experienced 3 adequate WCD shocks for ventricular fibrillation. One of
them received the shock after 122 days, i.e. during his prolongation period. The
other one received 2 shocks within the first month of WCD use but refused ICD
implantation and wore the WCD for more than 1 year.
Conclusions: By prolongation of WCD period to optimize heart failure therapy
for more than 3 months ICD implantation was avoided in about one third of the
patients (20 out of 65). One patient was protected from SCD by adequate WCD
therapy during extended WCD period. Our data show that WCD protected opti-
mization of heart failure therapy up to 6 months can avoid unnecesseray primary
preventive ICD implantation.
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Evaluation of alternative implant techniques for the subcutaneous
implantable cardioverter-defibrillator

T.F. Brouwer1, J.M. Willner2, C. Palaniswamy2, S.R. Dukkipati2, V. Reddy2,
M.A. Miller2, R.E. Knops1. 1Academic Medical Center of Amsterdam, Cardiology,

Amsterdam, Netherlands; 2Mount Sinai Medical Center, Cardiology, New York,

United States of America

Introduction: Alternative techniques to standard three-incision subcutaneous im-
plantation of the subcutaneous implantable cardioverter-defibrillator (S-ICD) have
been proposed, which may offer both operative and cosmetic advantages.
Purpose: We evaluated four implantation techniques in a large cohort of S-ICD
patients for clinical outcomes.
Methods: Consecutive patients from two hospitals with ample experience with
the S-ICD between 2009 and 2016 were included. Physician preference and
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patient characteristics determined the implant technique. The two- and three-
incision techniques place the pulse generator (PG) subcutaneously, but the two-
incision technique omits the superior parasternal incision for lead positioning.
Submuscular implantation places the PG underneath the Serratus Anterior mus-
cle. Subfascial implantation positions the PG underneath the fascial layer on
the anterior side of the Serratus Anterior muscle. Devices were tested intra-
operatively at operator’s discretion.
Results: 236 patients were included (table 1). First-shock efficacy and shock
lead impedance during testing did not differ among the groups. A total 18 com-
plications occurred, of which seven were infections requiring extraction. All infec-
tions occurred in subcutaneous implants (three-incision: n=3, two-incision: n=4,
submuscular: n=0, subfascial: n=0). Skin erosion occurred in two patients, both
implanted subcutaneously (three-incision: n=1, two-incision: n=1, submuscular:
n=0, subfascial: n=0). Both appropriate shocks and inappropriate shocks did not
differ significantly.

Table 1

Subcutaneous Subcutaneous Submuscular Subfascial P
3 incisions 2 incisions (n=38) (n=30)

(n=54) (n=114)

Age (median [IQR]) 48 [31, 60] 41 [26, 53] 51 [26, 66] 56 [40, 62] 0.001
Days follow-up

(median [IQR]) 1774 [153, 1979] 706 [245, 1284] 269 [40, 381] 40 [16, 74] <0.001
LVEF (%) (median [IQR]) 45 [30, 55] 49 [30, 57] 50 [29, 60] 30 [20, 33] 0.001
Female (%) 18 (33) 48 (42) 11 (29) 13 (43) 0.40
DFT Successful (%) 100% 96% 100% 100% 0.46
Shock impedance

(median [IQR]) 72 [53, 91] 65 [57, 79] 79 [63, 92] 58 [55, 60] 0.08
Appropriate shock (%) 7 (13) 7 (6) 2 (5) 1 (3) 0.38
Inappropriate shock (%) 8 (15) 13 (11) 1 (3) 0 (0) 0.06
Complications (%) 6 (11) 9 (8) 3 (8) 0 (0) 0.31
- Infections (%) 3 (6) 4 (4) 0 (0) 0 (0) 0.44

Conclusions: The presented implantation techniques are feasible alternatives to
the standard three-incision subcutaneous implantation and may reduce the risk
of pocket-related complications.
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Eligibility for subcutaneous cardioverter-defibrillator in patients with
Brugada syndrome

G. Conte1, M.L. Caputo1, A. Chiodini1, D. Ruggiero2, F. Regoli1, C. De
Asmundis2, T. Moccetti1, P. Brugada2, A. Auricchio1. 1Cardiocentro Ticino,

Lugano, Switzerland; 2Heart Rhythm Management Centre, Brussels, Belgium

Background: Subcutaneous implantable cardioverter-defibrillator (S-ICD) can
avoid important complications associated with transvenous leads in subjects who
do not need pacing therapy such as patients with Brugada syndrome (BrS). Very
little information is available on the S-ICD eligibility of patients with BrS. Aim of
this study was to analyze eligibility for S-ICD in a series of patients with BrS, and
to compare it with age- and gender-matched patients with other indication to ICD
therapy.
Methods: ECG screening of consecutive patients was performed by analysis of
QRS complex and T wave morphology recorded in standing and supine position.
In BrS patients without a diagnostic baseline ECG, S-ICD sensing analysis was
repeated during ajmaline challenge. Ajmaline was administrated at a dosage of 1
mg/kg over 5 minutes. Eligibility was defined when ≥1 sense vector was accept-
able in both supine and standing position.
Results: A total of 58 patients (37 males; mean age: 54±13 years; mean LVEF
47±16%) underwent S-ICD sensing screening before an ICD implantation proce-
dure. Twenty-four patients (41%) presented with ischemic heart disease and 30
(52%) with a primary electrical disorder (BrS: 23 pts, long-QT syndrome: 2 pts; id-
iopathic ventricular fibrillation: 5 pts). The remaining 4 subjects (7%) had an inher-
ited myocardial disease. Ten patients with BrS (43%) presented with spontaneous
type 1 ECG. In the other 13 patients, type 1 ECG was unmasked by ajmaline. Six
out of 10 patients (60%) with spontaneous type 1 ECG failed the sensing screen-
ing. All patients with drug-induced BrS had appropriate morphology analysis at
baseline. However, in 3 of them (23%), morphology analysis was inappropriate
after ajmaline administration. Individuals with BrS had a higher prevalence of S-
ICD screening failure as compared with other candidates to ICD therapy (39% vs
8.6%, p: 0.007). In all patients with BrS, the reason for sensing inappropriateness
was due to the presence of too high T-wave voltages.
Conclusions: S-ICD screening failure occurs in up to 40% of patients with BrS.
In patients with non-diagnostic baseline ECG, morphology analysis should be
repeated after ajmaline challenge, which may unmask sensing issues in 23% of
cases previously considered suitable to S-ICD.

VASCULAR BIOLOGY AND REMODELLING
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Adventitial activation is critical for negative vascular remodeling

J. Dutzmann, J.M. Daniel, L. Korte, J. Bauersachs, D.G. Sedding. Hannover

Medical School, Hannover, Germany

Background: Deciphering the detailed pathophysiological course of vascular re-

modeling processes is of pivotal importance for the development of novel thera-
peutic strategies. Especially, the impact and the cellular contribution of the vascu-
lar adventitial layer on neointima formation are simply unknown.
Purpose: The aim of this study was to analyze the impact of the adventitial layer
on vascular remodeling processes and to define the underlying cellular mecha-
nisms.
Methods and results: We dilated the femoral artery of C57BL/6J mice with
a straight spring wire and performed morphometric analysis of the lesion and
immunohistochemical staining for the proliferation marker Ki-67 7, 14, and 21
days following injury. Formation of a profound neointimal lesion at 21 days was
preceded by high adventitial proliferation rates and massive adventitial thickening
at 7 and 14 days (adv. area: 0.036±0.015 mm2 at 0d vs. 0.082±0.013 mm2 at 7d
vs. 0.102±0.029 mm2 at 14d, n=15, P<0.0001). Further immunohistochemical
characterization of the respective proliferating cells revealed them to be negative
for the pan-leukocyte marker CD45 as well as for the progenitor cell marker Sca-1
and thus most likely to be fibroblasts.
Complete removal of the adventitial layer almost completely prevented neointima
formation attributing pivotal importance to the adventitial layer (luminal stenosis:
71.73±3.77% vs. 7.44±1.71%, n=5, P<0.0001). Coating of the medial vascu-
lar layer of the femoral artery with the aortic adventitia of ubiquitously GFP ex-
pressing C57BL/6-Tg (CAG-EGFP) 1Osb/J mice restored the negative vascular
remodeling process. Importantly, only very view GFP+ cells could be detected
in the prominent neointimal layer, indicating that a direct contribution and trans-
differentiation of adventitial cells to neointimal SMC represents an extremely rare
event. To investigate a potential paracrine effect of the activated adventitial layer,
we explanted adventitial grafts 14 days following injury and transplantation and
incubated the respective samples in serum-free media for 24 hours. BrdU incor-
poration assays and scratch wound assays revealed significantly increased pro-
liferation and migration rates of human coronary artery SMCs in response to the
supernatant of adventitial transplants compared to the supernatant of appropri-
ate controls. Further protein array analyses of adventital supernatants at 14 days
after injury identified the up-regulation of several growth factors/cytokines previ-
ously described to trigger SMC proliferation and migration (especially interleukin-
6 and -8). Moreover, we identified the non-canonical type II sonic hedgehog (Shh)
signaling to be crucial for adventitial activation and cytokine release.
Conclusion: Dilation of the murine femoral artery is immediately followed by ad-
ventitial enrichment of cytokine-producing fibroblasts, whose paracrine function is
essential for subsequent proliferation and migration of local SMC and neointima
formation.
Acknowledgement/Funding: This study was funded by the German Research
Foundation (Cluster of Excellence REBIRTH)
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Sonic hedgehog signalling in adventitial fibroblasts promotes
inflammation and smooth muscle cell proliferation in neointima
formation

J.-M. Daniel, J. Dutzmann, L. Korte, J. Bauersachs, D.G. Sedding. Hannover

Medical School, Department of Cardiology and Angiology, Hannover, Germany

Background: Vascular proliferative diseases are characterized by the accumula-
tion of inflammatory cells and the subsequent proliferation of smooth muscle cells
(SMC). Adventitial cells have been suggested to contribute to these processes,
but the functional relevance and the responsible signalling pathways are largely
unknown. Sonic hedgehog (Shh) is a regulator of vasculogenesis and promotes
angiogenesis in the adult. Smoothened (Smo) is a membrane-bound downstream
protein of Shh and orchestrates signal transduction via the Gli family of transcrip-
tion factors and other pathways.
Purpose: We analysed the functional impact of adventitial fibroblasts on neoin-
tima formation and defined the underlying signalling mechanisms.
Methods and results: Following wire-mediated injury of the femoral artery in
C57BL/6 mice, the majority of inflammatory cells (CD45+) and proliferative cells
(Ki-67+) was not detected in the neointima/media but within the adventitia 7 and
14 days after injury. Simultaneously, the expression of Shh and Smo were robustly
increased within injured arteries, as indicated by immunoblotting and immuno-
histochemistry. In vitro, platelet-derived growth factor (PDGF)-BB was identified
to upregulate the expression and the release of Shh in leukocytes and SMC,
whereas Smo was upregulated especially in fibroblasts. Combined stimulation
with Shh and PDGF-BB strongly induced the proliferation and migration of fibrob-
lasts and SMC. Importantly, the specific Smo inhibitor GDC-0449 (Vismodegib)
as well as Smo siRNA reversed the effects of Shh/PDGF-BB in fibroblasts but not
in SMC. Mechanistically, we found that PDGF-BB selectively induced trafficking of
Smo to the plasma membrane of fibroblasts but not SMC via activation of protein
kinase A (PKA). After stimulation of fibroblasts or leukocytes with Shh/PDGF-BB,
only the supernatant of fibroblasts strongly induced proliferation and migration of
SMC. Also this effect was completely abolished by GDC-0449. Further proteomic
analysis of the supernatant of stimulated fibroblasts using cytokine-arrays showed
a strong upregulation of interleukin (IL)-6, IL-8 and the chemokine (C-X-C motif)
ligand 1. Following wire-induced injury in C57BL/6 mice, perivascular application
of GDC-0449 significantly reduced the inflammatory response to injury (CD45+
cells), proliferation of adventitial fibroblasts and the subsequent proliferation of
neointimal SMC, which resulted in significantly reduced neointima formation and
luminal stenosis.
Conclusions: The activation of fibroblasts represents a so far underestimated
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key event in vascular proliferative diseases by releasing cytokines and growth
factors. This activation is mediated by Shh and PDGF-BB induced activation of
Smo-dependent signalling and the selective inhibitor GDC-0449 may serve as a
novel and promising therapeutic strategy to prevent neointima formation.

P700 | BENCH
The novel mineralocorticoid receptor antagonist Finerenone
attenuates neointima formation after vascular injury

R.-J. Musmann1, J. Dutzmann1, J.-M. Daniel1, P. Kolkhof2, J. Bauersachs1,
D.G. Sedding1. 1Hannover Medical School, Hannover, Germany; 2Bayer

HealthCare Pharmaceuticals, Global Drug Discovery, Cardiology Research,

Wuppertal, Germany

Background: Ischemic cardiomyopathy as a result of coronary artery disease
is the leading cause for heart failure. In consequence, the effect of novel heart
failure therapeutics on vascular function and remodeling processes is of pivotal
importance. Finerenone, a novel nonsteroidal mineralocorticoid receptor (MR) an-
tagonist, holds the promise to be safe and efficient in the treatment of patients
with heart failure and/or chronic kidney disease. However, the effects on vascular
function remain elusive.
Purpose: The aim of this study was to determine the functional effect of selective
MR antagonism by Finerenone in vascular cells in vitro and the effect on vascular
remodeling following acute vascular injury in vivo.
Methods and results: Finerenone dose-dependently and significantly reduced
aldosterone-induced human coronary artery smooth muscle cell (HCASMC) pro-
liferation as quantified by BrdU incorporation. Furthermore, Finerenone dose-
dependently and significantly prevented aldosterone-induced apoptosis in hu-
man umbilical vein endothelial cells (HUVEC) as measured with a flow cytometry
based FLICA-assay.
In vivo, oral application of Finerenone dose-dependently and significantly inhib-
ited intimal and medial cell proliferation following femoral artery wire-induced in-
jury in C57BL/6J mice as quantified by staining for Ki-67 10 days following injury
(vehicle vs. 1 mg/kg/d vs. 10mg/kg/d; each p<0.01). Concomitantly, Finerenone
attenuated neointimal lesion formation following femoral artery wire-induced in-
jury 21 days following injury (luminal stenosis, vehicle vs. Finerenone 1 mg/kg/d
vs. Finerenone 10mg/kg/d: 90.2±1.1% vs. 60.1±17.3%; p=0.1063 to vehicle,
vs. 35.3±10.0%; p=0.0061 to vehicle; n=8). Furthermore, there was a trend to-
wards an accelerated re-endothelialization of the injured vessel segments in
Finerenone-treated mice three days following electric injury of the murine carotid
artery.
Conclusion: Finerenone treatment significantly attenuates HCASMC prolifera-
tion while simultaneously preventing apoptosis of endothelial cells in vitro. This
is reflected by a significantly reduced neointima formation and reduction of lu-
minal stenosis as well as a trend towards an accelerated endothelial healing of
the injured vessels. Thus, apart from its beneficial effects in heart failure therapy,
Finerenone might provide favorable vascular effects through restoring vascular
integrity and preventing adverse vascular remodeling.
Acknowledgement/Funding: This study is supported by Bayer HealthCare
Pharmaceuticals, Wuppertal, Germany
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Endothelial protein tyrosine phosphatase-1B deletion enhances
neointima formation in mice with diet-induced obesity

A. Hubert1, M. Jaeger1, R. Gogiraju2, T. Muenzel1, K. Schaefer1. 1University

Medical Center of Mainz, Center for Cardiology, Cardiology I, Mainz, Germany;
2Department of Cardiology and Pulmonary Medicine, Goettingen, Germany

Background: Obesity and metabolic dysfunction are associated with increased
expression of protein tyrosine phosphate (PTP)-1B, a negative regulator of re-
ceptor tyrosine kinase signalling, and PTP1B overexpression may be causally
involved in the development of insulin and leptin resistance in obesity. Previous
studies have shown that systemic inhibition or genetic deletion of PTP1B protects
against endothelial dysfunction in heart failure. However, the role of PTP1B ex-
pressed in endothelial cells for the cardiovascular risk in obesity has not been
directly examined so far.
Purpose: To determine the effect of endothelial PTP1B deletion on the vascular
response to injury in mice with diet-induced obesity.
Methods: Mice with loxP-flanked PTP1B alleles were mated with mice expressing
a Cre recombinase-estrogen receptor fusion protein ER (T2) under control of the
endothelial receptor tyrosine kinase (Tie2) promoter. Cre recombinase activity
and endothelial-restricted PTP1B gene excision (End.PTP1B-KO) was induced by
feeding mice tamoxifen-containing rodent chow for 6 weeks. Obesity was induced
by feeding mice 45% high fat diet (HFD) for 4 weeks prior to vascular injury at the
common carotid artery using 10% ferric chloride and continued until sacrifice 3
weeks later.
Results: HFD resulted in increased body weight, visceral obesity and total serum
cholesterol, both in End.PTP1B-WT and End.PTP1B-KO mice and also was as-
sociated with elevated PTP1B protein levels in endothelial cells isolated from the
lungs of obese mice (1.4-fold increase vs. lean; P<0.05). Morphometric analy-
sis of serial sections through restenotic lesions revealed that deletion of PTP1B
in endothelial cells was associated with a significant increase in the neointima
area (P<0.05) and intima-to-media ratio (P<0.05). Because the total vessel area

also was significantly enlarged in mice lacking endothelial PTP1B (P<0.05),
the more pronounced lumen stenosis observed in End.PTP1B-KO mice (33±7.0
vs. 20±4.0% in End.PTP1B-WT) did not reach statistical significance. Analysis
of re-endothelisation revealed significantly reduced numbers of luminal cell nu-
clei in End.PTP1B-KO animals (P<0.05), and (immuno-)histochemical analysis
confirmed reduced luminal binding of endothelial lectin (10±4.4 vs. 25±5.1% in
End.PTP1B-WT mice; P=0.065). Moreover, neointimal lesions of End.PTP1B-KO
mice were characterised by an increased absolute number of cell nuclei (P<0.05
vs. End.PTP1B-WT mice) as well as elevated amounts of αSM-actin-positive
SMCs (6315±2671 vs. 1729±496 μm2; P=0.075).
Conclusion: Our findings suggest that endothelial PTP1B plays an important
role for lesion re-endothelisation after vascular injury. The observed neointimal
hyperplasia in mice lacking PTP1B in endothelial cells may be the consequence
of failure to induce SMC quiescence resulting in uncontrolled neointimal SMC
proliferation.

P702 | BENCH
Endothelial-Mesenchymal Transition: miR-101 as a new target to treat
intimal hyperplasia

B. Vanchin1, M. Maleszewska1, B. Kiers2, L.A. Brouwer1, B. Van Der Pol1,
A.C. Pereira2, M.C. Harmsen1, J.R.A.J. Moonen3, G. Krenning1 on behalf of
Cardiovascular Regenerative Medicine Group (CAVAREM). 1University Medical

Center Groningen, Cardiovascular Regenerative Medicine Group, Department

of Pathology and Medical Biology, Groningen, Netherlands; 2Heart Institute

of the University of Sao Paulo (InCor), Laboratory of Genetics and Molecular

Cardiology, Sao Paulo, Brazil; 3Congenital Heart Center UMCG, Department of

Pediatric Cardiology, Groningen, Netherlands

Introduction: Endothelial-Mesenchymal Transition (EndMT) is a specific form of
endothelial dysfunction wherein endothelial cells acquire a mesenchymal pheno-
type and lose their endothelial functions. We, and others, recently described that
EndMT contributes to intimal hyperplasia and atherosclerosis.
Pro-fibrotic and inflammatory cytokines, such as IL-1β and TGFβ2 induce EndMT.
We found that the mitogen activated protein kinase 7 (MAPK7, also known as
Erk5) inhibits EndMT. MAPK7 activation decreases the expression of the histone
methyltransferase Enhancer-of-Zeste homologue 2 (Ezh2) thereby maintaining
endothelial quiescence.This decrease in Ezh2 expression may therefore be re-
sponsible for the protective effects of MAPK7 activation and may thus offer new
therapeutic options for the treatment of endothelial dysfunction and intimal hyper-
plasia.
Ezh2 is the catalytic subunit of the Polycomb Repressive Complex 2 that methy-
lates lysine 27 on histone 3 (H3K27me3). H3K27me3 is a repressive chromatin
mark that inhibits gene expression. Currently, it is elusive how the crosstalk be-
tween MAPK7 and Ezh2 is regulated in the endothelium and if the balance be-
tween MAPK7 and EZH2 is disturbed during intimal hyperplasia.
Methods and results: We used in silico analysis to identify miRNAs that could
evoke posttranscriptional silencing of Ezh2. In Luciferase reporter assays, miR-
101 efficiently inhibited expression of the luciferase reporter by interacting with
the 3’UTR of EZH2. Using a uniform laminar flow setup, we revealed that MAPK7
induced miR101 expression, which was blocked by the selective MAPK7 inhibitor
BIX02189 (p<0.05). Furthermore, ectopic expression of miR-101 in endothelial
cells reduced the expression of Ezh2.
In samples of human coronary artery stenosis Ezh2 levels are increased,
whereas MAPK7 expression is reduced. Moreover, miR-101 expression is de-
creased, which associated with the increase of Ezh2 (R2=0.23, p=0.051) and
severity of the stenosis (Intima/Media Thickness, R2=0.45, p=0.003).
Conclusion(s): Under uniform laminar flow MAPK7 inhibits Ezh2 expression via
activation of miR-101. In coronary artery stenosis, endothelial cells are exposed
by non-uniform shear stress which decreases MAPK7 activation, miR-101 ex-
pression and concurrently increases Ezh2 expression, which may cause EndMT
and intimal hyperplasia. Therefore, the restoration of miR-101 expression or the
silencing of Ezh2 in the endothelium might provide novel therapeutic approaches
to treat intimal hyperplasia.
Acknowledgement/Funding: Mongolian Government Scholarship (BV)
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TNF-antagonists improve arterial stiffness in patients with rheumatoid
arthritis: a meta-analysis

A. Gravos, C. Vlachopoulos, G. Georgiopoulos, P. Pietri, D. Terentes-Printzios,
C. Georgakopoulos, K. Stamatelopoulos, D. Tousoulis. Hippokration General

Hospital, Athens, Greece

Background: Patients with rheumatoid arthritis (RA) have a higher arterial stiff-
ness than their age-matched healthy counterparts and an increased inflammatory
burden that might be associated with their increased cardiovascular risk. While
tumor necrosis factor alpha (TNF)-antagonists have been found to reduce inflam-
matory markers in RA, it is debatable if they have favorable effects on surrogate
markers of cardiovascular outcomes.
Purpose: We conducted a meta- analysis to assess the effect of TNF-antagonists
on arterial stiffness, a predictor of cardiovascular events and mortality, in RA pa-
tients.
Methods: A search of PUBMED was conducted to identify studies into the ef-
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fect of TNF- antagonists on arterial stiffness in RA patients. Studies matching
the search criteria were included for analysis. Data were available on 3 TNF-
antagonists: infliximab, adalimumab, and etanercept.
Results: 10 studies (n=208 patients) out of 13 eligible studies in total, measured
changes in carotid-femoral PWV after treatment with anti-TNFs. Subjects un-
der therapy with anti-TNFs significantly decreased their arterial stiffness (mean
change in PWV: -0.53 m/s, p=0.001) (Figure). No significant heterogeneity was
observed across the studies (I2=8.5%, p=0.364). By subgroup analysis, improve-
ment in PWV after therapy was independent from age and clinical response to
treatment (DAS reduction) but was less prominent in subjects treated with inflix-
imab. Sensitivity analysis indicated consistency of our results.

Conclusions: The balance of evidence suggests that TNF-antagonists may have
a beneficial effect on arterial stiffness in RA patients. Given the predictive role
of aortic stiffness for adverse cardiovascular outcomes, TNF-antagonists might
confer reduction of the cardiovascular risk of these patients beyond their anti-
inflammatory effect. However, larger longitudinal studies are warranted to confirm
recent findings.

P704 | BENCH
C1q/TNF-related protein 1 reduces vascular smooth muscle cell
growth and neointimal thickening after vascular injury

H. Ogawa1, K. Ohashi2, R. Shibata3, N. Kanemura1, T. Murohara1, N. Ouchi2.
1Nagoya University Graduate School of Medicine, Department of Cardiology,

Nagoya, Japan; 2Nagoya University Graduate School of Medicine, Molecular

Cardiovascular Medicine, Nagoya, Japan; 3Nagoya University Graduate School

of Medicine, Department of Advanced Cardiovascular Therapeutics, Nagoya,
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Background: Obesity is closely associated with the progression of various vascu-
lar disorders including pathological vascular remodeling. C1q/TNF-related protein
(CTRP) 1 is an adipokine that is upregulated in association with metabolic syn-
drome, coronary artery disease and type 2 diabetes. Recently we have demon-
strated that CTRP1 prevents myocardial ischemia-reperfusion injury in vivo. Here,
we examined whether CTRP1 affects vascular smooth muscle cell (VSMC) pro-
liferation and neointimal formation.
Methods/Results: We generated CTRP1-knockout (CTRP1-KO) mice by
TALEN-based method. Under basal conditions, no differences were observed
in morphometric and metabolic parameters between CTRP1-KO and wild-type
(WT) mice. CTRP1-KO mice displayed the enhanced intima/media area ratio after
femoral artery injury induced by wire insertion compared with WT mice. CTRP1-
KO mice also showed the increased number of bromodeoxyuridine (BrdU) posi-
tive proliferating cells in the injured artery after surgery compared with WT mice.
Systemic administration of CTRP1 using an adenoviral vector expression sys-
tem to WT mice led to an increase in plasma CTRP1 level and a decrease in
intima/media area ratio in the injured artery. Treatment with recombinant CTRP1
protein suppressed growth factor-stimulated proliferative activity and ERK phos-
phorylation in VSMCs. CTRP1 treatment increased cyclic AMP (cAMP) levels in
VSMCs. The inhibitory effects of CTRP1 on proliferation and ERK phosphoryla-
tion in VSMCs were abolished by pharmacological inhibition of adenylyl cyclase.
Furthermore, pretreatment of VSMCs with the antagonist for a sphingosine-1-
phosphate (S1P) receptor reversed the actions of CTRP1 on VSMC growth and
cAMP production.
Conclusion: These data suggest that CTRP1 protects against pathological
vascular remodeling by suppression of VSMC proliferation through the cAMP-
dependent mechanism.
Acknowledgement/Funding: This research is supported by Grant-in-Aid for Sci-
entific Research and Grant-in-Aid for Challenging Exploratory Research.
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Background: Obstructive sleep apnea syndrome (OSA) promotes aortic dila-
tion, increased stiffness and accelerated atherosclerosis progression. The mech-
anisms of deleterious vascular remodelling have not been studied in clinically
relevant OSA animal models.
Purpose: To investigate vascular remodelling in a chronic OSA rat model involv-
ing both thoracic pressure swings and intermittent hypoxia.
Methods: 30 Sprague-Dawley male rats were randomized into 2 groups: OSA-
rats (n=16) were subjected to 15-second obstructions (60/hour, 6 hours/day, 21
days). Sham-rats (n=14) were placed in the setup during 21 consecutive days
without air obstructions. Descending thoracic aorta was dissected and fixed in
OCT for morphometric measurements and histology, or frozen in liquid nitro-
gen for Western Blot analysis. Proteins involved in endothelial function, oxida-
tive stress and Renin Angiotensin Aldosterone System (RAAS) were quantified.
Remodelling of intramyocardial vessels was assessed in left and right ventricle
paraffin-embedded heart sections.
Results: OSA induced aortic hypertrophic outward remodelling characterized by
increased wall thickness (Fig.A), but had no effect in the lumen diameter. No
changes in collagen deposition in the tunica media (Sirius Red) or collagen 1–
3 protein levels were triggered by OSA. Chronic OSA upregulated ACE1 protein
levels (Fig.B) and RAAS downstream effectors Erk1/2 and GTPase protein RhoA.
Also, protein levels of NADPH oxidase subunits NOX1 (Fig.C) and p47phox were
found to be increased, whereas endothelial nitric oxide synthase (eNOS) protein
levels were decreased (Fig.D) in OSA compared to Sham rats. No differences
were found in the lumen area, tunica media thickness or perivascular fibrosis of
intramyocardial vessels.

Figure 1

Conclusions: In this clinically relevant model, we show that OSA causes aorta
hypertrophy and endothelial dysfunction in large elastic arteries. RAAS upreg-
ulation and increased oxidative stress likely mediate these effects. Our results
provide valuable insights into OSA-promoted atherogenesis and potential future
therapeutic targets. Confirmation in OSA patients is warranted.
Acknowledgement/Funding: Supported by a grant from the Instituto de Salud
Carlos III and a personal grant (pFIS) from the Spanish Ministry of Economy and
Competitivity.
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PI3Kdelta mediates growth factor induced PASMC proliferation and
hypoxia induced pulmonary hypertension via non-catalytic
mechanisms

E. Berghausen, C. Skoruppa, M. Vantler, A. Behringer, C. Joseph, S. Baldus,
S. Rosenkranz. University of Cologne, Department of Internal Medicine III,

Cologne, Germany

Introduction: Pulmonary hypertension (PH) is a devastating disease hallmarked
by vascular remodeling processes in pulmonary arterioles. Peptide growth fac-
tor dependent activation of PI 3-kinase (PI3K) is crucial for these processes
as it induces proliferation and migration of pulmonary arterial smooth muscle
cells (PASMCs). Interestingly, we were able to demonstrate that the PI3K isoform
PI3Kdelta which is primarily believed to be restricted to leukocytes is abundantly
expressed in PASMCs.
Purpose: Here, we analysed the effects of PI3Kdelta deficiency on growth factor
mediated PASMCs proliferation and chemotaxis as well as its impact on hypoxia
induced PH in mice.
Methods: The effects of a PI3Kdelta specific inhibitor (IC87114) as well as siRNA
mediated knockdown and genetic ablation of PI3Kdelta on growth factor induced
PASMC proliferation and chemotaxis were investigated. Proliferation was anal-
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ysed via BrdU-incorporation. Chemotaxis was quantified using modified Boyden
chambers. Additionally, adult male p110delta deficient mice and wildtype were
subjected to chronic hypoxia (21 days) or normoxia, respectively. RV systolic
pressure (RVSP) was measured using a Millar pressure catheter inserted via the
jugular vein. RV hypertrophy was demonstrated as the ratio of RV weight to LV +
septum weight.
Results: siRNA knockdown as well as deficiency of PI3Kdelta significantly im-
paired platelet-derived growth factor (PDGF)-BB (30 ng/ml, n≥3) induced PASMC
proliferation but had no effect on PDGF mediated PASMC chemotaxis. Addi-
tionally, proliferation induced by various growth factors (PDGF [30ng/ml], EGF
[0,5ng/ml], bFGF [2ng/ml], insulin [0,5ng/ml], and FBS [5%]) was significantly
reduced in PI3Kdelta deficient cells. However, pharmacological inhibition of
PI3Kdelta using IC87114 even at high concentrations (3μM) affected neither
PASMC proliferation nor chemotaxis. Interestingly, these in vitro data suggest that
PI3Kdelta exerted kinase independent functions on PASMC proliferation. Further
analysis of PI3Kdelta deficiency on hypoxia induced PH revealed that RVSP was
significantly increased in wildtype mice but not in PI3Kdelta–/– animals. Consis-
tently, hypoxia induced RV hypertrophy was only present in wildtype mice, demon-
strating that PI3Kdelta deficiency ameliorated PH.
Conclusion: These data provide evidence for the first time that 1.) PI3Kdelta
has a significant impact on cellular proliferation of non-hematopoietic cells and
2. that this effect is primarily mediated via non-catalytic mechanisms at least in
PASMCs. These important findings have direct implications on the pathogenesis
of PH as lack of PI3Kdelta expression leads to reduced proliferation of PASMCs
in response to growth factors and to improved hemodynamics in hypoxia induced
PH.

P707 | BENCH
Neutrophil extracellular traps: imaging, nanomechanics and their
relevance for cardiovascular diseases

R.H. Pires1, M. Delcea1, S.B. Felix2. 1University of Greifswald, ZIK-HIKE,

Greifswald, Germany; 2University Medicine of Greifswald, Klinik und Poliklinik für

Innere Medizin B, Greifswald, Germany

Neutrophils are immune cells that make the first line of defence against
pathogens., and their relationship with cardiovascular disorders is often underap-
preciated. Recent studies have shown that neutrophils populate atherosclerotic
lesions in a platelet-dependent manner, can contribute to an erosion of endothe-
lial functions, atherosclerotic plaque destabilization and atherothrombosis. It has
been found that neutrophils can also engage in a suicidal pathway that leads to
the release of partially decondensed chromatin, or neutrophil extracellular traps
(NETs). Through its binding to pathogens, the emergence of NETs, or NETosis,
actively contributes to limiting the spread of an infection, but it can also elicit spe-
cific forms of collateral damage to the cardiovascular system. NETs have been
identified in association with human and murine atherosclerotic lesions, and bind
to coagulation factors that can lead to deep vein thrombosis. Despite the funda-
mental role of NETs as part of an immune system response and their repercus-
sions to the cardiovascular system, we remain far from understanding how their
nanoscale properties contribute to their macroscopic behaviour.
In this work, using a combination of fluorescence and atomic force microscopy, we
set out to characterize NETosis with respect to its dynamics, as well as high detail
imaging and mechanical properties of NETs. We found that NETs are a filamen-
tous network with a reticulated appearance containing openings that span from
tens of nanometers up to a few microns. Openings up to 500×500 nm2 were the
most frequently observed, indicating that NETs can potentially trap particles that
are much larger, such as bacteria and host circulating cells. Statistical analysis of
the contour length of NET branches typically revealed filament stretches equiva-
lent to the unravelling of the DNA present in at least 2 nucleosomes. The presence
of DNA could also be inferred from force spectroscopy data where force plateaus
of ∼65 pN are indicative of the DNA overstretch transition. We also found that
the protein content of NETs is relevant for its structural integrity and its binding
functionality. Proteolytic treatment of NETs combined with force mapping totalling
4096 probed sites, revealed a highly significant (p<0.001) 40% average drop in
the maximal force of rupture events and 23% average decrease (p<0.001) in the
work involved in the manipulation of NETs.

3D Topographic Image of NETs

We conclude that NETs comprise a porous filament network containing openings
with a size distribution small enough to capture circulating cells. They consist
of a DNA-protein assembly where proteins contribute both to the adhesion of
foreign particles as well as to the structural integrity of NETs. We anticipate that

NETs may work as microscopic mechanical sieves that segregate particles also
as a result of their size. Such behaviour can help to explain their indiscriminate
participation in capturing pathogens as well as in promoting thrombosis.
Acknowledgement/Funding: German Center for Cardiovascular Research
(DZHK); German Ministry of Education and Research (BMBF); Land
Mecklenburg-Vorpommern
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hypoxia and the serotonin transporter
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Background: Pathologically, pulmonary hypertension is characterised by remod-
elling of the pulmonary arteries involving all three layers of the vessel wall. Pre-
vious studies have shown that pulmonary artery fibroblasts show an increase in
proliferation in response to hypoxia and that this response is depended on acti-
vation of p38 MAP kinase. Genetic mutations leading to the disruption of BMP
signalling have been identified in Heritable Pulmonary Hypertension (PH). How-
ever not all people with a BMPR2 haploinsufficiency develop PH, i.e. there is re-
duced gene penetrance. One hypothesis that may account for the low penetrance
of the disease among BMPR2 mutation carriers is that additional environmental
or genetic modifying factors are required which act in concert with BMPR2 defi-
ciency to induce a pulmonary hypertensive phenotype. It is therefore important
that potential “second hits” be identified. We choose to examine the serotonin
pathway as a possible second hit as this pathway has also been implicated in the
pathogenesis of Pulmonary Hypertension.
Purpose: To investigate in vitro whether a PH pro-proliferative phenotype would
be observed in BMPR2+/– mice pulmonary artery fibroblasts where there was
also serotonin transporter (SERT) over-expression and to investigate the role of
the p38 MAP kinase pathway in the proliferative response to hypoxia in pulmonary
artery fibroblasts.
Methods: BMPR2+/– mice were generated from the C57BL/6J strain at the Uni-
versity of Cambridge, UK. Transgenic mice that over express the gene for human
SERT (SERT+ mice) were developed from the C57BL/6 x CBA background strain.
The BMPR2+/– / SERT+ mouse was generated at the University of Glasgow, UK.
SERT+ males were crossed with BMPR2+/– females. Pulmonary artery fibrob-
lasts were isolated from all genotypes (wild type (WT), BMPR2+/–, SERT+ and
BMPR2+/– / SERT+) and subjected to hypoxic conditions as an experimental
model of pulmonary hypertension. Fibroblasts were cultured in the presence and
absence of foetal calf serum as this has previously been shown to be necessary
for the hypoxic response of pulmonary fibroblasts in vitro. Proliferation and migra-
tion of cells was studied. The MAP kinase signalling pathway was also examined
as we have previously shown it to be important in the proliferation of pulmonary
artery fibroblasts in experimental pulmonary hypertensive models.
Results: Fibroblasts lacking the BMPR2 gene and over-expressing the serotonin
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transporter showed an increase in proliferation and cell migration compared to
the other cell types when cultured in the absence of serum. This response could
be abrogated by inhibition of p38 MAP kinase.
Conclusion: Pulmonary artery fibroblasts from BMPR2+/– / SERT+ mice show
an increased proliferative response to hypoxia, supporting the “double-hit hypoth-
esis”. This response is a result of a p38 MAP kinase dependent pathway.

P709 | BENCH
molecular mechanism of worsening aortic dissection by high salt
through IL-17 pathway

N. Nishida1, H. Aoki2, S. Ohno1, M. Nishihara1, A. Furusho1, S. Hirakata1,
M. Hayashi1, S. Ito1, H. Yasukawa1, Y. Fukumoto1. 1Kurume University School of

Medicine, Cardiovascular Medicine, Kurume, Japan; 2Cardiovascular Research

Institute of the Kurume University, Kurume, Japan

Background: Aortic dissection (AD) is one of the fatal cardiovascular diseases,
in which proinflammatory response is proposed to be important. High salt intake
is an established risk factor of cardiovascular diseases, although the molecular
mechanism has not been fully understood.
Method and results: In this study, we investigated the effect of high salt in-
take on a mouse AD model that was induced by continuous infusion of beta-
aminopropionitrile (BAPN), a collagen/elastin crosslink inhibitor, and angiotensin
II (AngII). High salt intake was achieved by giving 1% NaCl as drinking water
1 week prior to and during the BAPN+AngII infusion. BAPN+AngII caused tho-
racic and suprarenal AD in most of the mice within 2 weeks. The severity of AD
as determined by lesion length was significantly higher in high salt group than
in normal salt group, whereas systolic blood pressure or pulse rate showed no
significant changes. Because recent studies have demonstrated that high salt
activates TH17/IL-17 pathway that is central to the inflammatory response, we
examined the effect of high salt on TH17/IL-17 pathway. High salt didn’t increase
plasma IL-17a, but increased IL-17 receptors in aorta, suggesting that high salt
may increase the sensitivity of aortic tissue to IL-17. We next examined the in-
volvement of IL-17 in AD using IL-17 knockout mice (IL17-KO). Significantly, dele-
tion of IL-17 gene abolished the exacerbating effect of high salt on the severity
of AD. Transcriptome analysis of aortae showed that strong induction of proin-
flammatory genes and suppression of extracellular matrix (ECM) genes precede
the AD development after BAPN+AngII. Although IL-17 is central to inflammatory
response in general, alteration of inflammatory response was not prominent in
IL17-KO aorta at the baseline before the high salt or BAPN+AngII administration.
Instead, genes for ECM were upregulated in IL17-KO. Immunofluorescence stain-
ing showed that Smad2, a central regulator of ECM metabolism, was activated
in the medial layer of IL-17-KO aorta. Picrosirius red staining showed that the
amount of medial collagen fibers, the major ECM to support the physical strength
of aorta, was increased in IL17-KO compared to wild type mice. High salt intake
downregulated ECM genes in wild type aorta, but upregulated in IL-17-KO. Anal-
ysis of physical properties in excised aortic tissue revealed that high salt intake
weakened aorta in wild type, but not in IL-17 KO aorta.
Conclusion: These data uncovered the unexpected role of IL-17 and salt to sup-
press ECM metabolism in aorta. We conclude that high salt induces the weaken-
ing of ECM, which worsens AD in the IL-17-dependent manner. Salt intake and
IL-17 represent therapeutic targets for AD, and salt restriction may be a practical
and low cost strategy for prevention of AD.
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Placement of a sheath during cardiac catheterization could influence
on the pressure waveform

M. Shiraishi, T. Murakami, T. Nawa, K. Shiraga, S. Fukuoka, H. Kobayashi,
H. Nagamine, K. Hiagashi, H. Nakajima, H. Aotuka. Chiba Children’s Hospital,

Department of Cardiology, Chiba, Japan

Background: Analyzing central arterial pressure waveform obtained by an in-
vasive method is the gold standard for the pulse wave analysis. However, it is
reported that the aortic pressure augmentation by the aortic pressure wave re-
flection occurs by external compression of the femoral arteries. Therefore, it is
possible that the cardiac catheterization itself could influence on the pressure
waveform.
Purpose: The purpose of this study is to clarify the influence of the sheath place-
ment in a femoral artery on aortic pressure waveform.
Methods: This study enrolled 14 patients (11 men and 3 women) who under-
went a cardiac catheterization. The mean age was 4 years (range 1 to 12 years).
All patients were placed a sheath in their femoral arteries and the size of the
sheath were 4F in 11 and 5F in 3. The change in the pulse pressure waveform
induced by the placement of the sheath was investigated using a digital fingertip
photoplethysmograph (SDP-100, Fukuda Denshi, Japan). The second derivative
of the fingertip photoplethysmogram (SDPTG) has been verified as a useful non-
invasive method for the pulse wave analysis. We assessed the SDPTG by the b/a
ratio and the d/a ratio based on the height of the pulse wave components. The b/a
ratio means the arterial stiffness and the d/a ratio represents the degree of the
pressure wave reflection. That is to say, the high b/a ratio means the stiff aorta
and the low d/a ratio represents the enhancement of the aortic pressure wave
reflection.
Results: By the placement of the sheath in the femoral artery, the b/a ratio

was not influenced (mean ± SEM, sheath (−): -0.561±0.024 vs. sheath (+): -
0.554±0.018; p=0.690) and the d/a ratio significantly decreased (-0.151±0.019
vs. -0.194±0.024; p=0.001). Heart rate (94.1±4.0 mmHg vs. 91.6±3.7; p=0.215),
systolic brachial cuff blood pressure (90.1±3.4 vs. 88.2±2.9; p=0.115), diastolic
brachial cuff blood pressure (45.2±2.7 vs. 41.9±2.7; p=0.055) and pulse pressure
(44.9±2.7 vs. 46.4±2.5; p=0.223) did not change.

Cardiovascular parameters

Parameter Sheath (−) Sheath (+) p value

Heart rate (bpm) 94.1±4.0 91.6±3.7 0.215
Systolic brachial cuff BP (mmHg) 90.1±3.4 88.2±2.9 0.115
Diastolic brachial cuff BP (mmHg) 45.2±2.7 41.9±2.7 0.055
Pulse pressure (mmHg) 44.9±2.7 46.4±2.5 0.223

BP = blood pressure. Data are given as mean ± SEM.

The change in the SDPTG

Conclusions: The placement of the femoral arterial sheath enhances the pres-
sure wave reflection and would lead to a change in the central aortic pressure
waveform. The cardiac catheterization by femoral arterial approach itself could
influence on the result of the pulse wave analysis
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Endothelial lectin-like oxidized low-density lipoprotein receptor-1
(LOX-1) exacerbates ischemia/reperfusion-induced cerebral injury

M.F. Reiner1, R.D. Spescha1, H. Amstalden1, C. Diaz-Canestro1, S. Briand1,
R.S. Derungs2, A. Semerano3, D.S. Gaul1, G. Savarese1, G.A. Kullak-Ublick4,
M. Sessa3, J.H. Beer5, T.F. Luescher6, A. Akhmedov1, G.G. Camici1. 1University

of Zurich, Center for Molecular Cardiology, Schlieren, Switzerland; 2University of
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Dept. of Clinical Pharmacology and Toxicology, Zurich, Switzerland; 5Cantonal
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Center, Dept. of Cardiology, Zurich, Switzerland

Background: Vascular lectin-like oxidized low-density lipoprotein receptor-1
(LOX-1) promotes inflammation, apoptosis and oxidative stress, which are cru-
cial components to ischemia/reperfusion (I/R) brain damage. In this study we in-
vestigate the role of endothelial LOX-1 in I/R-induced brain injury using a mouse
model of ischemic stroke, primary human brain microvascular endothelial cells
(HBMVECs) as well as peripheral blood monocytes (PBMs) from ischemic stroke
patients.
Methods: Endothelial LOX-1 transgenic (LOX-1TG) (C57BL/6 background) and
wild-type (WT) mice underwent transient (45min) middle cerebral artery (MCA)
occlusion followed by 24hours of reperfusion; stroke volumes were assessed by
serial TTC stainings and neurological deficits by neurological score and Rotarod
tests. In addition, vascular LOX-1 responsiveness was investigated in MCAs of
WT mice following I/R. To further investigate underlying mechanism, LOX-1 trans-
fected HBMVECs were exposed to hypoxia/reoxygenation (4hours/4hours) and
proapoptotic downstream targets of LOX-1 were investigated. Finally, in order to
translate our findings to the human situation, LOX-1 responsiveness was deter-
mined in ischemic stroke patients using PBMs as surrogate cells and compared
to age-, sex- and risk factor-matched control subjects.
Results: Following I/R, LOX-1 expression was enhanced in MCAs of WT mice,
as compared with sham-operated animals. Furthermore, LOX-1TG mice revealed
increased stroke volumes (WT, 46±10mm3; LOX-1TG, 82±9mm3, n=7 per group)
and decreased neuromotor functions, compared with WT animals. Similarly,
LOX-1 was upregulated in HBMVECs exposed to hypoxia/reoxygenation. LOX-
1-transfected HBMVECs revealed increased cell death and caspase-3 activation,
as compared with empty vector-transfected cells. At the clinical level, we found
that PBMs of ischemic stroke patients exhibited increased LOX-1 expression lev-
els 6 hours after symptom onset, which returned to levels of control subjects
within 24 hours.
Conclusions: Brain ischemia/reperfusion induces vascular LOX-1 expression
in WT mice as well as in primary human cerebrovascular endothelial cells and
monocytes from patients with ischemic stroke. Endothelial LOX-1 overexpression
in the mouse augments stroke volumes and neuromotor deficits suggesting its
involvement in the pathogenesis of ischemia/reperfusion-induced brain damage.
Acknowledgement/Funding: Swiss National Science Foundation (310030_
147017 to GGC) and the Foundation of Cardiovascular Research – Zurich Heart
House, Zurich, Switzerland.
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Association of common genetics variants and their association with
vascular organ damage in untreated hypertension

E. Androulakis, N. Papageorgiou, E. Chatzistamatiou, A. Miliou, G. Moustakas,
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Purpose: The angiotensinogen (M235T) and aldosterone synthase (CYP11B2)
gene polymorphisms have been positively associated with vascular properties.
Therefore, in the present study we examined whether these variants affect
carotid-femoral pulse wave velocity (cf-PWV), flow mediated dilation (FMD), ul-
trasound measurement of the intima-media thickness of carotid arteries (C-IMT),
augmentation index, ankle-brachial index.
Methods: The study population consisted of 318 untreated essential hyperten-
sives and a control group, consisted of 193 matched subjects. cf-PWV, FMD,
ultrasound measurement of the C-IMT, augmentation index and ankle-brachial
index were evaluated. The gene mutations frequencies were determined using
polymerase chain reaction (PCR) technique. Serum cystatin-C levels and inflam-
matory biomarkers were measured by the ELISA method.
Results: 235TT homozygotes had significantly lower FMD compared with M al-
lele carriers in controls (p=0.038) and c-fPWV was higher in TT homozygotes
compared with MM+MT genotypes in hypertensive patients (p=0.025). With re-
spect to other vascular properties we observed no other significant associa-
tions across genotypes. Regarding the CYP11B2 promoter genotype we have
observed higher values of IMT in -344TT homozygosity, in the group of hyper-
tensives (712.5±16.2 vs 781.6±33.5 μm, p=0.03). Notably, it was observed that
T-allele carriage was significantly associated with higher prevalence of atheroscle-
rotic plaques in the study population (OR: 0.32; CI 0.12 to 0.85, p=0.01), and
similar results were obtained for hypertensives, though without reaching statisti-
cal significance (p=0.07). Moreover, after adjustment for co-variables, cystatin-C
levels correlated significantly with PWV values both in total (r=0.27, p=0.03) and
in hypertensive populations (r=0.23, p=0.0008). Interestingly, in univariable anal-
yses, increased levels of cystatin-C (above 75th percentile) correlated with higher
PWV values (p=0.0019).
Conclusions: We have shown that 235TT homozygotes had significantly lower
FMD in controls and c-fPWV was higher in TT homozygotes compared with
MM+MT genotypes in hypertensive patients. In addition, we have observed higher
values of IMT in -344TT homozygosity, in the group of hypertensives, while T-
allele carriage was significantly associated with higher prevalence of atheroscle-
rotic plaques in the study population. Our results suggest that angiotensinogen
genotypes are associated with arterial stiffness, whereas CYP11B2 promoter
variant potentially constitutes a marker of subclinical atherosclerosis in untreated
hypertension.
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Impact of alirocumab treatment on renal function
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Background: Mesenchymal cells of the kidney express PCSK9, although PCSK9
function in the kidney is unclear. The effects of PCSK9 antibodies on renal func-
tion have not been fully characterised.
Purpose: To investigate impact of alirocumab (ALI) on renal function using pooled
data from 10 Phase 3 ODYSSEY trials (24–104 weeks).
Methods: Patients (n=4983; most at high CV risk receiving maximally tolerated
statin) were randomised to receive ALI 75/150 mg every 2 weeks vs placebo
[PBO] 5 trials or ezetimibe [EZE] 5 trials. Patients were on background statin ±
other lipid-lowering therapies except in 2 trials (no statin). Data were pooled by
ALI dose or control; analyses were based on moderate chronic kidney disease
(CKD) or proteinuria status.
Results: At baseline 10% of patients had moderate CKD (estimated glomerular
filtration rate [eGFR]: 30–59 mL/min/1.73m2) and 90% had mild/no CKD (eGFR:
≥60 mL/min/1.73m2). 68% were negative, 23% had trace and 9% were positive
for dipstick proteinuria. Mean eGFR (Fig), serum creatinine (Cr) and blood urea
nitrogen (BUN) measurements were unchanged up to 104 weeks in ALI and con-
trol arms regardless of CKD severity. eGFR, Cr and BUN levels were stable in
ALI and control arms, with or without presence of proteinuria (Table). At Week
24 reductions from baseline in elevated LDL-C were similar across all ALI treat-
ment groups regardless of baseline moderate CKD or proteinuria status. Adverse
events were similar in ALI and control groups, regardless of moderate CKD status.
Haematuria developed in <2% of patients with no imbalance between groups.

Table 1. Mean change from baseline to Week 24

Proteinuria ALI 75/150 mg and 150 mg vs PBO ALI 75/150 mg vs EZE

n PBO ALI n EZE ALI

eGFR, mL/min/1.73m2

Negative 1912 −0.1 (10.9) 0.5 (10.4) 796 0.1 (9.6) 0.3 (10.7)
Trace 620 −1.0 (9.7) −0.2 (10.9) 267 −0.6 (11.7) 0.9 (10.1)
Positive 256 1.6 (9.4) 1.1 (12.7) 96 −0.3 (10.2) −3.4 (13.5)

Cr, umol/L
Negative 1920 −0.5 (19.1) −0.3 (11.2) 797 −0.3 (8.7) −0.4 (15.0)
Trace 621 0.3 (10.9) −0.7 (11.9) 267 0.8 (21.6) −0.9 (9.7)
Positive 257 −1.0 (11.2) −1.3 (12.8) 96 3.0 (11.2) 3.4 (13.8)

BUN, mmol/L
Negative 1916 0.07 (1.42) 0.07 (1.49) 796 0.03 (1.46) −0.04 (1.50)
Trace 621 0.11 (1.74) −0.11 (1.56) 267 −0.15 (1.63) −0.16 (1.35)
Positive 257 0.23 (1.50) 0.15 (1.74) 96 0.65 (2.48) −0.02 (2.45)

eGFR over time: baseline to W104

Conclusion: ALI did not impact renal function irrespective of the presence of
moderate CKD or proteinuria. Renal function did not influence the LDL-C lowering
efficacy or safety profile of ALI.
Acknowledgement/Funding: Sanofi and Regeneron Pharmaceuticals Inc.
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cholesterol levels in diabetic patients

H. Chaen1, S. Kinchiku2, M. Miyata1, S. Kajiya2, H. Uenomachi2, T. Yuasa1,
K. Takasaki1, M. Ohishi1. 11) Cardiovascular Medicine and Hypertension,
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Background: Low-density lipoprotein cholesterol (LDL-C) plays an important role
in the pathogenesis of atherosclerosis and is one of major risk factors of coronary
artery disease. LDL-C is usually estimated by the Friedewald equation [LDL-C
(F)]; LDL-C (F) = TC - (HDL-C+TG/5), where TC is total cholesterol, HDL-C is high
density lipoprotein cholesterol, and TG is triglyceride. Friedewald equation used
a fixed factor of 5 for the ratio of TG to very low-density lipoprotein cholesterol
(TG:VLDL-C). Recently, Martin et al reported a novel method to estimate LDL-C
[LDL-C (M)] using an adjustable factor for the TG:VLDL-C ratio based on strata of
TG and non-HDL-C values (JAMA. 2013; 310: 2061–8). However, the validity of
LDL-C (M) in different races and patients with type 2 diabetic mellitus (DM) has
not been elucidated.
Purpose: The aim of this study is to validate this novel method comparing
three LDLs; LDL-D (M), LDL-C (F) and directly measured LDL-C [LDL-C (D)] in
Japanese patients with type 2 DM.
Method: We measured serum levels of TC, HDL-C and TG after more than 12
hours fasting in patients with type 2 DM. In the consecutive 1828 patients with TG
<400 mg/dl, LDL-C (M) and LDL-C (F) levels were estimated by these lipid data.
LDL-C (D) was also directly measured using the selective solubilization methods
obtained from Kyowa Medex (Tokyo, Japan).
Results: The characteristics of 1828 patients as follows; male: 58.4%,
age: 60.6±11.9 years, TC: 207.7±36.6 mg/dl, HDL-C: 59.5±16.3 mg/dl, TG:
148.8±80.9 mg/dl, LDL-C (F): 118.8±33.5 mg/dl, LDL-C (M): 122.0±32.0 mg/dl,
LDL-C (D): 128.6±32.4 mg/dl, and HbA1c: 7. 6±1.7%. The linear regression anal-
ysis demonstrated that LDL-C (D) showed a stronger correlation with LDL-C (M)
than LDL-C (F) [R=0.979 in LDL-C (M) and R=0.953 in LDL-C (F)]. Furthermore,
we analyzed the effect of serum TG concentrations on the LDL-difference, such
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as LDL-C (D) − LDL-C (F) or LDL-C (D) − LDL-C (M). Although LDL-difference
showed a positive correlation with TG levels, the difference of LDL-C (F) and
LDL-C (D) was getting larger depending on TG levels than that of LDL-C (M) and
LDL-C (D) (Figure).
Conclusion: We for the first time demonstrated that the LDL-C estimated by Mar-
tin’s method was suggested to be more accurate compared with the Friedewald
equation in Japanese patients with type 2 DM. This novel method could be eas-
ily implemented in laboratory reporting systems at virtually no cost, and may be
useful in clinical practice and studies.
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Serum lipoprotein (a) is associated with the presence of ruptured
plaque determined by optical coherence tomography in coronary
artery disease

S. Sakai1, A. Sato2, D. Akiyama2, T. Hoshi2, T. Koizumi1, S. Taguchi1,
K. Aonuma2. 1University of Tsukuba Hospital Mito Medical Center, Cardiology,

Mito, Japan; 2University of Tsukuba, Tsukuba, Japan

Background: Elevated serum lipoprotein(a) [Lp(a)] is a risk factor for cardiovas-
cular disease. There is a causal relationship between Lp(a) excess and risk for
myocardial infarction. However, relationship between serum Lp(a) levels and coro-
nary plaque vulnerability remains unclear.
Purpose: The aim of this study was to evaluate the relationship between Lp(a)
and coronary plaque vulnerability assessed by optical coherence tomography
(OCT).
Methods: We used OCT to determine plaque vulnerability in 179 patients with
coronary artery disease (acute coronary syndrome, n=15; stable angina pec-
toris, n=164). At admission, Lp(a) and other lipid profile markers such as low-
density lipoprotein (LDL), very low-density lipoprotein (VLDL), intermediate den-
sity lipoprotein (IDL), high-density lipoprotein (HDL), malondialdehyde-modified-
LDL, remnant-like lipoprotein particles (RLP), Apoprotein B, and eicosapen-
taenoic acid (EPA)/arachidonic acid (AA) ratio were measured.
Results: Level of serum Lp(a) and other lipid profile markers were not signifi-
cant between patients with thin-cap fibroatheromas (TCFAs; defined as lipid-rich
with plaque cap thickness <65μm) and those with non-TCFA. In patients with rup-
tured plaque, we detected more TCFA, and more frequently lipid rich (94% versus
55%, p<0.001), and wider lipid arc (167±8.6°versus 129±4.7°, p=0.002). Serum
Lp(a) levels was significantly higher in patients with ruptured plaque compared
with those with non-ruptured plaque (25.4±3.7 versus 17.4±1.6, p=0.048), but
not other lipid profile markers. Multivariable logistic regression analysis revealed
that serum Lp(a) levels were associated with the presence of ruptured plaque
(odds ratio, 1.03; 95% CI, 1.00–1.05; p=0.031) after adjusting some cofounding
factors.
Conclusion: Serum Lp(a) levels might be associated with the coronary plaque
vulnerability in the culprit lesion.
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Decreased circulating omega-6 fatty acid levels are associated with
total mortality in patients admitted to cardiac intensive care unit
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Background: Polyunsaturated fatty acids (PUFAs), especially omega-3 PUFAs,
have several important roles in the pathogenesis of cardiovascular diseases. Re-
cently, several studies have reported the anti-inflammatory and anti-atherogenic
effects of omega-6 and omega-3 PUFAs. However, the clinical significance of
PUFA metabolism in the acute phase of cardiovascular diseases remains un-
known. Therefore, we investigated the association between circulating PUFA lev-
els and clinical prognosis in patients admitted to the cardiac intensive care unit
(CICU).
Methods: We recruited 456 consecutive patients (acute decompensated heart
failure: 38.4%, acute coronary syndrome: 37.9%) admitted to CICU in our Univer-
sity Hospital from April 2012 to October 2013. Fasting plasma PUFA levels, in-
cluding eicosapentaenoic acid (EPA), docosahexaenoic acid (DHA), arachidonic
acid (AA), and dihomo-gamma-linolenic acid (DGLA), were measured within 24
h after admission. After excluding patients with malignant diseases, 383 patients
were followed up for 45 months.
Results: During the 2.0 year mean follow-up period, 67 patients died. The lev-
els of AA (153.4±52.4 vs. 169.3±53.2 μg/mL, P=0.03) and DGLA (24.1±17.3
vs. 30.2±12.2 μg/mL, P<0.001), but not EPA (53.2±36.5 vs. 54.2±36.0 μg/mL,
NS) and DHA (115.1±43.8 vs. 124.7±43.2 μg/mL, NS), were significantly lower
in the non-survivor group compared with the survivor group. In addition, DGLA
levels and DGLA/AA ratio were significantly and negatively correlated with BNP
(r=−0.43, P<0.001; r=−0.36, P<0.001; respectively) and CRP levels (r=−0.19,
P=0.002; r=−0.11, P=0.04; respectively). Kaplan–Meier survival analysis showed
that both low AA and DGLA levels, but not EPA and DHA levels, were associated
with all-cause mortality. Multivariable Cox regression analysis showed that a low
DGLA level was an independent predictor for all-cause mortality (Hazard ratio,
2.21; P=0.01).
Conclusion: Decreased levels of circulating DGLA, AA, and DGLA/AA ratio in
patients admitted to CICU were significantly associated with total mortality, sug-

gesting that circulating omega-6 PUFA levels, rather than omega-3 PUFA levels,
play a role in the pathogenesis of acute cardiovascular diseases.
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Pitavastatin lowers plasma levels of CoQ10 less than equipotent doses
of rosuvastatin or atorvastatin
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Background: The reduction of CoQ10 following statin therapy is considered a
possible mechanism for muscle-related adverse events and may be related to risk
of incident diabetes. CoQ10 has been found to be deficient in patients with dia-
betes and may be able to counteract various metabolic disturbances associated
with insulin resistance. Recent meta-analyses have shown the increase in risk of
incident diabetes following treatment with statins is dose-dependent and statin-
dependent. Lipoprotein Insulin Resistance (LPIR) is a new biomarker strongly
associated with increased insulin resistance and potentially incident diabetes and
may be an early indicator of type 2 diabetes risk.
Hypothesis: In an impaired glucose tolerant adult patient population with dyslipi-
demia, pitavastatin will lower CoQ10 less and decrease LPIR more than equipo-
tent doses of rosuvastatin or atorvastatin.
Method: Single site double blind study of 134 patients with impaired glucose
tolerance randomized to pitavastatin (4 mg/qd), rosuvastatin (5 mg/qd) and ator-
vastatin (20 mg/qd) for 12 weeks. The primary endpoint was to determine the
difference in plasma levels of total CoQ10, ubiquinol, and ubiquinone, before and
after 12 weeks of therapy, between the three groups. A secondary analysis of the
data measured serum LPIR at baseline and following treatment. Nine patients
were unable to complete the study.
Results: Comparable LDL-C reduction was noted among the 3 groups,
(p=0.2626), however, pitavastatin decreased CoQ10 levels, in particular
ubiquinol, significantly less than atorvastatin and rosuvastatin (p=0.0401). No
statistically significant treatment difference was observed in ubiquinone levels
(p=0.6988), however the significant change in ubiquinol allowed total CoQ10
(p=0.0697) to be marginally significant. No statistically significant treatment differ-
ences were observed in the metabolic or lipid measures. Among the lipoprotein
particles and apolipoproteins, LDL-particle number showed a significant differ-
ence between treatment groups (p=0.0087); as subjects in the rosuvastatin arm
exhibited the smallest decrease in LDL-particle number, while those in the ator-
vastatin arm exhibited the largest decrease, followed by pitavastatin. In the LPIR
data analysis, mean LPIR did not change significantly from pre- to post-treatment
for any treatment arm, however, both pitavastatin and atorvastatin showed non-
zero decreases in LPIR, with the greatest change being with pitavastatin.
Conclusion: Pitavastatin showed the smallest reduction in CoQ10 as well as
greatest reduction in LPIR compared to atorvastatin and rosuvastatin. Pitavastatin
may be preferred when considering a statin therapy for patients needing potent
LDL-C and LDL-P reduction but at risk of developing diabetes. Further studies are
necessary to determine the clinically relevant changes in levels of CoQ10 and
in markers of insulin resistance and incident diabetes with statin therapy when
considering treatment regimens.
Acknowledgement/Funding: Kowa Pharmaceuticals
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MicroRNA-19a reduces thrombogenicity in diabetes via targeting of
tissue factor
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Background: Diabetes mellitus is characterized by chronic vascular inflammation
and a main risk factor for cardiovascular mortality. In particular, elevated levels of
circulating tissue factor (TF) lead to increased thrombogenicity in patients with di-
abetes and poor glycemic control. Recently, microRNA (miR)s, such as miR-19a,
have been implicated in TF regulation. In the present study we sought to elucidate
the role of miR-depending TF expression and procoagulability in diabetes.
Methods and results: Plasma samples of 44 patients with known Dia-
betes and poor glycemic control were assessed for the expression of miR-
19a, TF protein, TF activity, and markers for vascular inflammation. High
miR-19a expression was associated with reduced TF protein, TF-mediated
procoagulability, and vascular inflammation as estimated by expression of
vascular adhesion molecule-1 and leukocyte count. We found plasma miR-
19a to strongly correlate with miR-126 (r= 0.92, p<0.0001). Human mi-
crovascular endothelial cells were transfected with a miR-mimic or a control-
miR. miR-19a transfection led to suppression of TF mRNA and protein.
miR-19a and miR-126 in concert exhibited additive inhibition of TF ex-
pression and activity of a luciferase reporter construct containing the F3
3’UTR.
Conclusion: We conclude that miR-19a and miR-126 have anti-thrombotic prop-
erties via regulating post-transcriptional TF expression and, thereby, contribute to
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the vascular homeostasis in diabetes. Modulating the post-transcriptional reg-
ulation of TF in diabetes may provide a new future anti-thrombotic and anti-
inflammatory therapy strategy.

P719 | BEDSIDE
Carotid thermal heterogeneity and aortic stiffness: the heat is on

I. Koutagiar, C. Vlachopoulos, K. Toutouzas, D. Terentes-Printzios,
M. Abdelrasoul, J. Skoumas, G. Benetos, S. Galanakos, A. Rigatou, D. Tousoulis.
Hippokration Hospital, University of Athens, 1st Department of Cardiology,

Athens, Greece

Background: Microwave Radiometry (MWR) is a new validated method, which
allows evaluation of thermal heterogeneity of carotid arteries and is associated
with inflammation. Aortic elastic properties as assessed by aortic stiffness and
wave reflections are important predictors of CVD.
Purpose: The aim of this pilot study was to determine if thermal heterogeneity
in the carotid arteries is associated with aortic elastic properties in patients with
dyslipidemia and whether treatment for dyslipidemia affects thermal heterogene-
ity.
Method: Twenty-nine patients with dyslipidemia (mean age 42±13 years, range
22–75, 19 men) without known cardiovascular disease, underwent assessment
of carotid thermal heterogeneity (temperature difference — �T) using MWR.
Mean common carotid intima-media thickness (CIMT) was also assessed. Aor-
tic stiffness was assessed with carotid-femoral pulse wave velocity (cfPWV) and
wave reflections with aortic augmentation index (AIx). Twenty-one patients were
treated for 6 months with statin or/and ezetimibe and thermal heterogeneity was
assessed after treatment.
Results: There was a negative correlation between �T in the carotid arteries
and cfPWV (r=-0.397, p=0.033) as well as a positive correlation between �T and
cIMT (r=0.474, p=0.009). In multivariate regression analysis, after adjustment for
potential confounders such as age, sex and mean blood pressure, cfPWV showed
a negative correlation with �T in carotid arteries (Adjusted R2=0.284, p=0.006).
In multivariate regression analysis, after adjustment for potential confounders
such as age, sex, mean blood pressure and body-mass index, cIMT showed a
positive correlation with �T in carotid arteries (Adjusted R2=0.258, p=0.048).
AIx showed no association with thermal heterogeneity. Thermal heterogeneity
after 6 months of treatment was reduced statistically significant (0.88±0.42 to
0.58±0.29°C, p=0.021)
Conclusion: In a group of patients with dyslipidemia thermal heterogeneity in the
carotid arteries was inversely associated with aortic stiffness but positively asso-
ciated with carotid subclinical atherosclerosis. Moreover, dyslipidemia treatment
reduced thermal heterogeneity after a short-term period, implying a beneficial
effect of treatment on thermal heterogeneity.

P720 | BENCH
A non-steroidal antagonist of mineralocorticoid receptor (MR) protects
from coronary reserve loss and diastolic dysfunction worsened by
exercise in mice with cardiomyocyte-specific MR overexpression

A. Ouvrard-Pascaud1, A. Gueret1, J. Thireau2, L. Nicol1, L. Fazal3, C. Delcayre3,
S. Richard2, V. Richard1, F. Jaisser4, P. Kolkhof5, P. Mulder1. 1INSERM U1096,

Rouen, France; 2Laboratory for Cardiovascular Physiology of Montpellier,

Inserm U1046, Montpellier, France; 3Inserm UMR-S 942, Inserm UMR-S 942,

Paris, France; 4The Cordeliers Research Center, Inserm U1138, Paris, France;
5Bayer-pharmaceuticals, Wuppertal, Germany

Introduction: Mice with cardiomyocyte-specific mineralocorticoid receptor over-
expression (MR-Cardio) are characterized by arrhythmias (premature ventricular
beats and tachycardia) (Circulation 2005) and by impaired endothelial dependent
relaxation of isolated coronary arteries (Am J Physiol Heart Circ Physiol 2011).
However, whether this affects exercise performance has not yet been evaluated.
Purpose: To test whether impaired heart functional parameters aggravated by
treadmill exercise in MR-Cardio mice can be improved by 4 weeks oral treatment
with the non-steroidal MR antagonist BR-4628 (1 mg/kg/day).
Methods: We assessed i) ECG telemetry at rest and during treadmill running
(stepwise of 10 min at 19, 21 and 25 cm/sec), ii) measurements by magnetic
resonance imaging (MRI) of left ventricular (LV) coronary reserve (difference be-
tween basal and maximal perfusion under stimulation of A2a adenosinergic re-
ceptor by ATL307 inducing vasodilatation), and iii) LV hemodynamic by invasive
pressure-volume loops.
Results: MR-cardio mice were found to possess an increased prevalence of
ventricular tachycardia after epinephrine injection (2mg/kg). Compared to con-
trol mice (Ctrl), ECG telemetry at baseline indicated increased ST-elevation,
increased number of sinus arrests and ventricular extrasystoles in MR-Cardio
mice. There was no difference between MR-Cardio and Ctrl mice in motil-
ity (rotarod device) and spontaneous locomotor activity (open-field test). How-
ever, during the running phase and the subsequent resting phase, ECG teleme-
try showed increased QTc duration (from speed 21 cm/sec) and exacerba-
tion of the ST-elevation in MR-Cardio mice. Coronary reserve (measured by
MRI) was decreased in MR-Cardio mice, but improved by 4 weeks treatment
with BR-4628 (coronary reserve: Ctrl 5.2±0.7; MR-Cardio 2.4±0.7, p<0.05 vs.
Ctrl; MR-Cardio+BR 3.9±0.8 ml.min-1.g-1, NS vs. Ctrl). Moreover, LV hemo-
dynamic assessments showed impairments in Left Ventricular-End-Diastolic-

Pressure (LVEDP) and LVEDP-Volume-Relation (LVEDPVR) in MR-Cardio mice,
reflecting LV diastolic filling and LV compliance which were also improved with
BR-4628 treatment [(LVEDP: Ctrl 5.10±0.57; MR-Cardio 8.94±0.88, p<0.01 vs.
Ctrl; MR-Cardio+BR 6.06±0.56; NS vs. Ctrl) and (LVEDPVR: Ctrl 2.33±0.33; MR-
Cardio 4.94±0.51, p<0.001 vs. Ctrl; MR-Cardio+BR 2.74±0.52, NS vs. Ctrl)].
Conclusion: The results suggest that increased cardiac MR expression as re-
ported in several human cardiac pathologies, may cause coronary reserve im-
pairment, diastolic dysfunction and arrhythmias, resulting in inability to exercise.
Treatment of MR-Cardio mice with the non-steroidal MR antagonist BR-4628 im-
proves coronary reserve and diastolic function.
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Uridine triphosphates analogues as inhibitors of platelet P2Y12:
structure activity relationship

D. Guenduez1, S. Halim2, C.W. Hamm1, M. Aslam1. 1University Hospital

Giessen and Marburg, Medical Clinic I, Cardiology and Angiology, Giessen,

Germany; 2University of the Punjab, Centre of Excellence in Molecular Biology,

Lahore, Pakistan

Background and aims: Platelet P2Y12 is an important ADP receptor that
is involved in agonists-induced platelet aggregation and is an important target
for the development of anti-platelet aggregation drugs. The aim of the present
study was to characterise the effects of uridine triphosphate (UTP) and its thio-
(S)-analogues on ADP-induced platelet aggregation.
Methods: The experiments were performed on platelet rich plasma freshly iso-
lated from blood donated by healthy human volunteers. The investigation of
molecular characteristics of these derivatives possibly associated with the inhi-
bition of P2Y12 receptor was also carried out via molecular docking simulations.
Results: UTP inhibited P2Y12 receptors and antagonised ADP-induced platelet
aggregation in a conc.-dependent manner with an IC50 value of ∼250 μM against
ADP (10 μM). A 5-fold increase in the platelet inhibitory activity was observed by
adding a thio (-S) group at position 2 (2S-UTP) of the nucleotide ring with an IC50
value of 30 μM. Interestingly, a 500-fold increase in anti-platelet aggregation ac-
tivity was observed when a (-S) was introduced at position 4 of the nucleotide ring
(4S-UTP) with an IC50 value of 7.5 μM. However, introducing an isobutyl group
at the 4S- position reduced its activity by 2-fold with IC50 of 15 μM. A modeling
study using FRED docking program was performed to dock these compounds into
the ligand binding site of P2Y12 receptor. An excellent correlation was observed
between the experimental findings and the docking results.
Conclusion: The novel data demonstrate for the first time that thio (-S) analogues
of UTP, particular 4S-UTP, are potent P2Y12 receptor antagonists and can be
useful candidates for therapeutic intervention.
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Glucagon-like peptide-1 (GLP-1) reduces microvascular thrombosis,
systemic inflammation and platelet activation in endotoxemic mice

S. Steven1, K. Jurk2, M. Kopp1, S. Kroeller-Schoen1, Y. Mikhed1,
K. Schwierczek2, S. Roohani1, F. Kashani1, S. Tokalov2, S. Danckwardt2,
S. Strand3, P. Wenzel1, T. Muenzel1, A. Daiber1. 1University Medical Center

of Mainz, Center for Cardiology, Cardiology I, Mainz, Germany; 2Center for

Thrombosis and Hemostasis, Mainz, Germany; 3Johannes Gutenberg University

Mainz (JGU), Department of Medicine I, Mainz, Germany

Objective: Sepsis causes disseminated intravasal coagulation (DIC) and se-
vere hypotension, accompanied by high mortality. Inhibition of dipeptidyl pep-
tidase 4 (DPP4i) and supplementation with glucagon-like peptide 1 analogues
(GLP1a) are new therapeutic approaches in diabetes. There is evidence for an
immunemodulatory effect by DPP4i therapy and GLP1a supplementation. We in-
vestigated whether DPP4i and supplementation with GLP1a may improve sepsis
associated vascular complications and disseminated intravasal coagulation.
Methods: C57/BL6j-, DPP4–/– and GLP1receptor–/– mice were used. DPP4i
(linagliptin) and GLP-1a (liraglutide) were applied subcutaneously. Sepsis was in-
duced by lipopolysaccharide (LPS) injection. Fluorescence-based imaging tech-
nique (IVIS Spectrum; using microbeads) was used to detect microvascular oc-
clusion in lungs. Aortic vascular function was tested by isometric tension record-
ing. Aortic tissue and isolated monocytes were used for RT-PCR. Blood samples
were drawn for examination of platelet function (thrombin burst (CAT), aggregom-
etry) in platelet-rich plasma (PRP), cell count and quantification iNOS-derived NO
formation by ESR. Oxidative burst was quantified by chemilimunescence (L-012)
Results: In-vitro experiments of human and mouse platelets revealed antiag-
gregatory effects of GLP1 in response to ADP and thrombin. GLP1a-incubated
platelets showed increased phosphorylation of VASPSer157 (cAMP-dependent)
and increased cAMP levels. In cultured monocytes, oxidative burst was markedly
suppressed by GLP1a and DPP4i. Pharmacological DPP4 inhibition and GLP1a
supplementation of septic animals reduced iNOS activity, diminished the de-
crease in blood platelet count and microvascular occlusion of lung vessels.
Platelet-reactivity of DPP4i and GLP1a treated animals was reduced, whereas
isolated platelets of GLP1receptor–/– animals showed increased reactivity as en-
visaged by more pronounced tissue factor-induced thrombin-generation. DPP4
knockout revealed inverted effects. In GLP1receptor–/– mice, GLP1a therapy
failed to improve both normalization of platelet count and microvascular occlu-
sion. Endothelial function was impaired in LPS-induced sepsis and improved by
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DPP4i, GLP1a therapy and DPP4-knock-out. DPP4i, GLP1a therapy and DPP4-
knock-out reduced aortic mRNA levels of iNOS, P-selectin and IL-6 in endotox-
emia.
Conclusion: The present studies demonstrates that DPP4i and GLP1a therapy
ameliorates sepsis-induced microvascular occlusion by prevention of DIC and en-
dothelial dysfunction. These beneficial effects are likely to be mediated by in-
hibitory effects of GLP1 on platelet function (cAMP-dependent) and activation of
myelomonocytic cells. Future studies will be directed towards the translation of
this concept to septic patients.

P723 | BENCH
Mean platelet volume and platelet reactivity in acute coronary
syndromes: is there a correlation?

J.C. Nicolau, T.F. Dalcoquio, A.G. Ferrari, R.H.M. Furtado, C.A.K. Nakashima,
M.A. Scanavini, F.B.B. Arantes, F.R. Menezes, L.M. Baracioli, J.A.F. Ramires,
C.M.C. Strunz, R. Kalil on behalf of ANTS (ANtiplatelet Therapy Study) Group.
Heart Institute of the University of Sao Paulo (InCor), Sao Paulo, Brazil

Background: Previous reports shows that “young” (immature) platelets, on the
average, have larger volumes, when compared with “older” platelets; moreover,
it is known that the former are metabolically and enzymatically more active. On
the other hand, in the setting of acute coronary syndromes (ACS) mean platelet
volume (MPV) has been used in the literature as a surrogate for “young” platelets;
however, the correlation between MPV and platelet aggregability (PA) is poorly
understood in this population. To the best of our knowledge, this is the first study
correlating MPV with PA utilizing VerifyNow® P2Y12 (VN), a point of care test, in
ACS patients.
Purpose: To evaluate the association between MPV and PA at Coronary Care
Unit (CCU) discharge, in patients with ACS.
Methods: From 247 patients with ACS submitted in a routine basis to a PA
measurement with VN at CCU discharge, and included prospectively and con-
secutively in a dedicated databank, we selected retrospectively 170 patients
that also had MPV measured at the CCU discharge (mean age 61.9±11.8 y.o.,
69,2% men). All patients were on dual antiplatelet therapy. The median PA ob-
tained was 170 PRU, and the population was divided in those with PA ≥ median
(Group I, n=86) or < median (Group II, n=84). Univariate and multivariable anal-
yses were developed, with the utilization of chi-square (categorical variables),
parametric/non-parametric (continuous variables) and stepwise logistic regres-
sion tests (VN as dependent variable and 27 other variables as independent ones,
as age, platelet count, history of diabetes mellitus, smoking habit, ST-segment el-
evation myocardial infarction and creatinin peak during hospitalization).
Results: By univariate analysis, the MPV mean (±SD) value obtained was
7.95±1.24 fL for Group I and 7.36±0.82 fL for Group II (P-value=0.001). In the
adjusted model only MPV, history of diabetes mellitus and statin use during hos-
pitalization correlated significantly and independently with platelet aggregability
at CCU discharge (Table).

Variables independently associated with platelet aggregability OR 95% CI P-value
after ACS

MPV 1.86 1.29 to 2.67 0.001
History of diabetes mellitus 3.44 1.66 to 7.10 0.001
Statin use during hospitalization 0.14 0.02 to 0.72 0.019

Conclusion: The present study showed, in an ACS population, a highly signif-
icant association between MPV (as a surrogate endpoint to immature platelets)
and platelet aggregability. The clinical importance of these findings should be ad-
dressed in studies with adequate sample size to analyze hard endpoints.
Acknowledgement/Funding: National Council for Scientific and Technological
Development (CNPq) - Brazil
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Is efficacy of platelet aggregation inhibition by endogenous
endothelial platelet antagonists enhanced by oral ticagrelor mediated
P2Y12 blockade?

J. Rossington1, A. Hoye1, K.M. Naseem2. 1Hull York Medical School, Academic

Cardiology, Hull, United Kingdom; 2University of Hull, Hull York Medical School,

Hull, United Kingdom

Background: Acute coronary syndrome (ACS) is a spectrum of cardiovascular
conditions characterised by the presence of an unstable atherosclerotic plaque
with overlying thrombus. P2Y12 receptor antagonists play a pivotal part in the
management of ACS by inhibiting ADP-induced platelet aggregation. PURPOSE
This study evaluated the effect of P2Y12 receptor antagonism by oral ticagrelor on
the action of endogenous endothelial inhibitors of platelet activation, and overall
endothelial function, in healthy subjects.
Methods: Samples were incubated for 2minutes with variable concentrations
of S-Nitrosoglutathione (GSNO) (nitric oxide donor) or prostacyclin (PGI2) and
then maximally activated with a PAR1 receptor agonist (10μM). As measures of
platelet activation p-selectin, fibrinogen and platelet leukocytes aggregate (PLA)
associated fluorescence was quantified using flow cytometry. Analysis was per-
formed at baseline and following 3days of ticagrelor. Endothelial function was as-
sessed using the validated EndoPAT method, generating a reactive hyperaemic

index (RHI). Statistical analysis was performed using paired t-test on SPSS ver-
sion 22.
Results: Ten healthy subjects (7 men) had a mean age 56±9 years; baseline
investigations were all within normal limits. The results demonstrated that tica-
grelor had a synergistic relationship with both endothelial vasodilators (GSNO
and PGI2) as p-selectin expression was significantly inhibited. Prostacyclin 1nM
generated a higher than threefold increase in inhibition compared to that ex-
pected by an additive effect (inhibition from ticagrelor alone added to that related
to prostacyclin 1nM). Results for fibrinogen expression were consistent with the
p-selectin findings. The PLA data supported the direct measures as no statistical
response to prostacyclin prior to ticagrelor but a 50% reduction in aggregate for-
mation seen with 10nM post ticagrelor. Endothelial assessment showed a mean
RHI within normal limits pre ticagrelor (2.19±0.46) with an increase post ticagrelor
(2.42±0.57), although this did not reach statistical significance (p=0.225).

Table 1. Cells positive for both leukocyte (CD45) and platelet (CD42a) markers following
activation, representing PLA formation

PLA (%) PLA (%) PLA (%) PLA (%)
no PGI2 PGI2 0.1 nM PGI2 1 nM PGI2 10 nM**

Pre ticagrelor 83.3 83.0 81.5 81.2
Post ticagrelor 82.9 80.0 79.2 39.9

**p value = 0.005.

Conclusions: P2Y12 blockade by ticagrelor enhances the antiplatelet activity
of endogenous endothelial vasodilators. There may also be a role in improving
overall endothelial function. Future research is needed to explore this relationship
and the effects of underlying endothelial dysfunction in patients.
Acknowledgement/Funding: This study was supported by funding from As-
traZeneca.
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Platelet activity recovery time is 48 hours slower than the platelet
count recovery in hemorrhagic dengue fever infeceted subjects

P.-T. Lee1, P.-Y. Liu2, P.-Y. Liu1. 1Division of Cardiology, National Cheng Kung

University Hospital, Tainan, Taiwan ROC; 2Institute of Clinical Medicine, National

Cheng Kung University, Tainan, Taiwan ROC

Background: Hemorrhagic dengue shock is associated with thrombocytopenia
and platelet dysfunction. It is lethal especially when patients carry with comor-
bidity diseases, including coronary artery disease. Current practical guideline for
dengue fever defines the “recovered platelet count” as greater than 150×109/L.
However, no one test whether the actual “platelet activity” recovered at this time
point. The timing of when to resume antiplatelet agents among these patients re-
mained unanswered. We thus test the recovery timing of thrombocytopenia and
platelet dysfunction in patients with hemorrhagic dengue virus infection.
Methods: We enrolled 12 patients (male in gender 83.3%; average in age: 55±25
years) who were diagnosed as hemorrhagic dengue fever between Sept. 01
and Oct. 20 in 2015, during which period an endemic outbreak of dengue fever
happened in Southern Taiwan. Using the Multiplate® analyzer, a point-of-care
impedance aggregometer, we test different timing of whole blood aggregation
function, from the nadir stage of white blood cell count till the recovery time of
total platelet count. All of the blood samples were collected with agreements. The
reference intervals obtained in our laboratory were 60 (95% confidence interval
was 32 to 104) area under curve (AUC).
Results: After the nadir stage of dengue virus infection, the average recovery
period time for platelet counts to be greater than 150×109/L was 95±17 hours (4
days). However, the average recovery period time for platelet activity to be greater
than 60 AUC was 146±20 hours (6 days) after the nadir stage.
Conclusion: Platelet activity recoveries later than the total platelet count during
the hemorrhagic dengue fever nature course. For those who were indicated for
antiplatelet long-term therapy, resuming antiplatelet therapy should be deferred
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48 hour after the total platelet count greater than 150×109/L, which was recom-
mended in current practical guideline.
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APJ expression in human platelets is related to cardiac troponin levels
in patients with acute coronary syndrome

A. Strohbach1, H. Wetzel1, A. Boehm2, B. Rauch2, S.B. Felix1, R. Busch1.
1Ernst Moritz Arndt University of Greifswald, Department of Internal Medicine B,

Greifswald, Germany; 2Ernst Moritz Arndt University of Greifswald, Institute of
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Aim: Vessel injury and thrombosis, as a result of coronary plaque disruption, are
the most important mechanisms by which atherosclerosis causes acute manifes-
tations of vascular athero-thrombotic disease, such as acute coronary syndromes
(ACS), including both non-ST-elevation myocardial infarction (NSTEMI) and ST-
elevation myocardial infarction (STEMI). To our knowledge, the expression of the
G protein-coupled receptor APJ in human blood cells has not been described.In
the present study, we show for the first time that APJ is expressed on the surface
of human platelets. Upon protease-activated receptor (PAR) -1-mediated activa-
tion, APJ is internalized and subsequently set free. Additionally, we investigated
platelet-APJ expression in a small number of patients (n=27) undergoing PCI after
myocardial infarction and compared the results to an age-matched control group
(n=14).
Methods: In this study, we investigated the expression of APJ on human platelets
by immunofluorescence staining, Western Blot analysis, and flow cytometry.In a
pilot study, platelet-APJ expression was analyzed in 27 MI patients and 14 age-
matched controls.Furthermore, troponin T levels in MI patients were determined.
Results: Immunofluorescence staining of resting platelets, partially activated
platelets and fully activated platelets shows, that APJ is initially located at the cell
membrane of resting human platelets. Upon activation with 30 μM thrombin acti-
vating peptide (AP1), the receptor is rapidly internalized. Western Blot analysis of
AP-1-activated platelets and their supernatant revealed that APJ is not only inter-
nalized but is also released from activated platelets.Thereby, the receptor density
on the platelet surface membrane drops below 50% of initial APJ expression in
resting platelets (p=0.023). Furthermore, we determined the level of APJ expres-
sion in human platelets of MI patients and healthy controls. Our data show, that
the expression of APJ is significantly reduced in MI patients when compared to
the control group (Figure 1, 146.9±24 versus 258.4±50; p=0.029). Interestingly,
the decreased APJ expression on platelets of MI patients negatively correlates
with troponin T plasma levels (r=-0.46; p=0.03) suggesting that an elevated APJ
expression correlates with a low plasma level of troponin T.
Conclusion: Our data show a negative correlation of APJ with troponin T levels
in MI patients. In clinical practice, cardiac troponin T is the preferred biochemi-
cal marker for diagnosis and progression of MI.Since high troponin T levels are
associated with a poor outcome, further studies are warranted for assessment
of platelet-APJ expression as a diagnostic tool to further refine the course of the
disease.
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Electrical reverse remodeling following pressure unloading in a rat
model of left ventricular hypertrophy

M. Ruppert1, S. Korkmaz-Icoz2, S. Li2, B. Merkely1, M. Karck2, G. Szabo2,
T. Radovits1. 1Semmelweis University Heart Center, Budapest, Hungary;
2University of Heidelberg, Department of Cardiac Surgery, Heidelberg, Germany

Introduction: Left ventricular hypertrophy (LVH) is the pathological response re-
action of the heart to sustained pressure overload (hypertension, aortic stenosis)
and it represents a major risk factor for the manifestation of malignant ventric-
ular tachyarrhythmias and sudden cardiac death. On the other hand, pressure
unloading often leads to myocardial reverse remodeling (reduction of increased
left ventricular mass, attenuated myocardial fibrosis) which was previously re-
ported to decrease LVH associated proarrhythmic vulnerability as well. However,
the responsible mechanisms for the recovery of the adverse electrophysiological
changes in LVH during reverse remodeling are still poorly explored.
Purpose: Therefore, we aimed at providing an electrocardiographic characteriza-
tion of a rat model of LVH undergoing pressure unloading and in parallel indentify
the underlying cellular and functional alterations.
Methods: Pressure overload was induced in rats by abdominal aortic banding
for 6 or 12 weeks (AB 12th week), while sham operated animals served as con-
trols. Pressure unloading was evoked by removing the aortic constriction after the
6th experimental week (debanded 12th week) to investigate the consequences of
reverse remodeling. Serial echocardiography and electrocardiography were per-
formed in order to investigate the development and the regression of LVH. Protein
expression levels were detected by western blot technique. Myocardial fibrosis
was assessed by Picrosirius red staining.
Results: Pressure unloading resulted in significant reduction of the prolonged QT
interval (corrected QT interval: 69.9±2.0 vs. 91.5±1.6ms debanded 12th week
vs. AB 12th week, p<0.05), in correlation with the regression of LVH (left ven-
tricular mass: 1.64±0.10 vs. 2.48±0.14mg debanded 12th week vs. AB 12th
week, p<0.05), and in association with restored Kv4.3 and SERCA2 expres-
sion. Furthermore, pressure unloading prevented the functional decompensa-
tion of LVH (ejection fraction: 64±1 vs. 45±4% debanded 12th week vs. AB 12th

week, p<0.05) and simultaneously preserved adequate atrioventricular conduc-
tion (PQ interval: 48.1±1.4 vs. 54.0±2.5ms debanded 12th week vs. AB 12th
week, p<0.05). Finally, pressure unloading effectively preceded the broadening
of the QRS complex (QRS complex: 22.2±0.6 vs. 26.0±0.9ms debanded 12th
week vs. AB 12th week, p<0.05) in parallel with attenuated interstitial collagen
accumulation (Picrosirius score: 1.163±0.08 vs. 1.60±0.12 debanded 12th week
vs. AB 12th week, p<0.05).
Conclusion: Regression of LVH with restored expression of Kv4.3 and SERCA2,
maintained cardiac function and decreased myocardial fibrosis contribute to pres-
sure unloading induced electrical reverse remodeling.
Acknowledgement/Funding: Land Baden-Württemberg, Germany, by the Med-
ical Faculty of the University of Heidelberg, Germany; Hungarian Scientific Re-
search Fund
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The MAGUK protein CASK negatively regulates NaV1.5 sodium
channel in cardiac myocytes

C. Eichel1, A. Beuriot1, F. Louault1, G. Dilanian1, A. Coulombe1, S.N. Hatem2,
E. Balse1. 1University Pierre & Marie Curie Paris VI, INSERM UMRS 1166,
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Introduction: Scaffolding MAGUK (Membrane Associated Guanylate Kinase)
proteins are central organizer of ion channel complexes. Here, we investi-
gated the expression and the role of a new cardiac MAGUK protein, CASK
(CAlcium/calmodulin-dependent Serine protein Kinase).
Methods: The study was conducted in rat heart using multidisciplinary ap-
proaches including adenoviral transfer technology to manipulate CASK in adult
cardiac myocytes, high resolution 3-dimensional deconvolution and Total Inter-
nal Reflection Fluorescence microscopy (TIRFm), RT-qPCR, biochemistry, and
whole-cell patch clamp.
Results: In both atrial and ventricular rat myocytes, CASK was excluded from the
intercalated disk and exclusively located at lateral membranes at the costamere in
association with dystrophin. CASK co-precipitated and co-localized with Nav1.5
channels, the molecular basis of cardiac sodium current (INa). Silencing of CASK
increased INa in both adult cardiac myocytes and HEK293 cells. TIRF microscopy
and biotinylation assays showed that CASK-silencing increased the surface ex-
pression of NaV1.5 without changes in mRNA level. The protein transport in-
hibitor brefeldin-A prevented INa increase in CASK-silenced myocytes. In di-
lated/remodeled atria, CASK expression was reduced but its localization un-
changed.
Conclusion: CASK regulates NaV1.5 surface expression by impeding the sorting
of NaV1.5 at early stage of processing. Since CASK is restricted to the lateral
membrane, it could participate in maintaining low levels of NaV1.5 in this domain.
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Shift in relative contribution of longitudinal and radial motion to global
right ventricular function in heart transplant patients
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Longitudinal shortening is considered to be the most important motion determin-
ing right ventricular (RV) function. However, the radial direction (“bellows” effect)
can gain particular importance in certain conditions.
Our aim was to quantify the longitudinal and the radial components of RV per-
formance using three-dimensional (3D) echocardiography in patients after heart
transplantation (HTX) and assess their relative contribution to RV function in time.
Fifty-one ambulatory HTX patients (median of 226 days after HTX) and 35 age-
and gender matched healthy volunteers were enrolled. Fifteen HTX patients also
completed one-year follow up. Beyond conventional echocardiographic protocol,
full volume datasets were acquired using multi-beat reconstruction from 4 or 6
cardiac cycles. Using dedicated software for RV 3D and speckle-tracking analy-
sis (4D RV-Function 2), 3D beutel model was created and exported volume-by-
volume throughout the cardiac cycle. Beside end-diastolic volume (EDV) and total
ejection fraction (TEF), we quantified longitudinal (LEF) and radial ejection frac-
tion (REF) by decomposing the motion of each vertex of the reconstructed 3D
beutel model along three orthogonal axes and omitting the other two directions.
EDV was higher, TEF was mildly decreased in HTX patients compared to con-
trols (HTX vs. control; EDV: 96±27 vs. 80±26mL, TEF: 47±7 vs. 51±4%, both
p<0.01). In normal subjects, TEF was mainly determined by longitudinal motion
(LEF β=0.64, REF β=0.54, R2=0.52, p<0.001), however, in HTX patients the ra-
dial motion became far dominant (LEF β=0.49, REF β=0.84, R2=0.87, p<0.001).
After one-year follow up, EDV and TEF did not change significantly (EDV: 96±27
to 101±21mL, TEF: 47±7 to 52±9%, both NS). Notably, longitudinal function im-
proved in time (LEF: 12±4 to 15±5%, TAPSE: 14±3 to 17±3mm, free wall longitu-
dinal strain: -19±6 to -26±5%, all p<0.05). Nevertheless, radial function remained
dominant (LEF β=0.48, REF β=0.66, R2=0.65, p<0.001). TAPSE and free wall
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longitudinal strain correlated with the time elapsed after HTX (r=0.57 and r=-0.48,
respectively, both p<0.001).

Relative contribution to RV function

Our software allows to quantify longitudinal and radial motion of the RV separately
using 3D analysis. Current results confirm the empirical phenomenon on the su-
periority of radial motion in determining RV function in HTX patients. In time,
longitudinal function may recover, however, radial motion remains dominant.

P730 | BEDSIDE
Sex-mismatch interaction and prognosis after heart transplantation.
A clarifying meta-analysis

A. Ayesta Lopez1, G. Urrutia2, E. Madrid3, R.W.M. Vernooij2, F. Fernandez
Aviles1, M. Martinez- Selles1. 1University Hospital Gregorio Maranon, Madrid,

Spain; 2Hospital de la Santa Creu i Sant Pau, Cochrane Centre Iberoamericano,

Barcelona, Spain; 3Universidad de Valparaíso, Escuela de Medicina, Valparaíso,

Chile

Background: Orthotopic heart transplantation is the treatment of choice in se-
lected patients with terminal heart disease. Optimal donor allocation is essential
due to the current shortness of grafts. When allocating a graft, donor and recipient
relation is essential and includes several factors like blood group, size, serological
and immunological factors. The possible role of donor and recipient sex has been
discussed for years. Despite some contradictory results, it has been reported
that survival after heart transplantation seems to be worse when donor-recipient
gender is mismatched. There may be an interaction between sex mismatch and
gender of the recipient.
Purpose: This systematic review and meta-analyses aimed to appraise the cur-
rent evidence on the effect of gender mismatching after heart transplantation de-
pending on sex of the recipient.
Methods: We searched PUBMED and EMBASE until February 2015. Compara-
tive cohort and registry studies regarding survival after heart transplantation on
both genders were included. Articles published were identified systematically and
meta-analyses were performed. Primary endpoint was one-year mortality in both
genders. 10-years mortality was appraised but meta-analyses were not possible
as 10 years follow-up was not completed.
Results: After retrieving 510 articles, 10 studies (53.199 patients) were included.
When analyzing recipients of both genders, significant differences were found
for one-year survival between gender matched and mismatched recipients [odds
ratio (OR) = 1.30, 95% confidence interval (CI) = 1.25–1.35]. In male recipients,
we found that gender mismatch was a risk factor for one-year mortality (OR= 1.38,
95% CI = 1.31–1.44), but this was not valid for female recipients (OR= 0.92, 95%
CI = 0.85–1.00). In this latter group, better survival was suggested (Figure 1).

Figure 1

Conclusions: Sex mismatch increases one-year mortality after heart transplan-
tation only in male recipients, while better survival is suggested in female recipi-
ents. Due to the current shortness of grafts, clinical protocols should be taken into
account when allocating a graft.

P731 | BENCH
One year hemodynamics and long-term survival after heart
transplantation

E. Bollano1, K. Karason1, C. Hjalmarsson1, S.E. Bartfay1, B. Daka2,
G. Dellgren1, B. Andersson1. 1Sahlgrenska University Hospital, Gothenburg,

Sweden; 2Institute of Medicine, Primary Health Care, Gothenburg, Sweden

Severe pre-transplant pulmonary hypertension (PH) has been associated with
adverse short-term clinical outcome after heart transplantation (Htx). However,
sparse data are available on the impact of post-transplant hemodynamic param-
eters on long-term survival.
Aim: To investigate the impact of pulmonary hypertension (PH) on mortality after
HTx.
Methods: In this study we included all the adult patients (age >18 yrs.) who un-
derwent first time HTx (period 1988–2009) and had available right heart catheter-
ization (RHC) data at one year after HTx: 286 patients (175 men/111 women;
age 48±11 years). RHC data were recorded at rest and during supine exercise.
PH was defined as the mean pulmonary artery pressure (PAM) >25 mmHg at
rest. Mortality was certifiedusing National Death Register. Kaplan Meijer and Cox
proportional regression analysis were performed to investigate the association
between PH, adjusted for relevant confounders
Results: During a mean follow-up of 8.2±5.8 years, there were 111 (39%) deaths
and the death rate was 47.3/1000 patient yrs. There was a significant positive
association between age and PAM (β=0.169 p=0.004) and no gender-differences
was observed. Post transplant PH was found in 15 patients (5%) and in 8 cases
had PCW >15mmHg. Kaplan Meijer for the survival of quartiles showed signif-
icantly lower survival of the highest quartile (p=0.021). Cox-regression analysis
showed an increase of mortality with 5% for every 1mmHg increase in PAM after
adjusting for age, gender, and donor’s age (HR=1.05 95% CI 1.01–1.09). Post-
transplant PH was a significant predictor of mortality (HR 3.52, 95% CI 1.72–7.18,
p=0.001) Further adjustments for PCW showed an attenuation of the association
that was still significant (HR=2.52 95% CI 1.09–5.82). Similar findings were done
when all-cause mortality within 5 years was considered in the adjusted model
(PAM HR=1.09 95% CI 1.03–1.16; PH HR=5.95 95% CI 2.55–13.91). PAM at
exercise did not predict events. Cardiac index at rest did not predict all-cause
mortality, however, high cardiac index during exercise was associated with bet-
ter survival in the adjusted model (Highest quintile versus the rest HR=0.43 CI
0.21–0.89 p=0.023)
Conclusion: The development of PH during the first year after Htx predicted
all-cause mortality in this large Swedish cohort. Further research is needed to
better understand the mechanisms behind pulmonary vascular changes so as to
improve the survival of the transplanted patients.

P732 | BEDSIDE
Predictors of long-term progression of cardiac allograft vasculopathy
assessed by serial quantitative coronary analysis

C. Zanchin1, K. Yamaji1, C. Rogge1, D. Lesche2, S. Windecker1, P. Mohacsi1,
L. Raber1, V. Sigurdardottir1. 1Bern University Hospital, Cardiology, Bern,

Switzerland; 2University of Bern, Bern, Switzerland

Background: Cardiac allograft vasculopathy (CAV) adversely affects the long-
term prognosis after heart transplantation (HTx). Only limited data is available
regarding the long-term progression of CAV by means of serial quantitative coro-
nary angiography (QCA).
Purpose: The primary objective of our study was to investigate the progression
and potential predictors of CAV assessed by 3-vessel QCA after HTx.
Methods: We enrolled 70 heart transplant recipients who underwent HTx be-
tween 1994 and 2014. The 3-vessel QCA was performed for every segment
according to the modified AHA/ACC classification. Data was retrospectively col-
lected at baseline (i.e. donor angiography or within 6 months after HTx), at 1 year
and at the latest follow-up (FUP), if available. CAV was visually classified accord-
ing to the definition of the International Society for Heart and Lung Transplantation
(ISHLT-CAV 0 to 3).
Results: After mean angiographic follow-up duration of 6.65±3.95 years, 36 pa-
tients (51%) had visual signs of CAV (CAV-1 N=25 [69%]; CAV-2 N=10 [28%];

Serial angiography (N=40, 510 segments)
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CAV-3 N=1 [3%]). Thirty-seven (53%) patients were on everolimus immunosup-
pressive therapy. At FUP, minimal lumen diameter (MLD) and maximal % diam-
eter stenosis (%DS) were 2.06±0.35mm and 15.3±3.1% in patients with CAV-0,
1.98±0.45mm and 19.5±3.9% for CAV-1, 1.74±0.30mm and 24.0±5.7% for CAV-
2, and 1.95mm and 29.7% in one patient with CAV-3, respectively. Higher %DS
was significantly associated with higher recipient age (p=0.03), higher HbA1c
(p=0.04), lower estimated glomerular filtration rate (eGFR) (p=0.002) and se-
vere total rejection score (TRS) ≥2R (p=0.03). Predictors of ISHLT-CAV ≥1 were
higher recipient age (p=0.02), higher donor age (p=0.01), previous coronary
artery disease (p=0.04), lower eGFR (p=0.048) and severe TRS ≥2R (p=0.01).
Serial angiography at all three time points was available in 40 patients (57%, 510
matched segments) of whom 32 (80%) had CAV-0 at 1 year. MLD significantly
decreased from baseline to 1-year follow up (�-0.22 mm/year [95% CI -0.28 to
-0.16], p<0.001) and from 1-year to the latest follow-up (�-0.08 mm/year [95% CI
-0.11 to -0.05], p<0.001) (Figure).
Conclusion: The predictors of CAV evaluated by QCA were in line with the find-
ings from standardised visually angiographic ISHLT-CAV criteria. In the QCA anal-
ysis, prevailing lumen loss was observed already one year after HTx followed by
a low but steady decrease in MLD up to 17 years, although 80% of patients had
no visual signs of CAV at 1 year. Hence, QCA might be a more sensitive tool to
detect early CAV changes after HTx.

P733 | BEDSIDE
Prognostic value of non-surgery related pericardial effusion in heart
transplant recipients

S.F. Stampfli1, T. Ozkartal1, N. Hagenbuch2, S. Bernhart1, A.J. Flammer1,
A. Vecchiati1, G.M. Frohlich1, F. Ruschitzka1, L. Held2, F.C. Tanner1. 1University

Heart Center, Cardiology, Zurich, Switzerland; 2University of Zurich, Department

of Biostatistics; Epidemiology, Biostatistics and Prevention Institute, Zurich,

Switzerland

Background: Hemodynamically irrelevant pericardial effusion (PE) is a known
predictor of negative outcome in heart failure patients. In contrast, the clinical
relevance of non-surgery related PE in heart transplanted patients remains un-
known. This study was designed to assess the prognostic value of PE occurring
later than one year after heart transplantation.
Methods: All 313 patients who underwent heart transplantation in Zurich between
August 1989 and July 2012 were retrospectively assessed for PE in our echocar-
diography database. Exclusion criteria were death within the first year after trans-
plantation (64 patients), age <16 years at heart transplantation (8 patients), and
lack of echocardiography follow-up (89 patients, mostly due to transfer to a differ-
ent clinic after transplantation). Cox proportional hazard models were performed
to analyze both mortality and unscheduled hospitalization for patients with and
without PE. For analysis of mortality, the data was adjusted for gender and age at
transplantation.
Results: A total of 152 patients was included, of which 25 developed PE. The
median follow-up was 11.9 years with a PE incidence of 14.4 per 1000 patient-
years. Absolute number of deaths was 6 in the PE group and 46 in the non-PE
group. The occurrence of PE was associated with an increased risk of death (HR
2.49, 95%-CI 1.02 - 6.13, p<0.05). Cause of death was cancer (28.8%), infections
(15.4%), heart failure (13.4%), cardiovascular events (11.5%), and transplant re-
jection (3.8%). Absolute number of unscheduled hospitalizations was 306. In pa-
tients with PE, the risk of hospital admission was increased (HR 2.53, 95%-CI
1.57 - 4.1, p=0.0002). The main reason for hospitalization was infection in 47.6%
followed by cardiovascular events (10.4%) and cancer (6.9%).
Conclusion: This study reveals that the echocardiographic finding of PE in heart
transplanted patients is associated with a 2.5 times higher risk of either death or
hospitalization as compared to patients without PE. Thus, small PE which may
be observed during routine echocardiography – even though hemodynamically
irrelevant – are associated with a negative outcome.

P734 | BEDSIDE
Circulating chromogranin B levels and outcome in patients with
cardiovascular related-acute respiratory failure

P. Myhre1, A.H. Ottesen1, R. Linko2, M. Okkonen2, M. Stridsberg3, S. Nygaard4,
G. Christensen5, V. Pettila2, T. Omland1, H. Rosjo1. 1Akershus University

Hospital, Cardiothoracic Research Group, Akershus, Norway; 2Helsinki
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University, Department of Medical Sciences, Uppsala, Sweden; 4Oslo University

Hospital, Bioinformatics core facility, Oslo, Norway; 5Ulleval University Hospital,
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Background: Circulating chromogranin B (CgB) levels are elevated in conditions
characterized by systemic and myocardial stress, but whether CgB provides in-
cremental prognostic information to established risk indices in patients with acute
respiratory failure (ARF) is unknown.
Methods: We included 584 patients with ARF, defined as ventilatory support >6
h, and with blood samples available on ICU admission. CgB levels were mea-
sured by radioimmunoassay on study inclusion and after 48 h, follow-up was 90
days, and the patients were categorized as either cardiovascular (CV)-related
ARF (n=209) or non-CV-related ARF (n=375).

Results: CgB levels were similar in patients with CV- and non-CV-related ARF on
ICU admission: 1.00 (95% CI 0.79–1.41) vs. 0.99 (0.79–1.32) nmol/L, p=0.47. Ad-
mission CgB levels were higher in 90 day non-survivors than in survivors, both for
patients with CV-related ARF (median 1.32 [Q1–3 1.05–1.81] vs. 0.88 [0.76–1.13]
nmol/L, p<0.001) and non-CV-related ARF (1.18 [0.96–1.65] vs. 0.93 [0.74–1.25]
nmol/L, p<0.001). Stratifying patients according to CgB quartiles on ICU admis-
sion, CgB levels provided prognostic information across the spectrum of ARF
(Figure). In multivariate Cox regression analyses, admission CgB levels (logarith-
mically transformed) provided incremental prognostic information to clinical and
biochemical risk markers both regarding CV-related (HR 2.17 [95% CI 1.25–3.76],
p=0.006) and non-CV-related ARF (HR 3.56 [2.20–5.77], p<0.001). The correla-
tion coefficient between CgB and NT-proBNP levels on study inclusion was 0.34,
p<0.001 and the AUC of admission CgB and NT-proBNP levels to predict 90 day
mortality was 0.72 (95% CI 0.67–0.76) for both. CgB levels on ICU admission
also provided incremental prognostic information to SAPS II and SOFA scores,
which both were based on data recorded 24 h after admission. CgB levels after
48 h also provided additional prognostic information to established risk indices in
CV-related ARF (HR 6.34 [95% CI 2.39–16.79]), while CgB levels after 48 h did
not improve risk prediction in patients with non-CV-related ARF.

Survival according to CgB quartiles

Conclusions: CgB levels measured on ICU admission provided prognostic in-
formation independently of conventional risk markers across the spectrum of pa-
tients with ARF, while CgB levels after 48 h only improved risk stratification in
patients with CV-related ARF.
Acknowledgement/Funding: University of Oslo
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Omega-3 PUFAs supplementation favorably affect left ventricle strain
and the inflammatory, fibrosis process

E. Oikonomou, D. Karlis, T. Zografos, G. Siasos, C. Chrysohoou, S. Brili,
G. Lazaros, A. Antonopoulos, G. Georgiopoulos, G. Vogiatzi, P. Nihoyannopoulos,
D. Tousoulis. Hippokration Hospital, University of Athens, 1st Department of

Cardiology, Athens, Greece

Background: Omega-3 polyunsaturated fatty acids (PUFAs) exert anti-
inflammatory properties and have been tested in patients with systolic heart fail-
ure (HF). Soluble suppression of tumorigenicity 2 (sST2) has emerged as a novel
biomarker for HF, is a member of the interleukin 1 (IL1) receptor family and is
released from cardiomyocytes and fibroblasts after mechanical strain and has
been identified as a novel biomarker of cardiac stress, fibrosis and remodeling.
Moreover, serum levels of sST2 are associated with prognosis of HF patients.
Purpose: To examine the short term impact of omega-3 PUFAs on novel indices
of left ventricle function and on the cardiac stress and fibrinogenesis process.
Methods: The study was carried out on two separate arms (omega-3 PUFAs-
2gr/day- or placebo for 8 weeks), in a cross-over double blind design with an
8-wash out period between the two arms. The study population consisted of 17
systolic stable HF patients of ischemic etiology. All subjects were under optimal
medical therapy for a period of 6 months. All subjects were evaluated at baseline
and after completion of each treatment arm. Left ventricular (LV) function before
and after treatment was assessed using LV ejection fraction (LVEF), determined
by the biplane modified Simpson method, and LV global longitudinal strain (GLS),
using a commercially available software. Serum levels of sST2 were measured
at each examined day as a biomarker of inflammation, myocardial stress and
fibrosis.
Results: Seventeen subjects (age 65.7±5.7yr) were included in the study. In the
PUFA group a significant improvement in sST2 levels were observed at the end
of the treatment period compare to pre-treatment levels [219 (161–362)ng/ml vs.
212 (158–315)ng/ml, p=0.006]. In the placebo group there was no improvement
at the end of the treatment period compare to pre-treatment levels [215 (155–
325)ng/ml vs. 211 (160–340)ng/ml, p=0.22]. Importantly, a significant improve-
ment in LV function as assessed by LVEF and GLS was observed only after PUFA
treatment (35.4±7.6% vs. 33.4±6.8%; p=0.032, and -11.6±3.3% vs. -10.1±2.9%;
p=0.022, respectively) as well as a marginal improvement in LV diastolic and sys-
tolic dimensions (55.7±6.0mm vs. 57.1±6.2mm; p=0.245, and 45.1±6.7mm vs.
47.6±5.2mm; p=0.09, respectively). Interestingly, in the PUFA group there was as
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significant correlation between the improvement in sST2 levels and the improve-
ment in GLS (rho=0.6, p=0.01) while there was no such correlation concerning
the improvement in FMD and the LVEF.
Conclusions: In systolic HF patients, short term treatment with omega-3 PUFAs
downregulates levels of sST2 with a parallel improvement in left ventricle ejection
fraction and global longitudinal strain. These findings shed lights on the possible
favorable mechanisms of omega-3 PUFAs in patients with ischemic heart failure.

P736 | BEDSIDE
Fontan patients with high N-terminal pro-brain natriuretic peptide fall
into not only low cardiac output but also venostasis

Y. Hamamichi, T. Matsui, A. Katou, M. Saitou, T. Ishii, A. Inage, Y. Nakamoto,
T. Ueda, S. Yazaki, T. Yoshikawa. Sakakibara Heart institution, Pediatric

Cardiology, Tokyo, Japan

Background: For Fontan patients ventricle and atrium exist only in systemic
circulation. Therefore, secretory stimulation for n-terminal pro-brain natriuretic
peptide (NT-proBNP) and characteristics of patients with high NT-proBNP lev-
els (hNT-proBNP) would differ from those in patients with biventricular heart. We
investigated strains affecting NT-proBNP levels and features of patients with hNT-
proBNP.
Methods: The medical records of 161 Fontan patients were reviewed aged from
1.7 to 42.9 years. They underwent cardiac catheterization and measurement of
NT-proBNP between 2010 and 2015. We defined hNT-proBNP as NT-proBNP
400pg/ml or over (by Japan heart failure society, n=31). First, cardiac perfor-
mances and clinical characteristics were determined which would act on secre-
tion of NT-proBNP. Second, we compared clinical features between patients with
hNT-proBNP and without hNT-proBNP.
Results: In monovariate analysis hNT-proBNP was significantly related to follow-
ing clinical factors: study age (≥19.0 years), age at Fontan (≥5.9 years), lev-
els of creatinine (≥0.70 mg/dl), mild or over regurgitation of aortic valve, and
mild-to-moderate or over regurgitation of atrio-ventricular valve. Similarly, hNT-
proBNP was significantly related to cardiac performances: ventricular volumes on
end-systole (≥60%) and end-diastole (≥155%); driving pressure of pulmonary
artery (≤5 mmHg); end-diastolic pressure of ventricle (≥13 mmHg). After multi-
variate analysis hNT-proBNP was independently associated with odds ratio of 4.0
(p=0.021) for elder age, 4.3 (p=0.038) for high creatinine levels, 9.6 (p<0.001)
for expanded volume on end-diastole, and 4.4 (p=0.004) for elevated ventricu-
lar pressure on end-diasole. Clinically, Fontan patients with hNT-proBNP had low
cardiac output (3.0 vs. 3.5 L/min/m2, p=0.029), high pressure of central vein (13.9
vs. 12.0 mmHg, p=0.006). They also had deteriorations in liver function on blood
examination: blood platelet counts (17.5 vs. 23.0 x104/ml, p=0.0012); levels of
gamma-glutamyl transpeptidase (126 vs. 67 U/L, p<0.001).
Conclusion: Like in adult patients with biventricular heart, hNT-proBNP was as-
sociated with ventricular stretch, aging, and renal function in Fontan patients. Not-
so-massive valve regurgitation and low driving pressure of pulmonary artery were
also related to hNT-proBNP in Fontan circulation. Hepatic impairment already
subsisted in this study population. We should pay much attention to venous sys-
tem failure as well as ventricular functions in Fontan patients with hNT-proBNP.
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Dipeptidyl peptidase IV in chronic heart failure with reduced ejection
fraction
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Background: Dipeptydil peptidase-IV (DPP-IV) is an ubiquitary enzyme that
plays a major role in incretin and natriuretic peptides physiology. Incretin-based
therapies namely DPP-IV inhibitors in Heart Failure (HF) have been the focus
of controversy and intensive investigation. Association of DPP-IV inhibitors with
worse prognosis in HF was suggested. We aimed to assess the serum DPP-IV
levels in chronic stable HF patients and determine their association with progno-
sis.
Methods: Chronic stable HF patients with optimized prognostic modifying ther-
apy were prospectively recruited. Eligible patients were scheduled a medical visit
in which clinical examination was performed and a venous blood sample was col-
lected. Exclusion criteria: 1) ejection fraction>45%, 2) patients with dose adjust-
ments in the previous 2 months, 3) patients hospitalized in the previous 2 months;
4) patients on renal replacement therapy, and 5) patients medicated with DPP-
IV inhibitors. Patients were followed for 3 years. Primary endpoint was all-cause
death and the secondary endpoint was all-cause death or HF-hospitalization.
DPP-IV was measured in all patients. Patients’ characteristics were compared
according to DPP-IV quartiles. A Cox regression analysis was performed and
multivariate models were built.
Results: We studied 264 patients. Mean age was 69 (±13) years and 70.5%
were male and 33.7% were diabetic. Median (IQR) serum DPP-IV levels were

455.6 (350.0–625.5) ng/mL. DPP IV had an inverse relationship with age. Patients
with higher DPP-IV levels less often had ischemic heart disease but were more
often on ACE inhibitors or ARBs, and those in 3rd DPPIV quartil were in lower
NYHA classes. Patients in 3rd DPPIV quartil had the lowest all-cause mortality at
3 years. Patients in the 1st DPPIV quartil had a multivariate adjusted HR of 3-year
mortality of 2.62 (95% CI:1.15–5.95), p=0.02 when compared with the reference
category and the HR for the 4th quartil was of 3.79 (95% CI: 1.68–8.54), p=0.001.
Similar, although not so strong, results were observed for the secondary endpoint.
Conclusions: There is a U-shaped association of serum DPP-IV with mortality
in chronic stable HF patients with reduced ejection fraction. Patients in the 3rd
DPP-IV quartil have the best multivariate adjusted 3-year survival. A minimum
DPP-IV level seems to be physiologically necessary. The DPP-IV inhibition may
be of interest in a specific subgroup of HF patients.

P738 | BEDSIDE
Differential association of plasma biomarkers with myocardial fibrosis
or heart failure symptoms in heart failure with preserved ejection
fraction patients

C. Wu, L.Y. Lin on behalf of Taiwan Diastolic Heart Failure Registry. National

Taiwan University Hospital, Taipei, Taiwan ROC

Objectives: Heart failure with preserved ejection fraction (HFPEF) is mainly char-
acterized by myocardial interstitial fibrosis. The aims of this study were to char-
acterize the detailed relationship between various novel biomarkers with cardiac
fibrosis or heart failure symptoms in HFPEF patients.
Methods: HFPEF was diagnosed according to the consensus of European so-
ciety of cardiology with evidence of diastolic dysfunction under echocardiogra-
phy and elevation of plasma NT-proBNP level. A total of 77 patients with HF-
PEF were recruited. All HFPEF patients received echocardiographic with tis-
sue doppler imaging (TDI), cardiac magnetic resonance imaging (CMRI) as well
as measurements of plasma inflammatory, remodeling, endothelial function and
heart failure biomarkers. Phenotypic expression of myocardial fibrosis were deter-
mined by CMRI extracellular volume. Forward conditional logistic regression was
applied to demonstrate the determinants of myocardial fibrosis or heart failure
symptoms.
Results: Patients with higher myocardial fibrosis levels have more heart failure
symptoms and higher percentages of diabetes. The levels of growth differentia-
tion factor (GDF15), Tissue inhibitors of metalloproteinase 1 (TIMP1), Galectin-3
and NT-proBNP were significantly higher in HFPEF patients with higher myocar-
dial fibrosis (high ECV volume). Multivariate logistic regression analysis identified
Matrix Metalloproteinase 2 (MMP2), Galectin-3 as the independent markers to be
the determinants of ECV levels in HFPEF patients (odds ratio [OR]: 1.05, 95%
confidence interval [CI]: 1.02 to 1.09, p=0.005 and OR: 2.11, 95% CI: 1.35–3.28,
respectively). After adjustment for confounding factors, on the other hand, TIMP2
and NT-proBNP were the major determinants for the presence of heart failure
symptoms (OR: 1.05, 95% CI: 1.01–1.06 and OR: 1.02, 95% CI: 1.01–1.04, re-
spectively).

Comparison of serum biomarkers

EC V<28% (N=39) ECV ≥28% (N=38) P

CRP, ug/ml 1.81±1.58 2.41±2.22 0.235
GDF15, pg/ml 982.43±461.14 1823.87±1516.36 0.007
Galectin-3, ng/ml 7.05±2.07 11.13±4.18 <0.001
CTGF, ng/ml 3.05±6.11 8.09±14.34 0.051
NT-proBNP, pg/ml 688.39±903.75 4156.21±8305.21 0.033

Conclusions: Plasma Galectin-3 and MMP2 levels correlated with myocardial
fibrosis levels while NT-proBNP only were associated with heart failure symptoms
in HFPEF patients. Specific biomarkers correlate to myocardial fibrosis might be
more specific long-term prognostic factors in HFPEF patients.

P739 | BENCH
Assessing the influence of the genetic background on anthracycline
induced cardiotoxicity with hiPSC derived cardiomyocytes

L. Haupt1, L. Wojnowski2, R. Dressel3, K. Guan4, G. Hasenfuss1, K. Streckfuss-
Boemeke1. 1University Medical Center Göttingen, Department of Cardiology

and Pneumology, Göttingen, Germany; 2University Medical Center of Mainz,

Department of Pharmacology, Mainz, Germany; 3University Medical Center

Göttingen, Department of Cellular and Molecular Immunology, Göttingen,

Germany; 4Dresden University of Technology, Department of Pharmacology and

Toxicology, Dresden, Germany

Purpose: The anthracycline doxorubicin (DOX), one of the most effective
chemotherapeutic drugs for the treatment of various cancers, is limited in its clin-
ical applications due to cumulative dose-dependent cardiotoxicity. The mecha-
nisms of anthracycline-induced cardiotoxicity (ACT) and potential risk factors are
still not fully understood. However, recent studies suggest that single nucleotide
polymorphisms (SNPs) in subunits of the NADPH oxidase might cause a predis-
position for ACT. We aim to use human induced pluripotent stem cells (hiPSCs)
as a powerful means to model the cardiac phenotype of ACT and to investigate
potential genetic risk factors.
Methods and results: We generated iPSCs from five patients, which were
treated with DOX during chemotherapy. Three patients with SNPs in the NADPH
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oxidase subunits RAC2 and p22phox developed ACT. Two patients without these
SNPs did not develop ACT and were used as controls. We directly differentiated
iPSCs into a 95% pure cardiomyocyte (iPSC-CMs) culture. The iPSC-CMs ex-
pressed the cardiac marker genes cTNT, ACTN2, SCQ, a/b-MHC, and MLC2a/v
without any differences between ACT patients and controls. Furthermore, we
were able to show a nuclear localization of the NADPH oxidase subunits NOX2
and NOX4 and the latter was also found to be localized at the sarcomere. Two
month old iPSC-CMs were exposed for 24h to different concentrations of DOX
(0.1–5μM) and used for analysis. Since oxidative stress is discussed as a key
pathomechanism of ACT, we analyzed the H2O2 amount in iPSC-CMs after DOX
treatment using Amplex Red and found an increased H2O2 production in ACT
patients compared to controls. In addition, physiological DOX concentrations of
0.1–0.5μM DOX caused a dose-dependent increase of H2O2 whereas higher
concentrations (0.75 - 5μM) did not change the level of H2O2, independent of the
genetic background.
In order to examine if the analyzed SNPs have an influence on gene expres-
sion of NADPH oxidase subunits, we investigated NOX2, NOX4, p22phox, RAC1
and RAC2 by real-time PCR in non-treated cells and upon exposure to DOX. We
found an increased RAC1 expression in iPSC-CMs of the ACT patients 2 and
3 compared to controls. RAC2 and NOX2 were significantly higher expressed in
iPSC-CMs from ACT patient 3 in comparison to controls. Furthermore, DOX treat-
ment resulted in decreased expression of all investigated genes in ACT patients
and controls. Using an automatic cell counter, we showed that the iPSC-CM cell
diameter of ACT patients is smaller compared to controls (difference between
means: 1.01μm). Further studies regarding apoptosis, calcium handling and pro-
teomics are in progress.
Conclusion: Our findings show that iPSC-CMs of ACT patients with SNPs in
NADPH oxidase subunits react differently to increasing concentrations of DOX
compared to control cells without SNPs with regard to oxidative stress and gene
expression. This indicates the importance of the genetic background for the risk
to develop ACT.
Acknowledgement/Funding: Heidenreich von Siebold (KSB); SFB1002 (GH);
DZHK (KSB)
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Is an abnormal ECG just the tip of the ICE-berg? Examining the utility
of electrocardiography in recognizing methamphetamine-induced
cardiac pathology

E. Paratz, J. Zhao, A. Sherwen, R. Scarlato, A. Macisaac. St Vincent’s Hospital,

Cardiology, Melbourne, Australia

Background: Methamphetamine use is escalating globally, with increasing emer-
gency department attendance, hospital admissions, and mortality. Cardiac com-
plications play a large role in methamphetamine-related mortality, and it would
be informative to assess the frequency of abnormal electrocardiograms (ECGs)
amongst methamphetamine users.
Purpose: To determine the frequency and severity of ECG abnormalities
amongst methamphetamine users compared to a control group.
Methods: We conducted a retrospective cohort analysis on 212 patients admit-
ted to a tertiary hospital (106 patients with methamphetamine abuse, 106 age
and gender-matched control patients). ECGs were analysed according to Ameri-
can College of Cardiology guidelines, and compared to echocardiographic (TTE)
findings.
Results: Mean age was 33.4 years, with 73.6% male gender, with no signifi-
cant differences between groups in smoking status, ECG indication, or coronary
angiography rates. Methamphetamine users were more likely to have psychi-
atric admissions (22.6% vs 1.9%, p<0.0001) and undergo TTE (21.7% vs 0.9%,
p<0.0001). Overall, ECG abnormalities were significantly more common (71.7%
vs 32.1%, p<0.0001) in methamphetamine users, particularly tachyarrhythmias
(38.7% vs 26.4%, p<0.0001), right axis deviation (7.5% vs 0.0%, p=0.004), left
ventricular hypertrophy (26.4% vs 4.7%, p<0.0001), p pulmonale pattern (7.5%
vs 0.9%, p=0.017), inferior Q waves (10.4% vs 0.0%, p=0.001), lateral T wave
inversion (3.8% vs 0.0%, p=0.043), and longer QTc interval (436.41±31.61ms vs
407.28±24.38ms, p<0.0001). TTE (n=24) demonstrated left ventricular dysfunc-
tion (38%), thrombus (8%), valvular lesions (17%), infective endocarditis (17%),
and pulmonary hypertension (13%). ECG was only moderately sensitive at pre-
dicting abnormal TTE.
Conclusion: ECG abnormalities are more common in methamphetamine users
than age and gender- matched controls. Due to the high frequency of abnor-
malities, we suggest ECGs should be performed in all methamphetamine users
who present to hospital. Methamphetamine users with abnormal ECGs should be
considered for further cardiac investigations.

P741 | BEDSIDE
Early change in left atrial function in patients treated with
anthracyclines assessed by real-time three-dimensional
echocardiography

J. Shi, Y. Guo, L.L. Cheng, X.H. Shu, F.Y. Song, J.B. Ge. Zhongshan Hospital of

Fudan University, Shanghai, China People’s Republic of

Objective: Real-time three-dimensional echocardiography has allowed a better
assessment of LA volumes and function. In this study we sought to assess the

early change in left atrial size and function in patients treated with anthracyclines
using three-dimensional echocardiography.
Methods: Sixty-one patients aged 44.9±11.9 years with large B-cell non-Hodgkin
lymphoma treated with doxorubicin were studied. Echocardiography was per-
formed at baseline and 1 day after completion of the chemotherapy. Maximum
(LAVmax), minimum (LAVmin) and pre-atrial contraction LA volumes (LAVpre-a)
were measured and reservoir, conduit and booster pump function were assessed.
Results: Despite of normal left ventricular ejection fraction (LVEF), passive emp-
tying percent of total emptying (0.51±0.14 vs. 0.40±0.12; <0.001) and passive
emptying index (0.29±0.10 vs. 0.23±0.06; p<0.001) were remarkably reduced
compared to baseline values, while active emptying percent of total emptying
(0.49±0.14 vs. 0.60±0.12; p<0.001) and active emptying index (0.41±0.16 vs.
0.47±0.16, p=0.048) were increased. However, filling volume, expansion index
and diastolic emptying index showed no significant difference after doxorubicin
exposure.
Conclusions: Early LA dysfunction occured after doxorubicin exposure in pa-
tients with preserved LVEF, which could be detected by real time-three dimen-
sional echocardiography (RT-3DE).

P742 | BENCH
Levosimendan protects against doxorubicin induced acute
cardiotoxicity by regulation of oxidative stress and by activation of
antiapoptotic mechanisms

P. Efentakis1, A. Varela2, F. Sigala3, N. Kostomitsopoulos2, R. Tenta4, K. Gioti4,
J. Parissis5, D. Farmakis5, E.K. Iliodromitis5, A. Papapetropoulos1, T. Suter6,
D. Cokkinos2, I. Andreadou1. 1University of Athens, Faculty of Pharmacy,

Athens, Greece; 2Academy of Athens Biomedical Research Foundation, Athens,

Greece; 3University of Athens, School of Medicine, Athens, Greece; 4Harokopio

University, Department of Nutrition and Dietetics, Athens, Greece; 5Attikon

University Hospital, Second University Cardiology Department, Athens, Greece;
6Bern University Hospital, Department of Cardiology, Bern, Switzerland

Introduction: Doxorubicin (DXR) is a very effective chemotherapeutic agent but
with a dose-dependent induction of cardiomyopathy and heart failure. Levosimen-
dan (Levo) is an inotropic drug with vasodilator activity indicated for the treatment
of advanced heart failure.
Purpose: We sought to investigate the effect of Levo on acute doxorubicin-
induced cardiotoxicity and the underlying signaling mechanisms.
Methods: In vitro: PC3 cell line was treated with DXR (10–200 nM), Levo (1–50
uM) as well as with a combination of the two compounds in order to investigate the
possible inhibition of DXR antitumor activity by Levo. In vivo: Male rats were ran-
domized into the following groups: 1) Control group, 2) DXR group (DXR 20mg/kg)
3) DXR+LEVOA group (DXR 20mg/kg + LEVO 12mg/kg) 4) DXR+LEVOB group
(DXR 20mg/kg + LEVO 24mg/kg). On the third day, after drug administration,
echocardiography was performed and then the rats were sacrificed. The hearts
were rapidly excised for histological evaluation, determination of nitroxidative
stress biomarkers (MDA, PCs, Nitrotyrosine), mRNA levels of MMP2, TGF-β1
and protein expression of iNOS, phospho-Akt/Akt, phospho-ERKs, MnSOD, IL-6
and NOX-4.
Results: In vitro: Levo exhibited cytotoxic activity on PC3 cell line at concentra-
tions 10–50 uM as well as amplified the antitumor effect of DXR. In vivo: DXR
reduced the fractional shortening (FS) (p<0.001 vs Control), while no change
was observed by the administration of Levo. Myocardium exhibited morpholog-
ical changes in DXR group including extensive cytoplasmic vacuolization (CV)
and infiltrations of immune cells; only a small degree of CVs was present in my-
ocytes treated with Levo. Levo reduced oxidative stress biomarkers and IL-6 in a
dose-dependent manner (DXR+LEVOB vs DXR, p<0.05). Moreover, at the higher
dose it decreased mRNA levels of MMP2 and NOX-4; it reduced the expression
of iNOS in both doses. An increase of MnSOD expression and phosphorylation
of Akt was observed in LEVOB group. No changes were observed in the levels of
TGF-β1 and in the phosphorylation of ERKs.
Conclusion: Levosimendan, although it did not reduce reverse the FS, exhibited
structural and biochemical beneficial effects by regulation of oxidative stress and
activation of antiapoptotic mechanisms. Its potential antitumor activity may pro-
vide an additional fortuitous effect, supporting its adjunctive use in DXR therapy.

P743 | BEDSIDE
Investigation of left ventricular diastolic stiffness associated with
cardiac toxicity from anticancer agents

M. Arao. Tokyo Metropolitan Matsuzawa Hospital, Department of Internal

Medicine, Tokyo, Japan

Background: Cardiotoxic anticancer regimens result in an increase in left ven-
tricular mass (LVM), and can result in heart failure with preserved ejection fraction
(HFpEF). The pathophysiology of HFpEF is complex, but increased left ventricular
(LV) diastolic stiffness plays a key role.
Purpose: This study investigated the utility of diastolic wall strain (DWS) to as-
sess diastolic stiffness in heart failure with HFpEF in patients receiving cardiotoxic
anticancer agents (CAA).
Methods: We studied 282 consecutive breast cancer patients who completed
adjuvant chemotherapy with three drugs (cyclophosphamide, epirubicin, and 5-
fluorouracil [5-FU] [CEF]). These patients were categorized into the following two
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groups: DWS<0.759 (group A; n=142) and DWS≥0.759 (group B; n=140). Echo-
cardiography was performed before and after four cycles of CEF, and the follow-
ing parameters were calculated: left atrial diameter (LAD); LV diameter in dias-
tole/systole (LVDd/s); LV end-diastolic volume (LVEDV); LV end-systolic volume
(LVESV); interventricular septal thickness in diastole/systole (IVSTd/s); posterior
wall thickness in diastole/systole (PWTd/s); LV ejection fraction (LVEF); ratio of
early to late ventricular filling velocity (E/A); mitral annulus velocity (e’); E/e’; Tei in-
dex (TI); relative wall thickness (RWT); DWS [DWS=(PWTs-PWTd)/PWTs]; LVM;
LVM index (LVMI); diameter of the inferior vena cava (IVC); pulmonary artery
systolic pressure (PASP); LV end-diastolic pressure (LVEDP); and systolic blood
pressure (BPs). We also analyzed the rate of change (%) in all indices as follows:
�LAD, �LVDd/s, �LVEDV, �LVEDSV, �IVSTd/s, �PWTd/s, �LVEF, �E/A, �e’,
�E/e’, �T-I, �RWT, �DWS, �LVM, �LVMI, �IVC, �PASP, �LVEDP, and �BPs.
Data were then compared between the two groups. We also analyzed the corre-
lation between the total amount of CEF (

∑
CEF)/LVM and �LVM and �DWS.

Results: No significant changes were observed in the indices of cardiac function,
including LAD, LVEF, TI, E/A, IVC, and PASP. Significant increases were observed
in LVDd/s, LVEDV, LVESV, IVSTd, PWTd, E/e’, RWT, LVM, LVMI, and LVEDP
(p<0.0001). Following chemotherapy, a significant decrease was observed in
IVSTs, PWTs, e’, DWS, and BPs. There was a significantly greater increase in
group B than in group A in �PWTd, �RWT, �LVM, and �LVMI, and a significantly
greater decrement in group B in �PWTs and �DWT. No significant differences
were observed in two groups in the rate of change in the other 16 indices. More-
over,

∑
CEF/LVM correlated well with �LVM (r=0.40, p<0.00001), and an inverse

correlation was observe between
∑

CEF/LVM and �DWS (r=-0.13, p<0.05).
Conclusion: A CAA-induced increase in diastolic stiffness with an increase in
LVM was related to concentric hypertrophy and HFpEF. CAA has a larger effect
in patients with higher DWS than in those with lower DWS. Furthermore, the in-
crease in diastolic stiffness is dependent on the dose of CAA.

P744 | BEDSIDE
Evaluation of cardiotoxicity in cervical cancer patients and
nimotuzumab treatment

E. Alexanderson1, E.A. Berrios Barcenas1, R. Jimenez2, M. Ramos3,
T. Crombet3, N. Canseco1, S. Hernandez1, G. Melendez1, A. Meave1, L. Cetina-
Perez2. 1National Institute of Cardiology Ignacio Chavez, Cardiovascular

Imaging, Mexico City, Mexico; 2National Institute of Cancerology, Clinical

Research Department, Mexico City, Mexico; 3Molecular Inmunology Center, La

Habana, Cuba

Background: Cardiotoxicity is one of the most significant adverse effects of can-
cer treatment, and is responsible for considerable morbidity and mortality. Among
the effects of chemotherapeutic agents on the cardiovascular system, the most
frequent and serious is heart failure with ventricular systolic dysfunction. New
therapeutic agents, such as the monoclonal antibody trastuzumab induce tran-
sient reversible myocyte dysfunction which is unrelated to the dose used. Nimo-
tuzumab has shown a major security profile than the previous monoclonal anti-
bodies, nevertheless the evidence is still limited.
Purpose: To evaluate cardiotoxicity of nimotuzumab in combination with cisplatin-
vinorelbine in first-line chemotherapy for patients with persistent-recurrent cervi-
cal cancer.
Methods: This is a sub-analysis of a phase III, multicenter, randomized, double-
blind, clinical controlled trial study; we included two groups of patients which were
divided by it’s treatment: the first one received 200 mg nimotuzumab + chemother-
apy (6 cycles every 21 days of cisplatin 75 mg/m2 day 1/vinorelbine 30 mg/m2 day
1–day 8) for 12 weeks; the second group received placebo besides chemother-
apy in a similar dosis scheme. The volumes and function of the left ventricle were
evaluated by ECHO (echocardiography), MUGA (Multi Gated Acquisition Scan),
and MRI (magnetic resonance imaging), at the beginning, 3rd and 6th month of
treatment.
Results: 166 patients were analized with a mean age of 50±10yrs, 23% with
hypertension, 5% diabetic, 28% with persistent carcinoma, the rest with recur-
rent cancer; 78% received chemoradiotherapy previously, without any significant
difference between groups. No significant difference was observed among the
initial and final left ventricle ejection fraction (LVEF) in both groups (final LVEF,
placebo and nimotuzumab, by MUGA 61±11 vs 57±6%, p=0.19; by ECHO 59±8
vs 62±8%, p=0.28; by MRI 58±6 Vs 58±8%, p=0.9). When performing paired
analysis, the nimotuzumab group showed a significant decrease at 6 months with
MUGA (initial 62±5%, final 57±6%, p=0.005) and with MRI (initial 61±8%, final
58±8%, p=0.02) without achieving traditionial criteria of cardiotoxicity. No differ-
ence was observed in diastolic function by ECHO.
Conclusions: In patients with recurrent-persistent cervical carcinoma the com-
bination of nimotuzumab with cisplatin-vinorelbine in a first line of chemotherapy
along 6 months it’s not related to cardiotoxicity, nevertheless, MRI and MUGA
showed significant decrease in repeated measurements. Nowadays, the clinical
impact of this early decline in ventricular function is not known.
Acknowledgement/Funding: PISA, Farmacéutica.

P745 | BEDSIDE
Comparison of two-dimensional and three-dimensional speckle
tracking echocardiography in early detection of biventricular systolic
function after anthracycline therapy in patients with lymphoma

F.Y. Song, L.L. Cheng, J. Shi, C.J. Zhang, X.H. Shu, J.B. Ge. Zhongshan Hospital

of Fudan University, Shanghai, China People’s Republic of

Background: Anthracycline (ATC) cardiotoxicity occurred anytime, from the early
onset of therapy to decades after its completion. The aim of this study was to com-
pare the sensibility between two-dimensional (2D) and three-dimensional (3D)
speckle tracking echocardiography (STE) for early assessment of both left and
right ventricular systolic function in patients with lymphoma after anthracycline
(ATC) chemotherapy.
Methods: Eighty-nine patients with newly diagnosed diffuse large B-cell lym-
phoma treated with ATC containing chemotherapy were studied. Echocardio-
graphic assessment included 2D and 3D left ventricular (LV) global longitudinal
strain (GLS), global circumferential strain (GCS) as well as right ventricular (RV)
GLS. All the parameters were analyzed at baseline, after the completion of two
cures (100mg/m2) and four cures of the regimen (200mg/m2) respectively.
Results: None of the patients developed clinical cardiac toxicity either on left ven-
tricle nor on right ventricle during follow-up (The reduction of ventricular ejection
fraction of ≥5% detected by nuclear medicine was defined as clinical cardiotoxi-
city). After two cycles of therapy, 3D LVGLS (−21.82±2.90% vs. −19.30±2.71%),
LVGCS (−29.90±4.40% vs. −27.59±4.57%) as well as RVGLS (−23.71±4.10%
vs. −20.65±5.47%) showed significant decrease compared with those at base-
line (all p<0.01). However, 2D LVGLS (−21.53±2.50% vs. −20.77±2.13%),
LVGCS (−25.35±4.54% vs. −24.92±4.20%) and RVGLS (−22.21±7.02% vs.
−21.22±7.04%) manifested no obvious alternation at the same stage (all p>0.05).
After four cures of treatment, 2D LVGLS and LVGCS deteriorated markedly (both
p<0.05) while 2D RVGLS still presented stable and normal (p>0.05).
Conclusions: 3D STE seems to be a most sensitive method to assess the
early subclinical biventricular dysfunction in patients with lymphoma after ATC
chemotherapy compared with 2D STE.

P746 | BEDSIDE
Late-onset cardiotoxicity in Anthracycline-based chemotherapy for
breast cancer patients

R. Mata Caballero1, J.M. Serrano Antolin2, I.A. Gonzalez Garcia2, J. Muniz
Garcia3, A. Curcio Ruigomez2, C. Gutierrez Landaluce2, L.J. Morales Garcia4,
S. Del Castillo Arrojo2, J.A. Guerra Martinez5, C. Graupner Abad2, R.M. Jimenez
Hernandez2, C. Cristobal Varela2, D. Malon Gimenez5, P. Talavera Calle2,
J.J. Alonso Martin1. 1University Hospital of Getafe, Cardiology, Getafe, Spain;
2Hospital Universitario de Fuenlabrada, Cardiology, Fuenlabrada, Spain;
3Instituto Universitario de Ciencias de la Salud, Universidad de A Coruña., A

Coruña, Spain; 4University Hospital of Fuenlabrada, Biochemistry, Fuenlabrada,

Spain; 5Hospital Universitario de Fuenlabrada, Oncology, Fuenlabrada, Spain

Background: Anthracycline cardiotoxicity (AC) represents a mayor limitation for
the treatment of breast cancer patients (pts) and it may manifest years after treat-
ment (late-onset cardiotoxicity). The aim of the study is to establish incidence and
predictors of late-onset cardiotoxicity in a cohort of these type of pts.
Methods: 100 consecutive pts receiving Anthracycline-based chemotherapy
(CHT) were included in this prospective study. All pts underwent evaluation at
baseline, at the end of CHT, 3 months after the end of CHT and 1 and 4 years
after the beginning of CHT. Clinical data, systolic and diastolic echo parameters
and cardiac biomarkers including high-sensitivity Troponin T (TnT), NTproBNP
and Heart-type fatty acid binding protein (H-FABP) were assessed.
Results: Mean doxorubicin dose was 243 mg/m2. Mean follow-up was 51.8±8.2
months. At one year incidence of AC was 4% and at the end of follow-up was
18% (15 pts asymptomatic left ventricular systolic dysfunction, 1 pt heart failure
and 2 pts a sudden cardiac death). Forty nine pts developed diastolic dysfunction
(DD) during first year. In the univariate analysis DD during first year was the only
parameter associated with AC (Table1). In the logistic regression model DD was
independently related with the development of AC, with an odds ratio value of 7.5
(95% CI 1.59–35.3).
Conclusions: Incidence of late-onset cardiotoxicity is high but mostly subclinical.
Diastolic dysfunction early after chemotherapy is a strong predictor of anthraci-
clyne cardiotoxicity.

AC+ (N=18) AC− (N=82) P value

Age 50.4±9.2 51±9.1 0.78
DD (%) 88 41 0.005
Hypertension 33.3 28.0 0.77
Diabetes 11.1 9.8 1
Hyperlipidemia 11.1 14.6 1
Smoking status 38.9 32.9 0.84
Anthracycline dose (mg/m2) 243±4.8 242±4.6 0.73
Radiotherapy (%) 38.9 42.7 0.79
TnT end of CHT (ng/L) 13.2±5.8 12.0±5.6 0.44
TnT 3 months after CHT (ng/L) 14.1±8.2 12.1±5.5 0.20
H-FABP end of CHT (ng/mL) 2.8±1.4 3.2±2.0 0.43
H-FABP 3 months after CHT (ng/mL) 3.5±2.2 3.3±1.8 0.65
NTproBNP end of CHT (pg/mL) 86±103 60±47 0.10
NTproBNP 3 months after CHT (pg/mL) 78±95 58±62 0.28

Abbreviations: AC+, pts developing AC; AC−, pts not developing AC; rest abstract text.
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Trastuzumab therapy: temporal trends of left ventricular dimension
and function indices and incidence of cardiotoxicity in patients with
breast cancer

F. Cordeiro1, J. Lima2, S. Leao1, M. Moz1, J.P. Guimaraes1, C. Ferreira1,
A. Baptista1, S. Carvalho1, P.S. Mateus1, M. Sousa2, A. Ferreira1, J.I. Moreira1.
1Hospital Center of Tras-os-Montes and Alto Douro, Cardiology, Vila Real,

Portugal; 2Hospital Center of Tras-os-Montes and Alto Douro, Oncology, Vila

Real, Portugal

Purpose: Previous studies have demonstrated that trastuzumab therapy during
or after chemotherapy increases survival in patients with HER2 positive breast
cancer. However, this benefit is associated with higher risk of cardiotoxicity. We
sought to: (1) study the temporal trends of the dimension and function indices of
the left ventricle during chemotherapy and trastuzumab therapy; (2) evaluate the
incidence and factors associated with trastuzumab induced cardiotoxicity (TIC).
Methods: Retrospective study of patients with first non-metastatic breast can-
cer treated with trastuzumab after March 2010 who underwent a comprehensive
echocardiographic examination before and after chemotherapy and quarterly dur-
ing trastuzumab therapy. Patients with baseline left ventricular ejection fraction
(LVEF) <50%, severe valvular heart disease or prosthetic valves were excluded.
TIC was defined as a decrease >10% in the LVEF or LVEF<53%.
Results: Sixty-two patients were included, all female and with 54±14 years. Fifty
(80.6%) patients underwent anthracycline chemotherapy prior to trastuzumab
and 58 (93.5%) were treated with taxane chemotherapy concurrently with
trastuzumab. At the end of trastuzumab therapy, there was an increase of in-
dexed left ventricle end-diastolic (42.6±9.6 vs. 47.5±11 ml/m2, p=0.023) and end-
systolic (13.4±4.7 vs. 17.6±5.8 ml/m2, p<0.001) volumes and a reduction of LVEF
(66.1±4.5 vs. 61.3±7.7%, p<0.001), global longitudinal strain (-16.8±2.2 vs. -
14.7±3.2%, p=0.001) and mitral S’ (8.1±1.6 vs. 7.3±1.5 cm/s, p=0.013) compared
to baseline. There was no change in diastolic function parameters during therapy
with trastuzumab. Thirteen (21%) patients had TIC and 5 (8.1%) had heart fail-
ure. Trastuzumab was temporarily suspended in 1 (1.6%) patient and perma-
nently suspended in 10 (16.1%) patients. The number of trastuzumab cycles
was lower in patients with CIT (10.3±4.8 vs. 17.8±2.5, p<0.001). Patients who
underwent anthracycline chemotherapy had higher TIC incidence (26% vs. 0%,
p=0.043). In a multivariate analysis, baseline (OR:0.826, CI 95% 0.704–0.969,
p=0.019) and after anthracycline chemotherapy (OR:0.841, CI 95% 0.729–0.971,
p=0.018) LVEF and GLS after anthracycline chemotherapy (OR:0.740, IC95%
0.550–0.995, p=0.046) were associated with TIC. None of cardiovascular risk
factors were associated with TIC. Patients were followed during 33 (IQR 25–45)
months. During follow-up, 2 (3.2%) patients had tumor progression, 7 (11.3%) had
tumor relapse and 4 (6.5%) died. TIC was not associated with the composite end-
point of tumor progression, relapse or death (OR:1.784, CI 95% 0.174–18.297,
p=0.626).
Conclusions: Trastuzumab therapy was associated with subclinical progressive
left ventricular dilatation and systolic dysfunction. Although little symptomatic, TIC
was common and caused a reduction in the number of trastuzumab cycles.

P748 | BENCH
Thioredoxin overexpression protects cardiomyocytes, but enhances
cancer cell apoptosis in response to daunomycin

K. Das. Texas Tech University Health Sciences Center, Lubbock, United States

of America

Introduction/Background: Anthracyclines are potent anticancer drugs that are
widely used for the treatment of a variety of cancers including leukemia. Currently
270,000 children in USA and more than 20,000 in UK are cancer survivors after
anthracycline chemotherapy. Some of these children will develop clinical heart
failure (CHF) or other cardiac complications in later part of their lives due to car-
diotoxicity of anthracyclines. A particular limitation of anthracycline chemotherapy
is the dose-dependent cardiotoxicity that can lead to CHF. Additionally, among
serious cardiac complications that have been reported are: 1) arrhythmias; 2)
myocardial necrosis causing dilated cardiomyopathy; 3) vasoocclusion or va-
sospasm resulting in angina or myocardial infarction.
Purpose: The objective of this study was to determine whether cardiomyocytes
would be protected against anthracycline toxicity due to increased expression
of Thioredoxin (Trx) a potent antioxidant and protein disulfide reductase, while
enhancing the toxicity in cancer cells.
Methods: We utilized rat embryonic cardiomyocytes (H9C2) cells as our model
system to determine differential toxicity of cancer cells and cardiomyocytes in
response to daunomycin, a potent anthracycline. H9C2 or cancer cells (HCT116,
A431, U937, MCF7, MDA-MB231) were exposed to daunomycin and apoptosis
was determined by cleavage of PARP, cytochrome c release, p53 expression and
cell viability studies. We also utilized normal cells such as breast epithelial cells
(HMEC), normal human endothelial cells (HMVEC) to determine the effect of Trx
on anthracycline-mediated toxicity of normal cells.
Results: We found that cancer cells from various tissue origins undergo en-

hanced apoptosis due to daunomycin treatment in the presence of high levels
of hTrx. However, in presence of high levels of Trx cardiomyocytes or normal cells
did not undergo enhanced apoptosis in response to daunomycin as determined
by PARP cleavage. This apoptosis potentiation by Trx is limited to only anthracy-
clines, as etoposide, another topoisomerase II inhibitor did not increase apoptosis
in the presence of increased hTrx. In contrast, hTrx protected against etoposide-
induced apoptosis of cancer cells. Collectively, these findings indicate a specific
effect of Trx in potentiating anthracycline toxicity in cancer cells, but not in car-
diomyocytes.
Conclusion: We conclude that hTrx enhances the anthracycline redox cycling
in cancer cells, redox cycling of daunomycin would not occur in cardiomyocytes,
as they are non-cycling cells. Additionally, Trx could protect against daunomycin-
mediated ROS generation due to scavenging of superoxide anion and H2O2-
Fe2+ -mediated hydroxyl radicals via increased peroxiredoxins expression.
Acknowledgement/Funding: The National Heart, Lung And Blood Institute
of the National Institutes of Health under Award Number R01HL107885 and
R01HL109397, supports research re
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Introduction: In patients with congestive heart failure (CHF), pulmonary artery
(PA) catheterization is recommended in certain situations such as clinically inde-
terminate volume status, cardiogenic shock, worsening renal function and failure
of initial therapy. However, there remains uncertainty of its impact on mortality and
other clinical outcomes. This had resulted in a decrease in its use in the United
States. However, contemporary trends in utilization of PA catheterization in the
United States in patients admitted with CHF are unknown.
Purpose: This study was conducted with the objective of understanding the cur-
rent use of PA catheterization in CHF hospitalizations and its association with
in-hospital mortality.
Methods: A secondary analysis of the United States National Inpatient Sample
(NIS) database from 2008–2012 was conducted. All patients age 18 years or
older with the primary admission diagnosis of CHF were included. Cohort was
divided based on PA catheterization use. Also, numbers of days from admission
to the first PA catheterization in each hospitalization was recorded. PA catheteri-
zation codes which were used included: PA or wedge-pressure monitoring, mea-
surement of mixed venous blood gases, or monitoring of cardiac output.
Results: Between 2008 and 2012, PA catheterization use increased from 7.02
to 10.4 per 1000 CHF admissions (48%, P<0.001 for trends). PA catheterization
use was lower in women (0.6% vs. 1.1%, P<0.001). Patient who had PA catheter-
ization were younger (62.1±14.7 years vs. 72.8±14.2 years, P<0.001).
There was an observed increased mortality associated with PA catheterization
use (8.9% vs. 3.1%, P<0.001) in the whole cohort, but in patients with cardio-
genic shock, use of PA catheterization was associated with lower mortality (21%
vs. 28.1%, P<0.001). On the other hand, patients who died during hospitalization
had higher rate of PA catheterization use (2.4% vs. 0.8%, P<0.001). Interestingly,
patients who underwent PA catheterization in the first week of hospitalization had
much lower mortality than those undergoing the procedure later in their hospital-
ization (7.6% vs. 15%, P<0.001). Length of stay and cost of hospitalization were
higher in patients with PA catheterization use (13.7±16 days vs. 5.1±5.4 days,
P<0.00; $166K±248K vs. $36.1K±61k, P<0.001; respectively).
Conclusion: Our study results show that for patients admitted to the hospital with
CHF, the inpatient use of PA catheterization has increased significantly in recent
years. The higher observed mortality in the overall group with PA catheterization
use likely reflects a sicker population. However, the mortality was actually better
when it was used in those with cardiogenic shock and earlier during hospitaliza-
tion. This finding indicates that timely use of PA catheterization in tenuous hemo-
dynamic conditions has a favorable effect. A causative role can not be attributed
to the found associations form this retrospective database-based study.
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Load sensitivity in left bundle branch block: septal contribution to left
ventricular stroke work is abolished with elevated afterload

J. Aalen1, P. Storsten1, E.W. Remme1, O. Gjesdal2, E. Boe1, H. Skulstad3,
O.A. Smiseth2. 1Institute for Surgical Research and Center for Cardiological

Innovation, Oslo University Hospital, Oslo, Norway; 2Dep. of Cardiology and

Inst. for Surgical Research, Oslo University Hospital, Oslo, Norway; 3Institute for

Surgical Research, Rikshospitalet and Dep. of Cardiology, Akershus University

Hospital, Oslo, Norway

Introduction: In patients with left bundle branch block (LBBB) a dyssynchronous
contraction pattern reduces septal contribution to left ventricular (LV) function. It
is not known how this is affected by increased afterload.
Purpose: To assess the effect of increased afterload on regional LV function dur-
ing LBBB to test the hypothesis that increased afterload further deteriorates sep-
tal performance.
Methods: In eight anaesthetized dogs, septal and LV lateral wall circumferential
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segment lengths (SL) by sonomicrometry and LV pressure by micromanometer
were measured during baseline and LBBB induced by radiofrequency ablation.
Afterload was increased by aortic constriction. Segmental work was calculated
by pressure-segment length analysis. Since segments which shorten in systole
perform positive work, whereas segments which lengthen do negative work, we
calculated net work as the sum of positive and negative work.
Results: During LBBB, aortic constriction increased LV pressure from 94±10
(mean±SD) to 118±16 mmHg (P<0.01). Net septal work decreased from 43±194
to -227±168 mmHg*mm (P<0.01), which means that the septum made no net
contribution to LV work and instead absorbed energy from work done in the LV
lateral wall (figure). In the LV lateral wall there was no significant change in net
work (685±157 to 666±300 mmHg*mm). Prior to induction of LBBB, aortic con-
striction caused no significant change in septal net work, but a small decrease
(P<0.05) in net work in the LV lateral wall.

Conclusions: Elevation of afterload during LBBB resulted in a complete loss
of septal contribution to LV stroke work. Instead the septum absorbed energy
from work performed by the LV lateral wall. These findings indicate that ventricles
with LBBB are highly sensitive to changes in afterload. Future studies should
investigate if a similar afterload dependency is present in patients with LBBB.
Acknowledgement/Funding: Norwegian Health Association
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Dobutamine stress test as a predictor of left ventricular reverse
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Y. Kureishi-Bando, T. Murohara. Nagoya University Graduate School of Medicine,

Department of Cardiology, Nagoya, Japan

Background and purpose: Heart failure (HF) is responsible for significant
morbidity and mortality. Dilated cardiomyopathy (DCM) is a major cause of HF
hospitalization and sudden cardiac death due to lethal arrhythmia. Left ventricu-
lar reverse remodeling (LV-RR) induced by pharmacological therapy is important
to prevent cardiac events. Cathecholamine sensitivity estimated by dobutamine
stress testing is recognized as an ability of beta-adrenergic contractile reserve.
However, little is known about the relationship between response of dobutamine
stress test and LV-RR in patients with dilated cardiomyopathy (DCM).
Methods: Between July 2001 and February 2015, we enrolled consecutive 83
DCM patients (52.5±12.5 years) with NYHA I or II. DCM was defined as <50%
left ventricular ejection fraction (LV-EF) determined by echocardiography and in
the absence of secondary cardiac muscle disease. All patients underwent labo-
ratory measurements, echocardiography and biventricular cardiac catheterization
analysis. After evaluating baseline hemodynamics, a pigtail catheter with micro-
manometer was advanced into the LV cavity for collecting LV pressure data and
measured the maximal first derivative of left ventricular pressure (LVdP/dtmax)
as an index of LV contractility during baseline and infusion of dobutamine (10
μg /kg/min) and divided into two groups based on the value of �dP/dtmax
(�dP/dtmax≥67.1%, N=42, �dP/dtmax<67.1%, N=41). LV-RR was defined as
an increase in LV-EF from ≥10% to a final value of>35%, accompanied by a
decreased in LV end-diastolic dimension≥10% under follow-up period.
Results: LV-EF was 32.5±9.7% and the plasma brain natriuretic peptide (BNP)
level was 73.0 (48.4 - 240.1) pg/mL at baseline. During the follow-up period
(4.5±2.7 years), LV R-R were recognized in 50/83 (60.2%) patients. BNP was
lower (64.7 vs 118.0 pg/mL, P=0.014) and LV end-diastolic volume index (111.9
vs 131.1 mL/m2, P=0.029), LV end-systolic volume index (75.9 vs 92.5 mL/m2,
P=0.031) and the LV pressure half-time as an index of isovolumic relaxation
(39.9 vs 44.7 ms, P=0.002) were significantly smaller in the �dP/dtmax≥67.1%
group. There were no differences in age, estimated GFR, LV-EF and cardiac in-
dex between the two groups at baseline. Multivariate logistic regression anal-
ysis revealed that �dP/dtmax≥67.1% was an independent predictor of LV-RR
(HR:3.795, P=0.016) and in Kaplan-Meier survival analysis, cardiac events (sud-
den cardiac death, ventricular tachycardia and admission for worsening heart fail-

ure) were significantly lower in the �dP/dtmax≥67.1% group (Log Rank P=0.004)
(Figure).

Conclusions: Dobutamine stress test is a useful predictor of LV-RR and lower
rate of cardiac events in mildly symptomatic patients with DCM.
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Left ventricular non-compaction and idiopathic dilated
cardiomyopathy: the significant diagnostic value of longitudinal strain

F. Tarando, E. Colette, E. Galli, C. Bosseau, C. Leclercq, E. Donal. University

Hospital of Rennes - Hospital Pontchaillou, Rennes, France

Background: Left ventricular non-compaction (LVNC) is characterized by abnor-
mal trabeculations that are most frequently present at the apex. Despite diag-
nostic progress, the distinction between LVNC and non-specific dilated cardiomy-
opathies (DCMs) remains challenging. We sought to compare the longitudinal
strain characteristics in LVNC versus idiopathic DCM.
Methods: 49 cases of LVNC were compared with 45 cases of DCM. Global and
regional multi-layer (sub-endocardial, mid-wall, and sub-epicardial) longitudinal
strain analysis was performed for these 93 patients. The results were compared
to define the best tool for distinguishing LVNC from DCM. A validation cohort
(41 LVNC) was then used to assess the performance of the proposed diagnostic
tools.
Results: In the derivation cohort, all longitudinal strain components were higher
in LVNC than in DCM patients. In LVNC, strain values were higher in the non-
compacted segments than in the compacted ones (fig1). A base-apex gradient in
sub-endocardial strain (AUC = 0.85) with a cut-off of -1.8% had 88% sensitivity
and 69% specificity in distinguishing LVNC from DCM. Using a multivariable anal-
ysis model, two independent parameters allowed the distinction between LVNC
and DCM: the base-apex sub-endocardial gradient in an apical 4-chamber view
and the indexed left atrial volume (OR = 0.83, CI 95% [0.76; 0.92], p=0.0002 &
OR = 0.94, CI 95% [0.91; 0.98], p=0.0026, respectively).
In the validation cohort, the base-apex sub-endocardial gradient had a sensitivity
of 80.5%. The positive and negative predictive values were 57.9 and 69.2% for
the diagnosis of LVNC.

Figure 1

Conclusion: Longitudinal strain, especially the base-apex sub-endocardial lon-
gitudinal strain gradient, appears relevant for distinguishing LVNC from (Fig. 1).
This functional approach might help for difficult anatomical cases.
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Baseline hemodynamic characteristics of patients in the REDUCE
elevated left atrial pressure in patients with heart failure trial

D. Burkhoff1, D. Muller2, D. Walters3, P. Neuzil4, M.C. Post5, I. Lang6,
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Introduction: We measured the hemodynamic responses to exercise in patients
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with heart failure and preserved ejection fraction (HFpEF) enrolled in a study
evaluating the effects of an interatrial shunt device to lower left atrial pressure
(the REDUCE LAP-HF trial).
Purpose: To determine the hemodynamic responses to exercise at baseline (pre-
treatment) for HFpEF patients enrolled in the REDUCE LAP-HF trial.
Methods: Patients with HFpEF, as defined by LV ejection fraction (EF) ≥40%,
New York Heart Association (NYHA) class II–IV, PAWP≥15 mmHg at rest or ≥25
during supine bike exercise, and CVP <15 mmHg at rest, were eligible for partic-
ipation in this study. Pressures and cardiac outputs (CO, by thermodilution) were
measured via standard right heart catheterization at rest and during symptom
limited supine bike exercise. All tests were read at a central core laboratory.
Results: 64 patients qualified for the study. Mean age was 69±8.3 years and
65% were female. Patients exercised for an average of 7.3±3.1 mins to 42.5±18.3
Watts with an increase of heart rate from 69.3±14.4 to 95.8±18.4 bpm and an
increase of CO from 5.5±1.6 to 8.7±2.6 L/min. CVP increased from 9.0±3.6 to
17.6±5.8 mmHg and PAWP from 17.4±5.2 to 34.3±7.4 mmHg. Consequently, the
PAWP-CVP difference increased from 8.3±4.1 mmHg at rest to 16.7±6.5 mmHg
at peak exercise. All differences listed above were significant at p<0.001.
Conclusions: HFpEF patients qualified for the REDUCE LAP-HF study had
marked increases in PAWP and CVP during supine bicycle exercise. PAWP in-
creased approximately twice as much as CVP so that the PAWP-CVP pressure
gradient (the driving force for flow through an interatrial shunt) increased signifi-
cantly. This suggests that the hemodynamic impact of such a shunt device would
be significantly greater during exercise than at rest. Results of repeat hemody-
namic exercise testing 6 months following shunt implant in these patients will
elucidate the degree of PAWP reduction by this approach as well as its impact on
exercise tolerance and morbidity.
Acknowledgement/Funding: Corvia Medical Inc.
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Septal motion in left bundle branch block: more wobbling with high
afterload
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Background: In patients with left bundle branch block (LBBB) there is “wob-
bling” of the interventricular septum and deformation analysis shows typically
three phases of contraction, (1) preejection shortening, (2) ejection shortening,
and (3) postsystolic shortening (Figure).
Purpose: To investigate if increased afterload modifies septal contraction pattern
in LBBB.
Methods: LBBB was induced by radiofrequency ablation in 6 anaesthetised dogs.
Measurements were done at baseline and during increased afterload by aortic
constriction. Septal circumferential segment length was measured by sonomi-
crometry and left ventricular (LV) pressure by micromanometer.
Results: Peak LV pressure increased from 91±9 to116±11 mmHg with aortic
constriction (P<0.05). At baseline, septal preejection shortening was -7±4% and
remained unchanged at -7±4% with aortic constriction. Shortening during LV
ejection, however, was abolished and there was instead net lengthening from
end-diastole to end-systole (1±2% with aortic constriction vs -4±3% without aor-
tic constriction, P<0.05). Postsystolic shortening increased from -1±2 to -3±2%
(P<0.05) with aortic constriction. The figure shows a representative experiment.

Septal response to increased afterload

Conclusions: Elevation of afterload during LBBB converted septal shortening to
net lengthening during systole, indicating aggravation of septal dysfunction. This
load dependency also implies that care should be exerted when using time delay
between septal and LV lateral wall shortening as a marker of electrical dyssyn-
chrony.
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Septal beaking in left bundle branch block induces right ventricular
dysfunction

P. Storsten1, E. Boe1, E.W. Remme2, M. Eriksen1, E. Kongsgaard3, O. Gjesdal4,
J. Aalen1, O.S. Andersen1, O.A. Smiseth5, H. Skulstad6. 1Institute for Surgical

Research and Center for Cardiological Innovation, Oslo University Hospital,

Oslo, Norway; 2K.G. Jebsen Cardiac Research Centre and Inst. for Surgical

Research, Oslo University Hospital, Oslo, Norway; 3Dep. of Cardiology and

Center for Cardiological Innovation, Oslo University Hospital, Oslo, Norway;
4Dep. of Cardiology, Oslo University Hospital, Oslo, Norway; 5Dep. of Cardiology

and Inst. for Surgical Research, Rikshospitalet, Oslo University Hospital, Oslo,

Norway; 6Institute for Surgical Research, Rikshospitalet and Dep. of Cardiology,

Akershus University Hospital, Akershus, Norway

Background: We have previously demonstrated that left bundle branch block
(LBBB) reduces right ventricular (RV) long axis function due to abnormal early
systolic shortening in the RV free wall, and this contraction pattern is restored by
cardiac resynchronisation therapy (CRT) (Figure A). We hypothesised that abnor-
mal RV early systolic shortening in LBBB is a result of preejection leftward motion
of the interventricular septum, named septal beaking or flash.
Purpose: To explore the mechanism of reduced RV work during LBBB.
Methods: Eight anaesthetised dogs with LBBB induced by RF-ablation received
CRT. Pressures by micromanometer and dimensions by sonomicrometry were
used to calculate myocardial shortening and work. In two additional dogs, mea-
surements were also obtained during progressive interventricular (VV) conduction
delay (4–16–32ms) and ultimately LBBB (44ms).
Results: In the eight dogs CRT improved RV function by reducing early systolic
shortening in the RV free wall from 4±1 to 2±2% (P<0.01) (Figure A), however,
total systolic shortening was unchanged at 8±3 vs 8±3%. Therefore, regional RV
free wall work increased from 24±16 to 36±17 mmHg*mm (P<0.01). Septal work
increased correspondingly from 8±60 to 91±50 mmHg*mm (P<0.01). With in-
creasing VV-delay there was progressive increase of septal beaking and reduc-
tion of septal work (r=-0.95, P<0.001). Similarly, in the RV free wall, regional
work was progressively reduced as RV early systolic shortening increased (r=-
0.77, P<0.05). There was a significant correlation between the septal beaking
and RV free wall early systolic shortening (Figure B). Furthermore, the magni-
tude of septal beaking correlated with the reduction of regional work in the RV
free wall (r=-0.79, P<0.05).

Conclusion: The extent of early systolic shortening and reduced regional work
in the RV free wall correlated with septal beaking in LBBB. This suggests that
reduced RV free wall function in LBBB is a direct mechanical effect of septal
beaking.
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Temporal change of myocardial tissue character is associated with left
ventricular reverse remodeling in patients with dilated
cardiomyopathy: a cardiovascular magnetic resonance study

T. Nabeta, T. Inomata, Y. Ikeda, T. Fujita, S. Ishii, T. Sato, T. Naruke, T. Mizutani,
T. Koitabashi, J. Ako. Kitasato University School of Medicine, Department of

Cardiovascular Medicine, Sagamihara, Japan

Background: Left ventricular reverse remodeling (LVRR) related to favorable
prognosis in patients with non-Ischemic dilated cardiomyopathy (DCM). However
it has been difficult to predict who can achieve LVRR. Cardiac magnetic reso-
nance (CMR) including late gadolinium enhancement (LGE) can detect myocar-
dial damage, fibrosis, and edema.
Purpose: We investigated here the correlation between LVRR and temporal
change in myocardial tissue characterization by CMR.
Methods: Sixty-eight patients with newly-diagnosed DCM who underwent CMR
including LGE both at baseline and follow-up together with high-sensitive Tro-
ponin T (Hs-TnT) measurement and echocardiography. LVRR was defined as an
increase in LVEF from ≥10% to a final value of ≥35% together with a decrease
in LV end-diastolic diameter index (LVDDi) ≥10% at follow-up echocardiography.
LGE score was defined by a signal intensity of ≥5 standard deviations above the
remote reference myocardium mean. T2 ratio was defined was calculated by the
ration of myocardial signal intensity and the erector spinae muscle signal inten-
sity. Cardiac events after follow-up CMR examinations were defined as cardiac
death, sudden death, implantation of ventricular assist device, readmission for
HF exacerbation and major ventricular arrhythmias
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Results: Follow-up LGE-CMR was performed 36±24 after discharge. 30 patients
(44%) achieved LVRR during follow-up. There was not significant difference in
LVEF (30±8% vs 33±8%; P=0.09) and LVDDi (38±5 mm/m2 vs 36±6 mm/m2;
P=0.23) at baseline between patients with LVRR and those without. The change
in LGE score (�LGE) was significantly lower in patients with LVRR than those
without (-0.5%±3.4% vs. 3.0±7.4%; P=0.02). On the other hand, T2 ratio during
the follow-up significantly reduced (1.95±0.48 vs 1.67±0.56; P<0.01); however,
there was no significant difference in the change in T2 ratio between patients with
LVRR and those without (-0.29±0.73 vs -0.27±0.66; P=0.88). Multivariate logistic
analysis indicated that both of baseline LGE score (odds ratio; 0.78; 95% con-
fidence interval (CI) 0.66 to 0.90; P<0.01) and �LGE (odds ratio; 0.77; 95% CI
0.61 to 0.92; P=0.01) together with QRS duration were independently associated
with subsequent LVRR. Cardiac events occurred in 8 patients. Both LGE score
(P<0.01) at baseline and �LGE (P=0.01) were significantly higher in patients with
subsequent cardiac events than in those without. �LGE was significantly higher
in patients positive for Hs-TnT than in those negative (P=0.04).
Conclusions: The temporal change in LGE-CMR score during the clinical course
was significantly correlated with following LVRR, which showed an additive clinical
value to the LGE score at baseline.

P757 | BEDSIDE
Excess pressure integral predicts long-term all-cause mortality in
stable heart failure patients

W.-T. Wang, S.-H. Sung, H.-M. Cheng, C.-H. Chen. Taipei Veterans General
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Background: Excess pressure integral (XSPI) derived from the reservoir wave
analysis has been proposed as a novel indicator of cardiovascular dysfunction
for predicting cardiovascular events in the treated hypertensive individuals. The
present study investigated whether XSPI is useful in predicting the outcomes in
stable heart failure patients.
Methods: We enrolled 168 heart failure patients (mean age 63±18 years, 111
men) with preserved (HFpEF) or reduced (HFrEF) left ventricular ejection fraction
(LVEF), and 70 healthy controls. Tonometry-derived carotid pressure waveforms
alone were analyzed according to the reservoir-pressure theory. XSPI was cal-
culated by subtracting the reservoir pressure from the measured pressure wave-
form.
Results: XSPI in HFrEF (14.01±5.16 mmHg.sec) and HFpEF (13.90±5.05
mmHg.sec) were significantly higher than that in controls (11.01±3.67 mmHg.sec,
both p<0.001). A total of 52 deaths incurred during a median follow-up of 10
years. XSPI was a significant independent predictor of total mortality after ad-
justing for age and sex (Hazard ratio (HR) = 2.259, 95% confident interval [CI],
1.02–5.02), and with further adjustments for LVEF, estimated glomerular filtra-
tion rate (eGFR) and NT-proBNP (HR=4.371, 95% CI, 1.24–6.10). In the sub-
group analysis stratified by different baseline characteristics including age, gen-
der, NT-proBNP, LVEF, and eGFR, a higher XSPI was consistently associated with
a greater risk of total mortality.

Hazard ratio 95% confident interval p value

Univariate 3.053 1.48–6.31 0.003
Model 1 2.259 1.02–5.02 0.045
Model 2 2.747 1.24–6.10 0.013
Model 3 4.371 1.31–14.5 0.016

Model 1: adjust sex and age; Model 2: adjust sex, age, and left ventricular ejection fraction; Model
3: adjust sex, age, left ventricular ejection fraction, eGFR and NT-proBNP.

Subgroup analysis

Conclusions: In patients with stable heart failure, XSPI, a novel maker of cardio-
vascular dysfunction, was associated with the long-term risk of total mortality.
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Normalisation of left ventricular systolic function following cardiac
decompensation - frequency of occurrence, predictors and associated
echocardiographic changes

J. Albert, C. Morbach, A. Marx, S. Brenner, G. Gueder, S. Stoerk, G. Ertl,
C. Angermann. Comprehensive Heart Failure Center, Wuerzburg, Germany

Introduction and aim: Improvement of left ventricular ejection fraction (LVEF)

is associated with improved survival and reduced hospitalisation for worsening
of heart failure (HF) in patients with systolic HF. However, the proportion of pa-
tients with systolic HF experiencing normalisation of LVEF (>50%) following acute
cardiac decompensation (AHF), predictors of recovery and associated echocar-
diographic changes require further investigation.
Method and results: Out of 1022 participants in a heart failure program,
633 (66±12 years; 74.2% male; LVEF≤40% before discharge from hospital (BL))
entered the current post-hoc analysis since high quality echocardiograms were
available at BL and after 6 months (FUP6), allowing unambiguous determina-
tion of LVEF (Simpson’s biplane or monoplane method). Patients were grouped
according to LVEF at FUP6 into “HF with normalised LVEF” (HFnEF; n=147,
23%) and “HF with persistently reduced LVEF” (HFrEF; n=486; 77%). HFnEF
and HFrEF patients differed regarding the following characteristics: Age (64±14
vs. 66±12 years, p=0.02); sex (65 vs. 77% male, p=0.005); HF aetiology (arterial
hypertension 19 vs. 12%, p=0.029; ischaemic HF 37 vs. 50%, p=0.011); HF du-
ration <1 year (57 vs. 37%, p<0.001). Between BL and FUP6, LVEF increased
significantly within both groups, from 32±7 to 56±5% (p<0.001) in HFnEF, and
from 29±8 to 37±9% in HFrEF (p<0.001). Further differences in echocardio-
graphic changes between HFnEF and HFrEF patients were (median [quartiles]):
Left ventricular (LV) end-diastolic (ED) and end-systolic (ES) diameters (-3.0 [-
9.0;1.3] vs. 0.0 [-7.0;4.0] mm, p<0.001, and -10.0 [-16.0;-2.0] vs. -3.0 [-10.0;3.0]
mm, p<0.001, respectively); LVED and LVES volumes (-24.0 [-68.3;4.5] vs. -17.0
[-51.0;14.0] ml, p=0.041, and -44.5 [-62.0;-18.8] vs. -20.0 [-50.0;2.5] ml, p<0.001,
respectively); A-wave (+16.0 [-0.8;39.3] vs. +7.0 [-7.8;30.8] cm/sec, p=0.006);
early diastolic peak of mitral annular velocity (+1.0 [-1.0;4.0] vs. 0.0 [-4.0;2.0]
cm/sec, p=0.004). The figure shows independent predictors of LVEF normalisa-
tion (multivariable regression analysis).

Conclusion: In 23% 6-month survivors of AHF with serial high quality echocar-
diograms LVEF normalised between BL and FUP6. HFnEF patients showed not
only significant LV reverse remodeling, but also improved LV diastolic function.
Several independent predictors were identified for HFnEF and HFrEF, respec-
tively, thus allowing for early risk stratification and tailored, risk-adapted care after
AHF.

P759 | BEDSIDE
Outcome after implantation of an ImpellaCP microaxial-flow pump in
patients with cardiogenic shock

A. Schaefer, D. Berliner, J.T. Sieweke, J. Bauersachs. Hannover Medical School,

Department of Cardiology and Angiology, Hannover, Germany

Background: The outcome of patients in cardiogenic shock is poor. The Impella
Circulatory Support System has been developed to unload the left ventricle in
patients with severely reduced systolic function and to maintain basic circulation
in such patients. The ImpellaCP is an active support system providing up to 4
liters per minute of haemodynamic support.
Purpose: To assess cardiovascular outcome after left-ventricular support in car-
diogenic shock.
Methods: From January 2013 to December 2015 108 patients who received an
ImpellaCP microaxial pump for treatment of cardiogenic shock were enrolled in
our registry. Data on baseline characteristics and in-hospital treatment including
cardiovascular risk factors, details on coronary angiography, hemodynamic pa-
rameters, and laboratory parameters were documented in detail.
Results: Mean age was 60±14 years, mean support time was 104±90 hours.
Out-of-hospital cardiac arrest had occurred in 35% of the patients, additive right-
ventricular failure (cardiac index <1.5 and CVP >18 mmHg) was present in 41%.
In-hospital survival in this severely diseased cohort was 60%, with 46% having
recovery and 13% receiving a permanent left-ventricular assist device. Out-of-
hospital cardiac arrest (45% in non-survivors, 28% in survivors) as well as in-
trahospital cardiac arrest (37% in non-survivors, 15% in survivors) were associ-
ated with increased mortality rates (out-of-hospital arrest 69%, intrahospital arrest
77%, p<0.05 vs. no arrest). Mortality in shock patients without out-of-hospital car-
diac arrest was 50%. In patients requiring an ImpellaCP for left-ventricular failure
in the absence of right-ventricular failure, mortality was 31%. Right-ventricular
failure was more often observed in non-survivors (66% in non-survivors, 13%
in survivors, p<0.001). In patients with ischemic acute LV failure, implantation of
the ImpellaCP before revascularization was associated with a significant mortality
benefit.
Conclusion: Implantation of an ImpellaCP is performed more frequently in car-
diogenic shock patients. Additive right-ventricular failure as well as out-of-hospital
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or intrahospital resuscitation are factors associated with an increased mortality in
this real world cohort.

P760 | BEDSIDE
The effect of the GLP-1 receptor agonist liraglutide on systolic
function in patients with coronary artery disease and type 2 diabetes:
a randomized double-blind placebo-controlled cross over study

P. Kumarathurai1, C. Anholm2, S. Madsbad3, J. Moelvig2, O. Kristiansen1,
O.W. Nielsen1, S.B. Haugaard2, A. Sajadieh1. 1Bispebjerg Hospital of the

Copenhagen University Hospital, Department of Cardiology, Copenhagen,

Denmark; 2Amager Hospital, Department of Internal Medicine, Copenhagen,

Denmark; 3Hvidovre UniversityHospital, Department of Endocrinology,

Copenhagen, Denmark

Background: Patients with type 2 diabetes have increased risk of cardiovascular
mortality and cardiac dysfunction. Glucagon-like-peptide-1 (GLP-1) has shown to
improve myocardial function and to protect against ischemia.
Purpose: We hypothesized that treatment with the GLP-1 receptor agonist (GLP-
1 RA), liraglutide, will improve the systolic function of the left ventricle (LV) in
patients with type 2 diabetes and coronary artery disease (CAD).
Methods: Forty-one subjects were randomized to receive liraglutide plus met-
formin or placebo plus metformin in this double-blind, placebo-controlled, cross-
over 12 plus 12 week intervention study. Each subject underwent contrast-
enhanced dobutamine stress echocardiography (DSE) and exercise tolerance
test at the start and finish of each study-phase.
Results: Thirty subjects completed the study. Liraglutide, when compared to
placebo, induced a significant weight loss (-3.2 kg; p<0.01) and reduction in gly-
cated hemoglobin (-0.4%; p<0.01). No significant changes in LV ejection frac-
tion during DSE at rest (0.5%; p=0.71), at low stress (0.03%; p=0.98), at peak
stress (1.1%; p=0.62), or during recovery (4.1%; p=0.10) were observed. No sig-
nificant changes in wall motion score index were observed: rest (0.009; p=0.49),
low stress (0.007; p=0.72), peak stress (-0.04; p=0.29), recovery (0.001; p=0.96).
Global longitudinal strain (0.63%; p=0.23), strain rate (0.01 sec-1; p=0.71) and
maximal exercise capacity estimated by metabolic equivalents (0.29; p=0.244)
were not affected by liraglutide as compared to placebo.

Liraglutide versus Placebo on LVEF

Liraglutide Placebo Difference 95% CI p-value

LVEF rest 0.7 (6.3) 0.1 (5.0) 0.5 (7.8) -2.4 to 3.5 0.71
LVEF low stress 0.3 (6.3) 0.2 (6.5) 0.03 (8.6) -3.3 to 3.3 0.98
LVEF peak stress 0.9 (6.9) -0.2 (7.3) 1.1 (10.8) -3.5 to 5.7 0.62
LVEF recovery 4.2 (7.1) 0.2 (9.0) 4.1 (12.8) -0.8 to 8.9 0.10

LVEF, left ventricular ejection fraction.

Conclusions: In patients with CAD and newly diagnosed type 2 diabetes mellitus,
the GLP-1 RA liraglutide had a neutral effect on the systolic function of the LV
without any improvement in exercise capacity.
Acknowledgement/Funding: Novo Nordisk A/S, The Danish Heart Foundation,
The AP Moller Foundation, Amager Hospital, Hvidovre Hospital, Bispebjerg Hos-
pital
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The ratio of the bilateral-filling pressure (RAP/PCWP) is an important
prognostic factor in chronic heart failure with low cardiac index

D. Nagatomo, N. Kotooka, T. Nishikido, J. Oyama, K. Node. Saga University,

Department of Cardiology, Saga, Japan

Background: The right ventricular filling pressure (i.e. right atrial pressure: RAP)
usually correlates to the left ventricular filling pressure (i.e. pulmonary capillary
wedge pressure: PCWP) with about 1 to 2 ratio in left-sided chronic heart failure
(CHF). However many patients show discordance probably due to the presence
of (i) right ventricular (RV) dysfunction, (ii) pulmonary arterial diseases, (iii) severe
pulmonary diseases, and (iv) left-to-right cardiac shunt diseases. Hence, in CHF
patients without (ii), (iii), or (iv), we can analyze simply (i) RV function using the
parameter of right heart catheterization (RHC).
Purpose: To clarify whether the ratio of bilateral filling pressure (RAP/PCWP ra-
tio) correlates to RV function and predicts adverse events in left-sided CHF. And,
we surveyed whether the results are influenced by the cardiac index.
Methods: Among the consecutive patients who underwent RHC and met the
criteria of post-capillary pulmonary hypertension: mean pulmonary arterial pres-

sure ≥25 mmHg and PCWP ≥15 mmHg, we excluded following patients to ex-
tract simply left-sided CHF: those who were diagnosed with (ii) pulmonary ar-
terial diseases, (iii) severe pulmonary diseases, (iv) left-to-right cardiac shunt
diseases; who received RHC for preoperative study of cardiovascular surgery;
or who received hemodialysis. Finally we assessed 95 patients who underwent
RHC for evaluation of CHF, and analyzed parameter of RHC, laboratory datas,
findings of echocardiography, and the adverse events: death, HF readmission,
and left ventricular assist device (LVAD) implantation. Event-free rates were as-
sessed with Kaplan-Meier analysis using log-rank tests for patients divided into 4
groups according to RAP/PCWP ratio (<0.5 or ≥0.5) and cardiac index (<2.2 or
≥2.2ml/min/m2).
Results: The average patients age was 64±14, 75% of them were male. 9 pa-
tients (9.5%) died for cardiovascular disease, 15 (15.8%) readmitted for HF, and
3 (3.2%) received LVAD implantation. RAP/PCWP ratio was inversely correlated
with RV stroke work index (r=-0.49). Cox proportional hazards regression analy-
sis revealed that RAP/PCWP ratio, MR grade, and cardiac index were significant
predictive factors of the adverse events. The Kaplan-Meier analysis showed that
patients with high RAP/PCWP ratio and low cardiac index had the highest event-
rate significantly (log-rank test, p=0.014, figure).

Kaplan-Meier event-free curve

Conclusion: RAP/PCWP ratio correlates to RV function in CHF patients. More-
over, this ratio predicts the adverse events especially in patients with low cardiac
index.

P762 | BEDSIDE
Characterization of left ventricular energy loss and its gender
difference in healthy adults using vector flow mapping: a preliminary
results

L. Liu, L. Xu, C. Sun, X. Zhu, W. Liu, D. Zhao, F. Wang. Fourth Military Medical

University, Department of Ultrasound, Xian, China People’s Republic of

Background: Energy loss (EL) is a new hemodynamic index to assess the car-
diac function, quantifying the friction between blood flow and wall shear flow en-
ergy due to blood viscosity by converting the kinetic energy into heat. EL may
have relation to the cardiac workloads.
Purpose: We aimed to characterize EL within left ventricle (LV) of health adults
and its dependence with age, gender, clinical data and echocardiographic param-
eters.
Methods: Sixty-three healthy adults were enrolled in the study. We analyzed EL
of LV frame by frame using color Doppler images of standard apical 3-chamber
dynamic view on the offline VFM workstation. The average EL during systole
and diastole were calculated respectively. The correlation between EL and age,
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clinical data and echocardiographic parameters was calculated. Averaged EL be-
tween men and women was compared.
Results: The average EL was 11.07±5.53 (J m–3 s–1) for systole and was
11.74±5.54 (J m–3 s–1) for diastole, respectively. In healthy adults, EL within LV
shows three peaks during one cardiac cycle including two higher peaks in rapid
ejection phase and rapid filling phase, one weaker peak during the period from
atrial systolic phase to iso-volumetric contraction phase. In some cases, a fourth
peak appeared at the frame that the aortic valve just closed. The average EL
during systole had a positive correlation with aortic velocity time integral (AVOTI,
r=0.614) and A wave peak velocity, and a negative correlation with isovolumetric
contraction time (IVCT). Meanwhile the average EL during diastole had positive
correlation with E wave peak velocity (r=0.602) and HR, and negative correlation
with height and IVCT. For female the average systolic EL was 12.27±6.52 (J m–3

s–1) and average diastolic EL was 13.83±5.45 (J m–3 s–1). For male the values
were 8.95±4.37 (J m–3 s–1) and 9.47±3.30 (J m–3 s–1).
Conclusion: EL in LV changes regularly during cardiac cycle. The average EL
during systole was almost equal to average EL during diastole. The average sys-
tolic EL has a high correlation with AVOTI and the average diastolic EL has a high
correlation with E wave peak velocity. Women have higher average EL than men
both in systole and diastole. By recognizing the EL characterization of normal
adults, the variation in EL may reflect cardiac dysfunction. These were prelimi-
nary result only and may warrant further researches.

P763 | BENCH
Mutation spectrum in Russian patients with left ventricular
non-compaction

M. Polyak1, L. Dashinemaeva1, A. Bukaeva1, L. Mitrofanova2,
S. Dzemeshkevich1, O. Blagova3, E. Zaklyazminskaya1. 1Petrovsky

Russian Research Centre of Surgery, Laboratory of Medical Genetics, Moscow,

Russian Federation; 2Federal Almazov North-West Medical Research Centre,

Saint-Petersburg, Russian Federation; 3I.M.Sechenov First Moscow State

Medical University, Moscow, Russian Federation

Introduction: Left ventricular non-compaction (LVNC, MIM#300183) is a car-
diomyopathy characterized by prominent trabeculation of left ventricular mostly
in the ventricular apex, lateral wall, and ventricular septum areas. The origin
and genetic background of this cardiomyopathy is still controversial. Mutations
in more than 20 genes were found in LVNC patients but all those genes were
assessed as causes for other forms of cardiomyopathy. The clinical presentation
varies from asymptomatic course to severe heart failure. Nowadays no genotype-
phenotype correlations for LVNC were found, and specified recommendations for
DNA-diagnostic are absent.
Materials and methods: We have had under the observation 50 symptomatic
probands with LVNC (27 men), median age 41 y.o.; six of them have under-
went the heart transplantation due to terminal heart failure. Clinical examina-
tion included echo-cardiography, cardiac MRI and 24-hours Holter monitoring of
ECG. Mutation screening of the MYH7, MYBPC3, DTNA, ACTC1, TAZ, CASQ,
ZASP, TAZ, MYL3, TNNT2, TNNI3, MYL2, and TPM1 genes was performed for
32 probands. All variants found by NGS (Ion Torrent PGM) were confirmed by bi-
directional Sanger sequencing. Possible functional role of missense VUCS was
evaluated by PolyPhen2 and SIFT resources.
Results: In our patient group autosomal-dominant inheritance trait was the most
frequent, though sporadic cases were also present. In the group of 32 probands
screened for mutations in 13 genes, seven pathogenic genetic variants (21%
of cases) were identified. Three of 6 patients with terminal heart failure were
genotype-positive. Three mutations were found in MYH7 gene; 2 mutations and
1 possibly pathogenic VUCS - in MYyBPC3 gene; and 1 mutation was detected
in DTNA gene.
Conclusion: Mutations in the MYH7 and MyBPC3 genes are the most common
genetic defects in the symptomatic LVNC Russian patients. Those genes are also
the leading causes of HCM and some severe DCM forms. Genetic relationship
of those cardiomyopathies raises the questions whether LVNC is distinct clinical
entity or variant of manifestation of other cardiomyopathy.

P764 | BENCH
Abnormal left and right ventricular peak systolic strain and myocardial
perfusion reserve in young patients with obstructive sleep apnea

B. Shivalkar, J. Verbraecken, K. Wouters, R. Salgado, H. Heuten, D. Buys,
C. Vrints. Antwerp University Hospital, Antwerp, Belgium

Introduction: Obstructive sleep apnea (OSA) is an important public health issue
due to the associated high cardiovascular morbidity and mortality.
Purpose: To obtain better insight into the underlying pathophysiologic mecha-
nisms of association between obstructive sleep apnoea and increased cardiovas-
cular burden.
Methods: We prospectively recruited OSA patients (n=163, 20 females, age
49.6±9.6 years; BMI 29.6±4.5; Epworth Sleepiness score 10±4) undergoing first
time polysomnography. The patients received a 2-D Doppler and Dipyridamol-
stress myocardial contrast echocardiography, cardiac CT-scan (for calcified and
non-calcified plaque), Carotid artery intima media thickness (IMT) measurement
and Brachial artery vascular reactivity assessment by flow mediated dilatation
(FMD).

Results: Patients were divided into groups according to the apnea-hypopnea in-
dex (AHI). Group 1 (n=30) with AHI <15 and without cardiovascular comorbidity
was considered as control, group 2 (n=77, OSA healthy) with AHI >15 and with-
out cardiovascular comorbidity and group 3 (n=56, OSA unhealthy) with AHI >15
and concomitant cardiovascular comorbidity (primarily hypertension). There were
significant differences in heart rate, interventricular septum thickness, IMT, in-
flammatory parameters, triglyceride levels and coronary plaque burden between
group 1 and patients with AHI >15 (p<0.05 for all). Furthermore, graded signif-
icant differences were observed for fibrinogen, HDL-cholesterol, triglyceride lev-
els, left ventricular myocardial performance index (LVMPI), left ventricular mass
index (LVMI), left atrial volume index (LAVI), E/E’ ratio, global longitudinal peak
systolic strain of the left (GLPSS) and right ventricles (RVLS), as well as myocar-
dial contractile and perfusion reserve (P<0.02 for all). Linear regression models
showed that AHI and lowest oxygen saturation were associated with increased LV
mass index and abnormal myocardial strain and perfusion. After adjustment for
age and BMI, multivariate analysis showed that presence of significant OSA (AHI
>15) and abnormal FMD predicted coronary plaque burden (p<0.014), abnormal
global LV and RV strain was associated with presence of any coronary plaque
(p=0.024), abnormal FMD predicted reduced contractile reserve (p=0.0078) and
combined significant OSA and lowest oxygen saturation predicted reduced my-
ocardial perfusion reserve.

Figure 1: Graded Abnormalities in OSA

Conclusion: Young OSA patients with or without associated cardiovascular co-
morbidity show significant and graded subclinical alterations in cardiac structure,
functional and perfusion reserve with worsening AHI. Early recognition and ap-
propriate treatment of OSA is imperative in reducing the OSA associated cardio-
vascular morbidity and mortality.

P765 | BEDSIDE
Prognostic impact of antegrade diastolic pulmonary artery flow in
adult cases

Y. Umeta, H. Watanabe, T. Iino, M. Shimbo, K. Watanabe, W. Sato, S. Makabe,
H. Ito. Akita University Graduate School of Medicine, Department of

Cardiovascular and Respiratory Medicine, Akita, Japan

Background: It has been known that end-diastolic opening of pulmonary valve
and subsequent antegrade diastolic pulmonary artery flow (ADPAF) reflect re-
strictive right ventricular (RV) physiology in children. However, the appearance of
ADPAF is uncommon phenomenon, and the study of ADPAF has been strangely
neglected in adult cases.
Purpose: The aim of this study was to clarify the underlying mechanism of AD-
PAF, and to estimate its prognostic value in adult cases. Specifically, we examine
whether ADPAF can reflect the restrictive right ventricular physiology in adult pa-
tients with heart failure.
Methods and results: We studied 23049 consecutive adult patients who un-
derwent echocardiography in our hospital from 2008 to 2015. ADPAF was found
in 17 patients (0.07%) with right-sided heart failure. The appearance of ADPAF
has less relevant to the duration of heart failure and New York Heart Associa-
tion (NYHA) severity [(NYHA class I/II (n=11) and class III/IV (n=6)]. Nine pa-
tients (53%) of them had right ventricular myocardial disorders due to cardiomy-
opathy, myocardial infarction or congenital heart diseases, and 8 patients had
non-myocardial disorders comprising constrictive pericarditis, tamponade and se-
vere pulmonic regurgitation. On cardiac catheterization, simultaneous recording
of right ventricule and pulmonary artery pressures revealed the dip-and-plateau
configuration of right ventricular diastolic pressure which exceeded pulmonary
artery pressure during atrial systole. Convincingly, none of them showed atrial
fibrillation. These data suggest that ADPAF reflects the inversion phenomenon
between right ventricle and pulmonary artery pressures under the condition of
right ventricular restrictive physiology. During 19 months follow-up period, 5 pa-
tients (29%) had died or undergone implant of ventricular assist system. Notably,
patients with right ventricular myocardial disorders had worse prognosis and re-
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sulted in high mortality (44%) compared with patients with non-myocardial disor-
ders (0%).

Survival curve by Kaplan-Meier method

Conclusion: ADPAF could be a sign of right ventricular restriction in adult cases,
and suggest a less favorable prognosis in patients with right ventricular myocar-
dial disorders.

P766 | BEDSIDE
Importance of acute hemodynamic effects of inhaled nitric oxide in
optimization of heart failure treatment in patients with pulmonary
hypertension owing to left heart disease

S. Tatebe, K. Sugimura, T. Aoki, M. Miura, S. Yamamoto, N. Yaoita, H. Suzuki,
H. Sato, K. Kozu, K. Satoh, H. Shimokawa. Tohoku University Graduate School

of Medicine, Sendai, Japan

Background: Pulmonary hypertension (PH) owing to left heart disease (LHD)
is one of the major categories of the disorder. We have recently reported that
elevated pulmonary vascular resistance (PVR) in patients with post-capillary PH
(pc-PH: defined as mean pulmonary arterial pressure (mPAP)≥25mmHg and pul-
monary capillary wedge pressure (PCWP)>15mmHg) is associated with poor
prognosis compared with those with no PH or pc-PH without elevated PVR. Al-
though new treatment is required for targeting pulmonary vascular disease (PVD),
there is a concern about raising PCWP. In this study, we thus examined acute
hemodynamic effects of inhaled nitric oxide (iNO) in patients with PH owing to
LHD and addressed whether optimal heart failure (HF) treatment ameliorates pc-
PH.
Methods: We examined a total of 114 consecutive pc-PH patients owing to LHD
(62±14 [SD] years, M/F 72/42, NYHA≥2), who underwent acute vasoreactivity
test in response to iNO (40 ppm for 10 min) during right heart catheterization
at the Tohoku University Hospital from June 2011 to Dec 2015. Among them,
cardiomyopathy (CM) was noted in 66 patients, including dilated cardiomyopa-
thy in 18 and hypertrophic cardiomyopathy in 13. The remaining 48 patients had
valvular heart disease (VHD), including aortic valvular disease in 20 and mitral
valvular disease in 20, and 10 out of them had previous surgical repair. PVD was
defined as diastolic pressure gradient ≥7mmHg and/or pulmonary vascular resis-
tance (PVR) >3WU, as defined by the ESC/ERS guidelines. We also evaluated
right ventricular systolic pressure (RVSP) by echocardiography after optimization
of HF treatment such as medications and valvular surgery.
Results: At baseline, PVD was noted in 36, including CM in 19 and VHD in
17. iNO significantly decreased mPAP (-1.5±0.3 mmHg; P<0.0001) and PVR
(-0.82±0.12WU, P<0.0001) without altering cardiac output (0.05±0.04 L/min;
P=0.17). However, iNO also increased PCWP in both CM and VHD groups
(1.2±0.4 mmHg; P=0.008, 1.6±0.7 mmHg; P=0.02, respectively). pc-PH patients
with PVD were re-classified as having pc-PH without PVD in 17 and no PH in
2 by iNO and the remaining 17 patients had fixed PVD. When patients were di-
vided into 2 groups according to the PCWP response to iNO (PCWP deteriorating
and non-deteriorating groups), those in the PCWP deteriorating group tended
to have higher mPAP and PVR compared with those in the non-deteriorating
group (P=0.054, P=0.08, respectively). After the optimal medical treatment for
7.6 months, RVSP was significantly decreased in both CM and VHD patients
(-8±3mmHg, P=0.04, -19±8mmHg, P=0.01, respectively). However, in CM, sig-

Abstract P768 – Table 1

Normal geometry Concentric remodeling (CR) Eccentric LVH (eLVH) Concentric LVH (cLVH) p value#

(n=3,192) (n=639) (n=144) (n=75)

GLS-4CH, % −20.17±1.97 −19.82±2.14† −19.21±1.54†§ −18.52±1.93†§* <0.001

GLS-3CH, % −20.26±2 −20.03±2.14† −19.25±1.48†§ −18.58±1.81†§* <0.001

GLS-2CH, % −20.43±2.01 −20.09±2.12† −19.51±1.55†§ −18.75±1.9†§* <0.001

GLS-average, % −20.28±1.85 −19.95±2.04† −19.31±1.31†§ −18.31±2.47†§* <0.001
GCS-MV, % −18.26±2.24 −18.41±2.41 −18.24±2.43 −18.78±2.39 0.157
GCS-PM, % −21.59±4.72 −21.89±5.02 −21.31±5.3 −22.65±5.07 0.121
GCS-apex, % −24.01±4.69 −24.57±5.03† −24.48±4.54 −25.04±5.23 0.015
GCS-average, % −21.29±3.62 −21.61±3.85 −21.22±3.88 −22.11±4.08 0.061

Nt-ProBNP, pg/mL (median, 25th–75) 27.5 [12.9–51.9] 24.3 [9.8–48] 49.4 [28.1–81.6]†§ 77.6 [32.5–133]†§* <0.001
Cardiac twist, degree 13.54±5.24 14.82±5.71† 13.6±5.45 15.38±5.9† <0.001
Cardiac torsion, degree/cm 2.16±0.88 2.39±0.99† 2.33±0.96 2.57±1.04† <0.001

#Kruskal-Wallis H test with post hoc analysis, after adjusting for baseline clinical covariates, †p value<0.05 vs Normal geometry; §p value<0.05 vs Concentric remodeling (CR); *p value<0.05 vs
Eccentric LVH (eLVH).

nificant reduction in RVSP was noted only in pc-PH patients without PVD (-
8±3mmHg, P=0.03).
Conclusions: These results indicate that elevated PVR in patients with pc-PH
owing to CM could be a novel therapeutic indication for NO-related pulmonary
vasodilators in the current practice of HF.

P767 | BEDSIDE
Pulmonary hemodynamics in heart failure with reduced and preserved
ejection fraction: similarities and disparities

Y. Adir1, S. Ghio2, M. Guazzi3, O. Amir1, A. Cannito4, C. Pavesi4, P. Temporelli5.
1Lady Davis Carmel Medical Center, Pulmonary Division, Haifa, Israel; 2Policlinic

Foundation San Matteo IRCCS, Cardiology Department, Pavia, Italy; 3IRCCS,

Policlinico San Donato, Cardiology Department, San Donato Milanese, Italy;
4University of Pavia, Pavia, Italy; 5Fondazione Maugeri, Division of Cardiology,

Veruno, Italy

Background: The current evidence on pulmonary hypertension (PH) due to left
heart does not make any distinction between heart failure with reduced ejection
fraction (HFrEF) as opposed to patients with heart failure and preserved ejection
fraction (HFpEF). Specifically, the pathophysiological and prognostic role of pul-
monary vascular compliance (PCa) and the diastolic pulmonary gradient (DPG)
in HFrEF vs HFpEF is still under scrutiny.
Purpose: 1) To compare the pulmonary hemodynamics in the two groups of HF
patients. 2) To evaluate the impact of PCa vs DPG on survival.
Methods: We retrospectively reviewed the charts of 86 patients with HFpEF and
167 with HFrEF. The independent association between PCa and DPG and prog-
nosis was assessed by means of Cox proportional hazard model.
Results: The trans-pulmonary gradient and the DPG were significantly higher in
patients with HFpEF vs HFrEF (DPG: 6.1±7.1 vs 1.8±4.5, p<0.001). PCa was sig-
nificantly lower in patients with HFpEF vs HFrEF (1.7±0.7 vs 1.9±1.2, p<0.001)
while pulmonary vascular resistance (PVR) tended to be higher although not sta-
tistically significant. Using different preset cutoffs in HFrEF and HFpEF, PCa was
a significant predictor of survival in both HFrEF and HFpEF whereas DPG did not
show any impact on survival in either groups.
Conclusions: Findings suggest that the pulmonary circulation tree in patients
with HFpEF may be stiffer than in HFrEF with higher DPG and lower PCa. This
hypothesis finds a solid background in the higher prevalence of comorbidities and
related systemic proinflammatory state leading to endothelial inflammation and
dysfunction. PCa rather than DPG is a better predictor of survival in both groups
of patients.

P768 | BEDSIDE
Cardiac mechanics and circulating Nt-proBNP level in current 4-tiered
classification of ventricular geometry and hypertrophy in
asymptomatic population: does concentricity matter?

Y.H. Chen1, L.Y.M. Liu2, Y.H. Lai2, C.I. Lo2, W.R. Lan2, K.T. Sung2, T.C. Hung2,
J.K. Kuo2, C.J.Y. Hou2, H.I. Yeh2, C.L. Hung2. 1Mackay Medical College,

Department of Medicine, New Taipei City, Taiwan ROC; 2Mackay Memorial

Hospital, Division of Cardiology, Departments of Internal Medicine, Taipei,

Taiwan ROC

Background: Left ventricular hypertrophy (LVH) as a more severe phenotype of
cardiac remodeling has been proposed as a clinical risk to heart failure devel-
opment. However, the mechanistic link between cardiac deformations analysis in
concentric (cLVH) or eccentric form LVH (eLVH) in Asians remains largely un-
known.
Methods: A total of 4,050 asymptomatic participants (age: 49.8±10.8 years, 35%
female) from annual cardiovascular survey participated this study. Conventional
echocardiography, deformation measures (speckle-tracking), and N-terminal Pro-
brain natriuretic peptide (Nt-ProBNP) were obtained. The participants were as-
signed into 4 groups based on gender-specific cardiac mass index and relative
wall thickness (RWT) as: Normal, Concentric Remodeling (CR), eLVH, and cLVH.
Results: A graded reduction of global longitudinal strains (GLS), rather than cir-
cumferential strains (GCS) were observed (Table 1) across 4-tiered LV geometry
classifications with compensatory increase in cardiac torsion. cLVH demonstrated
lowest GLS, but highest cardiac twist/torsion (all p<0.05). Compared to Normal
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geometry, eLVH and cLVH had nearly 2% and 1% reduction in GLS. Finally, both
cLVH and eLVH also showed similarly elevated Nt-ProBNP (all p<0.001).
Conclusion: In the asymptomatic Asians, concentric LVH carries worst and
meaningful reduction of certain systolic function than eccentric LVH or remod-
eling. This finding indicates an urgent need to discriminate different phenotypic
LVH in clinical practice, thus for timely therapeutic intervention.

P769 | BEDSIDE
Combining peak mitral inflow and annular velocities with left atrial
strain improves estimation of left ventricular filling pressure

O.S. Andersen, E. Gude, H. Skulstad, K. Broch, A.K. Andreassen, O.A. Smiseth,
E.W. Remme. Oslo University Hospital, Hjerte-, lunge-, karklinikken, Oslo,

Norway

Introduction: Classification of left ventricular (LV) filling pressure as normal or
high using E/e’ below 8 or above 15, respectively, results in a large number of
unclassified patients in the intermediate range. Peak left atrial (LA) strain during
left ventricular (LV) systole has been shown to correlate with LV filling pressure.
Purpose: We tested if combining E/e’ and LA strain would improve estimation of
LV filling pressure.
Method: In 58 patients we recorded pulmonary capillary wedge pressure, an in-
direct estimate of LV filling pressure, while simultaneously acquiring echocardio-
graphic images. LA strain was assessed by speckle tracking echocardiography.
Patients were first classified using E/e’ alone (average of septal and lateral e’)
(Fig. 1a). Optimal cut-off-value for LA strain to classify normal or increased LV fill-
ing pressure, was found by ROC-analysis (Fig. 1b). Patients were subsequently
classified combining E/e’ and LA strain as shown in the algorithm in Fig. 2.
Results: The number of wrongly classified patients using E/e’ alone, was very
small (2%), but came at a price of a large proportion of unclassified patients
(40%), (Fig.3.). Combining E/e’ with LA strain, correctly classified 88% of the pa-
tients, reduced the number of unclassified to 3, while 9% were wrongly classified
(Fig. 3).

Conclusion: Combining E/e’ and LA strain in the evaluation of LV filling pressure,
significantly improved the ability to correctly classify patients, while there was a
modest increase in the number of wrongly classified patients. Our results suggest
that LA strain should become part of the echocardiographic evaluation of patients
with suspected heart failure.
Acknowledgement/Funding: South-Eastern Norway Regional Health Authority
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Predictors of transition of preclinical diastolic dysfunction to heart
failure with preserved ejection fraction in patients with metabolic
syndrome

A.L. Chilingaryan, K.G. Adamyan, L.G. Tunyan. Institute of Cardiology, Yerevan,

Armenia

Preclinical diastolic dysfunction (PDD) remains poorly understood and while it
may progress to the heart failure with preserved ejection fraction (HFpEF) the
predictors of this transition are yet to be defined.
Methods: We followed up for 3 years 228 patients (pts) with metabolic syndrome
(NCEP-ATP III 2001 criteria) and PDD, mean age 67±8 years (118 female). All pts
had an impaired relaxation transmitral patterns and E/e’ 8–13 at rest on echocar-
diography (EchoCG), normal NT-proBNP values, and systolic pulmonary artery
pressure (sPAP) ≤30mmHg. PDD was defined as LV impaired relaxation at stress
EchoCG if E/e’ ≥13, transmittal E wave deceleration time reduction >50ms, sys-
tolic pulmonary artery pressure (sPAP) increase >30mmHg, and patients re-

mained asymptomatic. EchoCG measurements of maximal left atrial (LA) volume
index (LAVi), right ventricular E/e’ (E/e’RV), left ventricular global strain (LVGS),
LA strain (LASt) by speckle trakcing, mean values of left atrial maximal strain
rates in systole (SSr) and both phases of diastole (ESr, ASr) at the atrial septum
and lateral wall, LA stiffnes index (LASi) as E/e’LV/LASt, intraatrial (INAD) and
interatrial (INTAD) dyssynchronies were obtained at baseline and 3 years follow
up. INAD and INTAD were assessed by strain rate imaging (SRI) as the ASr time
delay of the LA septal and lateral walls (INAD) or the RA and LA lateral walls
(INTAD).
Results: 84 pts (37%) developed HFpEF during follow up. Pts with HFpEF had
less LVGS, SSr, ESr, and greater values of systolic BP (SBP), LAVi, ASr, E/e’RV,
LASi, sPAP, INAD, and INTAD at baseline compared with pts without further
HFpEF transition: (SBP 145±18mmHg vs 134±12, p<0.05; LVGS -16.2±2,1%
vs -17.4±2.4, p<0.05; SSr 0.8±0.2 1/s vs 0.6±0.1, p<0.03; ESr 0.7±0.2 1/s vs
0.5±0.1, p<0.03; Asr 0.9±0.3 1/s vs 0.7±0.2, p<0.02; E/e’RV 3.9±1.3 vs 5.6±1.9,
p<0.01; LASi 0.4±0.1 vs 1.0±0.4, p<0.01; sPAP 38±5 mmHg vs 43±6, p<0.01;
INAD 23.8±8.4 ms vs 34±9.1, p<0.01; INTAD 27.6±8.8 ms vs 37.5±9.3, p<0.01).
BMI, glucose levels and diastolic BP values did not differ between groups at base-
line and follow up. Logistic regression analysis defined SSr, ESr, ASr, E/e’RV,
sPAP, LASi, INAD and INTAD as an independent predictors of HFpEF.
Conclusion: PDD transition to HFpEF appears to be frequent. E/e’RV, sPAP,
inter- and intraatrial dyssynchrony, LA stiffness as well as other SRI parameters
predict the progression of PDD to HFpEF in pts with metabolic syndrom.

P771 | BEDSIDE
Left atrial compliance predicts limited exercise in patients with HFpEF
and right ventricular dysfunction

I. Bytyci1, A. Tishukaj1, A. Poniku1, M.Y. Henein2, G. Bajraktari1. 1University

Clinical Centre of Kosova (UCC), Service of Cardiology, Pristina, Kosovo

Republic of; 2Heart Centre and Department of Public Health and Clinical

Medicine, Umea University, Umea, Sweden

Background and aim: The power of left atrial (LA) and right ventricular (RV)
measurements in predicting exercise capacity and clinical outcome in heart failure
(HF) patients with preserved ejection fraction (HFpEF) is not fully understood. The
aim of this study was to assess the predictors of exercise capacity in patients with
HFpEF and RV dysfunction.
Methods: In 138 consecutive patients with HFpEF (age 62±9 years, NYHA class
I–III, LV EF ≥45), a complete echocardiographic study was performed. LA com-
pliance was calculated from the formula [LAV max − LAV min/LAV min × 100].
The exercise capacity was assessed using six-minute walk test (6MWT). TAPSE
values divided patients into HFpEF with RV dysfunction (n=37) and HFpEF with
normal RV function (n=101) groups.
Results: Patients with HFpEF and RV dysfunction were older (p=0.04), had
higher NYHA class (p=0.003), limited 6MWT (p=0.03), increased LV mass
(p=0.001), decreased septal and lateral MAPSE (p<0.001, for both), increased
LA maximal (LAVI max) and minimal volume index (LAVI min) (p=0.04 and
p=0.002, respectively) and impaired LA compliance (p=0.003) compared with
those with normal RV function. In multivariate analysis, only LA compliance pre-
dicted limited exercise (OR = 0.982, 95% CI 0.966–0.999, p=0.037). A LA com-
pliance <60% was 88% sensitive and 61% specific (P=0.004), having an area
under the ROC of 0.76 in predicting exercise capacity.
Conclusions: HFpEF patients with RV dysfunction have impaired LA compliance,
despite normal size. The LA compliance is the best predictor of limited exercise
in these patients, a finding that suggests the need for routine assessment of LA
for better explanation of symptoms and possibly treatment of these patients.
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The potential of daily high intensity training for exercise interventions
in patients with heart failure with preserved ejection fraction

A. Bobenko1, T. Trippel1, R. Lindhorst1, K. Nolte2, G. Hasenfuss2,
H.D. Duengen1, G. Gelbrich3, R. Wachter2, B. Pieske1, F. Edelmann1. 1Charite

- Campus Virchow-Klinikum (CVK), Department of Cardiology, Berlin, Germany;
2University Medical Center Gottingen (UMG), Department of Cardiology and

Pneumology, Gottingen, Germany; 3University Julius Maximilian of Wurzburg,

Institute for Clinical Epidemiology and Biometry, Wurzburg, Germany

Background: Heart failure (HF) with preserved ejection fraction (EF) is a com-
mon condition with high morbidity and mortality. Still no pharmacological treat-
ment has been identified yet. Physical activity prevents the development of HF
with reduced EF and improves symptoms and quality of life (QoL) in prevalent HF
irrespective of EF.
Purpose: The aim of this study was to determine the association of physical
activity (amount and intensity) on phenotype including exercise performance in
patients with HF with preserved EF.
Methods: 422 patients (Aldo-DHF trial) with stable HF with preserved EF were
investigated (52% women, age 67±8 years). All patients underwent detailed car-
diopulmonary exercise testing (CPET) and echocardiography. Daily physical ac-
tivity and physical function in QoL were assessed by self-reporting questionnaires
(KöBet, SF-36). Exercise performance was measured by 6-minute walk test and
CPET (peak oxygen uptake, peak VO2). Patients were classified according to the
amount and intensity of physical activity and the association of physical activity
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and submaximal/maximal exercise capacity, diastolic function and QoL was anal-
ysed.
Results: Total physical activity (MET hours per week) was positively correlated
with 6-minute walking distance (p<0.002) and QoL (p<0.05), but not with peak
VO2. 6-minute-walking distance and peak VO2 values were significantly higher in
patients who performed high intensity exercise >8 hours per week (p<0.001 and
p=0.02, respectively). Time of high physical exercise was also positively corre-
lated with 6-minute walking distance (r=0.21, p<0.001), with peak VO2 and QoL
(both r=0.13, p=0.01), whereas low physical exercise did not show significant as-
sociations. Interestingly, type or amount of exercise was not significantly related
to any measure of diastolic function.
Conclusion: The total amount of daily physical activity is related to submaximal
exercise capacity and QoL, whereas only daily high intensity exercise is associ-
ated with maximal exercise capacity in patients with HF with preserved EF.

P773 | BEDSIDE
Contribution of ventilation-perfusion mismatch resulting from
abnormal diastolic response to exertion to exercise limitation in HFpEF

A. Rojek1, M. Przewlocka-Kosmala1, A. Mysiak1, T.H. Marwick2, W. Kosmala1.
1Wroclaw Medical University, Wroclaw, Poland; 2University of Tasmania, Menzies

Research Institute Tasmania, Hobart, Australia

Introduction: “Backward” character of heart failure with preserved ejection frac-
tion (HFpEF) with an early increase in LV filling pressure (LVFP) and premature
exercise termination before the development of deficiency in peripheral perfusion
and metabolic acidosis may generate in some patients controversies regarding
the attainment of maximal effort during cardiopulmonary exercise testing (CPET).
Purpose: To investigate the spectrum of cardiorespiratory reserve impairment in
relation to different patterns of diastolic response to exercise in HFpEF.
Methods: We recruited 207 pts (64±8 yrs) with symptomatic HFpEF (exertional
dyspnea, NYHA II-III, reduced exercise capacity,LVEF>50%,diastolic dysfunc-
tion) and 60 pts with normal exercise tolerance.Echocardiographic assessment
of cardiac performance including E/e’ ratio approximating LVFP was performed at
rest and immediately post CPET.
Results: Symptomatic pts were categorized into two groups: with and without ex-
ertional increase in E/e’ >13 (AbnE/e’ and NE/e’, respectively), reflecting elevated
and non-elevated LVFP. Pts with E/e’>13 at peak exercise demonstrated more
advanced impairment of exercise capacity (lower peak VO2), lower O2 uptake ef-
ficiency (OUES), peak respiratory exchange ratio (RER), LV contractility reserve
(delta EF), but higher ventilatory equivalent for carbon dioxide (VE/VCO2) and
dead space to tidal volume ratio (VD/VT) as compared to both the asymptomatic
and NE/e’ groups (Table). Multivariable analysis revealed that exertional E/e’ and
VD/VT were the independent correlates of peak VO2 (β=-0.24, p<0.001 and β=-
0.27, p<0.001, respectively) and a significant interaction effect (p=0.03) between
E/e’ and VD/VT was found.

Results

Parameter Asymptomatic NE/e’ AbnE/e’ p p p
(n=60) (1) (n=63) (2) (n=144) (3) 1 vs 2 1 vs 3 2 vs 3

E/e’ at exercise 9.0±1.9 10.0±1.6 17.0±4.4 0.20 0.0001 0.0001
Peak VO2, ml/min/kg 22.3±4.1 17.6±4.7 14.6±4.5 0.0001 0.0001 0.0001
OUES 1.78±0.59 1.68±0.77 1.45±0.62 0.49 0.01 0.02
VE/VCO2 26.5±5.2 26.9±4.5 29.3±6.5 0.79 0.02 0.01
RER 1.08±0.12 1.06±0.10 1.01±0.10 0.38 0.0002 0.0004
Peak VD/VT 0.17±0.05 0.17±0.06 0.20±0.07 0.77 0.003 0.001
Delta EF, % 10.4±8.1 6.9±8.8 3.6±6.7 0.03 0.0001 0.01

Delta: value at exercise minus value at rest.

Conclusions: An abnormal E/e’ response to exercise in symptomatic HFpEF is
associated with higher VD/VT and VE/VCO2 and lower peak RER, which distin-
guishes this group from pts with a non-elevated E/e’ at exercise. Raised exertional
VD/VT might be a marker of impaired ventilation to perfusion ratio due to pul-
monary congestion resulting from increased LVFP, which leads to dyspnea and
earlier cessation of exercise at lower RER in the AbnE/e’ group despite maximal
effort intensity.

P774 | BEDSIDE
Association between left atrial enlargement and obstructive sleep
apnoea in a general male population

H. Holtstrand Hjalm1, E. Thunstrom1, D. Morales1, C. Ergatoudes1,
Z. Mandalenakis1, L. Grote1, A. Rosengren1, K. Caidahl2, P.O. Hansson1,
M. Fu1. 1Sahlgrenska Academy, Gothenburg, Sweden; 2Karolinska Institute,

Stockholm, Sweden

Background: Left atrial enlargement (LAE) has been associated with obstruc-
tive sleep apnoea (OSA) in patients with coronary artery disease. However, this
association has not been studied in the general population.
Purpose: To investigate the association between obstructive sleep apnoea and
left atrial enlargement. To our knowledge, no previous study has investigated this
association in a random sample from the general male population.
Methods: The study population consists of 536 male participants of the study
“Men Born in 1943”, a population study consisting of a random sample of men
born in 1943 in the city of Gothenburg, Sweden. In 2014, in addition to a medical

examination, 12-lead ECG and extensive questionnaires addressing medical his-
tory and aspects of general health, each participant was offered to be examined
by both echocardiography and an overnight sleep recording in their own homes
using a standard cardio-respiratory polysomnography device.
Results: Of the 411 participants who underwent both echocardiography and
sleep apnoea screening, 153 were found to have LAE. Of these 153 participants,
41.2% (63/153) were diagnosed with OSA, compared to 22.5% (58/258) in the
group without LAE. Participants with LAE also showed significantly higher fre-
quencies of atrial fibrillation/flutter, systolic heart failure, hypertension, and were
more often obese. Smoking was more frequent in the non-LAE group. In multi-
variate regression analysis, both moderate OSA (odds ratio [OR] 2.60, 95% CI
1.42–4.75) and severe OSA (OR 3.21, 95% CI 1.40–7.35) were significantly as-
sociated with LAE after adjusting for body-surface-area, atrial fibrillation, smoking
and hypertension.

Table 1. Sleep apnoea screening data

Normal left atrium, n=258 Enlarged left atrium, n=153 p-value

Apnoea-hypopnoea index 10.10±11.32 14.50±12.42 <0.001
Lowest saturation 82.22±7.08* 82.10±5.91* 0.86
Mean pulse 61.76±8.53* 59.76±9.72* 0.032
Oxygen desaturation Index 8.61±9.29* 12,27±11.30* <0.001
Mean saturation 92.39±2.49* 92.49±2.19* 0.686
Respiratory index 12.98±11.36 17.21±12.22 0.0004
Saturation below 90% 20.83±27.65* 20.61±26.06* 0.937

Continuous variables are presented as mean ± SD (standard deviation), groups compared by
Student’s t test. *244 participants in the group with normal left atrium, 147 in the group with
enlarged left atrium.

Conclusions: Obstructive sleep apnoea is associated with left atrial enlargement
in 71 year old men from the general population. The frequency of LAE was shown
to increase with the severity of the OSA.
Acknowledgement/Funding: Grants from Västra Götalandsregionen, The
Skaraborg Research and Development Council, ResMed Sweden supplied the
ApneaLink Plus devices.
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Predictors of long-term prognosis of ambulatory patients with heart
failure and preserved ejection fraction

E. Sole Gonzalez1, J. Alvarez-Garcia1, A. Ferrero-Gregori2, S. Mirabet Perez1,
A. Mendez Fernandez1, V. Brossa Loidi1, J. Carreras Mora1, N. Mesado
Batalla1, M.J. Pirla Buxo1, E. Roig Minguell1. 1Hospital de la Santa Creu i Sant

Pau, Cardiology, Barcelona, Spain; 2Hospital de la Santa Creu i Sant Pau,

Epidemiology Department, Barcelona, Spain

Background: Patients (pts) with heart failure and preserved ejection fraction (HF-
pEF) have been historically considered with better prognosis than those with re-
duced systolic function (HFrEF). However, actual prognosis of these patients is
uncertain.
Purpose and methods: To asses the prognosis of pts with HFpEF, a cohort of
536 outpatients with HF was prospectively followed in a tertiary HF clinic during
the 2010–2015 period. Clinical, ECG, echocardiographic and biochemical data
were registered. Cox regression analysis was used to identify the predictors on
mortality of pts with HFpEF.
Results: Mean age was 68±13 years and 67% were men. The etiology of HF was
ischemic (35%), cardiomyopathy (25%), valvular (16%), hypertension (14%) and
others (10%). Pts were in NYHA functional class I-II (61%) and III-IV 39%. HFrEF
was found in 348 pts (65%) and the remaining 188 (35%) had HFpEF. Mean
follow-up was 24±20 months. Comparing HFrEF with HFpEF, the latest group had
older age (74±12 vs. 65±13 years, p<0.001), more frequently were females (51
vs. 33%, p<0.001), had higher hypertension rates (80 vs. 71%, p=0.02), higher in-
cidence of atrial fibrillation (56 vs. 33%, p<0.001) and lower median NT-ProBNP
values (1369 [642–2499] vs. 2000 [857–4416] p=0.002). Pts with HFpEF had
higher mortality (32 vs. 16%, p=0.001). Kaplan-Meier curves comparing 3-year
survival of the two groups, showed that pts with HFpEF had a significant worse
survival (60% vs. 78%, p=0.003) (figure 1). Multivariate analyses identify as in-

Kaplan-Meier curves
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dependent predictors of worse prognosis in HFpEF: older age (1.068 [95% CI
1.031–1.106]; p<0.001), NT-proBNP >1500 ng/L (2.837 [95% CI 1.614–4.984];
p<0.001), Na+ <135 mmol/L (2.316 [95% CI 1.05–5.109]; p=0.03) and lower sys-
tolic pressure (0.767 [95% CI 0.655–0.899]; p=0.001). The discrimination ability
of this model was 0.77 (c-statistics index), with a good internal validation after the
boots trapping (0.75).
Conclusions: 1) In this cohort, pts with HFpEF had worse prognosis than HFrEF.
2) NT-proBNP >1500 ng/L may help to identify pts at higher risk of death. 3)
Based on the worse prognosis of pts with HFpEF, more studies are needed to
improve their survival.
Acknowledgement/Funding: This work was supported by an unrestricted
Servier grant.
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Bicoronary infusion of nitroglycerin and atrial natriuretic peptide
improves diastolic distensibility in healthy pigs
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B. Pieske1, H. Post1. 1Charite - Campus Virchow-Klinikum (CVK), Berlin,
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3Medical University of Graz, Dept. of Cardiac Surgery, Graz, Austria; 4University
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Background: Experimental data indicate that the acute post-translational modi-
fication of the myofilamental titin spring by cGMP-activated protein kinase G can
increase left ventricular (LV) end-diastolic distensibility (LVed-Dist). Intracellular
cGMP production can be stimulated either by nitric oxide via the soluble guany-
late cyclase (sGC), or by the natriuretic peptides via the particulate guanylate
cyclase (pGC). We tested the hypothesis that acute intracoronary infusion of ni-
troglycerin (NTG) or atrial natriuretic peptide (ANP) would exert direct myocardial
effects and improve LVed-Dist in healthy myocardium.
Methods: 5 anaesthetized, closed-chest pigs (59±2kg) were acutely instru-
mented with a left ventricular (LV) pressure-volume catheter, a Swan-Ganz
catheter and an aortic ballon catheter. Two 5F coronary catheters were posi-
tioned in the right and left coronary ostia via femoral access. Pressure-volume
relationships were derived from short aortic occlusions. Following baseline mea-
surements, NTG was infused bicoronarily at 10, 30 and 100 ng/kg/min over 20
min, respectively. After 30 min wash-out, the same protocol was repeated with
ANP at 1, 3 and 10 ng/kg/min. *: p<0.05 vs baseline
Results: LV peak pressure slightly decreased at the highest dose compared to
baseline (NTG: 87±3* vs 94±4, ANP: 85±4* vs 96±6) while systemic vascular re-
sistance was not altered during NTG infusion and to a minor extent during the
highest dose of ANP (11.1±0.6* vs 12.7±0.7 mmHg/l/min). The maximum rate of
positive LV pressure change, LV dP/dtmax, decreased and the calculated end-
systolic volume at 100 mmHg end-systolic pressure increased dose-dependently,
indicating a negative inotropic effect. The end-diastolic pressure volume relation-
ships (EDPVR, graph) before and during infusion of NTG and ANP were shifted
rightwards compared to the respective baseline (see graphs).

Conclusion: The acute pharmacological stimulation of cGMP-dependent sig-
nalling improves LV end-diastolic distensibility in healthy pigs in vivo. The molec-
ular mechanisms mediating such acute modulation of LV distensibility may repre-
sent pharmacological targets to treat a pathological loss of LV distensibility as, for
instance, heart failure with preserved ejection fraction (HFpEF).

P777 | BEDSIDE
Comparing novel biomarkers associated with heart failure preserved
ejection fraction (HFpEF): A matched case-control analysis

C.L. Lekavich1, D.J. Barksdale2, V. Neelon3, J. Crandell3, J.R. Wu3,
E.V. Velazquez1. 1Duke University Medical Center, Durham; 2Virginia

Commonwealth University, Richmond; 3University of North Carolina Hospitals,

Chapel Hill, United States of America

Background: In the U.S., 5.1 million Americans >20 years have heart failure (HF)
and heart failure preserved ejection fraction (HFpEF) accounts for at least 50% of
all admissions for HF. HFpEF has no single guideline for diagnosis or treatment,
the patient population that is heterogeneously and inconsistently described and
longitudinal studies are lacking. This study was designed to detect differences
in biomarkers associated with incident HFpEF when comparing matched case-
control groups.
Methods: A study cohort of 310 patients, that included case (incident HFpEF pa-
tients, n=155) and matched control (patients with no prior HF, n=155) groups were

retrospectively identified. Matching criteria included race, sex, age (within 3 years)
and previously acquired echocardiogram biomarkers (within 1year). Physiologic
and echocardiogram biomarkers were collected from previously acquired 2-D (di-
mensional) M-mode Doppler echocardiograms. Echo images were re-analyzed
from previously obtained echo to calculate measures factored into calculating
ventricular-arterial coupling. Using conditional logistic regression and controlling
for covariates, models were fit to detect differences in HFpEF biomarkers between
the matched case-control groups.
Results: Statistically significant differences in ventricular elastance (Ees)
(p=0.0030) and left atrial diameter (LAdiam) (p=0.0002) were detected when
comparing the case-controls. Conditional logistic regression demonstrated a 30%
higher odds of converting to the case group with every 1 unit increase in Ees, OR
1.315 (1.097, 1.575) and a 4.57 times higher odds of being in the case group for
every 1 unit increase in LAdiam, OR 4.565 (2.038, 10.223).
Discussion: The case group had significantly higher SBP, HR, BMI, Ees and
LAdiam. Previous studies have demonstrated increases in LAdiam and Ees in
older women, but have not been longitudinally tested.
Conclusions: Prospective studies are indicated that test Ees and LAdiam as
predictors of impending HFpEF. This study demonstrates feasibility in calculating
Ees and LAdiam from routinely obtained echo images without increasing cost or
risk.

P778 | BEDSIDE
Abnormal right ventricular reserve capacity in patients with heart
failure and preserved biventricular function is caused by ventricular
stiffness, impaired relaxation and vascular stiffness

K.P. Rommel1, M. Von Roeder1, K. Latuscynski1, C. Oberueck1, S. Blazek1,
C. Besler1, S. Sandri1, C. Luecke2, M. Gutberlet2, G. Schuler1, P. Lurz1. 1Heart
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Center of Leipzig, Radiology, Leipzig, Germany

Background: Right ventricular (RV) dysfunction has been shown to be a potent
predictor for adverse outcomes in patients with Heart Failure and Preserved Ejec-
tion Fraction (HFpEF). However, little is known about RV function abnormalities
during exercise which might manifest prior to RV dysfunction at rest in patients
with preserved biventricular function.
Invasive tracings of pressure-volume relations provide the unique opportunity to
directly assess mechanical properties of the right ventricle under different loading
conditions.
Purpose: To invasively assess right ventricular stiffness and right ventricular func-
tion in HPpEF patients compared to patients without heart failure symptoms.
Methods: We performed cardiac magnetic resonance imaging to evaluate car-
diac dimension and biventricular function in 18 HFpEF patients and 9 patients
without heart failure symptoms. Pressure volume loops were obtained with a
conductance catheter during basal conditions and handgrip exercise. Transient
preload reduction was used to extrapolate the RV end systolic elastance and di-
astolic stiffness constant.
Results: HFpEF patients and controls showed similar left ventricular (LV) and
RV dimensions and LV ejection fraction while RV ejection fraction was even
higher in HFpEF patients (p=0.04) Invasively determined load-independent sys-
tolic RV function (p=0.8) was comparable between groups. In contrast, HFpEF
patients demonstrated an elevated load-independent passive RV stiffness con-
stant β (p<0.01).
While RV active relaxation, filling pressures, arterial elastance and cardiac out-
put where similar at baseline; HFpEF patients demonstrated a blunted increase
in cardiac output under exercise (p<0.01) resulting from a longer active RV re-
laxation (p=0.01), higher RV-filling pressures (p<0.01) with a marked rise in
the enddiastolic-pressure-volume relationship (p<0.01) and increased pulmonary
artery elastance (p=0.05).
Conclusion: In HFpEF patients with preserved RV function increased intrinsic
RV myocardial stiffness, impairment of active RV relaxation and increased pul-
monary artery stiffness lead to a blunted increase in cardiac output during ex-
ertion. These functional abnormalities can be unmasked by exercise testing and
possibly precede overt RV dysfunction at rest.

EXERCISE TESTING AND TRAINING I

P779 | BEDSIDE
Telomere length a hallmark of vascular aging is altered in mild
cognitive impairment and improved after an environmental enrichment
program: the train the brain- mind the vessel cellular study final

M.G. Andreassi1, A. Borghini1, R. Sicari1, A. Mercuri1, N. Berardi2,
U. Bonuccelli3, L. Maffei2, E. Picano1. 1CNR Institute of Clinical Physiology,

Pisa, Italy; 2Institute of Neuroscience of CNR, Pisa, Italy; 3Azienda

Ospedaliero-Universitaria Pisana, Pisa, Italy

Background: Environmental Enrichment (EE) may slow cognitive decay in Mild
Cognitive Impairment (MCI), an early stage of Alzheimer disease, possibly acting
also through an improvement in cellular and molecular hallmark of vascular aging.
Purpose: To assess the efficacy of an EE program in slowing cognitive decay
and improving leukocyte telomere length (LTL).
Methods: In a single center, parallel group study design (Train the Brain, clinical-
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trials.gov. identifier NCT 01725178), 113 MCI subjects were randomized to the
training group (MCI-EE, N=55) and the non-training group (MCI-no EE, N=58).
Training consisted in the combination of multi-domain cognitive, social and phys-
ical exercise (9 hrs/wk for 7 months). All pts were evaluated for primary cogni-
tive endpoint (neuropsychological testing and ADAS-cog score) and LTL as sec-
ondary molecular endpoint of vascular aging. At study entry, an age-matched
control group was also studied (C). LTL was evaluated by real-time PCR.
Results: Compared to healthy controls, MCI patients had at study entry a re-
duced LTL (0.95±0.23 vs. 1.07±0.3, p=0.02). LTL and cognitive evaluation was
available in 25 no-EE and 50 EE patients. In MCI, EE improved neuropsycho-
logical score (ADAS-cog, EE= 14.2±4.5 to 13.0±4.5, p=0.02; no-EE= 12.0±3.06
to 13.0±4.0, p=0.02) and ameliorated LTL (0.97±0.21 vs. 1.03±0.23, p=0.04). No
significant difference was observed in no-EE group for LTL (see figure). In MCI
individual patient analysis, there was no correlation between variations in ADAS-
cog and changes in LTL (r=−0.14, p=0.23).

Conclusions: MCI subjects show impaired molecular hallmark of cellular and
vascular aging versus healthy controls. In MCI, a long-term EE program slows
cognitive decay with a beneficial effect of modest size, accompanied by lengthen-
ing of telomeres, but in the absence of correlation between cognitive and cellular-
molecular changes at individual patient analysis.

P780 | BEDSIDE
Exaggerated exercise blood pressure response is related to increased
arterial stiffness, asymmetric dimethylarginine and osteoprotegerin in
essential hypertension

K. Dimitriadis, C. Tsioufis, E. Andrikou, I. Andrikou, D. Aragiannis, A. Kasiakogias,
T. Kalos, V. Pylarinou, D. Syrseloudis, D. Tousoulis. First Cardiology Clinic,

University of Athens,Hippokration Hospital, Athens, Greece

Background/Introduction: A hypertensive response to exercise (HRE) is asso-
ciated with high cardiovascular risk, while elevated levels of asymmetric dimethy-
larginine (ADMA) and osteoprotegerin (OPG) are related to atherosclerosis pro-
gression.
Purpose: In this study we sought to determine the relationships of HRE with
ADMA, OPG and arterial stiffness in essential hypertension.
Methods: Our population of 240 newly diagnosed never treated non-diabetics
with stage I to II essential hypertension [155 men, mean age=51 years, office
blood pressure (BP)=150/96 mmHg] with a negative treadmill exercise test (Bruce
protocol) was divided into those with HRE (n=70) (peak exercise systolic BP
≥210mmHg in men and ≥190 mmHg in women) and those without HRE (n=170).
Arterial stiffness was evaluated on the basis of carotid to femoral pulse wave ve-
locity (PWV) values.
Results: Patients with HRE compared to those without HRE had greater 24-
h systolic BP (143±9 vs 131±8 mmHg, p<0.05), while did not differ regarding
metabolic profile and left ventricular mass index (p=NS). Patients with HRE as
compared to those without HRE exhibited greater levels of ADMA (0.63±0.04
vs 0.52±0.05 μmol/l, p<0.0001), OPG (5.4±0.1 vs 4.1±0.5 pmol/l, p<0.0001)
and PWV (8.9±1.7 vs 7.5±0.9 m/sec, p<0.0001), independently of confounders.
In the total population, peak exercise systolic BP was related to 24-h systolic
BP (r=0.249, p<0.05), PWV (r=0.278, p=0.003), ADMA (r=0.260, p=0.007) and
OPG (r=0.214, p<0.05). Regarding OPG, it was associated with 24-h systolic BP
(r=0.285, p<0.0001), ADMA (r=0.284, p<0.05) and PWV (r=0.424, p<0.0001).
Multiple regression analysis showed that 24-h systolic BP (b=0.216, p=0.003),
male sex (b=0.270, p<0.05), ADMA (b=0.225, p=0.006) and OPG (b=0.188,
p<0.05) were independent predictors of peak exercise systolic BP.
Conclusions: In essential hypertension, a HRE is accompanied by a state of in-
creased arterial stiffening, endothelial dysregulation and progressive atheroscle-
rosis. The interrelationships of ADMA and OPG with exercise BP response sup-
port that diffuse vascular dysfunction contributes to HRE-related risk in hyperten-
sion.

P781 | BEDSIDE
Significance of change in heart rate recovery from test to test

N. Sydo1, T. Sydo2, J.G. Murphy3, B. Merkely1, T.G. Allison4. 1Semmelweis

University Heart Center, Budapest; 2Csolnoky Ferenc Hospital, Cardiology,

Veszprem, Hungary; 3Mayo Clinic, Rochester; 4Mayo Clinic, Sports Cardiology

Clinic, Rochester, United States of America

Background: Heart rate recovery (HRRec) is a powerful predictor of mortality
in many cardiovascular (CV) diseases. If so a change in HRRec should signal a
change in mortality risk.
Purpose: We analyzed a large cohort of patients who underwent 2 stress tests
to determine the significance of a test-to-test change in HRRec.

Methods: Non-imaging exercise tests performed on patients from Minnesota
ages 30–89 years from 1994 through 2010 were reviewed. Patients with 2 tests
performed a minimum of 6 months apart were included. Patients were assigned
to 4 groups according to their HRRec change: NN = HRRec normal (<13 bpm)
both tests; NA = normal becomes abnormal; AN = abnormal becomes normal;
and AA = abnormal both tests. Mortality was determined from Minnesota and
National Death Indices. Mortality risk according to HRRec change was assessed
using Cox regression with adjustment for age, sex, presence of CV disease, hy-
pertension, diabetes, current smoking, and use of a HR-lowering drug.
Results: A total of 6,512 qualifying patients (76% men) were included in the anal-
ysis. Mean age was 53±13 years. CV disease was established in 2540 patients
(39%), hypertension in 1757 (27%), diabetes in 475 (7.3%), current smoking in
523 (8.6%), and use of HR-lowering drug in 2120 (33%). HRRec overall was sim-
ilar between the first and second tests (17±9 vs 17±10) performed an average
of 4.0±3.2 years apart. Number of patients by HRRec change was 3797 for NN
(58%), 756 for NA (12%), 775 for AN (12%), and 1184 for AA (18%). There were
913 deaths (14%) over a mean follow-up of 10.2±4.7 years after the second test.
Using NN with 232 deaths (6.1%) during follow-up as the referent, the age-sex-
risk factor-adjust hazard ratio [95% confidence interval] for total mortality was
2.01 [1.62–2.49] for NA, 1.50 [1.18–1.90] for AN, and 2.83 [2.38–3.36] for AA.
Conclusions: HRRec change on consecutive exercise tests has a significant in-
dependent impact on all-cause mortality. The best outcomes were seen in pa-
tients with NN HRRec. Compared to patients with AA HRRec, improved HRRec
(AN) patients showed reduced risk. Similarly, worsening HRRec (NA) patients
had increased risk versus NN HRRec patients.

P782 | BEDSIDE
Long term prognostic value of heart rate recovery in patients with
pre-test probability for coronary artery disease of 15-65% and negative
exercise testing

V. Giga1, N. Boskovic1, A. Djordjevic-Dikic2, B. Beleslin2, M. Dobric1,
I. Nedeljkovic2, M. Petrovic1, I. Jovanovic1, M. Tesic1, D. Trifunovic-Zamaklar2,
I. Rakocevic1, J. Stepanovic2. 1Institute for Cardiovascular Diseases, Clinical

Center of Serbia, Belgrade, Serbia; 2University of Belgrade, School of Medicine,

Belgrade, Serbia

Background: Herat rate recovery (HRR) has been shown to predict cardiovascu-
lar and all-cause morbidity and mortality. However there are insufficient data on
prognostic significance of HRR in patients with pre-test probability for coronary
artery disease (CAD) of 15–65%.
The aim of our study was to determine the long term prognostic value of HRR in
patients with chest pain and pre-test probability of CAD of 15–65%.
Material and methods: We included in the study 627 patients (60±24 years,
58% females, 12.2% with diabetes) without known CAD and pretest probability of
15–65% who were referred to exercise testing (stress echocardiography or stress
electrocardiography) for the evaluation of chest pain. HRR was calculated as the
difference between heart rate at the peak stress and heart rate in the first minute
of rest. Slow HRR was defined as ≤18 beats/min. Patients were followed for mean
of 94±2 months for the occurrence of cardiovascular death, myocardial infarction
and clinically indicated revascularization.
Results: Out of 627 patients 54 patients (8.6%) had positive test and were ex-
cluded from further analysis. Of the remaining 573 patients with negative finding,
35 (6.1%) had slow HRR. There was no difference in the baseline characteristics
between the groups except for the age of patients (slow HRR group 68±8 vs nor-
mal HRR group 58±26, p<0.001). During the follow up period 38 patients (6.8%)
had an adverse event (6 cardiovascular deaths, 11 myocardial infarction, 21 clin-
ically indicated revascularization). There was significant difference in events be-
tween groups (6/35, 17.1%) in slow HRR and (32/538, 6.1%) in normal HRR
group (p=0.012). The modality of exercise testing (stress echo or stress ECG)
was not related to the outcome (p=0.689). Other univariate predictors of adverse
events were presence of diabetes and male gender (p<0.001, for both). Slow
HRR (OR 0.36 [95% CI 0.13–0.98], p=0.046) along with the presence of diabetes
(OR 0.27 [95% CI 0.13–0.57], p=0.001) and male gender (OR 3.1 [95% CI 1.5–
6.3], p=0.002) were also independent predictors for the occurrence of adverse
events.
Conclusion: Slow HRR is an independent long term predictor of adverse car-
diovascular events in patients with pre-test probability for CAD of 15–65% and
negative exercise test. Male patients and patients with diabetes also have more
pronounced risk for the occurrence of adverse events.

P783 | BEDSIDE
Impact of physiological aging beyond chronological aging on exercise
time: lessons from a 25 year observational cohort

S.C.H. Harb, L.C. Cho, Y.W. Wu, C.R. Rouphael, P.C. Cremer, T.G. Guy,
V.M. Menon, W.A.J. Jaber. Cleveland Clinic Foundation, Cardiovascular

Medicine, Cleveland, United States of America

Introduction: Treadmill exercise time is a reflection of exercise capacity and a
major predictor of subsequent cardiovascular morbidity and mortality.
Purpose: Evaluate the change, by age category and time period, in exercise time
in patients referred for exercise stress testing over a 25 year period.
Methods: All patients who underwent exercise stress testing: exercise ECG and
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exercise imaging (echo and nuclear) at our institution, from 1990 to 2014, were
included. Patients’ age, exercise testing date and exercise time in seconds (sec)
were documented. Patients were divided into 4 groups based on their age: Group
1: <45 years; Group 2: 45–54 years; Group 3: 55–64 years and Group 4: >65
years. The 25 year study period was split into 5 time intervals: Interval #1: 1990–
1994; Interval #2: 1995–1999; Interval #3: 2000–2004; Interval #4: 2005–2009
and Interval #5: 2010–2014. Median exercise time (median, 25–75 percentile)
for each age group, at each interval, was measured. Trend permutation tests
were used to detect significant changes in exercise times over the years. Two-
sample Wilcoxon tests were used to compare exercise times among different
groups.
Results: A total of 167,754 patients were included. Exercise times for the differ-
ent age groups and time intervals are presented in table 1 (all exercise times are
expressed in sec). For the same age group, there has been a significant decline
(by trend permutation tests) in exercise time over the study period (figure 1). Two-
sample Wilcoxon tests showed that the median exercise time [median (25–75
percentile) = 540 sec (430–600)] for age >65 in the 1990–1994 interval was sta-
tistically equivalent to that [540 sec (435–600)] for age 55–64 in the 1995–1999
interval, and to those (see table 1) for age 45–55 for the subsequent time inter-
vals (2000–2014). Also, in every time interval, trend permutation tests showed a
significant decrease in exercise time with increasing age group (figure 1).

Exercise times in seconds

Time period Age <45yrs Age 45–54 yrs Age 55–64 yrs Age >64 yrs
(N=39209) (N=47573) (N=44258) (N=36714)

1990–1994 614 (530–270)* 600 (540–660) 553 (480–630) 540 (430 (600)
1995–1999 600 (520–701) 560 (480–630) 540 (435–600) 480 (390–585)
2000–2004 600 (495–690) 540 (450–617) 480 (394–597) 425 (345–540)
2005–2009 600 (495–720) 540 (446–630) 482 (388–588) 410 (313–520)
2010–2014 588 (480–688) 540 (430–630) 480 (369–579) 406 (314–525)

*All exercise times are expressed as median (25–75 percentile); yrs = years.

Figure 1. Exercise times by age and time period

Conclusion(s): As a proof of “physiological aging” beyond “chronological” aging,
in a large population of patients referred for exercise stress testing over a 25 year
period, there has been a significant decline in exercise time in all age groups
(figure 1).
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Cardiorespiratory fitness in women with previous preeclampsia

L. Gronningsaeter1, M.E. Estensen2, E. Langesaeter3, E. Edvardsen4. 1Oslo

University Hospital, Division of Emergencies and Critical Care, Oslo, Norway;
2Oslo University Hospital, Department of Cardiology, Oslo, Norway; 3Oslo

University Hospital, Division of Emergencies and Critical Care, National

Resource Center for Women’s Health, Oslo, Norway; 4Oslo University Hospital,

Dept. of Pulmonary Medicine, Norwegian School of Sport Sciences, Oslo,
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Background: Preeclampsia (PE) increases the risk of future cardiovascular dis-
ease (CVD) in premenopausal age of women. Poor cardiorespiratory fitness
(CRF) is a prognostic factor for development of CVD.

Variables at rest and exercise

Variables PE group (n=60) Control group (n=25) p-value

Body mass index, kg/m2 25.5±5.5 22.8±2.9 0.03
Functional vital capacity, L 3.74±0.47 4.08±0.44 0.04
Forced expiratory volume in 1 sec, L 3.11±0.40 3.16±0.72 ns
Resting systolic BP, mmHg 133±17 114±12 <0.01
Resting diastolic BP, mmHg 87±11 73±10 <0.01
Max. oxygen uptake (VO2max), mL kg–1 min–1 34.3±7.7 37.7±7.4 0.01
Maximal heart rate (HRmax), beat min–1 178±11 184±11 0.04
Oxygen pulse, mL beat–1 13.1±2 13.5±1.9 ns
Max systolic BP, mmHg 185±21 165±19 <0.01
Max diastolic BP, mmHg 87±17 74±11 <0.01
Minute ventilation (VE), L min–1 89.4±11.9 91.1±14.4 ns
SpO2max, % 92±4 94±4 ns
VECO2slope 25.1±3.9 24.4±1.6 ns
VEO2slope 24.6±8.3 22.0±5.0 ns
Blood lactate, mmol L–1 10.1±3.0 9.9±2.5 ns

Data presented as mean (± SD).

Purpose: To investigate CRF on long-term follow-up of women after severe PE.
Method: Sixty women, age 41±4 (mean±SD) with previous severe PE and 25
healthy controls (age 38±4) performed a cardiopulmonary exercise test on a
treadmill to exhaustion for measurement of maximal oxygen uptake (VO2max).
In addition, pulmonary function, and blood pressure were measured.
Results (Table 1): Sixty women fulfilled test criteria for VO2max (respiratory ex-
change ratio ≥1.15 or a Borg score ≥17). VO2max was 9% lower in the PE-group
compared to the controls (p<0.01). Systolic and diastolic blood pressure at rest
and at maximal exercise were significantly higher in the PE-group compared to
controls. There were no differences in pulmonary function and ventilatory effi-
ciency (VE/VCO2)between the groups.
Conclusion: Our study demonstrates that women with previous severe
preeclampsia have a clinically lower cardiorespiratory fitness compared to healthy
controls. This important finding indicates a poorer health status and increased
CVD risk. Women with a history of preeclampsia need a proper CVD risk assess-
ment and counselling.
Acknowledgement/Funding: Oslo University Hospital, no conflict of interest
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Outpatient cardiac rehabilitation after myocardial infarction: predictors
of improved exercise capacity

M. Novakovic, T. Vizintin Cuderman, Z. Fras, B. Jug. Dept. of Vascular Diseases,

University Clinical Center, Ljubljana, Slovenia

Background: Cardiac rehabilitation decreases cardiovascular and all-cause mor-
tality in patients after a myocardial infarction (MI); additionally, exercise-based
programs aim to improve quality of life through improved exercise capacity.
Aim: To assess predictors of improved exercise performance after cardiac reha-
bilitation post-MI.
Methods: Consecutive patients undergoing outpatient cardiac rehabilitation at
a university medical center following a MI were included. Risk factors and NT-
proBNP levels were systematically collected and exercise testing was performed
at inclusion and after completion of a cardiac rehabilitation program (3-times per
week for 3 months).
Results: A total of 407 patients were included: 86 (21%) were women, mean age
was 58±10 years. Before and after cardiac rehabilitation, exercise capacity sig-
nificantly improved (from 6.8 to 9.6 METs, p<0.001). On multivariable analysis,
younger age (adjusted odds ratio [OR] per 1 year of age 1.08, 95% confidence
interval [CI] 1.03–1.13, p<0.001), male gender (OR 2.54, 95% CI 1.00–6.45,
p=0.050), baseline exercise capacity (OR for 1 MET 1.44, 95% CI 1.15–1.80,
p=0.002), lower body mass index (OR for 1 kg/m2 1.11, 95% CI, p=0.017), but
not risk factors or baseline NT-proBNP levels emerged as independent predictors
of improved exercise capacity (>3 METs increase from baseline). Additionally,
number of attended rehabilitation sessions showed a trend towards statistical sig-
nificance (OR per session 1.02, 95% CI 0.99–1.05, p=0.087).
Conclusion: Cardiac rehabilitation significantly improves exercise capacity after
MI; however, such improvement is strongly predicted by younger age and and
male gender. Our findings suggest that specific needs of women and ageing post-
MI patients should be better addressed.

P786 | BEDSIDE
Exercise cardiac power and the risk of subclinical atherosclerosis in
men

S.Y. Jae1, S. Kurl2, Y.H. Choi3, J.A. Laukkanen2. 1University of Seoul, Seoul,

Korea Republic of; 2University of Eastern Finland, Institute of Public Health and

Clinical Nutrition, Kuopio, Finland; 3Samsung Medical Center, Seoul, Korea

Republic of

Background: Low exercise cardiac power (ECP), defined as a ratio of peak oxy-
gen consumption with peak systolic blood pressure during exercise, is associ-
ated with adverse cardiovascular events, but the underlying mechanisms remain
unclear. Coronary artery calcification (CAC) and carotid intima media thickness
(CIMT) as surrogate markers of subclinical atherosclerosis are associated with an
increased risk of cardiovascular outcomes. We tested the hypothesis that lower
levels of ECP may be associated with the prevalence of subclinical atherosclero-
sis, independent of conventional risk factors, in a cross-sectional study of 2165
(age 53±6 yrs, range 40–78 yrs) men.
Methods: We measured CAC using multidetector computed tomography using
the Agatston coronary artery calcium score and CIMT using B-mode ultrasound.
The prevalence of subclinical atherosclerosis was defined as dichotomous vari-
ables of CAC score >10 and CIMT >75th percentile. ECP was calculated by a
ratio of peak oxygen consumption with peak systolic blood pressure and classified
into quartiles.
Results: The presence of CAC and CIMT was inversely associated with ECP
quartiles (both, P<0.001 for trend). After adjusting for age, BMI, SBP, TC, HDL-
C, TG, hsCRP, glucose, heart rate, smoking, hypertension and diabetes, men
in the lowest quartile of ECP had a significantly elevated odds ratios for hav-
ing CAC (odds ratio (OR)1.41, 95% CI 1.04–1.91) and CIMT (OR 1.98, 95% CI
1.44–2.74), respectively, compared with men in the highest quartile of ECP. Each
ECP unit increment as a continuous variable was associated with 4% (OR 0.96,
95% CI 0.93–0.99) lower prevalence of CAC after adjusting for established risk
factors.
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Conclusion: Our findings demonstrate that lower levels of ECP are associated
with the prevalence of subclinical atherosclerosis, which could contribute to in-
creased risk of cardiovascular events.
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Heart rate recovery is impaired in patients with beta-thalassemia major

S. Kucukseymen1, I. Yuksel1, G. Cagirci1, E. Koklu1, E. Kurtoglu2, S. Arslan1,
V. Karakus2, S. Cay3, G. Kus1. 1Antalya Education and Research Hospital,

Cardiology Clinics, Antalya, Turkey; 2Antalya Education and Research Hospital,

haematology, Antalya, Turkey; 3Turkiye Yuksek Ihtisas Hospital, Cardiology,

Ankara, Turkey

Objective: Abnormal heart rate recovery (HRR) is predictive of mortality. Auto-
nomic abnormalities in beta-thalassemia major (TM) patients were reported in
previous studies. However, the importance of low heart rate recovery in exercise
stress test is not known in thalassemia patients.
Purpose: In present study, we aimed to investigate exercise properties of TM pa-
tients and the relationship between HRR and cardiac involvement by comparing
T2 scores.
Methods: Exercise stress test was performed in 56 TM patients, who were being
treated in the Thalassemia Center of our hospital, along with 46 control patients
with anemia without TM. HRR values were recorded at 1, 2, 3, 4 and 5 min. HRR
was calculated by the difference of heart rate at peak exercise and at a specific
time interval following the onset of recovery.
Results: All HRR values were found lower in thalassemia major patients com-
pared to those in the control group (figure 1). Exercise capacity (METs) was also
found low in these patients (p<0.001) (table 1). Total exercise time was low in
thalassemia major patients (p<0.001). Mean T2* value was 28.3±13.7 ms in TM
patients on magnetic resonance imaging (MRI). In addition, there are 18 TM pa-
tients with T2* value was <20 ms.

Table 1

Characteristics Control group (n=46) Thalassemia group (n=56) P

HR Stage 1, bpm 107 (±11) 121 (±14) 0.0001
HR Stage 2, bpm 121 (±14) 138 (±16) 0.0001
HR Stage 3, bpm 142 (±16) 159 (±16) 0.0001
Chronotropic index 84 (±11) 76 (±11) 0.001
Exercise capacity (METs) 13.1 (±1.8) 10.1 (±1.8) 0.0001

Values are expressed as mean ± standard deviation or median 25th-75th%. P<0.05 value is sig-
nificant. HR: heart rate, METs: metabolic equivalents, RPP: rate pressure product, SD: standard
deviation (Rate pressure product = heart rate × systolic blood pressure). One way analysis of
variance, Independent samples t-test, Mann-Whitney U-test.

Figure 1

Conclusion: TM was independently associated with low HRR. This condition is
an indicator of autonomic dysfunction in TM patients, since abnormal HRR is
related with impaired autonomic response. In addition, impaired HRR may be
a marker of early cardiac involvement in patients, whose T2* value is high on
magnetic resonance imaging (MRI). Modifying HRR with a cardiac rehabilitation
program in TM patients with impaired HRR is a field open for further investigation.
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Respiratory muscle weakness increases dead-space ventilation ratio
aggravating ventilation-perfusion mismatch during exercise in patients
with chronic heart failure
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School of Allied Health Sciences, Kitasato University, Sagamihara, Japan;
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Background: Increased ventilation-perfusion mismatch during exercise is report-
edly associated with poor prognosis in patients with chronic heart failure (CHF);
in particular, those who have minute ventilation versus carbon dioxide produc-
tion (VE/VCO2) slope of >34 show low event-free survival rate. Several studies
have shown that elevated dead-space ventilation ratio aggravates a ventilation-
perfusion mismatch. On the other hand, respiratory muscle weakness has been
reported as an independent predictor for high mortality in CHF patients. However,
it is still unclear whether respiratory muscle weakness aggravates a ventilation-
perfusion mismatch during exercise via the elevated dead-space ventilation ratio.
This study aimed to investigate the correlations of respiratory muscle weakness
with elevated dead-space ventilation ratio and ventilation-perfusion mismatch dur-
ing exercise and to clarify the determinants for VE/VCO2 slope of >34 in CHF
patients.
Methods: We studied 256 patients with compensated CHF (60.3±12.0 years,
204 males) who performed a cardiac rehabilitation during hospitalization and after
hospital discharge. The patients who received thoracic surgery within 6 months
or had chronic respiratory disease were excluded from this study. Maximal in-
spiratory pressure (PImax) was measured as respiratory muscle strength using
a pressure transducer connected to spirometer two months after hospital dis-
charge. We monitored minute dead-space ventilation (VD), VE and VCO2 during
a cardiopulmonary exercise test, and assessed VD/VE ratio as dead-space venti-
lation ratio and VE/VCO2 slope as ventilation-perfusion mismatch. Patients were
divided into three groups based on the tertile of PImax: low PImax group (PImax
≤58.7 cmH2O), moderate PImax group (58.7< PImax ≤83.6 cmH2O) and high
PImax group (PImax >83.6 cmH2O). We compared those parameters among the
three groups using multiple comparison analysis. Pearson’s correlation coefficient
was used to assess the relationships among PImax, VD/VE ratio and VE/VCO2
slope. We performed multivariate logistic regression analysis to identify the deter-
minants for VE/VCO2 slope of >34.
Results: Dead-space ventilation ratios during exercise are shown in Figure. The
low PImax group showed significantly higher VD/VE ratios at rest, 50% of peak
exercise and peak exercise, and higher VE/VCO2 slope as compared with the
other two groups (P<0.001, respectively). PImax was negatively correlated with
VD/VE ratio at the peak exercise (r=-0.513, P<0.001) and VE/VCO2 slope (r=-
0.494, P<0.001). There was a positive correlation between VD/VE ratio at the
peak exercise and VE/VCO2 slope (r=0.376, P<0.001). Multivariate logistic re-
gression analysis detected the PImax as a significant independent determinant
for VE/VCO2 slope of >34 (OR=0.59, 95% CI: 0.49–0.73, P<0.001).

Conclusion: Respiratory muscle weakness increased dead-space ventilation ra-
tio aggravating ventilation-perfusion mismatch during exercise in patients with
CHF.
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A randomized controlled trial of inspiratory muscle training program in
heart failure with reduced ejection fraction

A. Srinuttisopak, A. Ariyachaipanich, W. Srichana, E. Puripun, T. Noothad,
S. Boonyaratavej, S. Puwanant. Chulalongkorn, Bangkok, Thailand

Background: Inspiratory muscle weakness is prevalent and contributes to exer-
cise intolerance in patients with heart failure.
Objective: To study the effect of moderate-intensity inspiratory muscle training
(IMT) program on functional capacity, pulmonary function, inspiratory muscle
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Abstract P789 – Table 1

Inspiratory muscle training (IMT), n=20 Control (SHAM), n=20 Treatment affect

Before After (Within) group difference Before After (Within) group difference P value
Mean ± SD Mean ± SD P value Mean ± SD Mean ± SD P value

Dyspnea score (MMRC) 2.3±0.4 1.7±0.5 0.001* 2.1±0.2 1.9±0.3 0.333 0.002*
6-minute walk test (m) 471±116 516±77 0.015* 476±77 495±89 0.529 0.157
Peak oxygen consumption (ml/kg/min) 17.3±4.9 19.2±4.6 0.018* 18.7±4.5 18.9±5.2 0.817 0.049*
FEV1 (%) 78±13 79±13 0.481 77±15 78±17 0.428 0.326
FVC (%) 71±10 72±10 0.553 73±11 75±14 0.316 0.929
Maximal Inspiratory Pressure (MIP), cmH2O 88±16 103±21 0.001* 88±20 97±26 0.506 0.046*
Quality of life score 24±19 15±13 0.045* 23±17 21±17 0.669 0.057

strength, and the quality of life (QOL) in patients with chronic heart failure with
reduced ejection fraction (HFrEF).
Methods: We conducted a prospective randomized controlled, double-blinded
study. Fourty patients with HFrEF (53±12 years, 83% male, LVEF of 26±8%,
NYHA II-III) were randomly 1:1 assigned to a 6-week daily program of IMT using
the Threshold® IMT device at 40% of maximal inspiratory pressure (MIP) (IMT
group, n=20) or to a placebo-IMT using loading at 15% of MIP (SHAM group,
n=20). Dyspnea score, 6-minute walk test, maximal oxygen consumption, pul-
monary function, inspiratory muscle strength (determined by MIP), and the QOL
were assessed before and after the IMT.
Results: A 6-week daily program of IMT significantly improved MIP, dyspnea, and
peak oxygen consumption (Table). There was also a trend towards improvement
in QOL score in the IMT group.
Conclusions: (1) Moderate-intensity inspiratory muscle training program in pa-
tients with HFrEF results in significant improvement in dyspnea, inspiratory mus-
cle strength, and peak oxygen consumption as well as trend towards improvement
in QOL. (2) Moderate-intensity IMT using threshold loading at 40% of MIP was
practically feasible to apply in NYHA II-III heart failure patients. (3) These find-
ings suggest that IMT should be considered as a complimentary therapy in those
patients with heart failure.
Acknowledgement/Funding: The Royal College of Physician of Thailand

P790 | BEDSIDE
Long duration, low frequency compared to short duration, high
frequency high intensity exercise improved heart rate variability, both
exercise protocols improved cardiac function in type 2 diabetes

C. Bjork Ingul1, A. Solli2, S. He2, D. Yang2, S.M. Hollekim-Strand1. 1Norwegian

University of Science and Technology, Faculty of Medicine, The K.G. Jebsen

Center of Exercise in Medicine, Department of Circulation and Medical Imaging,

Trondheim, Norway; 2Department of Circulation and Medical Imaging, Medical

Faculty, NTNU, Trondheim, Norway

Background: Type 2 diabetes (T2D) is associated with cardiac autonomic neu-
ropathy, an independent risk factor for cardiovascular disease, overall mortality
and coincides with left ventricular dysfunction.
Purpose: To compare the effect of 2 isocaloric high intensity exercise training
(HIT) protocols on heart rate variability (HRV), cardiac function, glycemic control
and cardiorespiratory fitness.
Methods: 40 individuals with T2D (56.1±9.0 years; 25% female) were random-
ized to low frequency HIT (LFT) (n=18) or high frequency HIT (HFT) (n=22).
The LFT group performed 4 exercise sessions/week: 3 HIT sessions contain-
ing 3 times 4 minutes work bouts (90% of max HR, 30 min/bout) and 1 bout
of moderate intensity training (MIT) (70% of max HR, 30 min/bout). The HFT
group performed 12 exercise sessions/week: Nine 4 minutes HIT bouts (90% of
max HR, 10 min/bout) and 3 MIT bouts (70% of max HR, 10 min/bout). Both
groups exercised for 12 weeks. Echocardiography including tissue Doppler, mea-
sures of HRV (5-days continuous ECG using Firstbeat Bodyguard), glycosylated
hemoglobin (HbA1c) and cardiorespiratory fitness (VO2peak) test were carried
out before and after intervention.
Results: The LFT group significantly improved HRV (by root-mean square differ-
ences of successive R-R intervals) and the average nocturnal heart rate signifi-
cant decreased (Table 1). Systolic and diastolic function improved both after HFT
and LFT (Table 1). There was a significant mean difference between the groups in
stroke volume (p=0.05). Both LFT and HFT groups improved HbA1c (p<0.0001
and p<0.01, respectively) and VO2peak (p<0.001 and p<0.01, respectively).

Low and high frequency training

Low frequency HIT High frequency HIT

Pre Post Pre Post
intervention intervention intervention intervention

Resting heart rate, beats/min 69.2±14.4 64.1±14.5° 65.3±8.5 60.8±11.2°
Nocturnal heart rate, beats/min 69±11 64±10°° 61±10 61±7
Heart rate variability (nocturnal

RMSSD), ms 27±13 32±17° 29±13 35±17
Stroke volume, ml 102.0±41.6 109.0±39.0 100.1±55.1 119.8±70.7°°
Peak systolic tissue Doppler

velocity S’, cm/s 7.2±0.8 7.5±1.1° 7.6±1.4 7.8±1.0
Early diastolic tissue Doppler

velocity e’, cm/s −8.4±1.7 −9.1±1.7° −8.7±3.2 −8.8±2.7
Deceleration time, ms 173.0±17.5 174.2±13.6 191.8±10.2 170.4±15.8°

RMSSD, root-mean square differences of successive R-R intervals.

Conclusions: In patients with T2D, long duration, low frequency compared to

short duration, high frequency HIT improved HRV, whereas both exercise proto-
cols improved cardiac function, cardiorespiratory fitness and glycemic control.

P791 | BEDSIDE
Usefulness of cardiopulmonary exercise test in identification of
potential non-responders to cardiac resynchronization therapy

T. Chwyczko1, E. Smolis-Bak2, M. Sterlinski1, A. Maciag1, R. Dabrowski1,
A. Borowiec1, A. Jankowska1, I. Kowalik1, M. Pytkowski1, H. Szwed1. 1Institute

of Cardiology, Second Clinic of Coronary artery Disease, Warsaw, Poland;
2Institute of Cardiology, Clinic of Rehabilitation, Warsaw, Poland

Background: The amount of non-responders to cardiac resynchronization ther-
apy (CRT) is still high. We investigated, if any any baseline clinical settings may
help in selection of potential responders to CRT.
Methods: The study comprised 117 patients (102 men, 65±9 yrs) with heart fail-
ure (HF) of ischemic (50 men/7 women) or non-ischemic (52 men/8 women) aeti-
ology, in NYHA class II-IV, EF≤35%, QRS≥120ms. All the patients had CRT im-
planted. Clinical evaluation, cardiopulmonary exercise test (CPX) and NT-proBNP
levels measurement were performed before CRT implantation and after 3–6
months. Positive response to CRT was defined as the improvement of NYHA
class ≥1 after CRT.
Results: We identified 80 responders (68.4%) and 37 nonresponders (31.6%).
Their baseline characteristics are listed in the table. In multivariate analysis, only
baseline peak VO2 was the predictor of 2-year survival and response to CRT. The
cut-off of peak VO2>11.7 ml/kg/min may be proposed to improve the selection of
potential responders to CRT (see graphics).

Baseline characteristics of both groups

Parameters Responders Non-responders Comparison R/NR
n=80 (68.4%) n=37 (31.6%) (p)

Age [years] 64.3±9.3 67.7±8.4 0.0596
BMI [kg/m2] 28.1±5.0 28.9±4.9 0.4384
Men 72 (90.0%) 30 (81.1%) 0.2346
DCM 47 (59.5%) 10 (27.1%) 0.0011
Arterial hypertension 78.2% 95.0% 0.164
Paroxysmal AF 18.5% 10.0% 0.494
Permanent AF 22.2% 35.0% 0.264
CABG 19.4% 20.0% 0.945
Myocardial infarct 43.8% 63.2% 0.152
QRS [ms] 167.1±27.1 166.8±26.8 0.967
EF [%] 24.0±7.5 24.7±8.8 0.734
LVEsV [ml] 139±54 137±98 0.969
LVEdV [ml] 202±51 218±61.5 0.693
NT-proBNP [pg/ml] 1578 [752–2682] 1415 [832–4184] 0.5184
Peak VO2 [ml/kg/min] 12.0±3.7 10.5±3.5 0.042

R/NR, responders/non-responders; DCM, dilative cardiomyopathy; LVEsV, LV end-systolic vol-
ume; LVeDV, LV end-diastolic volume; peak VO2, peak oxygen consumption.

Kaplan-Meier survival analysis

Conclusions: 1. Baseline Peak VO2 (cut-off >11.7 ml/kg/min) is a good predictor
of response to CRT and the survival after CRT.
2. No clinical nor echocardiographic baseline parameters predict the response to
CRT.
Acknowledgement/Funding: Internal Grant of Institute of Cardiology
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P792 | BENCH
Aerobic exercise training prevents autonomic impairment, oxidative
stress and systemic inflammation in a model of aging, menopause e
metabolic syndrome

J.F.M. Machi1, O.A. Albuquerque2, S.C.F. Freitas3, P.L.C. Cruz2,
C.A.B. Barboza4, M.M. Morris1, K.A. De Angelis3, M.C.I. Irogoyen2. 1Nova

Southeastern University, Institute of Neuro-Immune Medicine, Fort Lauderdale,

United States of America; 2Heart Institute (InCor) - HC-FMUSP, Department

Hypertension Unit, Sao Paulo, Brazil; 3Department of Rehabilitation Sciences,

Nove de Julho University, Uninove, Sao Paulo, Brazil; 4Sao Judas Tadeu

University, Human Movement Laboratory, Sao Paulo, Brazil

Background: Menopause aging and fructose consumption may lead to sym-
pathetic activation, which may interact with oxidative stress, promoting cardiac
dysfunction. Objective of this study was to investigate the effects of aging,
menopause and metabolic syndrome (MS) on, cardiovascular, inflammatory and
oxidative stress parameters in female rats submitted to ovarian hormone depriva-
tion (OVX), as well as the role of exercise training (ET) in this condition.
Methods: Old rats with 22 month of age (n=8) were divided into: aged ovariec-
tomized sedentary (IOS), aged ovariectomized fructose (IOF), aged ovariec-
tomized trained (IOT) and aged ovariectomized trained fructose (IOTF). Ovariec-
tomy was performed by bilateral ovaries removal. Fructose-fed rats received D-
fructose (100g/L) for 10 weeks to develop MS. The ET was performed on a tread-
mill for 1 h a day, 5 days/wk for 8 wks. Arterial pressure (AP) and heart rate (HR)
were directly recording by a data acquisition system (Windaq/2Hz). Hearts were
processed for oxidative stress; inflammatory profile was measure in plasma.
Results: The ET decreased the adipose tissue and insulin resistance and
increased physical capacity (IOT: 19.99±0.89, IOTF: 17.55±1.05 vs. IOS:
10.52±0.87; IOSF: 10.34±0.59 Min). Hemodynamic results demonstrated that the
ET attenuated the increase in MBP induced by ovariectomy and/or overload of
fructose (IOT: 103.3±1.0; IOTF: 107±1.1 vs.: IOS: 119.1±1.86; IOSF: 119.1±2.7
mmHg) and reduced the basal HR (IOT: 302.1±13.20; IOTF: 306.40±8.2 vs: IOS:
389.53±20.10, IOSF: 348.93±17.55 bpm). The sympathetic tonus was lower in
ET groups (IOT: 62. 2±3.1; IOTF: 51.2±7.1) compared to OVX and fructose over-
load groups (IOS: 102.6±12.3; IOSF: 85.39±3.75 beats/min). Vagal tonus was
increased only in the trained group without fructose (IOT: 44.76±5.87 vs IOFT:
22.87±3.38; IOS: 17.14±4.21; IOSF: 9.21±2.82 beats/min). Regard to inflamma-
tory profile IL-1b, IL-10 and TNFa (pg/ml) were decreased in IOT compared all
others groups. Oxidative stress SOD, CAT and GPx activities were significant dif-
ferences between trained and sedentary groups. The redox status, indicated by
GSH/GSSG, was increased in the trained group (IOS 4.08±0.56; IOSF 2.67±0.15;
IOT 5.41±0.40; IOTF 5.33±0.24). Finally IOT and IOTF showed better diastolic
function with lower isovolumetric relaxation time (IOS: 3.08±0.21; IOSF: 2.9±0.24;
IOT: 1.98±0.15; IOTF: 2.72±0.2 ms), E/A ratio (IOS: 1.60±0.06; IOSF: 1.62±0.05;
IOT: 1.41±0.17; IOTF: 1.66±0.08 ms), and cardiac global function by the myocar-
dial performance index (IOS:0.40±0.06; IOSF:0.46±0.10; IOT: 0.14±0.03; IOTF:
0.29±0.04).
Conclusion: Our findings demonstrated that exercise training after ovarian hor-
mone deprivation, with or without fructose overload, was able to positively modu-
late the autonomic function, reducing inflammatory and oxidative stress markers,
consequently inducing improvement on cardiac function and physical capacity.
Acknowledgement/Funding: Capes 360/11

P793 | BENCH
Heated water-based exercise improves physical capacity, blood
pressure and neurohormonal response but not endothelial function in
resistant hypertensive patients

G.V. Guimaraes, L.G.B. Cruz, M.M. Fernandes-Silva, R.E. Castro, E.A. Bocchi.
Heart Institute (InCor) - University of Sao Paulo Faculty of Medicine Clinics

Hospital, Sao Paulo, Brazil

Background: The control of blood pressure (BP) in resistant hypertensive (RH)
patients is a recognized clinical challenge. Heated water-based exercise training
(HEx) reduces blood pressure in RH patients, but some mechanisms involved
in the pathophysiology of hypertension have not been studied in this population.
This study examines the effects of HEx on peak VO2, ambulatory BP (ABP),
neurohormonal response and endothelial function of RH patients.
Design and methods: This is a parallel-randomized controlled trial. Forty for
patients age 53±6 years with RH (antihypertensive drugs 4–6) were allocated in
two groups (HEx n=28 and control n=16). We analyzed the changes on peak VO2,
ABP, circulating concentrations of catecholamine, renin, aldosterone, endothelin-
1, nitric oxide, and endothelial function (reactive hyperemia) from baseline. The
training was performed for 60-minutes sessions in a heated pool (32°C), three
times a week for 12 weeks. The HEx protocol consisted of callisthenic exercises
and walking inside the pool. The control group was asked to maintain habitual
activities.
Results: HEx and control groups had similar peak VO2, ABPs, neurohor-
mones values and endothelial function at baseline. Peak VO2 increased from
23.9±4.6 to 26.7±4.1 ml.kg.min-1, p<0.0001 in HEx group. Systolic and diastolic
ABPs reduced significantly after heated water exercise (24-h: from 144.8/83.7
to 126.3/74.7 mmHg, p<0.0001). HEx decreased catecholamine (from 720±280
to 306±184 ng/ml, p<0.0001), renin (from 35±14 to 3.4±3.4 pg/ml, p<0.0001),
aldosterone (from 101±52 to 76±18 pg/ml, p=0.01), endothelin-1 (from 41±15

to 26±9 pg/ml, p=0.03) and increased nitric oxide (from 25±8 to 75±24 pg/ml,
p<0.0001). However, endothelial function did not change after HEx. No variable
was changed in the control group after the intervention. All patients completed
the protocol and there were no clinically relevant adverse events during the inter-
vention.
Conclusion: HEx improves peak VO2, ABPs and neurohormonal response with
neutral effects on measures endothelial function in RH patients. These results
may help to explain the mechanisms underlying the reduction of BPs with heated
water exercise. Thus, we could consider that HEx may be a tool counteracts RH
in this high-risk population.

P794 | BEDSIDE
Virtual group motivation in exercise stress testing increases patients’
performance, comfort and potentially the predictive power

V.C. Wilzeck1, J. Hufschmid2, L. Bischof2, S.M. Kueest1, C. Hansi1, J.H. Beer1,
U. Hufschmid1. 1Cantonal Hospital of Baden, Department of Medicine, Baden,

Switzerland; 2Old Cantonal High School, Aarau, Switzerland

Introduction: Exercise stress testing is a widely applied clinical tool to assess
coronary artery disease. Patients should perform at least at 85% of their age-
predicted maximum exercise capacity or should show an increase of the rate-
pressure product (RPP) above 2.4 to ensure a sufficient validity of the test results.
The aim of this study was to examine the effects of a “motivational video” of an
exercising peer group on the exercise capacity and the comfort of patients during
treadmill exercise testing.
Methods: 109 hospitalised patients and outpatients of a Swiss Teaching Hospital
with a clinical indication for treadmill exercise stress testing were randomised 1:1
in an open label study to either treadmill exercise testing while watching a motiva-
tional video (group A, n=55) or treadmill exercise stress testing while watching a
static colour image of a lavender flower (group B, n=54). Patients were matched
for age, body weight and height, expected metabolic equivalents (METs) and ex-
pected maximum heart rate. The video consisted of an 18 min. video showing
five middle aged amateur runners, running along woods and fields, giving the pa-
tient the idea of running with the group as shown in figure 1. The speed of the
running group in the video correlated with the running speed of the treadmill. The
exercise test was performed according to the standard ramp protocol. After the
exercise test, patients rated a) their personal level of comfort, b) their perception
of physical capacity limits achieved and c) how the video/picture enhanced their
motivation on a 10-point scale.
Results: The patients of group A showed a significantly longer exercise duration
(two-sample t-test, p=0.003), significantly higher rates of RPP increase >2.4 (chi-
square-test, p=0.032) and a borderline significance to higher percentage of METs
achieved (two-sample t-test, p=0.078). A sub analysis showed significantly higher
percentage of METs achieved in group A in the patients with exercise stress test
interruption due to exhaustion (two-sample t-test, p=0.036). The questionnaire re-
vealed significantly higher rated levels of comfort (Mann-Whitney-test, p=0.022),
significantly higher achievements of physical limits in group A (Mann-Whitney-
test, p=0.010) and a significantly higher motivational effect of the video than the
picture (Mann-Whitney-test, p<0.001).

A scene of the motivational video.

Conclusions: A motivational video, simulating the feeling of exercising in a group
1) increases the exercise duration and performance of patients, 2) enhances the
patients comfort during exercise stress testing and 3) may improve the validity of
the test results.
Acknowledgement/Funding: The study was funded by research funds of the
Cantonal Hospital of Baden.
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Influence of O2 consumption upon cerebral function during
operational memory task in red wine drinkers and abstainers
subjected to exercise training: a study by functional magnetic
resonance

M. Nishiyama1, L.Z. Campane2, M.P. Nucci2, F.R.M. Laurindo1, D. Favarato1,
M. Von Zuben3, J.P. Rocha1, I.C. Trombetta1, E. Rondon1, W.F. Gattaz3,
C.E. Negrao1, E. Amaro Jr2, P.L. Da Luz1. 1Heart Institute of the University of

Sao Paulo (InCor), Sao Paulo, Brazil; 2Clinical Hospital of the University of Sao

Paulo, InRad, Sao Paulo, Brazil; 3Clinical Hospital of the University of Sao Paulo,

IPq, Sao Paulo, Brazil

Introduction: Red wine (RW) and exercise (Ex) reduce cardiovascular risk and
may protect cognitive function.
Purpose: We assessed the correlation between O2 consumption (peak VO2)
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and cerebral response during operational memory task (two-back) in voluntary
abstainers (ABS) and regular RW drinkers (VT).
Methods: 31 men without cognitive deficit, mean age 59.7±6,1 years, of whom
15 were ABS and 16 VT users were studied. Average ethanol consumption was
19.8±10.3 grams of ethanol/day during 21.1±15.2 years. Cerebral response, ac-
curacy and time to response were studied by cerebral functional magnetic res-
onance imaging (RMf-3T). Cardiopulmonary exercise testing was performed in
a cicloergometer. All individuals underwent supervised physical training 3 times/
week/1 hour for 3 months.
Results: There were no demographics differences among groups, neither re-
garding accuracy and response time. VO2 peak increased in both groups with
Ex (VT: 24.9±2.6 pre vs 27.1±3.5 ml/kg.min pos; P<0.008; ABS: 27.6±4.9 pre vs
29.9±4.1 vs ml./kg.min pos; P<0.002). Among ABS, before training, there was a
negative correlation between VO2 peak and cerebral response (the greater VO2,
smaller cerebral response) in superior frontal gyrus and right medial frontal; this
was not found after physical training (statistic limiar of Z-score >2.3; p<0.05,
corrected). However, no correlation between VO2 peak and cerebral response
occurred, either before or after training, in VT group.

Conclusions: The negative correlation between VO2 and cerebral response in
right temporal area among ABS may indicate lower efficiency of the neural path-
way associated with operational memory among those with worst physical con-
ditioning. In contrast, among VT users such correlation was not observed even
after training and VO2 increments. Therefore the absence of such negative cor-
relation among RW drinkers may suggest a certain protective effect of previous
long-term RW consumption. Furthermore, supervised exercise although improv-
ing physical performance in comparable degrees in both groups, seems to elicit
different cognitive responses in RW drinkers and abstainers.
Acknowledgement/Funding: FAPESP
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Reduced diaphragm muscle thickness is associated with exercise
intolerance in patient with heart failure

Y. Kinugasa1, M. Miyagi2, T. Sota3, K. Yanagihara1, M. Kato1, K. Yamamoto1.
1Tottori University, Division of Cardiovascular Medicine, Department of Molecular

Medicine and Therapeutics, Yonago, Japan; 2Tottori University Hospital, Clinical

Laboratory, Yonago, Japan; 3Tottori University Hospital, division of rehabilitation,

Yonago, Japan

Background: Sarcopenia is frequently accompanied by heart failure (HF), and it
causes loss of limb muscle mass and strength. It is also likely to affect respiratory
muscle such as diaphragm, and contribute to impaired respiratory muscle func-
tion and physical frailty. However, the relationship between diaphragm muscle,
sarcopenia, and exercise intolerance in patients with HF remains undefined.
Purpose: The present study is aimed to investigate clinical characteristics and
exercise tolerance in patients with HF and reduced diaphragm muscle thickness
as assessed by the ultrasound.
Methods: The present study enrolled 77 patients hospitalized with HF. Diaphragm
muscle thickness was assessed by ultrasound measurement, and reduced di-
aphragm muscle thickening was defined as less than the median value of 4 mm
at end-inspiration.
Results: Compared with patients without reduced diaphragm muscle thickness,
those with reduced diaphragm muscle thickness had significantly lower inspira-
tory muscle strength as assessed by maxim inspiratory pressure, and reduced
6-minute walk distance (6MWD) (P<0.05). Diaphragm muscle thickness was also
positively correlated with the indicators of sarcopenia including arm grip strength,
gate speed, and skeletal muscle index (all p<0.05). Even after adjustment for co-
variate, impaired diaphragm muscle thickness was independently associated with
reduced 6MWD.
Conclusion: Impaired diaphragm muscle thickness was accompanied by sar-
copenia, and was independently associated with exercise intolerance in patients
with HF.

Acknowledgement/Funding: This study was supported by JSPS KAKENHI
Grants (nos. 26350566)
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Efficacy of aerobic exercise training with vascular occlusion in
patients with chronic heart failure

Y. Tanaka. Yodogawa Christian Hospital, Osaka, Japan

Background: Aerobic exercise training is an important adjunct to medical therapy
in patients with chronic heart failure (CHF), but the effect that aerobic exercise
training with vascular occlusion in patients with CHF improves exercise capacity
is unknown.
Purpose: The aim of this study was to evaluate the impact of aerobic exercise
training with vascular occlusion in patients with CHF.
Methods: Forty patients with CHF due to Ischemic cardiomyopathy were ran-
domized to an interventional exercise group (IG, n=20) or a control exercise group
(CG, n=20). Exercise was perfomed at an intensity of 40 to 60% of maximum Peak
VO2/W (PVO2) for 15 min three times per week for 6 months. In IG, patients re-
mained seated on the cycle ergometer saddle with their feet on the pedals, and
the proximal end of thighs were applied by pneumatic tourniquets (width: 90mm,
length 700mm) with appropriate pressure which was added 50–80 mmHg to the
systolic pressure (209.5±7.6mmHg). We evaluated safety and effect of the inter-
vention on exercise capacity, serum levels of brain natriuretic peptide (BNP) and
thigh circumference (15cm above the patella).
Results: There were no differences between two groups at study en-
try (Age:61.7±11.2 vs 61.7±10.3 years; Height:166.7±7.4 vs 167.1±5.8 cm;
Weight:68.8±10.1 vs 69.8±11.3 kg; Ejection Fraction:48.6±16.1 vs 52.9±16.2%;
PVO2:17.1±3.8 vs 15.9±3.5 ml/kg/min; BNP:128.5±112.8 vs 142.6±183.3 pg/ml;
Circumference of right thigh:47.7±6.0 vs 47.9±4.9 cm; Circumference of left
thigh:48.2±6.1 vs 47.8±4.9 cm). Change of PVO2 was significantly larger in IG
than in CG (30.4% vs 16.5%, p<0.05). Change of serum levels of BNP was sig-
nificantly larger in IG than in CG (-58.9±7.5 vs 7.7±7.0 pg/ml, p<0.05). Change
of circumference of right thigh was significantly larger in IG than in CG (1.9±1.7
vs -0.2±1.2 cm, p<0.05). Change of circumference of left thigh was significantly
larger in IG than in CG (2.0±1.6 vs -0.1±1.3 cm, p<0.05).
Conclusion: These results suggest that aerobic exercise training with vascular
occlusion can improve, without serious adverse events, exercise capacity, BNP
and thigh circumference in patients with CHF.

P798 | BEDSIDE
Discriminating circulatory problems from deconditioning - Combined
echo and cardio-pulmonary stress analysis

S.K. Khoury, G.K. Keren, Y. Topilsky. Sourasky Medical Center, Cardiology, Tel

Aviv, Israel

Background: Distinguishing circulatory problems with reduced stroke volume
from deconditioning in which the muscles cannot consume O2 normally based
on gas exchange parameters is difficult.
Methods: We performed combined stress echo and cardio-pulmonary (CPET)
tests in 115 consecutive patients to assess cardiac output, stroke volume, mul-
tiple hemodynamic parameters and oxygen content difference (A-VO2 Differ-
ence) in four predefined activity levels. We aimed to assess which of the gas
exchange measures may distinguish between attenuated stroke volume response
from muscular impairment.
Results: We defined attenuated stroke volume response as maximal stroke vol-
ume index <50cc/m2 (based on patients with normal exam). Patients with ab-
normal stroke volume response (N=56) had attenuated changes in end dias-
tolic volume, longitudinal contraction, and heart rate (p<0.05 for all group*time
interactions), but patients with normal increase in stroke volume and low ex-
ercise capacity had lower A- VO2 Diff (p=0.05). Reduced anaerobic threshold
(AT), low unchanging peak O2 pulse, periodic breathing, shallow delta VO2/delta
work rate (WR) ratio, and high VE/VCO2 slope were all associated with abnor-
mal stroke volume response (p<0.05 for all). The best single discriminator be-
tween patients with attenuated stroke volume response and muscular problems
was VE/VCO2 slope corrected for peak O2/kg (VE/VCO2/peak O2≥2.7; AUC
0.79: p<0.0001). Combined stress echo and CPET analysis showed that high
VE/VCO2/peak O2 reflects an impaired cardiac condition, whose main deter-
minants are reduced stroke volume, elevated left atrial pressure, and impaired
right ventricular-pulmonary vascular function. In multivariate analysis the optimal
gas exchange model included delta VO2/delta work rate<8.6, VE/VCO2/peak
O2≥2.7, and periodic breathing (AUC of 0.84, p<0.0001; sensitivity 63%, speci-
ficity 96%). Addition of rest stroke volume to VE/VCO2/peak O2 performed even
better (AUC 0.87, p<0.0001).
Conclusion: The best gas exchange parameter to discriminate between circu-
latory problems to deconditioning is VE/VCO2/peak O2. Combining it to delta
VO2/delta work rate and periodic breathing or to rest echo parameters improves
the discriminative ability. Nonetheless, gas exchange parameters lack sensitivity,
thus in borderline cases addition of stress echo is recommended.
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P799 | BEDSIDE
Relationship of high-sensitivity cardiac troponin T and I with cardiac
ischaemia in a population-based cohort - The Maastricht Study

D.M. Kimenai1, R.J.H. Martens2, J.P. Kooman2, C.D.A. Stehouwer2,
N.C. Schaper2, P.C. Dagnelie3, M.T. Schram2, C.J.H. Van Der Kallen2,
S.J.S. Sep2, J.D.E. Van Suijlen4, A.A. Kroon2, O. Bekers1, M.P. Van
Dieijen-Visser1, R.M.A. Henry2, S.J.R. Meex1. 1Maastricht University Medical

Centre (MUMC), Central Diagnostic Laboratory - Clinical Chemistry, Maastricht,

Netherlands; 2Maastricht University Medical Centre (MUMC), Department

of Medicine, Maastricht, Netherlands; 3Maastricht University Medical Centre

(MUMC), Department of Epidemiology, Maastricht, Netherlands; 4Gelre Hospital

of Apeldoorn, Department of Clinical Chemistry, Apeldoorn, Netherlands

Introduction: Interest in high-sensitivity cardiac troponin (hs-cTn) is currently ex-
panding from acute cardiac care to prognostic medicine and risk stratification.
Basal hs-cTnT and hs-cTnI levels are associated with morbidity and mortality
in various patient groups and even in apparently healthy subjects. Cardiac is-
chaemia is a plausible mechanism that may underlie the association between
basal troponin levels and cardiovascular mortality. However, a direct compari-
son between the relationship of hs-cTnT and hs-cTnI with cardiac ischaemia has
never been performed.
Purpose: To assess and compare the associations of hs-cTnT and hs-cTnI with
cardiac ischaemia on electrocardiography (ECG), in the general population.
Methods: The relationship between the cardiac biomarkers (hs-cTnT, Roche; hs-
cTnI, Abbott) and ischaemia on ECG was examined in The Maastricht Study, an
ongoing prospective population-based cohort study that is enriched with individu-
als having type 2 diabetes mellitus. Ischaemia on ECG was classified into “prob-
able” (Minnesota Coding (MC): 1.1, 1.2 and 1.7), “possible” (MC: 1.1, or 4.1–4.3
accompanied by 5.1–5.3) and “unlikely” (remaining MC). Multivariable logistic re-
gression analyses with adjustment for Framingham Risk Score factors, estimated
Glomerular Filtration Rate, waist-to-hip-ratio, alcohol use and educational level
were conducted. For the analysis the categories “possible” and “unlikely” of is-
chaemia on ECG were combined as reference category. In addition, we tested for
interaction with sex.
Results: A total of 3016 out of 3451 individuals were eligible for the analyses
(men, n=1526, 50.6%: women, n=1490, 49.4%). For hs-cTnT and hs-cTnI the me-
dian (IQR) was 5.3 (3.8–7.7)ng/L and 1.9 (1.2–3.0)ng/L, respectively. The preva-
lence of ischaemia on ECG was 3.1% of the total study population. In the third ter-
tile category of both hs-cTn assays (hs-cTnT>6.42ng/L: hs-cTnI>2.41ng/L) the
prevalence of ischaemia on ECG was almost twice as high amongst women than
men (hs-cTnT: men 4.3% vs women 7.8%; hs-cTnI: men 4.1% vs women 8.6%).
After adjustment, the association with ischaemia on ECG was similar for both
hs-cTn assays (hs-cTnT, 1-SD increase: OR 1.50, 95% CI 1.20–1.88, P<0.001;
hs-cTnI, 1-SD increase: OR 1.56, 95% CI 1.32–1.83, P<0.001). The interaction
between hs-cTnI and sex in the unadjusted model was significant (hs-cTnT, Pin-
teraction=0.738; hs-cTnI, Pinteraction=0.042). The sex-specific odds ratios for
the association between hs-cTnT and ischaemia on ECG were 1.49 (95% CI
1.08–2.06, P=0.015) for men and 1.48 (95% CI 1.08–2.05, P=0.016) for women.
For hs-cTnI the sex-specific odds ratios were 1.43 (95% CI 1.13–1.80, P=0.003)
and 1.81 (95% CI 1.42–2.32, P<0.001) for men and women, respectively (hs-
cTnI,Pinteraction=0.126).
Conclusions: The present study shows a comparable association of hs-cTnT
and hs-cTnI with cardiac ischaemia in a population-based cohort. Hs-cTnI, may
be stronger related to cardiac ischaemia in women than in men.
Acknowledgement/Funding: This study was supported by sources as stated in
Schram MT, et al. Eur J Epidemiol. 2014 Jun;29(6):439-51. doi: 10.1007/s10654-
014-9889-0

P800 | BEDSIDE
Prognostic value of high-sensitivity troponin-T in adults with
congenital heart disease

V.J.M. Baggen1, J.A. Eindhoven1, A.E. Van Den Bosch1, M. Witsenburg1,
J.A.A.E. Cuypers1, R.H.N. Van Schaik2, E. Boersma1, J.W. Roos-Hesselink1.
1Erasmus Medical Center, Cardiology, Rotterdam, Netherlands; 2Erasmus

Medical Center, Clinical Chemistry, Rotterdam, Netherlands

Background: Cardiac troponins are associated with adverse outcome in chronic
cardiovascular conditions. In adults with congenital heart disease (CHD), high-
sensitivity Troponin-T (hs-TnT) has been related to surrogate prognostic markers
such as ventricular function. To our knowledge, longitudinal data are not available
yet.
Purpose: The objective of this study was to investigate the association between
hs-TnT and adverse outcomes in adults with CHD.
Methods: This is a prospective cohort study. Consecutive adults with stable CHD
who visited the outpatient clinic between April 2011 and April 2013 underwent hs-
TNT serum level measurement and extensive echocardiography at the same day.
Multivariable Cox proportional hazards regression was performed to determine
associations with clinical outcome events, independently of age, sex and systemic
ventricular function.
Results: A total of 602 patients were included (median age 32 [IQR 25–41] years,
58% male, 90% New York Heart Association class I). Patients had a diagnosis

of congenital aortic stenosis (n=138), aortic coarctation (n=112), arterial switch
operation (n=24), tetralogy of Fallot (n=179), Mustard operation (n=65), congen-
itally corrected transposition of the great arteries (n=21), Fontan (n=36) or other
(n=27). Hs-TnT was detectable (3–14 ng/L) in 346 (57%) and elevated (>14 ng/L)
in 47 (8%) patients. Median follow-up was 3.5 [IQR 3.0–3.8] years. The increased
risk for all primary outcome events per two-fold increase in hs-TnT is tabulated.
In the figure, a Kaplan-Meier curve is presented which demonstrates the heart
failure-free survival in patients with undetectable, detectable but normal and ele-
vated levels of hs-TnT.

2log hs-TnT and events

Outcome No. of events Multivariable hazard ratio (95% CI)* p-value

Death 12 2.90 (1.66–5.06) <0.001
Hospitalization for cardiac reasons 125 1.36 (1.17–1.57) <0.001
Heart failure 46 1.67 (1.32–2.11) <0.001
Arrhythmia 90 1.31 (1.11–1.56) 0.002
Thromboembolic complication 20 0.99 (0.67–1.48) 0.971
Re-intervention 89 1.20 (1.00–1.43) 0.049
Death + heart failure 50 1.64 (1.31–2.06) <0.001
Any adverse event 165 1.24 (1.09–1.41) 0.001

*Adjusted for age, sex and systemic ventricular function.

hs-TnT and HF-free survival

Conclusions: In adults with CHD, serum Hs-TnT level is independently associ-
ated with all-cause mortality, hospitalization for cardiac reasons, heart failure and
arrhythmia. Hs-TnT therefore seems to be a very promising novel biomarker in
this patient group.
Acknowledgement/Funding: This study was supported by the Dutch Heart
foundation (grant number 2015-T-029)
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Preoperative NT-proBNP levels, but not hs-TnT levels, provide
independent prognostic information after cardiac surgery

J. Brynildsen1, L. Petaja2, V. Pettila2, M.N. Lyngbakken1, S.T. Vaara2,
T.A. Hagve3, L. Soininen2, R. Suojaranta-Ylinen2, T.A. Omland1, H. Rosjo1.
1University of Oslo, Akershus University Hospital, Department of Medicine,

Lorenskog, Norway; 2University of Helsinki, Intensive Care Medicine, Dep. of

Perioperative, Intensive and Pain Medicine, Helsinki Univ. Hospital, Helsinki,

Finland; 3University of Oslo, Akershus University Hospital, Division for

Diagnostics and Technology, Lorenskog, Norway

Background: N-terminal pro-B-type natriuretic peptide (NT-proBNP) and high-
sensitivity troponin T (hs-TnT) are established cardiac biomarkers, but whether
preoperative NT-proBNP or hs-TnT levels individually or in combination improve
risk prediction in cardiac surgical patients is not known.
Methods: We included 640 consecutive patients from FINNAKI-Heart Study that
were hospitalised for cardiac surgery and had preoperative blood samples avail-
able. Maximum follow-up was 961 days.
Results: In total, 61 patients (9.5%) died during follow-up with no perioperative
deaths. Median preoperative levels of both NT-proBNP and hs-TnT were higher in
non-survivors compared to survivors (2032 [Q1–3 476–5389] vs. 374 [136–1352]
ng/L; and 39 [16–191] vs. 13 [8–32] ng/L, respectively, p<0.001 for both). Strat-
ifying patients according to preoperative biomarker levels demonstrated highest
risk in the patients with NT-proBNP and hs-TnT levels in the 4th quartile (Figure).
The area under the curve (AUC) by receiver-operating statistics for preoperative
NT-proBNP levels to predict time to death was 0.73 (95% CI 0.67–0.80) and the

Kaplan-Meier plot
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AUC for preoperative hs-TnT to predict time to death was 0.70 (0.63–0.77). A
significant correlation between preoperative levels of NT-proBNP and hs-TnT ex-
isted (r=0.58; p<0.001). In univariate Cox regression models, both NT-proBNP
and hs-TnT were associated with mortality (p<0.001). In a multivariate Cox re-
gression model that included clinical risk factors and both cardiac biomarkers,
preoperative NT-proBNP levels, but not preoperative hs-TnT levels, were associ-
ated with mortality during follow-up: HR (per 1 SD in lnNT-proBNP) 1.43 (95% CI
1.18–1.74); p<0.001. Moreover, in separate multivariate Cox regression models
for NT-proBNP and hs-TnT levels, only preoperative NT-proBNP levels were asso-
ciated with mortality when adjusting for clinical risk factors: HR 1.44 (1.18–1.75);
p<0.001.
Conclusion: Preoperative NT-proBNP levels, but not preoperative hs-TnT levels,
provided incremental prognostic information to established risk indices in patients
hospitalised for cardiac surgery.

P802 | BEDSIDE
New markers for cardiovascular evaluation: genetic profile, Hs-CRP,
Homocysteinemia, Lipoprotein (a) and Pulse Wave Velocity

A. Pereira1, M. Mendonca2, M. Neto2, R. Rodrigues2, J. Monteiro2, A.C. Sousa2,
M. Rodrigues2, E. Henriques2, S. Freitas2, A.I. Freitas2, I. Ornelas2, S. Borges2,
D. Pereira2, R. Palma Dos Reis3. 1Hospital Funchal, Investigation Unit,

Cardiology Department, Funchal, Portugal; 2Hospital Funchal, Funchal,

Portugal; 3New University of Lisbon, Faculty of Medical Sciences, Lisbon,

Portugal

New cardiovascular markers to be included in clinical assessment have to prove
to have an additional predictive value on cardiovascular risk stratification over
traditional risk factors (TRF). So far, their predictive value remains unclear.
Methods: A case-control study included 2469 subjects, 1321 CAD patients and
1148 controls adjusted for age and gender. 29 genetic variants associated with
CAD were evaluated and the individual genetic risk score (GRS) was calculated
by multiplicative method. Additionally, the TRF as well as the pulse wave veloc-
ity (PWV), high sensitivity C-reactive protein (hs-PCR), homocysteine (Hcy) and
lipoprotein (a) were determined in both populations. ROC curves and AUC were
calculated for the total population, comprising the TRF before and after the inclu-
sion of new risk markers. The comparison of ROC curves was performed by the
DeLong test. A multivariate analysis was performed including TRF and all new
markers.
Results: Significant differences (p<0.0001) were observed in all studied vari-
ables. After multivariate analysis, the variables that were independently asso-
ciated with CAD were: GRS (OR=1.820; CI: (1.486; 2.228); p<0.0001), Lp(a)
(OR=1.009; CI: (1.007; 1.012); p<0.0001) and hs-CRP (OR= 0.887; CI: (0.883;
0.943); p<0.0001). Significant increases in the ROC curve of 0.724 to 0.750 were
observed when the GRS was included (p<0.0001). Similarly, the AUC increased
from 0.724 to 0.742 with the addition of Lp(a) (p<0.0001) and from 0.724 to 0.734
after hs-CRP addition (p=0.0004). The inclusion of 3 simultaneously markers al-
lowed the ROC curve to increment from 0.724 to 0.764 (p<0.0001).

Multivariate with TRF and new markers

Variables B S.E. Wald df Odds ratio (CI 95%) P-value

Hypertension 0.669 0.094 50.354 1 1.952 (1.622 - 2.347) <0.0001
Diabetes 1.136 0.110 106.384 1 3.113 (2.509 - 3.863) <0.0001
Dyslipidemia 0.930 0.138 45.769 1 2.535 (1.936 - 3.319) <0.0001
Smoking 1.226 0.096 163.528 1 3.408 (2.824 - 4.112) <0.0001
Genetic Score 0.599 0.103 33.598 1 1.820 (1.486 - 2.228) <0.0001
Hs-CRP -0.120 0.032 14.488 1 0.887 (0.833 - 0.943) <0.0001
Lp(a) 0.009 0.001 49.003 1 1.009 (1.007 - 1.012) <0.0001
Constante -2.292 0.157 213.163 1 0.101 <0.0001

Conclusion: These results if confirmed in other populations, highlight the need to
monitor the GRS, lipoprotein(a) and hs-C-reactive protein to be included in more
accurate prediction of cardiovascular risk and as targets for future development
of new therapies.

P803 | BENCH
Prognostic value of basal high-sensitive cardiac troponin levels on
mortality in the general population: a systematic review and
meta-analysis

N. Van Der Linden1, L.J. Klinkenberg1, O. Bekers1, L.J. Van Loon2, M.P. Van
Dieijen-Visser1, M.P. Zeegers3, S.J. Meex1. 1Maastricht University Medical

Centre (MUMC), Department of Clinical Chemistry, Cardiovascular Research

Institute Maastricht (CARIM), Maastricht, Netherlands; 2Maastricht University

Medical Centre (MUMC), Department of Human Movement Sciences,

School for Nutrition, Toxicology and Metabolism (NUTRIM), Maastricht,

Netherlands; 3Maastricht University Medical Centre (MUMC), Department of

Complex Genetics, NUTRIM School of Nutrition and Translational Research in

Metabolism, Maastricht, Netherlands

Background: The interest in the use of cardiac troponins has been expanded
from diagnosis of acute myocardial infarction to risk assessment for morbidity and
mortality. However, the prognostic value of cardiac troponin for all-cause mortality
in the general population has not been systematically assessed. In addition, po-
tential differences in the prognostic performance between cardiac troponin T and
I are unexplored.
Purpose: The aim of this study was to quantify the relationship between basal
levels of high-sensitive cardiac troponin T and I and all-cause mortality in the
general population.
Methods and results: Medline, Embase and the Cochrane Library were
searched (from inception through October 2015) for prospective observational
cohort studies reporting on the prognostic value of basal high-sensitive cardiac
troponin T and/or I levels on all-cause mortality in the general population. On a
total of 2638 reviewed citations, 39 articles were retrieved, and nine articles, with
data on 43988 participants, were included in the meta-analysis. Statistical pooling
showed a significant association between increased basal cardiac troponin levels
and an elevated hazard ratio for all-cause mortality during follow-up (HR per 1-SD
1.18, [95% CI, 1.09 to 1.27]). Meta-regression analysis showed a trend (p=0.053)
towards better prognostic value for cardiac troponin T compared to troponin I
(1.31 [CI, 1.13 to 1.53] and 1.11 [CI, 1.02 to 1.20], respectively).
Conclusion: Elevated, basal cardiac troponin T and I levels were significantly as-
sociated with increased risk of all-cause mortality during follow-up in the general
population. Basal cardiac troponin T may better predict all-cause mortality than
troponin I.
Acknowledgement/Funding: Grant support: This study was supported by a re-
search grant from Stichting De Weijerhorst
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High-sensitivity troponin-I independently correlated with angiographic
severity of coronary artery disease in patients with no history of
cardiovascular events: baseline data from the ANOX study

D. Takagi1, M. Suzuki2, M. Matsuda3, Y. Ajiro4, T. Shinozaki5, S. Sakagami6,
Y. Yonezawa7, M. Shimizu8, J. Funada9, T. Kaneko10, Y. Morita11, M. Abe1,
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Background: Biomarkers predicting the presence and severity of coronary artery
disease (CAD) in patients with suspected CAD, but no previous history of any
cardiovascular events (CVE), are unclear.
Methods: The ANOX study is a multicenter, prospective cohort study to deter-
mine the predictive value of possible novel biomarkers related to angiogenesis or
oxidative stress for major adverse cardiovascular events among patients under-
going elective angiography. Between January 1, 2010 and November 1, 2013, a
total of 2,513 patients were enrolled. After excluding 93 patients who were subse-
quently found ineligible or withdrew consent, and 1,099 patients with previous his-
tory of CVE, the baseline data of 1,321 patients (49% with CAD, 24% with multi-
vessel disease [MVD]) were analyzed. Blood samples were collected from the
arterial catheter sheath at the beginning of coronary angiography. The presence
of angiographic CAD (≥50% stenosis in ≥1 coronary artery) and its severity were
assessed using the Gensini score. Serum levels of vascular endothelial growth
factor (VEGF), VEGF-C, soluble VEGF receptor-2, and two oxidatively modified
LDLs (the α1-antitrypsin/LDL complex [AT-LDL] and serum-amyloid-A/LDL com-
plex [SAA-LDL]), as well as N-terminal pro-brain natriuretic peptide (NT-proBNP),
high-sensitivity troponin-I (hsTrop-I), and high-sensitivity C-reactive protein, were
measured. We performed stepwise regression analyses including data on age,
sex, systolic blood pressure (SBP), LDL-C, HDL-C, presence of diabetes (DM),
history of smoking habit, and these biomarkers.
Results: The presence of CAD was significantly correlated with age (OR, 1.5
per 10 year; 95% CI, 1.3–1.6), sex (OR, 1.9 for men; 95% CI, 1.4–2.4), SBP
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(OR, 1.09 per 10 mmHg; 95% CI, 1.02–1.16), HDL-C (OR, 0.81 per 10 mg/dL
increase; 95% CI, 0.75–0.88), DM (OR, 2.3; 95% CI, 1.8–2.9), and natural log-
transformed hsTrop-I (Ln-hsTrop-I) (OR, 1.8 per 1-SD increase; 95% CI, 1.3–2.8).
The presence of MVD was also significantly correlated with age (OR, 1.3 per 10
year; 95% CI, 1.1–1.5), sex (OR, 2.2 for men; 95% CI, 1.6–3.0), SBP (OR, 1.10
per 10 mmHg; 95% CI, 1.02–1.18), HDL-C (OR, 0.82 per 10 mg/dL increase; 95%
CI, 0.74–0.90), DM (OR, 2.1; 95% CI, 1.6–2.8), and Ln-hsTrop-I (OR, 1.2 per 1-
SD increase; 95% CI, 1.1–1.4), as well as LDL-C, SAA-LDL, and AT-LDL. After
excluding 353 patients with normal coronary (Gensini score, 0) to attain normal
distribution, independent determinants of Ln-Gensini score were sex, HDL-C, DM,
Ln-hsTrop-I, and Ln-NT-proBNP.
Conclusions: A high hsTrop-I value seems to serve as an independent predictor
of the presence and severity of CAD in patients with suspected CAD but no history
of CVE.
Acknowledgement/Funding: Grant-in-Aid for Clinical Research from the Na-
tional Hospital Organization
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fibroblast growth factor-23 and phosphate levels in patients with
coronary artery disease
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Purpose: Low levels of 25 OH vitamin D and high levels of Phosphate (P),
Parathormone (PTH), and Fibroblast Growth Factor-23 (FGF23) have been re-
lated with cardiovascular (CV) damage and adverse prognosis. The soluble form
of klotho, the receptor for FGF23, has been said to have a protective effect on the
CV system. However, the prognostic role of this protein in the outcome of patients
(pts) with CV disease has not been studied.
Methods: We studied 704 pts with coronary artery disease (CAD). Calcidiol (vi-
tamin D metabolite), FGF23, klotho, P, and PTH plasma levels were assessed
at baseline. The outcome was the development of an acute ischemic event (any
acute coronary syndrome, stroke or transient ischemic attack), heart failure, or
death.
Results: During follow-up (2.15±0.99 years), 77 pts developed the outcome.
Pts developing the outcome were older and were more frequently women. They
had lower levels of klotho (518.6 [424.3–628.0] vs 565.7 [463.4–697.5] pg/ml;
p=0.022) and calcidiol (16.5 [10.6–23.4] vs 19.1 [14.1–24.7] ng/ml; p=0.003)
and higher levels of FGF23 (87.3 [62.2–148.4] vs 72.6 [55.5–98.4] RU/ml;
p=0.002) and PTH (65.1 [48.1–93.0] vs 59.4 [44.4–75.9] pg/ml; p=0.025) than
those remaining stable, without differences in P levels (3.35±0.61 vs 3.23±1.38
mg/dl; p=0.489). They had more often diabetes, hypertension, coronary artery
by-pass graft, atrial fibrillation, ejection fraction<40%, they used more of-
ten acenocumarol, insulin, diltiazem and diuretics, and less frequently aspirin.
Glomerular filtration rate was lower in these patients. There were no differences
in other characteristics.
FGF23 (HR=1.109 95% CI [1.015–1.212]; p=0.022), calcidiol (HR=0.964 95%
CI [0.929–1.000]; p=0.049) and P (HR=1.787 95% CI [1.168–2.736]; p=0.007)
plasma levels were independent predictors of the outcome along with age and
hypertension (Cox regression analysis).
The population was divided in 2 groups according to the median of klotho plasma
levels (559.3 pg/ml). Pts with klotho levels < median developed the outcome more
often than those with klotho ≥ median (13.5 vs 8.3%; p=0.029). In patients with
klotho levels < median, FGF23 (HR=1.142 95% CI [1.039–1.255]; p=0.006) and
P (HR=2.366 95% CI [1.307–4.280]; p=0.004) levels were independent predic-
tors of the outcome, along with age and previous surgical coronary revascular-
ization. However, in patients with klotho levels ≥ median, FGF23 and P levels
were not independent predictors of the outcome, and hypertension (HR=3.809
95% CI [1.117–12.985]; p=0.033) and glomerular filtration rate (HR=0.969 95%
CI [0.946–0.993]; p=0.011) emerged as predictors of outcome along with treat-
ment with diltiazem.
Conclusions: In CAD pts with low klotho plasma levels, FGF23 and P levels
are associated with adverse outcomes. This association was not present in pts
with high klotho levels. These data support the hypothesis of a protective role
of soluble klotho on the CV system. Further studies are needed to confirm this
hypothesis.
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The possible role of cystatin-C in subclinical organ damage in white
coat hypertension

E. Androulakis, N. Papageorgiou, E. Chatzistamatiou, A. Miliou, G. Moustakas,
G. Siasos, C. Antoniades, I. Kallikazaros, D. Tousoulis. Hippokration Hospital,

University of Athens, 1st Department of Cardiology, Athens, Greece

Purpose: The clinical significance and pathophysiology of white-coat hyperten-

sion (WCH) have not been fully elucidated. We therefore, investigated its relation
with subclinical organ damage as well as potential clinically relevant mechanisms,
such as blood pressure (BP) and heart rate (HR) variability as indexes of sympa-
thetic tone, inflammatory response and cystatin-C.
Methods: The study included 386 untreated subjects who underwent 24-hour
ambulatory blood pressure monitoring. The population was divided into 204 WCH
subjects and 183 normotensive controls. HR and BP variability indexes were ob-
tained for the assessment of autonomic modulation. In all participants, flow medi-
ated dilation (FMD), pulse wave velocity (PWV) and intima-media thickness (IMT)
were evaluated, while left ventricular mass index (LVMI), the presence of hypertro-
phy (LVH) and mitral Doppler E/A ratio were also assessed by echocardiography.
Moreover, several inflammatory biomarkers including interleukin-6 (IL-6) and C-
reactive protein (CRP) as well as cystatin-C levels were also measured in both
groups.
Results: WCH group compared to controls exhibited higher values of LVMI
(80.0±1.3 vs 73.6±1.1 g/m2, p<0.0001), decreased E/A ratio (1.06±0.02 vs
1.19±0.03, p=0.001) and increased prevalence for LVH [OR] = 2.3, p<0001. Also,
this group had increased PWV (8.6±0.10 vs 7.6±0.09 m/sec, p<0.001) and de-
creased FMD values (5.2±0.3 vs 6.8±0.3, p<0.001) but showed not significant
differences in IMT (p=0.399). HR and BP variability indexes did not differ be-
tween the two groups (p=NS for all). Interestingly, WCH group exhibited similar
values for IL-6 (p=0.083) and CRP (p=296) but significantly elevated cystatin-C
values (784±17 vs 737±14 ng/mL, p=0.035), compared to controls. Of note, using
linear regression analysis, cystatin-C levels were positively correlated with LVMI
(r=+0.19, p=0.036) and PWV (r=+0.38, p<0.001).
Conclusions: According to this study, the presence of WCH is accompanied by
more pronounced subclinical organ damage compared to controls. Among other
proposed mechanisms, cystatin-C may play significant role as an early biomarker
of renal function or potentially, as a direct contributor to cardiac and vascular
abnormalities.

P807 | BENCH
Novel urinary biomarkers for early detection of experimental diabetic
nephropathy

V. Bayrasheva1, A. Babenko1, Y.U. Dmitriev1, A. Bairamov1, S. Chefu2,
I. Shatalov3, E. Grineva1. 1Federal Almazov North-West medical research

centre, Saint Petersburg, Russian Federation; 2Saint Petersburg Pavlov State

Medical University, Saint Petersburg, Russian Federation; 3National Research

University of Information, Technologies, Mechanics and Optics, Saint Petersburg,

Russian Federation

Background: Prevention of diabetic nephropathy (DN) could lead to a decrease
in concomitant adverse cardiovascular outcomes. Experimental studies in an-
imals with early stages of diabetic kidney dysfunction are necessarily to de-
velop a new preventive approaches. Kidney injury molecule-1 (KIM-1), neutrophil
gelatinase-associated lipocalin (NGAL), and fatty acid binding proteins (FABP)
are considered promising urinary biomarkers for early detection of DN in clinical
practice. However, their diagnostic role for early detection of experimental DN is
obscure.
Purpose: In this study, we tested the hypothesis that increased urinary KIM-1,
NGAL, and heart-type FABP (H-FABP) are present prior to the onset of albumin-
uria in uninephrectomized rats with type 2 diabetes.
Methods: All procedures were in compliance with the “Principles of laboratory
animal care” (NIH Publication no. 85–23 revised 1985) and according to the na-
tional law. In three weeks after unilateral nephrectomy 18 male Wistar rats were
subsequently divided into two study groups: 1) diabetic group fed high-fat diet for
5 weeks and then successively received nicotinamide (230 mg/kg) and strepto-
zotocin (65 mg/kg) intraperitoneally; 2) non-diabetic group fed with normal diet
and received citrate buffer without streptozotocin. After 10, 20 weeks, and at the
end of the experiment (at week 30), urine and blood samples were collected.
Histological examination (PAS and Masson’s trichrome staining) and electronic
microscopy were also performed.
Results: At week 10, routine blood biochemical markers of kidney dysfunction did
not statistically differ between groups with tendency to hyperfiltration, and albu-
minuria was only slightly but not significantly different between groups indicating
early stage of DN (10,0±2,1 mg/l in diabetic groups; 6,1±0,8 mg/l in control rats,
p=0,052). In contrast, KIM-1 and NGAL were highly increased in diabetic animals
(205,6±18 ng/ml and 565,1±50,4 pg/ml, respectively) compared to non-diabetic
control rats (108, 2±10,2 ng/ml and 197,4±30,6 pg/ml, respectively) with p-value
= 0,038 and 0,018, respectively. Indicating early stage of DN confirmed by early
electronic glomerular and tubular changes. At the end of the study urinary KIM-1
and NGAL levels were four and three times higher compared to control animals,
respectively (p<0,01 each) and positively correlated with albuminuria and serum
creatinine. H-FABP didn’t show significant correlation with routine renal function
markers.
In conclusion, urinary KIM-1 and NGAL might offer an advantage with respect to
early detection of experimental DN in type 2 diabetic rats.
Acknowledgement/Funding: The research was supported by research resource
center “Molecular and cell technologies” of St. Petersburg State University
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Circulating miR-106a and miR-424 predict future fatal myocardial
infarction in healthy individuals

A. Bye1, H. Rosjo2, J. Nauman1, G. Da Silva1, T. Follestad1, T. Omland2,
U. Wisloff1 on behalf of CERG. 1Norwegian University of Science and

Technology, Trondheim, Norway; 2Akershus University Hospital, Oslo, Norway

Background: Coronary heart disease (CHD) is currently the most common
cause of death globally, and the number of individuals at risk is increasing. To
manage this pandemic, improved tool for risk prediction, including more sensitive
biomarkers is needed. Circulating microRNAs (miRs) have emerged as promising
biomarkers for diagnosis of cardiovascular diseases in health and disease.
Objectives: To explore the potential of circulating miRs to predict future fatal
myocardial infarction (MI) in healthy participants.
Methods: We performed a prospective nested case-control study with a 10-year
observation period with fatal MI as endpoint. In total, 179 circulating miRs were
quantified by real-time quantitative polymerase chain reaction in serum of 112
healthy men and women (40–70 years) from the HUNT2 study that either (1) suf-
fered from fatal MI within 10 years [n=56], or (2) remained healthy [n=56, risk
factor-matched controls]. Candidate miRs were validated in a separate cohort
of healthy individuals (n=100, 44% women). Conditional logistic regression was
used to determine the combination of miRs with the best potential for risk predic-
tion.
Results: We found 12 miRs significantly regulated between cases and controls
in the exploration cohort. Among these, 10 miRs were also regulated between
cases and controls in the validation cohort (p<0.05). Using a more conserved p-
value of 0.01, the circulating levels of miR-106a-5p, miR-151a-5p, let-7g-5p and
miR-26a-5p were lower in cases compared to controls. In addition, miR-424–5p
was significantly higher in male cases versus controls. The best miR-based risk-
prediction model for future MI consisted of a combination of miR-424–5p and miR-
106a-5p providing an overall 68% correct classification for both genders, and a
66% and 73% and overall correct classification for women and men, respectively.
Conclusion: miR-424–5p and miR-106a-5p represent promising new risk mark-
ers of MI, especially in men.
Acknowledgement/Funding: Norwegian Health Association
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Cyr61, a novel soluble biomarker of acute myocardial ischaemia
characterised by rapid release kinetics

R. Klingenberg1, C. Liebetrau1, A. Berkowitsch1, O. Doerr2, C. Troidl1, H. Nef2,
H. Moellmann1, T.F. Luescher3, C.W. Hamm1. 1Kerckhoff Clinic, Cardiology,

Bad Nauheim, Germany; 2University Hospital Giessen and Marburg, Cardiology,

Giessen, Germany; 3University Hospital Zurich, Division of Cardiology, Zurich,

Switzerland

Background: Cystein-rich angiogenic inducer 61 (Cyr61) is a member of the ma-
tricellular CCN family. Cyr61 is characterised by hypoxia-induced activation and
can be secreted. Increased expression of Cyr61 was described in atherosclerotic
plaques and cardiomyocytes in patients with ischaemic congestive heart failure.
Currently, no data exist on the release kinetics of Cyr61 during myocardial is-
chaemia. Transcoronary ablation of septal hypertrophy (TASH) as a therapeu-
tic approach in patients with hypertrophic obstructive cardiomyopathy (HOCM)
and represents a unique method to define precisely the onset of myocardial is-
chaemia. In the present study we analysed the release kinetics of Cyr61.
Material and methods: A total of 10 consecutive patients with HOCM who
underwent TASH were included in the study. The TASH procedure was performed
according to the current interventional standard. Venous serum samples were
collected before TASH and at 15 min, 30 min, 45 min, 60 min, 75 min, 90 min,
105 min, 2 hours, 4 hours, 8 hours, and 24 hours after induction of myocardial
infarction and were stored at -80°C until measurement. Concentrations of Cyr61
were measured in serum from 10 patients in duplicates using an enzyme-linked
immunosorbent assay (EIA-5108, DRG Instruments, Marburg, Germany). High-
sensitivity cardiac troponin I (hs-cTnI, Abbott Diagnostics, USA) was used as a
reference biomarker.
Results: The median concentration of Cyr61 before TASH was 381 ng/L [IQR
294–418 ng/L] in 7 patients with HOCM. Release of Cyr61 occurred during a very
short period (0 - 105 min) after induction of myocardial infarction and the kinet-
ics showed two peaks. The maximum concentration of Cyr61 was 643 ng/L [IQR
469–646 ng/L] and occurred 15 min after induction of myocardial infarction. This
represents a significant rise of 49.5% [IQR 41.9–66.7%] compared with the Cyr61
concentration before TASH (p=0.028; Wilcoxon–Test). The median concentration
of hs-cTnI before TASH was 12 ng/L [IQR 6–74]. A significant rise in hs-cTnI levels
was noted 15 min after induction of myocardial infarction compared with the con-
centration before TASH (16 ng/L [IQR 9–83 ng/L]; p=0.01; Wilcoxon–Test). The
maximum concentration of hs-cTnI was measured 24 hours after TASH (17,911
ng/L [IQR 12,654–49,942 ng/L]).
Conclusion: Cyr61 is characterised by rapid release kinetics during acute my-
ocardial ischaemia and may represent a promising novel biomarker for use in the
diagnosis of patients with acute chest pain.

P810 | BEDSIDE
Long-term impact of iron deficiency on cardiovascular outcome in a
male general population sample during 21-years follow-up

D. Morales, S. Barywani, P. Hansson, C. Ergatoudes, E. Thunstrom,
Z. Mandalenakis, A. Rosengren, K. Caidahl, M. Fu. Sahlgrenska Academy, Dept

of Molecular and Clinical Medicine, Gothenburg, Sweden

Background: Iron deficiency has been assumed to be related to the development
of cardiovascular (CV) diseases. However, results from epidemiological studies
have been conflicting. Moreover, the data about long-term impact of iron defi-
ciency on CV outcome in the general population is still lacking.
Purpose: The aim of this study was to explore the relationship between iron defi-
ciency and the CV outcome in terms of major adverse CV events (MACE) includ-
ing death, stroke, TIA, heart failure requiring hospital care, myocardial infarction,
unstable angina pectoris and pulmonary embolism in a general population during
21-years follow-up.
Population and methods: This investigation is part of “The study of men born
in 1943”, a longitudinal prospective study of men born in 1943 and living in the
city of Gothenburg, Sweden. This random population sample were first examined
in 1993 (at 50 years of age) and underwent a re-examination including echo-
cardiography in 2014 (at 71 years of age). Questionnaires were used to evalu-
ate medical history, concomitant diseases, general health, socioeconomic status,
and quality of life. A panel of biomarkers for iron deficiency [serum ferritin, soluble
transferrin receptor (S-TfR) and S-TfR/log ferritin] were analyzed from blood sam-
ples at the 1st visit of 1993. Endpoints were collected from 1993–2014. Hazard
ratio was estimated by logistic regression.
Results: MACE occurred in 164 (46%) of 355 participants. For distribution of iron
deficiency, a cut-off of S-ferritin <100 microgram/L and S-TfR/log ferritin >1.5
were used. In total, 88 participants (24.7%) had S-ferritin <100 microgram/L,
108 had S-TfR/log ferritin >1.5, 88 hade either S-ferritin <100 microgram/L or
S-TfR/log ferritin >1.5 and 51 hade both S-ferritin <100 microgram/L and S-
TfR/log ferritin >1.5. In those with S-ferritin <100 microgram/L MACE incidence
was 50% compared with 48% in those with ferritin >100 microgram/L. Moreover,
in those with both S-ferritin <100 microgram/L and S-TfR/log ferritin >1.5, the
MACE incidence was 45% compared with 41% in those with both S-ferritin >100
microgram/L and S-TfR/log ferritin <1.5. After adjustment of increased inflamma-
tion (increased interleukin-6), no statistiscally significant association was found
between iron deficiency and MACE (HR; 1.0; 95% CI 0.7–1.5; p 0.789).

Conclusions: Iron deficiency is not associated with adverse cardiovascular out-
come in a middle-aged male population during 20 years of follow-up.

P811 | BEDSIDE
Prediction of cardiovascular events with plasma proprotein convertase
subtilisin/kexin type 9 levels: a systematic review and meta-analysis

D. Terentes-Printzios1, C. Vlachopoulos2, N. Ioakeimidis1, P. Pietri1, N. Skliros1,
D. Tousoulis1. 1Hippokration Hospital, University of Athens, 1st Department of

Cardiology, Athens, Greece; 2Hippokration General Hospital, Athens, Greece

Background/Introduction: Proprotein convertase subtilisin/kexin type 9
(PCSK9) is a protein that enhances degradation of the LDL receptor and agents
that inhibit PCSK9 significantly reduce atherogenic lipoproteins that could lead to
cardiovascular event reduction. However, it is unknown whether plasma PCSK9
levels predict future cardiovascular events.
Purpose: We performed a meta-analysis of all longitudinal studies for determin-
ing the ability of PCSK9 levels to predict risk of future CV events and dissected
factors influencing this predictive ability.
Methods: The MEDLINE, Cochrane and EMBASE databases, and reviewing ref-
erence lists from retrieved articles and abstracts from large international cardio-
vascular conventions were searched until January 2016. Longitudinal studies that
reported events or relative risk (RR) estimates with 95% confidence intervals were
included. Two reviewers extracted data independently and summary estimates of
association were obtained using a random-effects model.
Results: Of the 7 studies included (7,273 participants, mean follow-up 6.23
years), all reported results on total CV events. Four studies with significant het-
erogeneity (I2=73.3%) provided data on the risk according to strata of PCSK9
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and allowed estimation of the shape of the association between PCSK9 and the
risk of events. Analysis of the 4 studies reporting tertiles for cardiovascular events
showed that the pooled relative risk (RR) did not increase from the first (reference
group) to the third tertile [RR for the 2nd tertile=1.00 (95% confidence interval
(CI): 0.73 to 1.37), p=1.00 and RR for the 3rd tertile=1.12 (95% CI: 0.87 to 1.43,
p=0.38). The pooled RR for an increase of PCSK9 levels by 1 standard deviation
was 1.08 (95% CI: 0.99 to 1.16, p=0.0502 and I2=0%). We observed no publica-
tion bias.
Conclusions: PCSK9 levels, although marginally, are not significantly associated
with increased risk of total CV events. Further studies are warranted for a better
understanding of the predictive role of PCSK9 levels on cardiovascular health.

P812 | BEDSIDE
Increased levels of copeptin, a surrogate marker of AVP, are
associated with an increased risk of CKD in a healthy population

I. Tasevska, S. Enhorning, M. Persson, P. Nilsson, O. Melander. Skane University

Hospital, Department of Internal Medicine, Malmo, Sweden

Background: Our aim was to test if plasma copeptin, a stable surrogate marker
of arginine vasopressin (AVP), predicts decline of glomerular filtration rate (GFR)
and risk of new onset chronic kidney disease (CKD).
Methods: We measured copeptin and renal function during baseline exam and
reassessed renal function after a follow-up time of 16.6±1.5 years (n=3186) in
a population-based longitudinal study (mean age 56.4±5.7 years, 39.8% males).
Furthermore, we defined CKD based on an estimated GFR (eGFR) calculated by
the Modification of Diet in Renal Disease (MDRD) <60 ml/min (CKD_60MDRD),
<45 ml/min (CKD_45MDRD) and <30 ml/min (CKD_30MDRD).
Results: After multivariate adjustment (gender, age, baseline eGFR, smoking
status, systolic blood pressure, antihypertensive treatment, and follow-up time)
copeptin (beta-coefficient per one SD increment of copeptin) was independently
associated with significantly greater annual decline of eGFR (mL/min) according
to the MDRD formula [0.057 (0.022–0.093); p=0.001] as well as according to the
Cockroft-Gault (CG) formula [0.037 (0.014–0.060); p=0.002]. Each SD increment
of copeptin independently predicted incident CKD_60MDRD (odds ratio, OR, 95%
confidence interval) (OR 1.19, 95% CI: 1.04–1.36; p=0.010), CKD_45MDRD (OR
1.33, 95% CI: 1.04–1.71; p=0.026) and CKD_30MDRD (OR 3.69, 95% CI: 1.41–
9.66; p=0.008). The relationship between copeptin and CKD defined by CG gave
similar results.
Conclusion: Our data suggest that increased levels of copeptin independently
predict decline in eGFR and greater risk of new-onset CKD. Furthermore, our
data suggest that copeptin can be used to identify high-risk individuals for CKD
development in order to offer early preventive strategies.

P813 | BEDSIDE
Endothelial nitric oxide synthase Glu298Asp gene polymorphism is an
independent risk factor for inducible myocardial ischemia in patients
with suspected coronary artery disease

C. Vecoli1, S. Pulignani1, C. Caselli1, G. Todiere2, R. Poddighe3, S. Valente4,
F. Bandini5, A. Natali6, L. Ghiadoni6, M. Emdin2, A. Clerico2, D. Giannessi1,
M.G. Andreassi1, D. Neglia2. 1CNR Institute of Clinical Physiology, Pisa, Italy;
2Gabriele Monasterio Foundation, Pisa, Italy; 3Ospedale della Versilia, Lido di

Camaiore, Lucca, Italy; 4Careggi University Hospital (AOUC), Florence, Italy;
5Az. Sanitaria di Firenze, Florence, Italy; 6Azienda Ospedaliero-Universitaria

Pisana, Pisa, Italy

Background: Inducible myocardial ischemia may occur in the presence or ab-
sence of obstructive coronary artery disease (CAD). Genetically determined coro-
nary endothelial dysfunction may predispose to functional coronary abnormalities
contributing to myocardial ischemia in patients with or without obstructive CAD.
The most studied eNOS gene polymorphism (Glu298Asp, G894T), able to reduce
eNOS activity, has been associated with CAD while the association with myocar-
dial ischemia was not established.
Purpose: To investigate the potential association of Glu298Asp polymorphism
with inducible myocardial ischemia in patients with suspected CAD.
Methods: Six cardiology units enrolled a total of 269 consecutive patients (158
males; mean age 61.8±9.8 years) referred for suspected CAD within the BIOGEN-
CARE Tuscan Region Italian Study. All patients underwent stress cardiac imag-
ing and were referred to coronary computed tomography angiography (CCTA) or
invasive coronary angiography following the referring physicians’ choice. Blood
samples were collected for genotyping and clinical bio-humoral characterization.
Results: In the study group, 49.4% of patients were homozygous for the
G894allele, 40.5% heterozygotes, and 10.0% homozygous for T894. Inducible
myocardial ischemia was documented in 99 patients (36.8%) and obstructive
CAD in 80 (29.7%). At logistic regression analysis, the T allele was significantly
associated with inducible myocardial ischemia (HR 2.03, 95% CI 1.23–3.37,
P=0.006) even after adjustment for coronary risk factors or the presence of ob-
structive CAD. Stratifying the population by the presence/absence of ischemia
and obstructive CAD, the T allele was an independent predictor of the most sig-
nificant disease (CAD+Ischemia) (HR 2.27, 95% CI 1.01–5.06, P=0.046).
Conclusions: In patients with suspected CAD the eNOS Glu298Asp gene poly-
morphism is an independent risk factor for inducible myocardial ischemia.

P814 | BEDSIDE
Iron deficiency independently predicts cardiovascular death and
myocardial infarction in patients with acute coronary syndrome: first
report on the prospective relevance of iron deficiency in ACS

M. Karakas1, C. Waldeyer1, S. Appelbaum1, A. Altay1, K.J. Lackner2,
D. Westermann1, S. Blankenberg1, T. Zeller1. 1University Heart Center

Hamburg, General and Interventional Cardiology, Hamburg, Germany;
2University Medical Center of Mainz, Mainz, Germany

Introduction: While iron deficient heart failure patients are at increased risk of
future cardiovascular events and see improvement with intravenous supplemen-
tation, the clinical relevance of iron deficiency in Acute Coronary Syndrome (ACS)
remains unclear. Therefore, for the very first time, we aimed to evaluate the prog-
nostic value of iron deficiency in ACS.
Methods: Within the prospective AtheroGene study, levels of ferritin, iron and
transferrin were measured at baseline in 533 patients with ACS. Iron deficiency
was defined as ferritin levels <100 mg/L or between 100 and 299 mg/L, if the
transferrin saturation was <20%. Main outcome measures were cardiovascular
mortality and nonfatal myocardial infarction (MI).
Results: During a median follow-up of 4.0 years, 12.2% of all subjects suffered
an endpoint. A total of 29.3% of our population was categorized as iron deficient.
Prevalence of iron deficiency was significantly higher in women, in patients with
anaemia, and in patients with multi-vessel disease. In multivariate cox regression
analyses, adjusted for sex, age, body-mass-index, smoking status, hypertension,
diabetes, dyslipidemia, haemoglobin, (log)NT-proBNP, and (log)Troponin I, iron
deficiency strongly predicted cardiovascular death and nonfatal MI [HR 1.68 (95%
CI 1.02–2.77), p=0.042]. Kaplan-Meier analyses also evidenced the prognostic
relevance of iron deficiency.
Conclusions: Iron deficiency is strongly associated with adverse outcome in
ACS. If validated in independent cohorts, this finding might pave the way to new
therapies.

P815 | BEDSIDE
Evaluation of the creatinine uromodulin ratio as new serum marker for
cardiovascular events

A. Leiherer1, A. Muendlein1, C.H. Saely2, P. Rein3, A. Vonbank3, E. Kinz1,
E. Brandtner1, P. Fraunberger4, H. Drexel5. 1VIVIT Institute, Feldkirch, Austria;
2Private University of the Principality of Liechtenstein, Triesen, Liechtenstein;
3Academic Teaching Hospital, Department of Medicine and Cardiology,

Feldkirch, Austria; 4Medical Central Laboratory, Feldkirch, Austria; 5Drexel

University College of Medicine, Philadelphia, United States of America

Background: Uromodulin, a protein exclusively produced by the kidney, has re-
cently been demonstrated to be lower in subjects with declined renal function and
the ratio creatinine/uromodulin has been proposed as a novel and superior kidney
biomarker in serum of healthy subjects.
Purpose: The purpose of this study was to investigate the prospective value of
that new biomarker since it is thought to be of high clinical relevance given the
link between kidney function and cardiovascular disease.
Methods: We thus evaluated the association between serum levels of uromodulin
with the presence of CAD and the cardiovascular risk in 529 angiographically
characterized patients. Cardiovascular events have been recorded up to 8 years.
Results: Serum uromodulin concentration did not significantly differ between
patients with and without angiographically determined CAD (165.4±78.9 vs.
164.2±75.3ng/ml ng/ml vs. p=0.934) but in patients with CAD, it correlated sig-
nificantly and inversely with the extent of stenoses (r=-0.191, p=0.001). Apart
from that, in the total population, there was a significant and inverse correlation
with proBNP (r=-0.164, p=0.002). With respect to the full follow-up time of up to
8 years (6.6±1.8 years, mean±SD), first vascular events occurred in 27% of the
study population. Applying the ratio creatinine/uromodulin in serum, we observed
an adjusted HR of 1.27 [95% CI 1.10–1.47] and a p=0.001 with with age, sex,
bmi, LDL- and HDL cholesterol, triglycerides, presence of CAD and hypertension,
T2DM, and smoking status as well as statin treatment as covariates.
Conclusion: We conclude, that serum uromodulin in combination with serum
creatinine is a novel predictive tool for cardiovascular event risk.

P816 | BEDSIDE
Plasma levels of endothelin-1 and renal function among young and
healthy adults

A. Fischer1, M. Bossard2, S. Aeschbacher1, P. Egli1, S. Stempfel1, J. Estis3,
J. Todd3, M. Risch4, L. Risch4, D. Conen1. 1University Hospital Basel,

Department of Medicine, Cardiovascular Research Institute Basel, Basel,

Switzerland; 2McMaster University, Cardiology, Hamilton General Hospital,

Hamilton Health Sciences, Hamilton, Canada; 3Singulex Inc, Alameda,

United States of America; 4Labormedizinisches Zentrum Dr. Risch, Schaan,

Liechtenstein

Introduction: Endothelin 1 (ET-1), a vasoconstrictive peptide, is associated with
several cardiovascular risk factors.
Purpose: The aim of this study was to investigate the association of plasma ET-1
and renal function among young and healthy adults from the general population.
Methods: Individuals aged 25–41 years were invited to participate in a prospec-

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/37/suppl_1/1/2197550 by Biblioteca Biologica user on 22 February 2024



140 Biomarkers in CVD / Familial hypercholesterolemia and dyslipidaemia

Abstract P816 – Table 1. Relationship ET1 and renal function

Continues (n=2104) Quartile 1 (n=527) Quartile 2 (n=528) Quartile 3 (n=526) Quartile 4 (n=523) P for trend

Creatinine
Multivariable adjusted model 2.24 (0.94; 3.54), p<0.001 Reference 0.36 (−0.86; 1.59) 1.07 (−0.15; 2.29) 2.12 (0.88; 3.36) 0.0003
Estimated glomerular filtration rate
Multivariable adjusted model −2.14 (−3.57; −0.72), p=0.003 Reference −0.29 (−1.63; 1.04) −0.96 (−2.30; 0.37) −2.16 (−3.52; −0.80) 0.0008

Cystatin C
Multivariable adjusted model 0.03 (0.01; 0.04), p<0.001 Reference 0.003 (−0.01; 0.02) 0.02 (0.003; 0.03) 0.03 (0.01; 0.04) <0.0001

Data are β coefficients (95% confidence intervals), with log-transformed endothelin-1 as outcome variable. Multivariable models were adjusted for sex, age, body mass index, current smoking status,
low density lipoprotein cholesterol, hemoglobin A1c, systolic blood pressure, high-sensitive CRP, pro-brain natriuretic peptide, estimated muscle mass, estimated total body water, physical activity.

tive population-based cohort study (GAPP) in the Principality of Liechtenstein.
Main exclusion criteria were established cardiovascular diseases, known re-
nal failure and diabetes mellitus. Fasting venous plasma samples were used
to measure creatinine, cystatin C and ET-1. The estimated glomerular filtration
rate (eGFR) was calculated using the creatinine based chronic kidney disease
epidemiology collaboration (CKD-EPI) formula. Multivariable regression models
were constructed to assess interrelationships of plasma ET-1 with parameters of
renal function.
Results: We included 2160 participants in this analysis. The median age was 37
years and 47% were men. The median (interquartile range) level of eGFR in our
population was 112 ml/min/1.73m2 (103; 118 ml/min/1.73m2). Significant linear
relationships were found between renal function and increasing quartiles of ET-
1. Using quartile 1 as the reference group, the β-coefficients (95% confidence
interval) for eGFR were -0.29 (-1.63; 1.04), -0.96 (-2.30; 0.37) and -2.16 (-3.52;
-0.80) for quartiles 2–4, respectively. Results of the analyses using ET-1 as a
continuous variable were similar and are shown in the Table.
Conclusion: ET-1 levels are strongly associated with parameters of renal function
among young and healthy adults, suggesting an important role of ET-1 in the
regulation of kidney function.
Acknowledgement/Funding: Swiss National Science Foundation, Swiss Heart
Foundation, Swiss Society of Hypertension, University of Basel
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Transient and rapid increase in the levels of cardiovascular stress
biomarkers in amateur middle-aged male after marathon run

M. Kosowski1, K. Mlynarska2, J. Chmura3, E.A. Jankowska1, W. Banasiak2,
J. Todd4, P. Ponikowski1. 14th Military Hospital, Centre for Heart Diseases,

Wroclaw Medical University, Department of Heart Diseases, Wroclaw, Poland;
24th Military Hospital, Centre for Heart Diseases, Wroclaw, Poland; 3University

School of Physical Education, Wroclaw, Poland; 4Singulex, Alameda, United

States of America

Background: Cardiovascular safety of marathon running in the middle-aged am-
ateurs remains unclear. We set up this study to evaluate the effects of a marathon
run on the profile of the cardiovascular stress biomarkers.
Methods: Thirty there healthy men, aged ≥50 years (mean age 57±7), who
were amateur runners were enrolled in the study. Venous blood samples were
obtained at baseline (before the marathon), just after the race, 2–4 and 7 days
after the marathon. Using novel single molecule counting technology we mea-
sured: plasma concentrations of high-sensitive cardiac troponin I (hs-cTnI), and
endothelin-1 (ET-1). N-terminal pro B-type natriuretic peptide (NT-proBNP) was
measured using electrochemiluminescence method (clinically validated assay).
Results: We observed sharp rise in the levels of all biomarkers after the race
(all p<0.01), which subsequently rapidly normalized after 2–4 days and stayed
in the normal range after 7 days post-race (table). Increases of the biomark-
ers levels were not interrelated. Neither finishing time nor any index of heart
rate achieved during marathon run correlated with biomarkers levels. Interest-
ingly, those with more intensive training program had lower leak of hs-cTnI after
marathon (16.64±9.94 vs 37.99±33.53 pg/mL, p<0.05, those with ≥169 km/week
run vs <169 km/week, respectively).

Table 1. Venous blood concentrations of selected biomarkers

Biomarker Baseline After marathon

0 h 2–4 days 7 days

hs-cTnI (pg/ml) 3.67 (1.88–5.38) 22 (9.58–34.56) 4.94 (1.81–9.09) 2.51 (1.44–4.03)
NT-proBNP (pg/ml) 50 (33–73) 169 (112–365) 67 (26–114) 53 (31–76)
ET-1 (pg/ml) 3.03 (2.5–3.4) 5.22 (4.4–5.89) 3.03 (2.53–4.12) 2.76 (2.31–3.42)

All data presented as median with interquartile range. hs-cTnI, high-sensitive cardiac troponin I;
NT-proBNP, N-terminal pro B-type natriuretic peptide; ET-1, endothelin-1; h, hours.

Conclusions: Marathon run is associated with sharp and significant rise in the
biomarkers of cardiovascular stress. However, profile of these changes resembles
dynamics observed in the conditions not related with cardiovascular damage. The
pathophysiology and clinical importance of these findings need further research.

FAMILIAL HYPERCHOLESTEROLEMIA AND
DYSLIPIDAEMIA
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Screening for familial hypercholesterolemia in brazil: data from the
study of cardiovascular risk in adolescents (ERICA study)

T.L. Kaestner1, G.A. Abreu2, V.F.R. Bento1, A. Vargas Junior1, D.F.P.D. Brandao1,
M. Olandoski1, D.C. Pazin1, C.P. Baena1, M.C.C. Kuschnir2, K.V. Bloch3,
J.R. Faria Neto1. 1Pontificial Catholic University of Parana (PUCPR), Curitiba,

Brazil; 2State University of Rio de Janeiro (UERJ), Rio de Janeiro, Brazil;
3Federal University of Rio de Janeiro (UFRJ), Rio de Janeiro, Brazil

Introduction: Cardiovascular diseases are the main cause of mortality in Brazil
and worldwide, and hypercholesterolemia in as an important risk factor. Famil-
ial Hypercholesterolemia (FH) is an autosomal dominant genetic disorder with a
worldwide estimated prevalence of 1:200 to 1:500 individuals in its heterozygous
form. Individuals with FH are exposed to high LDL-cholesterol (LDLc) from birth,
what leads to premature cardiovascular events. Diagnosing FH in young individu-
als is important not only for early treatment, but also because cascade screening
in relatives is recommended. In Brazil, like most countries, FH is considered a
problem of public health, but it is still underdiagnosed and undertreated.
Purpose: To evaluate the prevalence of Brazilian adolescents with LDLc or non-
HDL cholesterol (non-HDLc) levels that suggests FH.
Methods: The ERICA study was a national cross-sectional study, school-based,
that assessed the prevalence of most cardiovascular risk factors in 75,000 adoles-
cents between 12 and 17 years old, living in cities with over 100,000 inhabitants
in Brazil (including all 27 state capitals). All the evaluations were performed at the
schools, in a regular weekday. Since fasting was necessary for blood drawing,
in this analysis only students from the morning period were included. Data were
analyzed by sex, age, type of school (public or private) and geographic regions of
Brazil. In accordance to international guidelines, FH was considered suspected
in adolescents with untreated fasting LDLc ≥160mg/dl or non-HDLc ≥190mg/dl.
Moreover, we evaluated the prevalence of adolescents with LDLc ≥190 mg/dl,
what highly suggests the diagnosis of FH at this age.
Results: A total of 38,069 adolescents were evaluated, 48% females and 52%
from public schools. The prevalence of adolescents with LDLc ≥160 mg/dl or
non-HDLc ≥190 mg/dl was 0.49% (95% CI 0.34 to 0.71 – n=209). Most of these
adolescents were in the age group of 12–14 years old (57% - 95% CI 40.6 to
72.1), in public schools (82.4% - CI 72.5 to 89.3) and living in the southeast re-
gion of the country. Still, 0.12% of the adolescents (95% CI 0.04 to 0.34 – n=44)
presented LDLc ≥190 mg/dl. Considering the current Brazilian population, we
estimate that approximately 100,000 (1:200) Brazilian adolescents aged 12 to 17
are suspected to have FH based solely on their LDLc/ non-HDLc levels and need
further evaluation.
Conclusion: This study found a high prevalence of Brazilian adolescents with
lipid changes suggestive of FH and in need of further analysis to confirm the
diagnosis. Our results reinforce the importance of universal screening as a crucial
tool for early diagnosis and treatment.
Acknowledgement/Funding: Brazilian Ministry of Health (Department of Sci-
ence and Technology) and Brazilian Ministry of Science, Technology and Innova-
tion
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acute coronary syndrome

D. Nanchen1, B. Gencer2, O. Muller3, S. Aghlmandi4, R. Klingenberg5,
L. Raber4, D. Carballo2, C.M. Matter5, T.F. Luscher5, S. Windecker4, F. Mach2,
N. Rodondi4. 1University of Lausanne, Department of Ambulatory Care and

Community Medicine, Lausanne, Switzerland; 2University Hospital of Geneva,

Department of Cardiology, Geneva, Switzerland; 3University Hospital Centre

Vaudois (CHUV), Lausanne, Switzerland; 4Bern University Hospital, Bern,

Switzerland; 5University Hospital Zurich, Zurich, Switzerland

Background: Patients with heterozygous familial hypercholesterolemia (FH) may
be at particular risk of recurrence after acute coronary syndrome (ACS). However,
data are limited on these patients’ current prognosis in an era of intensive statin
therapy, as well as of the impact of the strategy used in defining FH.
Methods: We studied 4,534 men and women from a prospective cohort of pa-
tients hospitalized with ACS in Switzerland between 2009 and 2014, in whom we
applied three algorithms for FH diagnosis based on clinical criteria only, using
LDL-cholesterol levels and personal or family history of premature coronary dis-
ease: (1) the latest American Heart Association (AHA) algorithm, (2) the Simon
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Broome Register algorithm, and (3) the Dutch Lipid Clinic Network algorithm to
assess probable/definite FH (>5 points). For each algorithm, we used multivari-
able adjusted Cox proportional models to assess the risk of first major adverse
cardiovascular events defined as cardiovascular death, myocardial infarction, or
ischemic stroke. Restricted analyses were conducted in 1,369 patients with pre-
mature coronary heart disease, defined as below 55 years for men, and below 60
years for women.
Findings: Over the year following ACS, 275 (6.1%) patients had a cardiovascu-
lar event, 217 (4.8%) had a fatal or non-fatal myocardial infarction, and a total of
153 (3.4%) died. Prevalence of clinical FH was 2.5% (95% confidence interval
(CI) 2.1–3.0) using the AHA algorithm, 5.5% (95% CI 4.9–6.2) using the Simon
Broome algorithm, and 1.6% (95% CI 1.3–2.0) using the Dutch Lipid Clinic al-
gorithm. After multivariable adjustment for age, sex, body mass index, current
smoking, hypertension, pre-existing cardiovascular disease and diabetes melli-
tus, the risk of a recurrent cardiovascular event was higher in patients with FH, as
compared to patients without FH, with multivariable adjusted hazard ratio (HR) of
2.06 (95% CI 1.01–4.21, p=0.047) for the AHA algorithm, 2.34 (95% CI 1.38–3.97,
p=0.002) for the Simon Broome algorithm, and 2.31 (95% CI 0.84–6.34, p=0.1)
for the Dutch Lipid Clinic algorithm. Further adjustment for high-intensity statins at
discharge, attendance to cardiac rehabilitation, and the 6-month GRACE progno-
sis score yielded HRs of 2.08 (95% CI 0.97–4.48, p=0.06) for the AHA algorithm,
2.49 (95% CI 1.43–4.33, p=0.001) for the Simon Broome algorithm, and 2.49
(95% CI 0.90–6.90, p=0.08) for the Dutch Lipid Clinic algorithm. Similar associ-
ations were found when restricting the analyses to patients with premature ACS
only.
Interpretation: Patients with FH identified at the time of hospitalization for ACS
using clinical criteria have more than a two-fold risk of recurrence of cardiovascu-
lar events within the first year after discharge than patients without FH.
Acknowledgement/Funding: Swiss National Science Foundation (SNSF
33CM30-124112)
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Heterozygous familial hypercholesterolaemia: a common entity with
unfavorable long-term prognosis in patients with very early
ST-segment elevation myocardial infarction

L. Rallidis, A. Triantafyllis, G. Tsirebolos, L. Sakadakis, D. Katsaras,
P. Moutsatsou, J. Lekakis. Attikon University Hospital, Athens, Greece

Background and aims: Familial hypercholesterolaemia (FH) is an important
cause of early onset coronary artery disease. We assessed the prevalence of
heterozygous (He) FH among patients with very early ST-segment elevation my-
ocardial infarction (STEMI), and its long-term prognosis in the era of widespread
utilization of statins.
Methods: We recruited prospectively 320 consecutive patients who had survived
their first STEMI ≤35 years of age. Using Dutch Lipid Clinic Network [DLCN]
algorithm patients having HeFH (possible, probable or definite) were identified.
Results: Sixty-five patients (20.3%) had definite/probable HeFH (DLCN algo-
rithm). Two years after discharge among 51 patients with definite/probable HeFH
and available lipid levels, 43 (84.3%) were taking statins of whom 10 (23.3%)
were on high-intensity statin therapy but only 1 (2.3%) had LDL cholesterol levels
<1.8 mmol/L (70 mg/dL). After a median follow-up of 9.1 years, major adverse
coronary events (MACE) occurred in 99 (38.8%) of 255 patients with available
follow-up information. Definite/probable HeFH was associated with an excess risk
for occurrence of MACE independently of statin use, continuation of smoking af-
ter the STEMI, hypertension, diabetes mellitus, and sex (hazard ratio=1.615, 95%
confidence interval, 1.038 to 2.512, p=0.03). Figure shows the event-free Kaplan–
Meier survival curves in patients with probable/definite HeFH versus patients with
no probable/definite HeFH.

Kaplan-Meier survival curves

Conclusions: One out of five patients who develop STEMI ≤35 years of age has
definite/probable HeFH and despite the use of statins there is a therapeutic gap
and a high recurrence rate of cardiac events during a long-term follow-up.
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Clinical Impact of Heterozygous Carrier of ABCG5 Gene on
Asymptomatic Normolipidemic Patients: Evidence from Familial Gene
Analysis

H. Tada, M. Kawashiri, A. Nohara, A. Inazu, H. Mabuchi, M. Yamagishi.
Kanazawa University, Kanazawa, Japan

Background: Sitosterolemia is a rare recessive form of inherited disease charac-
terized by increased levels of plant sterols such as sitosterol, the cause of which
is ATP-binding cassette (ABC) sub-family G member 5 (ABCG5) or ABCG8 gene
mutations. However, few data exist regarding the clinical features and significance
of heterozygous sitosterolemic carrier due to the rarity of this disease. The aim of
our study was to determine the clinical impact of heterozygous mutation carriers
of ABCG5 or ABCG8 gene.
Methods and results: We performed genetic analyses of ABCG5 and
ABCG8 genes for the 15 family members of patients with homozygous sitos-
terolemia from different 3 families, and investigated their serum sitosterol lev-
els as well as their lipid levels. We identified 12 heterozygous carriers (male=6,
mean age=40) which exhibit single mutation in ABCG5 gene among these fami-
lies (c.130C>T, c.1306G>A, c.1813_1817delCTTTT) as well as 3 normal family
members (male=1, mean age=48). Although there were no significant differences
in TC, TG, HDL-C, and LDL-C levels between heterozygous carriers and normal
family members, serum sitosterol level of heterozygous carriers was significantly
higher than that of normal family members (10.8±4.3 vs 2.7±0.5 μg/ml, p<0.05).
Interestingly, heterozygous carriers showed neither xanthomas nor any coronary
artery diseases.
Conclusions: These results demonstrate that heterozygous ABCG5 gene mu-
tation carriers which are somewhat difficult to be identified by the conventional
methods may exist among the common normolipidemic patients without signifi-
cant clinical manifestations. We suggest that the functional analysis of ABCG5 or
ABCG8 may facilitate identifying hyper-sitosterolemic carriers.
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The prevalence and prognostic importance of possible familial
hypercholesterolemia in patients with myocardial infarction
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Background and purpose: Familial hypercholesterolemia (FH) is a common ge-
netic disorder causing accelerated atherosclerosis and premature cardiovascular
disease. The aim of this study was to examine the prevalence and prognostic
significance of possible FH in patients with myocardial infarction (MI).
Methods and results: By individual-level linkage of data from the Eastern Dan-
ish Heart Registry and national administrative registries, a study population of
patients referred for coronary angiography due to MI was selected. The study pop-
ulation was divided into “unlikely FH” and “possible FH” based on the Dutch Lipid
Clinic Network (DLCN) criteria which included a plasma Low Density Lipoprotein
cholesterol and age for onset of cardiac disease. A score of ≥3 points was used
as the cutpoint between the two groups.
Among the study population of 13,174 MI patients, 1,147 (8.7%) had possible FH.
These patients were younger (58.2 vs. 65.6 years, p<0.0001), had similar levels
of comorbidities, and were treated more aggressively with cholesterol-lowering
drugs compared to patients with unlikely FH. During a median of 3.3 years of
follow-up, differences in adjusted all-cause mortality were insignificant (17% vs.
23%, adjusted Hazard Ratio (HR) 0.90, 95% CI 0.76–1.06, p=0.2). The unad-
justed and adjusted event rate of recurrent MI was higher in patients with higher
compared to lower LDL-C (17% vs. 11%, adjusted HR 1.29, 95% CI 1.09–1.54),
p=0.003).
Conclusion: This large observational study showed that MI patients with possible
FH have similar risk of mortality but higher risk of recurrent MI. Further studies on
secondary prevention are warranted.
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Contemporary trends in the management and outcomes of patients
with familial hypercholesterolemia in Canada

L.R. Brunham1, L. Cermakova1, K. Alloul2, M. De Chantal2, G.A. Francis1,
J. Frohlich1 on behalf of British Columbia Familial Hypercholesterolemia
Registry. 1University of British Columbia, Vancouver, Canada; 2Sanofi-aventis

Canada Inc., Laval, Canada

Background: Heterozygeous Familial Hypercholesterolemia (HeFH) is one of the
most common genetic diseases in the world and an important cause of premature
cardiovascular disease. While our knowledge of the molecular causes of HeFH
has advanced dramatically and has led to the development of novel therapies
for hypercholesterolemia in these patients, there are still important gaps in our
knowledge. In particular, data on current patterns of treatment and cardiovascular
(CV) risk of HeFH are needed.
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Purpose: The purpose of this study was to characterize the HeFH population,
their current treatment patterns and CV outcomes in British Columbia, Canada.
Methods: We conducted a longitudinal observational study of patients with physi-
cian diagnosed “probable” or “definite” HeFH, based on Dutch Lipid Clinic Net-
work Criteria (DLCNC). Data were collected at baseline (the time of initial patient
recruitment) and at each subsequent clinic visit. We collected data on laboratory
values, medication use and CV events. CV events were defined as: myocardial
infarction, stable/unstable angina, percutaneous coronary intervention, coronary
artery bypass grafts, and stroke/transient ischemic attacks.
Results: As of December 2015, the BC HeFH Registry consists of 339 patients,
of whom 106 have probable and 233 have definite HeFH, with a total of 3,700
person-years of follow-up. The median length of follow-up was 8.7 years. The
mean age of patients was 43.9 years, and median DLCNC score was 9.0 (with
scores >8 indicating definite HeFH). The mean LDL cholesterol at baseline was
5.9 mmol/L, and at last follow-up was 3.7 mmol/L. Use of lipid-lowering therapies
increased from 35.7% at baseline to 84.7% at last follow-up. At last follow-up, 31%
of patients were on low/moderate potency statins, 46.9% on high potency statins,
and 37.2% on combination statins plus ezetimibe. At last follow up, a ≥50% re-
duction in LDL was achieved in 34.5% of patients, an LDL ≤2 mmol/L in 8.3%
and an LDL ≤1.8 mmol/L in 5.9%. The overall CV event rate in this cohort was
33.5/1000 person-years. Among patients with a prior CV event, 59% experienced
a recurrent event within 5 years.
Conclusions: These data contribute to our understanding of contemporary
trends in the management of patients with HeFH in Canada, the lipid levels
achieved, and the natural history of the disease. This represents the first Cana-
dian study of HeFH to determine annualized risk of CV disease. Despite a major-
ity of patients receiving lipid-lowering therapy, only few patients reached high risk
lipid targets, and the burden of recurrent disease was substantial. These results
point to ongoing challenges in the care of patients with HeFH and opportunities
to improve outcomes in this patient population.
Acknowledgement/Funding: Sanofi-aventis Canada Inc.
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Familial hypercholesterolemia (FH) is a genetic disease characterized by ex-
tremely high levels of cholesterol leading to cholesterol deposition in skin and
tissues, and premature atherosclerosis. In homozygous individuals (HoFH) lethal
cardiovascular events can occur at very early ages. Where available, lipoprotein-
apheresis (LA) is the mainstay of treatment to improve survival in patients with
HoFH This survey was conducted to provide insight to clinical status of HoFH
patients undergoing LA in Turkey.
Methods: The survey included 63 HoFH patients (29 women, 34 men) undergo-
ing regular LA in 15 specialized centers. The principal managing physicians from
each center were interviewed, and each completed a questionnaire about local LA
procedures. Also, for each patient, a further questionnaire was completed to col-
lect data on clinical characteristics, LA details, lipid levels over the last 4 apheresis
sessions, co-medication, cardiovascular events, and complications etc.
Results: Mean patient age was 26±9 years. Age at first symptoms of disease was
9±10 years, and at diagnosis 11±10 years. At the time of diagnosis, mean LDL-
cholesterol level was 667±201 mg/dL. Symptoms at presentation were xanthoma
(41%) and ischemic symptoms (41%). Only 2 patients (3.2%) were diagnosed
during family screening. Parental consanguineous marriage was present in 57%
of cases. Overall, xanthomas were present in 76.2%, aortic valve pathology in
44% and coronary artery disease was documented in 54% of cases. Age at first
LA was 20±11 years. Only 9 patients were undergoing LA weekly, 21% were
receiving LA every 10 days, 40% every 15 days, 13% every 20 days, and 13%
monthly; mean frequency of apheresis sessions was 16±7 days. For the last 4 LA
sessions, LDL-cholesterol levels post apheresis reached target only in 12.5% of
patients. None of the centers had a standardized approach for LA in HoFH.
Conclusions: 1. In Turkey, HoFH diagnosis is delayed with a long interval be-
tween diagnosis and the initiation of LA. These delays result in progression of
atherosclerosis and aortic stenosis. Increased awareness of HoFH is needed
among physicians and the public.
2. Though LA is a lifesaving therapy for patients with HoFH, in real clinical prac-
tice, most patients experience ineffective LA and fail to reach targets. A structured
approach and new treatments are urgently needed for these patients.
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Lp(a) levels predict cardiovascular events in patients with Familial
Hypercholesterolemia with and without previous cardiovascular
disease. Insights from the SAFEHEART registry
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Background: Heterozygous familial hypercholesterolemia (FH) increases the
risk of cardiovascular disease. Lp(a) is a predictor of cardiovascular events in
patients with FH. Nevertheless, it is not well known its prognostic accuracy de-
pending on the presence of previous atherosclerotic cardiovascular disease (AS-
CVD).
Aim: To determine the relationship between Lp(a) levels and the development of
cardiovascular events in a large cohort of FH patients with or without previous
ASCVD.
Methods: Data from the study, which recruited individuals aged 18 and older
between January 2004 and October 2015 were analysed. Out of them, 2362
were genetically diagnosed of FH and followed-up. The end-point consisted of
fatal or non-fatal new onset myocardial infarction, fatal or non-fatal new onset is-
chemic stroke, coronary revascularization, aortic valve replacement, peripheral
artery revascularization and cardiovascular death. Lp(a) level cut-off point was 50
mg/dl.
Results: Mean age of FH individuals was 45.5±15.4 years; 1087 (45.2%) were
male; 307 (12.8%) had previous ASCVD. Mean follow-up time was 5.4±3.2 years.
Figure below shows the survival curves for the combined end-point. Log rank p
value was 0.045 and 0.001 for FH patients with and without previous ASCVD
respectively.

Survival curves

Conclusions: Increased Lp(a) levels are related to the development of cardio-
vascular events in patients with as well as in patients without previous CVD. This
finding reinforces the role of Lp(a) levels in the prognosis assessment of FH pa-
tients.
Acknowledgement/Funding: Grant G03/181 and FIS PI12/01289 from Instituto
de Salud Carlos III (ISCIII), Grant 08-2008 Centro Nacional de Investigación Car-
diovascular (CNIC).
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(FCH) compared to familial hypercholesterolemia (hFH), independently
of LDL levels
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Background: Adults with familial hyperlipidemias (FH), either heterozygous
(hFH) or combined (FCH), are characterized by high levels of LDL, systemic in-
flammatory activation and experience higher risk for premature atherosclerosis
than the general population. However, it is unknown whether these two dyslipi-
demias have similar effects on the arterial wall.
Purpose: The aim of this pilot study was to investigate possible differences in
arterial wall’s inflammation between a) patients with FH vs. controls, and b) pa-
tients with heterozygous familial hypercholesterolemia (hFH) vs. combined hy-
perlipidemia (FCH) using 18F fluorodeoxyglycose Positron Emission Tomography

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/37/suppl_1/1/2197550 by Biblioteca Biologica user on 22 February 2024



Familial hypercholesterolemia and dyslipidaemia 143

(FDG-PET), a validated imaging technique used for the quantification of vascular
inflammation.
Methods: We included 18 patients with FH, (9 with hFH and 9 with FCH), free
of statin therapy for at least 6 months and 24 normolipidemic controls. In all FH
patients and controls, FDG uptake was evaluated in the wall of the ascending
(AA) and descending thoracic (DA) aorta as well as the aortic arch (AR), and
was quantified as target-to blood ratio (TBR) in axial slices every 5mm. In the FH
groups, aortic wall inflammation was further assessed using FDG-PET imaging in
the wall of carotid arteries. Lipid profile was obtained in all familial hyperlipidemia
subjects.
Results: In total, 36 carotids and 42 aortas were analyzed. In FH patients the
arterial TBR was higher in AA, AR and DA compared with controls (2.05 vs 1.78,
p<0.001, 1.99 vs 1.8, p=0.006, 1.91 vs 1.69, p=0.001, respectively). Although
total cholesterol and low density lipoprotein (LDL) values were higher in hFH
patients (353±112 vs 272±28 mg/dL, p=0.008, and 273±104 vs 175±31 mg/dL,
p<0.001), arterial wall’s inflammation was higher in FCH subjects. FCH exhib-
ited higher TBR values in carotid and throughout aortic wall compared with hFH
(2.36±0.18 vs. 1.95±0.26, p=0.001 and 2.08±0.18 vs. 1.84±0.22, p=0.03), respec-
tively.
Conclusions: Increased vascular inflammation was observed in all FH patients.
FCH patients were characterized by higher arterial wall inflammation compared
with hFH. This was observed despite the higher blood’s lipids levels in hFH pa-
tients.
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Purpose: Proprotein convertase subtilisin/kexin type 9 (PCSK9), a serine pro-
tease synthesized primarily in the liver, binds to and degrades the low-density
lipoprotein (LDL) receptor, leading to hypercholesterolemia and cardiovascu-
lar risk. Fatty acid-binding protein 4 (FABP4/A-FABP/aP2) is secreted from
adipocytes in association with lipolysis, and circulating FABP4 has been re-
ported to act as an adipokine for the development of insulin resistance. Elevated
serum FABP4 level is associated with obesity, insulin resistance, dyslipidemia and
atherosclerosis. In this study, we examined if there is the association between cir-
culating levels of FABP4 and PCSK9 in a general population.
Methods: A total of 265 subjects who were not on medication were recruited from
subjects of a population-based cohort study, and serum concentrations of FABP4
and PCSK9 were measured.
Results: The level of FABP4, but not that of PCSK9, showed a gender differ-
ence, being higher in females than in males. FABP4 level was independently as-
sociated with gender, adiposity, renal dysfunction and levels of cholesterol and
PCSK9. Interestingly, there was a significant and gender-different correlation be-
tween PCSK9 level and age: negative correlation in males (r = -0.250, P=0.013)
and positive correlation in females (r = 0.183, P=0.018). After adjustment of age,
gender and LDL cholesterol level, PCSK9 level was positively and independently
correlated with FABP4 concentration.
Conclusions: PCSK9 level is differentially regulated by gender during aging. Cir-
culating FABP4 is independently correlated with PCSK9 level, suggesting that
elevation of FABP4 level as an adipokine leads to dyslipidemia through increased
PCSK9 level and subsequent degradation of the LDL receptor.

P828 | BEDSIDE
Prognostic value of PCSK9 levels in patients with acute coronary
syndromes

B. Gencer1, F. Montecucco1, D. Nanchen2, F. Carbone1, R. Klingenberg3,
N. Vuilleumier4, S. Aghlmandi5, D. Heg5, L. Raeber6, P. Jueni5, S. Windecker6,
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Aims: Proprotein convertase subtilisin kexin 9 (PCSK9) is an emerging target for
the treatment o fhypercholesterolaemia, but the clinical utility of PCSK9 levels to
guide treatment is unknown. We aimed to prospectively assess the prognostic
value of plasma PCSK9 levels in patients with acute coronary syndromes (ACS).
Methods: Plasma PCSK9 levels were measured in 2030 ACS patients under-
going coronary angiography in a Swiss prospective cohort. At 1 year, the asso-
ciation between PCSK9 tertiles and all-cause death was assessed adjusting for
the Global Registry of Acute Coronary Events (GRACE) variables, as well as the
achievement of LDL cholesterol targets of 1.8 mmol/L.
Results: Patients with higher PCSK9 levels at angiography were more likely to
have clinical familial hypercholesterolaemia (rate ratio, RR 1.21, 95% confiden-
ceinterval, CI: 1.09–1.53), be treatedwithlipid-lowering therapy (RR 1.46, 95% CI:
1.30–1.63), present with longer time interval of chest pain (RR 1.29, 95% CI:

1.09–1.53) and higher C-reactive protein levels (RR 1.22, 95% CI: 1.16–1.30).
PCSK9 increased 12–24 h after ACS (374±149 vs. 323±134 ng/mL, P=0.001).
At 1 year follow-up, HRs for upper vs. lower PCSK9-level tertiles were 1.13 (95%
CI: 0.69–1.85) for all-cause death and remained similar after adjustment for the
GRACE score. Patients with higher PCSK9 levels were less likely to reach the
recommended LDL cholesterol targets (RR 0.81, 95% CI: 0.66–0.99).
Conclusion: In ACS patients, high initial PCSK9 plasma levels were associated
with inflammation in the acute phase and hypercholesterolaemia, but did not pre-
dict mortality at 1 year.
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Are low LDL-c levels associated with higher fasting blood glucose
levels? The IPC cohort

N. Danchin1, T. Simon2, S. Czernichow3, F. Thomas4, Y. Elbez4, O. Hanon5,
J.M. Simon6, C. Lemogne1, P. Coucke4, B. Jego4, B. Pannier4. 1AP-HP -
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Background and aim: Higher doses of statins are associated with increased risk
of diabetes. Whether this unexpected effect is related to HMGCoA reductase inhi-
bition or whether lower LDL-c levels per se may cause dysglycaemia is unknown.
With the recent introduction of PCSK9 inhibitors, the question of the safety of very
low levels of LDL-c is raised.
Methods: We used data from the IPC cohort, a large cohort of presumably
healthy individuals having a general medical work-up reimbursed by the French
National Health Insurance, to assess the relationship between blood levels of
LDL-c and fasting blood glucose.
The population studied comprised 30,197 individuals with no known atheroscle-
rotic disease, no known diabetes, no cancer, and not on lipid-lowering, antidia-
betic agents or hormone therapy. Of those, 97 (0.3%) had LDL-c ≤50 mg/dl, 662
(2.2%) LDL-c 51–70 mg/dl, 4,792 (16%) LDL-c 71–100 mg/dl, 9,539 (32%) LDLc
>101–130 mg/dl, and 15,107 (50%) LDL-c >130 mg/dl. Fasting glycaemia levels
were adjusted on age, sex, deprivation score, weight and triglycerides levels.
Results: See table.

Patient characteristics and non-adjusted and adjusted glycaemia according to LDL-c levels

LDL-c (mg/dl) P for trend

≤50 51–70 71–100 >101–130 >130
N=97 N=662 N=4,792 N=9,539 N=15,107

Age (yrs) 35±13 32±12 36±13 43±14 49±13 <0.001
Female sex (%) 30 44 45 41 34 <0.001
BMI (kg/m2) 25±6 24±5 24±5 25±5 26±4 <0.001
Deprivation score 40±24 42±25 38±26 33±26 30±26 <0.001
Total cholesterol (mg/dl) 121±36 129±18 157±17 187±16 234±29 <0.001
LDL-c (mg/dl) 40±9 63±5 88±8 116±9 159±24 <0.001
Glycaemia (mg/dl) 96±14 92±11 93±12 95±13 98±13 <0.001
Glycaemia (ml/dl) (adjusted) 96±12 96±12 96±13 96±12 96±13 NS

Individuals with LDL-c above 100 mg/dl were older, with a higher BMI and higher
total cholesterol; the % of women and deprivation index were lower in people with
LDL-c levels >100 mg/dl.
Unadjusted blood glucose levels were lower in individuals with moderately low
LDL-c levels compared with those with LDL-c ≤50 or >100 mg/dl. However, after
adjustment, glycaemia was uniformly distributed among LDL-c level classes.
Conclusion: Low LDL-cholesterol levels per se are not associated with increased
blood glucose levels in a large population of presumably healthy individuals.
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In patients surviving an ACS event, concomitant diabetes mellitus
does not influence lipid lowering treatment - results from the
dyslipidemia international study (DYSIS) II ACS

D. Lautsch1, A.K. Gitt2, J. Ferrieres3, M. Horack2, P. Brudi1, B. Ambegaonkar1

on behalf of DYSIS II. 1Merck & Co, Inc., Kenilworth, NJ, United States

of America; 2Klinikum Ludwigshafen, Cardiology, Ludwigshafen, Germany;
3Toulouse Rangueil University Hospital (CHU), Cardiology, Toulouse, France

Background: Patients suffering an acute coronary syndrome (ACS) event with
concomitant diabetes mellitus (DM) remain at very high risk for future cardiovas-
cular complications. Current ESC guidelines recommend a low density lipoprotein
(LDL-C) target of <70 mg/dl for very high risk patients.
Purpose: We aimed to determine whether the diagnosis of concomitant diabetes
mellitus would influence the lipid lowering treatment after an ACS.
Methods: DYSIS IIACS, a multi country cross sectional study, enrolled ACS pa-
tients from May 2013-October 2014 in 18 countries in Asia, Europe, and the Mid-
dle East. Adult patients were hospitalized for an ACS event and had a full lipid
profile available within 24 hours of hospital admission, on lipid lowering therapy
(LLT) ≥3 months or not at all, alive at discharge, and not participating in clinical
trials involving medication. Patient follow-up interviews were conducted 4 months
after ACS hospital admission date. Diabetes mellitus was documented upon di-
agnosis.
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Results: 3855 ACS patients were enrolled: mean age 62.3±12.1 years; 76.4%
male, 36.9% had DM- 23.8% of DM patients had an LDL-C <70 mg/dl versus
16.0% of patients without DM (p value <0.0001). Median distance to LDL-C target
at enrollment was 38.0 (16.0, 66.0) mg/dl among DM patients and 48.0 (24.0,
77.0) mg/dl among patients without DM (p value <0.0001). Approximately ninety-
one percent of ACS patients (n=3496) had 4 month follow-up data available, with
37.5% having DM. Lipid results available for 1040 patients at follow-up showed
that 38.8% of DM patients versus 28.1% of patients without DM (p value <0.001)
achieved an LDL-C <70 mg/dl. Median distance to LDL-C target was 21.5 (9.0,
42.0) mg/dl for DM patients and 21.0 (6.0, 37.0) mg/dl for patients without DM
(p=0.16). There was no relevant difference in LLT 4 months after an ACS event
(table 1).

Table 1. LLT 4 months post ACS

DM patients (n=1231) Patients without DM (n=2071)

Atorvastatin equivalent dose (mg/day)a 33±20 32±22
Statin monotherapyb 85.5% 87.2%
Statin + ezetimibeb 5.0% 5.0%
Statin + other non-statinb 4.2% 3.2%
Non-statin monotherapyb 0.5% 0.4%
No statin or non-statin treatmentb 4.8% 4.2%

ap<0.05; bresults were not statistically significant.

Conclusion: Concomitant DM had no influence on the physicians’ LLT choice.
Lower LDL-C in patients with DM indicates a different lipid profile with smaller
lipoprotein particles. LDL-C target value attainment was low in both groups calling
for increased urgency to treat.
Acknowledgement/Funding: The study was funded by Merck & Co, Inc., Ke-
nilwort, NJ. DL, PB, and BA are employees of Merck & Co, Inc. or one of its
subsidiaries.
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Background: Heterozygous Familial Hypercholesterolemia (HeFH) is an autoso-
mal dominant disorder associated with early coronary heart disease (CHD) due
to exposure to high LDL-c levels. In those patients cardiovascular Risk (CVR) as-
sessment is challenging and Coronary Artery Calcification score (CAC) has never
been evaluated.
Purpose: To assess the prevalence of elevated CAC in HeFH patients and to
correlate it to lifelong Total Cholesterol Burden (TCB).
Methods: 112 non diabetic genetically assessed HeFH patients aged between
20 and 60 years regularly followed from diagnosis, in primary prevention, were re-
cruited between May and December 2015. For each patient, CAC was assessed
using multi-detector Scan and TCB was calculated from files as the sum of annu-
ally assessed total cholesterol.
Results: Non-zero CAC score prevalence was 39% among HeFH patients below
45 years (n=56) and 76% after 45 years (Figure; p<0.001). In comparison to pa-

TCB in young HeFH patients

Age <45 years (n=56) CAC=0 (n=34) CAC �=0 (n=22) p

Sex, males (n) 16 13 NS
TCB (mmol/l-years) 2.55±0.9 3.5±0.7 0.001
TCB at diagnosis (mmol/l-years) 1.03±0.68 1.73±1.11 0.009
TC at diagnosis (mmol/l) 8.7±1.95 10.2±2.21 0.01
Age at diagnosis (years) 12.7±8.3 17.3±10.6 NS

TCB, total cholesterol burden; HeFH, heterozygous familal hypercholesterolemia; TC, total
cholesterol. Data are expressed as mean ± SD.

Prevalence of CAC in HeFH patients

tients with a zero CAC score, patients with a non-zero CAC score exhibited signif-
icantly higher TCB (Table). This difference was due to a significantly higher TCB
at diagnosis because of higher Total Cholesterol (TC) levels (no difference was
found in the age of diagnosis). In multivariate analysis, TCB remained an inde-
pendent correlate of CAC Score after adjustment for other CVR factors (r2=0.29;
p=0.000).
Conclusion: HeFH patients exhibit early coronary calcifications and atheroscle-
rosis related to an elevated total cholesterol burden. This emphasizes the need
for early diagnosis and treatment.
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Is low Non-HDL cholesterol, a hallmark of low CHD risk and long-term
survival, a harbinger of increased dementia among old age survivors?

U. Goldbourt. Tel-Aviv University, Sackler School of Medicine, Department of

Epidemiology and Preventive Medicine, Tel Aviv, Israel

Background: Blood concentrations of non-HDL cholesterol (non-HDLC) are as-
sociated with an approximate 1.50-fold risk of subsequent coronary heart disease
(CHD) per 1 SD increment. Trials have indicated an amelioration of the burden of
CHD by decreasing LDL- and non-HDLC levels. However late-life ramifications of
non-HDLC remain unclear.
Patients and methods: We looked at rates of 21-yr fatal CHD in a study of
10,000 working men, aged 42–70 in 1965, and at the prevalence of dementia
among survivors of these men 35 years later, in relation to serum total and non-
HDLC cholesterol. Age-and multivariate-adjusted odds ratios for dementia, as-
sociated with blood cholesterol and cholesterol based indices, were estimated
using logistic regression. Corresponding hazard ratios (HR) for long-term fatal
CHD were estimated using Cox’s egression.
Purpose: To examine and compare the association of non-HDLC with dementia
among late life survivors to that with fatal CHD.
Results: Over 21 years, encompassing 263155 person years (PY), 1649 men
with known total and serum HDLC levels died of CHD. Age-adjusted mortality
rates were 37, 55, 68 and 97 per 1000 person-years (PY) in the first to fourth
quartile of total serum cholesterol; and 34, 54, 68 and 96 per 1000 PY in cor-
responding quartiles of non-HDLC, respectively. Upon further adjustment for re-
ported smoking habits, measured blood pressure and diabetes assessed at base-
line, the corresponding CHD mortality hazard ratios for total cholesterol and non-
HDLC, were: for total cholesterol 1, 1.39, 1.72 and 2.32; and for non-HDLC 1,
1.46, 1.82 and 2.57, both trend tests p<0.0005) in corresponding quartiles.
Dementia prevalence rates among men (N=1714, including 307 demented) who
survived till 1999/2000, exhibited no association with total cholesterol assessed
35 years earlier. However, within approximate quartiles of non-HDLC, ORs for
dementia were 21.2, 16.7, 13.6 and 16.2% (p for trend=0.04) for dementia and
the corresponding ORs, adjusting for age, height, and baseline diabetes were
consistent with a dose-response association: 1, 0.88 (0.62–1.24), 0.73 (0.51–
1.07) and 0.68 (0.45–1.03), p for trend=0.034.
Comment: Apparently conflicting relations of CHD long-term mortality on the one
hand and survivors’ dementia rates on the other hand with mid-life non-HDLC
are intriguing. Research among other large population samples on mid-life blood
lipids and, when available, the incidence rather than prevalence of late life de-
mentia, may shed light on the current obscure putative conflict between these
outcomes.
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Background: A recent post-hoc analysis of the Improved Reduction of Out-
comes: Vytorin Efficacy International Trial (IMPROVE-IT) trial showed that indi-
viduals achieving dual targets of low-density lipoprotein cholesterol (LDL-C) <1.8
mmol/L and high-sensitivity C-reactive protein (hsCRP) <2 mg/L had lower risk
for cardiovascular events compared with those who achieved either one target
or neither target. However, it is uncertain to what extent this finding is explained
by: (1) hsCRP itself or (2) hsCRP serving as a biomarker of elevated circulating
atherogenic lipids beyond Friedewald-estimated LDL-C (LDLf-C).
Purpose: To examine discordance between LDLf-C and other atherogenic lipid
measurements in individuals with and without elevated hsCRP (≥2 mg/L).
Methods: We analyzed a subset of 83,829 adults from the Very Large Database
of Lipids whose lipoproteins were fractionated by ultracentrifugation and had
hsCRP measurement. We stratified individuals by hsCRP levels.
Results: Patients were 57.9±14.9 years old (44% men). A total of 5269 individu-
als had hsCRP <2 mg/L and LDLf-C<1.8 mmol/L, among whom 1102 (19.6%),
3077 (54.7%) and 1147 (20.4%) had discordantly high levels of direct LDL-C,
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Abstract P833 – Lipid levels by hsCRP and LDLf-C

N (%) Triglycerides HDL-C Non-HDL-C TC/HDL-C Direct LDL-C

hsCRP <2 mg/L LDLf-C <1.8 mmol/L 5,629 (6.71) 103 (72–154) 48 (39–59) 80 (71–90) 2.65 (2.27–3.16) 62 (54–58)
LDLf-C ≥1.8 mmol/L 32,985 (39.35) 104 (75–148) 55 (45–67) 136 (114–163) 3.49 (2.89–4.29) 114 (94–138)

hsCRP ≥2 mg/L LDLf-C <1.8 mmol/L 5,434 (6.48) 123 (85–186) 45 (37–55) 84 (74–95) 2.86 (2.40–3.45) 64 (56–70)
LDLf-C ≥1.8 mmol/L 39,780 (47.45) 128 (92–179) 50 (42–61) 145 (122–172) 3.87 (3.20–4.74) 120 (99–144)

Values are reported as median (25th–75th percentile). Differences between medians were statistically significant (p<0.0001).

TC/HDL-C, and non-HDL-C, respectively. In contrast, among 5434 individuals
with hsCRP ≥2 mg/L and LDLf-C<1.8 mmol/L, 1499 (27.6%), 3562 (65.6%)
and 1587 (29.2%) had discordantly high levels of direct LDL-C, TC/HDL-C, and
non-HDL-C, respectively. Among individuals with LDLf-C<1.8 mmol/L, those with
hsCRP ≥2 mg/L had modestly higher levels of triglycerides, non-HDL-C, di-
rect LDL-C and TC/HDL-C, and lower HDL-C than those with hsCRP<2 mg/L
(p<0.0001) (Table).
Conclusions: High-sensitivity C-reactive protein is a marker of discordance be-
tween LDL-C and other atherogenic lipid and lipoprotein measurements. These
changes in lipoprotein measures may explain some of the excess risk attributable
to elevated hsCRP.
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Usefulness of lipoprotein (a) for predicting clinical outcomes after
peripheral endovascular intervention for atherosclerotic lesions in the
aortoiliac artery
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T. Misawa1, K. Hayasaka1, Y. Yamagami1, Y. Sagawa1, K. Kojima1,
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Background: The serum lipoprotein (a) level is genetically determined and re-
mains consistent during a person’s life. Previous studies have reported subjects
with a high lipoprotein (a) level are at high risk of cardiac events. We investi-
gated an association between lipoprotein (a) levels and clinical outcomes after
endovascular therapy (EVT) for peripheral artery disease (PAD) due to aortoiliac
artery.
Methods and results: We measured the serum lipoprotein (a) concentrations on
admission in the consecutive 147 PAD patients due to aortoiliac artery underwent
successful EVT. Patients were divided into two groups based: LOW group with
the level<40 (n=100) and HIGH group>40 (n=47). After EVT, incidence of major
adverse event (MAE) including major adverse limb event (MALE) and any-cause
death were analyzed. At the median follow-up of 26 months (19–39 months),
MALE occurred in 40 patients (27.2%) and 14 patients (9.5%) died. MAE-free sur-
vival rate was significantly worse in patients with HIGH lipoprotein (a) group than
LOW lipoprotein (a) group (42.6% vs 73.0%, long-rank test χ2=17.5; p<0.001).
Cox proportional hazards analysis showed HIGH lipoprotein (a) levels (HR, 3.09;
95% CI, 1.72 to 5.56; p=0.001) and critical limb ischemia (HR, 3.38; 95% CI, 1.66
to 6.89; p<0.001) were independent predictors of MAE after EVT.

Conclusions: HIGH lipoprotein (a) level was associated with the higher incidence
of MAE after EVT for the patients with PAD due to aortoiliac artery.
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Do blood lipids correlate to body mass index? Findings from 52.916
statin treated patients
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Background: The correlation of body mass index (BMI) to blood lipids has been
disputed in the past.
Purpose: We aimed to identify the influence of BMI on low density lipoprotein
cholesterol (LDL-C), high density lipoprotein cholesterol (HDL-C), and triglyc-
erides (TG) in a representative, real world cohort of 52.916 statin treated patients
across the globe.

Methods: DYSIS was performed as a cross-sectional, observational, multicen-
ter study in 30 countries around the world. The setting was primary care. In-
clusion criteria were an age of ≥45 years, treated with statins for ≥3 months,
and at least one fasting blood lipid profile available within the last 6–12 months
while on statins. They were consecutively enrolled. Mean statin dose was a sim-
vastatin equivalent of 33.5±25.1 mg per day. We used SAS 9.3 to calculate the
non parametric Spearman rho correlation between BMI and LDL-C, HDL-C, and
triglycerides, respectively. The variables were treated as continuous variables.
Cochran-Armitage test was used to determine trend wise differences between
lipoprotein and TG levels per BMI category as defined by the world health orga-
nization (WHO).
Results: 1.1% of the patients were underweight (BMI<18.5), 33.1% had nor-
mal weight (BMI 18.5–24.9), 41.5% overweight (BMI 25.0–29.9), 17.1% suffered
from class I obesity (BMI 30.0–34.9), 5.0% from class II obesity (BMI 35.0–39.9),
and 2.1% from class III obesity (BMI ≥40.0). Mean age was 65.4 years, 45%
were female. Mean LDL-C was 103.21±38.26 mg/dl with no significant differ-
ences between the BMI categories (p=0.5443). Median HDL-C was 47.95 (In-
terquartile range, IQR 39.83, 58.00) with a significant decrease per BMI category
(p<0.0001). Median triglycerides were 130.20 (IQR 93.89, 182.46) with a sig-
nificant increase per BMI category (p<0.0001). Spearman rho for LDL-C was
0.00283, for HDL-C -0.14718 and for TG 0.17001.
Conclusion: No significant correlation or influence between BMI and LDL-C
could be identified. However, there is a significant correlation between BMI and
HDL-C and triglycerides, respectively. This influence ranges around 2–3%. Our
finding was identified in a representative cohort of >50.000 statin treated patients
from North America, Europe, the Middle East, Africa and China.
Acknowledgement/Funding: The study was funded by Merck & Co, Inc., Kenil-
worth, NJ. DL, BA and PB are employees of Merck & Co or one of its subsidiaries.
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Xanthelasma palpebrarum is the most common form of cutaneous xanthoma. It is
characterized by one or more soft, yellowish plaques on the medial aspect of the
eyelids. Similarity between cholesterol-accumulating xanthomas and atheroma
formation does exist, at least experimentally. Aim of this study was to evaluate
prevalence of xanthelasma in general population from South-Central Italy and its
association with lipid levels.
Methods: 7612 consecutive subjects (>35 y. old) participating on a large epi-
demiological Moli-Sani study in Italy and recruited during a limited time period
were examined for presence of xathelasma. Serum lipid levels were measured
from overnight fasting venous blood. Only non treated subjects were considered
for analyses which included lipid levels.
Results: Xanthelasma was present in 1.85% (n=141) of all subjects, significantly
more often in women than in men (2,34% vs 1,33%, p<0,01). Higher prevalence
was noted also in higher age groups. Treatment for dyslipidemias was more fre-
quent in those with xanthelasma (14.2 vs 8.3%, p<0.05). Mean levels of choles-
terol and LDL were significantly higher in subjects with xanthelasma (6.0±0.1 vs
5.7±0.01, p<0,01 for cholesterol, and 3.8±0.08 vs 3.55±0.01 mmol/l, p<0,01 for
LDL, mean±SE). However, 25% and 34,45% of subjects with xanthelasma still
had cholesterol levels <5.2 mmol/l and LDL <3.4 mmol/l, respectively. There was
no difference in Tg and HDL levels.
Conclusion: Prevalence of xanthelasma was significantly higher in women. Even
that significant proportion of subjects with xanthelasma had normal levels of
cholesterol, presence of xanthelasma in physical examination is important indi-
cator of elevated total and LDL cholesterol levels.

P837 | BEDSIDE
Assessment of the risk factors in angiographically proven CAD and
correlation of the Lp(a), apo A, apo B with the severity of the CAD

S. Tewari, A. Gupta, P.K. Goel. Sanjay Gandhi P.G.I.M.S., Lucknow, India

Background: Indians develop coronary artery disease (CAD) at a much younger
age. Conventional risk factors do not fully explain the high risk of premature and
severe CAD in Indian population. Though the newer risk factors had been studied
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in the CAD cohort, their role in the younger Indian population was not properly
explored.
Purpose: To assess the risk factors in the patients with angiographically proven
CAD and to assesss the correlation of apo A, apo B and Lp(a) with the severity
of the CAD.
Methods: A total of 1200 patients (1000 cases, 200 controls) undergoing coro-
nary angiography were included in the study. The cohort was divided into cases
and controls based on the presence or absence of the CAD on the coronary an-
giogram respectively. Patients were further stratified according to their age into
following groups: Group I (n=599) with age above 55 years (mean age: 64.68±5.8
years), group II (n=351) with age 41–55 years (mean age: 50.36±3.7 years) and
group III (n=50) with age ≤40 years (mean age: 35.28±4.3 years). The baseline
characteristics including the conventional risk factors, lipid profile including Lp(a),
apo A and apo B levels were compared with the severity of the CAD.
Results: Among the conventional risk factors, hypertension was the commonest
risk factor present in 55.6% of the patients while smoking accounted to 40.6% and
40.3% were diabetics. Hypertension and diabetes were more common in group
I & II while smoking and positive family history of premature CAD was higher
in group III. Acute coronary syndromes were more common in the younger age
group while chronic stable angina was more common in the old. Angiographic
study revealed that very severe CAD was the most common form of the involve-
ment in all the three age groups although calcification was more common in the
older groups I and II. HDL was lower and the LDL/HDL ratio, VLDL and Lp (a)
significantly higher in group III viz a viz group I & II. Apo A, apo B, their ratio apo
A/apo B and Lp(a) were highly significantly associated with the severity of the
CAD (p<0.001).
Conclusion: The risk profile, clinical presentation , lipid abnormalities and the
angiographic picture varies according to the age of the patient. Young CAD (age
≤40 yrs) comprised 5% of the total cases. Although these patients had a lower
incidence of the conventional risk factors like diabetes and hypertension, they had
a significantly higher rate of smoking, positive family history and a more athero-
genic lipid profile including higher levels of the genetic risk factor Lp(a). Apo A,
apo B, apo A/apo B ratio and Lp(a) levels were very significantly associated with
the severity of the CAD

AORTIC VALVE DISEASE
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Aortic valve gradient and mortality in patients undergoing
transcatheter aortic valve implantation for severe aortic stenosis

G. Witberg1, I. Barbash2, A. Finkelstein3, A. Assali1, A. Segev2, A. Halkin3,
P. Fefer2, J. Ben-Shoshan3, M. Konigstein3, V. Guetta2, R. Kornowski1,
A. Barsheshet1. 1Rabin Medical Center, Department of Cardiology, Petach

Tikva, Israel; 2Sheba Medical Center, Leviev Heart Center, Tel Hashomer, Israel;
3Tel Aviv Sourasky Medical Center, Cardiology, Tel Aviv, Israel

Background: Mortality of patients undergoing Transcatheter Aortic Valve Implan-
tation (TAVI) remains high, making optimal patient selection for this costly proce-
dure extremely important. We aimed to evaluate the relationship between base-
line aortic valve gradients (AVGs) and mortality post TAVI and assess the role of
AVG in risk stratification for TAVI candidates.
Methods: We analyzed data on 1,186 consecutive patients with severe Aor-
tic Stenosis (AS), who underwent TAVI at 3 tertiary centers from 2008 through
2014. The relation between AVG and mortality was evaluated among all pa-
tients and in subgroup of patients with high AVGs using the Cox proportional
hazard model adjusting for multiple prognostic variables. Peak AVG was catego-
rized as: <60mmHg, 60–100mmHg, >100mmHg and assessed as a continuous
measure.
Results: Patients had a peak AVG of (mean+SD) 75+24 mmHg, mean AVG of
47 +17 mmHg, and aortic valve area of 0.7+0.2 cm2. During a mean follow up
of 1.8 years, baseline AVG was inversely associated with mortality (Figure). By
multivariable analysis, patients with AVG 60–100 mmHg and >100 mmHg had a
respective 30% (p=0.02) and 70% (p<0.001) reduction in mortality compared to
patients with AVG<60%. Every 10 mmHg increase in peak AVG was associated
with 9% reduction in mortality (HR 0.914, p=0.003). Subgroup analyses among
patients with left ventricular ejection fraction (LVEF) >40%, or peak AVG≥60
mmHg yielded similar results (HR 0.910, p=0.003 and HR 0.905, p=0.025, per 10
mmHg increase in peak AVG respectively). Analyses using mean AVGs yielded
consistent results to those of peak AVG.

Figure 1. 3 year mortality according to

Conclusions: Baseline AVGs are directly associated with improved survival post
TAVI. These results were consistent also in patients with high gradient AS, sug-
gesting that AVG can be used to select patients most likely to benefit from TAVI.
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Postprocedural pacemaker rate is related to implantation depth and
calcium distribution pattern after Sapien 3 implantation

V. Mauri, A. Reimann, D. Stern, N. Madershahian, M. Scherner, E. Kuhn,
S. Rosenkranz, S. Baldus, V. Rudolph, T.K. Rudolph. Cologne University Hospital

- Heart Center, Cologne, Germany

Background: The Edwards Sapien 3 valve has undergone significant design
modifications to reduce periprocedural complications. Initial results showed sig-
nificantly reduced paravalvular regurgitation (PVR), however at the cost of an in-
creased rate of AV conduction disturbances requiring new permanent pacemaker
implantation (PPMI).
Aims: This retrospective study investigated the influence of final valve position
and calcium distribution patterns of the device landing zone (DLZ) on the occur-
rence of AV conduction disturbances requiring new PPMI in 184 patients treated
with a Sapien 3 valve.
Methods: Assessment of valve implantation depth was based on off-line eval-
uation of a single still frame of post-deployment aortic angiograms. Preoperative
contrast-enhanced multidetector computed tomography data was used for the as-
sessment of DLZ calcium distribution patterns.
Results: PPMI rate was 14.7%. Valves in patients requiring PPMI were implanted
significantly deeper into the LVOT than in patients not requiring PPMI. On aver-
age, the ventricular portion of the total valve stent frame length was 26.7±13.5%
in patients requiring PPMI compared to 19.8±5.5% in patients without need for
pacemaker implantation (P=0.008). Deep valve implantation into the LVOT was
associated with significantly higher pacemaker rates. A deep implantation with a
ventricular portion of more than 30% of the total stent frame length resulted in
a PPMI rate of 38.1%. In contrast, high implantation (ventricular portion <20%)
resulted in a PPMI rate of 9.1%, while an intermediate implantation depth (ventric-
ular portion 20–30%) yielded a pacemaker rate of 17.0%. Relative risk for PPMI
after low vs. high implantation was 4.2 (CI 1.9–9.4, P=0.002).
Analysis of calcium distribution patterns revealed an elevated calcium load of the
LVOT in the area below the left coronary cusp in patients with need for PPMI
(Median calcium 12.0 mm3 vs. 2.1 mm3, P=0.025). A calcium load over 5.1 mm3

was associated with a significantly elevated PPMI rate (24.6% vs. 9.9%, P=0.03).
Multivariate regression analysis identified implantation depth (OR 17.9, CI 3.9–
82.1, P<0.001) and LVOT calcium load in the area below the left coronary cusp
>5.1 mm3 (OR 3.3, CI 1.1–9.8, P=0.029) as independent predictors of PPMI.
Conclusion: Implantation depth and LVOT calcium load in the area below the
left coronary cusp are independent predictors for the need of PPMI post-TAVI. A
high implantation with a ventriculo-aortic ratio of less than 20/80 might lower the
risk of conduction disturbances and is associated with a significantly decreased
pacemaker rate. An initial positioning of the central marker at least 1 mm above
the aortic annulus seems to be beneficial to achieve finally a ventriculo-aortic
ratio of less than 20/80. This minor modification of the currently used implantation
technique may reduce the number of patients requiring PPMI post TAVI without
increasing the risk for PVR.

P840 | BEDSIDE
Endothelial and platelet derived microparticles in patients undergoing
transcatheter aortic valve implantation (TAVI)

C.J. Jung1, M. Lichtenauer2, H.R. Figulla3, B. Wernly2, B. Goebel3, M. Foerster3,
C. Edlinger2, A. Lauten4. 1Medical Faculty, University Duesseldorf, Division

of Cardiology, Pulmonology, and Vascular Medicine, Duesseldorf, Germany;
2Paracelsus Private Medical University, Internal Medicine II, Cardiology,

Salzburg, Austria; 3University Hospital of Jena, Cardiology, Jena, Germany;
4Charité - Universitätsmedizin Berlin, Department of Cardiology, Berlin, Germany

Introduction: Degenerative severe aortic stenosis (AS) is the most frequent form
of acquired valvular heart disease worldwide. AS is known to entail endothelial
dysfunction caused by increased mechanical shear stress leading to elevated
circulatory levels of microparticles. Endothelial and platelet microparticles (EMP
and PMP) are small vesicles that originate from activated cells and thrombocytes.
The hypothesis of our study was to evaluate whether transcatheter aortic valve
implantation (TAVI) procedure would elicit beneficial effects on endothelial func-
tion by reducing circulating EMP and PMP.
Materials and methods: 92 patients undergoing TAVI procedure for severe
AS were included in this study. Samples were obtained at each visit before TAVI
and after one week, one, three and after six months. The collected samples were
stained with antibodies against CD31, CD42b, CD62E and Annexin in order to
analyze circulatory levels of CD31+/Annexin+, CD31+/Annexin-, microparticles
using flow cytometry.
Results: Clinical and functional results after TAVI procedure were good as shown
by significantly reduced Vmax, MPG and PPG (p<0.001). Also a slight improve-
ment in ejection fraction was documented during follow-up, from 55.9% (±18.4
SD) before TAVI to 62.6% (±14.3 SD) after six months (p<0.01).
CD62E+ EMP concentration before TAVI was 21.11% (±6.6% SD) and declined
to 20.99% (±6.8% SD) after one week, to 16.63% (±5.4% SD, p<0.0001) af-

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/37/suppl_1/1/2197550 by Biblioteca Biologica user on 22 February 2024



Aortic valve disease 147

ter one month, to 17.08% (±4.6% SD, p<0.0001) after three months and to
15.94% (±5.4% SD, p<0.0001) after six months (see Figure). CD31+/CD42b-,
CD31+/Annexin +/− EMP remained unchanged.
Furthermore, pre TAVI levels of CD31+CD42b- and CD31+ Annexin- correlated
with maximum velocity (0.258 and 0.245, p<0.05), mean pressure gradient (0.301
and 0.288, p<0.01) and peak pressure gradient (0.230 and 0.219, p<0.05).
CD62E+ EMP and CD31+CD42b+ PMP correlated with EF (0.228 and 0.248,
p<0.05).

Conclusions: Apart from a procedure related improvement in echocardiographic
parameters, TAVI procedure also led to amelioration in endothelial dysfunction
as shown by a decline in CD62E+ EMP. The reduction in transvalvular pressure
gradients with less hemodynamic shear stress seems also to have beneficially
affected endothelial homeostasis.
As the shedding of microparticles is also associated with systemic inflammation
and endothelial activation, a vicious circle of hemodynamic shear stress and en-
dothelial dysfunction is present in the pathophysiological setting of AS. It was
shown that inflammation might play a fundamental part in the progression of de-
generative AS and microparticles also seem to play a role as signaling factors
within the vascular compartment mediating inflammation, angiogenesis and co-
agulation. As levels of CD62E+ EMP were significantly reduced during follow-up,
one could argue that one factor for the progression of vascular dysfunction was
taken out of the equation, thusly leading to an improvement in endothelial func-
tion.
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The impact of the development of TAVI on the management of severe
aortic stenosis in high-risk patients: treatment strategies and outcome

C. Bouleti1, M. Chauvet1, G. Franchineau1, D. Himbert1, B. Iung1, B. Alos1,
E. Brochet1, M. Urena1, W. Ghodbane2, P. Ou3, S. Provenchere4, P. Nataf2,
A. Vahanian1. 1AP-HP - Hospital Bichat-Claude Bernard, Cardiology, Paris,

France; 2Hospital Bichat-Claude Bernard, Cardiac Surgery, Paris, France;
3Hospital Bichat-Claude Bernard, Radiology, Paris, France; 4Hospital

Bichat-Claude Bernard, Anaesthesiology, Paris, France

Background/Introduction: Transcatheter Aortic Valve Implantation (TAVI) has
reoriented the treatment of aortic stenosis (AS) for high-risk patients. Little is
known on late outcome after TAVI, surgical aortic valve replacement (AVR) or
medical treatment in a single centre.
Purposes: We report patients’ characteristics, early and 6-year survival rates
after the 3 therapeutic strategies, and the evolution over time. We also analysed
predictive factors of mortality after TAVI or surgical AVR.
Methods: Between October 2006 and December 2010, 478 high-risk consecutive
patients were referred for severe symptomatic AS. After Heart Team evaluation,
253 underwent a TAVI, 102 a surgical AVR and 123 medical treatment including
33 who had a compassionate Percutaneous Balloon Aortic Valvuloplasty (PBAV).
Follow-up was complete in 98% of patients.
Results: Medically-treated patients had higher risk scores than the 2 other
groups. They presented a significantly worse survival (p<0.001), with a 1-year
rate of only 30%. The 33 patients who underwent compassionate PBAV pre-
sented with the lowest survival rate, even lower than patients receiving drug ther-
apy alone.
In the TAVI group, patients had more comorbidities than in the surgical group,
as assessed by a higher Charlson index. There was no difference in 30-day sur-
vival rates (91±2% for TAVI and 88±3% for surgical AVR; p=0.32). Predictive fac-
tors of 30-day mortality were post-intervention complications illustrated by higher
troponin levels and severe infection. The 6-year survival rates were 31±4% and
40±6% for TAVI and surgical AVR respectively (p=0.03) but the difference was
no longer significant after adjustment on the Charlson index (p=0.68). Predictive
factors of late mortality were patients’ comorbidities for both groups and para-
prosthetic aortic regurgitation ≥2/4 for the TAVI group.
Finally, the number of interventions (TAVI or surgery) increases over years, driven
by the amount of TAVI procedures but without any surgical AVR decrease.
Conclusions: In this single-centre study, medically-treated patients with severe
AS have a higher risk profile than those undergoing surgery or TAVI. Their survival
is particularly poor and not improved by compassionate PBAV. When comparing
TAVI and surgical AVR, there was no difference in 30-day and 6-year survival
rates after adjusting for comorbidities.

P842 | BEDSIDE
Treatment options in intermediate-high risk patients with aortic
stenosis and renal disfunction: the European multicenter propensity
match study comparing tavr versus conventional avr surgery

C. Muneretto1, O. Alfieri2, G. Bisleri1, M. De Bonis2, R. Di Bartolomeo3,
C. Savini3, G. Folesani3, L. Di Bacco1, J.P. Maureira4, F. Laborde5, M. Tespili6,
A. Repossini1, T. Folliguet4. 1University of Brescia, Division of Cardiac Surgery,

Spedali Civili, Brescia, Italy; 2San Raffaele Hospital of Milan (IRCCS), Division of

Cardiac Surgery, Milan, Italy; 3University Hospital Policlinic S. Orsola-Malpighi,

Department of Cardiac Surgery, Bologna, Italy; 4University Hospital of Nancy,

Division of Cardiac Surgery, Nancy, France; 5Institut Mutualiste Montsouris,

Division of Cardiac Surgery, Paris, France; 6Bolognini Hospital, Division of

Cardiology, Seriate, Italy

Background: Surgical Aortic Valve Replacement (sAVR) still represents the gold
standard therapy for patients with severe aortic stenosis. Transcatheter Aortic
Valve Replacement (TAVR) is becoming an attractive strategy in inoperable or
extremely-high patients, albeit a its use is expanding also in those patients pa-
tients with intermediate-high risk profile with one or more organ disfunction.
Purpose: Renal dysfunction has been identified as an independent predic-
tor of perioperative morbidity and mortality in patients undergoing TAVR. We
therefore sought to investigate the impact of pre-operative renal dysfunction
(GFR<60ml/min) in patients with intermediate-high risk profile undergoing either
surgical AVR or TAVR.
Methods: From 2007 to 2014, 700 patients with isolated severe aortic stenosis
and an intermediate-high risk profile (STS Score >4 and logistic EuroSCORE
I>10) were collected from 7 European centers. Among the study population, 433
patients had preoperative renal dysfunction: 197 underwent surgical AVR (G1),
and 236 TAVR (G2). A propensity score analysis was performed in order to ob-
tain two homogeneous groups of 126 patients the most common pre-operative
risk factors (STS score and others continuous and discrete variables). Primary
end points were 30-day mortality and overall survival at 36-month follow-up; the
secondary end point was survival freedom from a composite end point of major
adverse cardiac events (MACCE) defined as cardiac-related mortality, myocar-
dial infarction, CVA, major hemorrhagic events and periprosthetic regurgitation >

grade II.
Results: There were no significant differences in 30-day mortality between
the groups (sAVR = 3.2% vs TAVR = 6.1%; p=0.092). The incidence of post-
procedural PM implantation was 3.6% in sAVR group vs 16.6% in TAVR group
(p=0.004), peripheral vascular complications 0% in sAVR group vs 9.5% of TAVR
patients (p<0.001). There were no differences in terms of post-operative acute
renal failure (sAVR = 11.9% vs TAVR =13.5%; p=0.767) and need of dialysis
(sAVR = 3.7% vs TAVR =5.3%; p=0.332). At 36-months follow-up, overall survival
(sAVR= 86.0% ± 2.4% vs TAVR = 65.9% ± 4.3%; p<0.001) and survival freedom
from MACCE (sAVR = 74.7%±3.7% vs TAVR = 52.5%±7.5%; p<0.001) were sig-
nificantly better in patients undergoing surgical aortic valve replacement than in
TAVR patients (Figure 1). Multivariate Cox regression analysis depicts TAVR as
an independent risk factor for all-cause of death hazard ratio (HR: 3.4; confidence
interval, 1.7–6.6; p<0.001) and MACCEs (HR: 5.1; confidence interval, 2.6–9.6;
p<0.001).

Figure 1. Overall Survival

Conclusion: Surgical AVR yields excellent outcomes at short and mid-term
follow-up even in patients with renal dysfunction. In this multicenter propensity
matched study the use of TAVR apparently worsened outcome in this subset pop-
ulation indicating that further Randomized Controlled Trials are mandatory before
extending the use of TAVR in intermediate-high risk patients.
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The incidence and severity of aortic plaque in patients with aortic
stenosis and its relation with severity of aortic stenosis

S. Nishimura, C. Izumi, M. Imanaka, M. Kuroda, M. Amano, S. Imamura,
N. Onishi, Y. Tamaki, S. Enomoto, M. Miyake, T. Tamura, H. Kondo, K. Kaitani,
Y. Nakagawa. Tenri Hospital, Department of Cardiology, Tenri, Japan

Objectives: The pathogenesis of aortic plaque is similar to aortic stenosis (AS),
thus it is expected that the incidence of aortic plaque is high in patients with AS.
Severe aortic plaque is thought to be the risk factor for embolic events, especially
during open heart surgery or cardiac catheterization. Recently, transcatheter aor-
tic valve replacement (AVR) has emerged as an alternative to surgical AVR and it
is important to predict the risk of subsequent embolic events in patients with AS.
However, current guidelines do not recommend the screening for aortic plaque in
patients with AS. The purpose of this study is to clarify the incidence and severity
of aortic plaque in patients with AS.
Methods: We retrospectively investigated 1812 transesophageal echocardio-
graphic examinations between 2008 and 2015 in our hospital. Among 1812 pa-
tients, 247 consecutive patients (mean age; 75.1±7.8 years) who showed maxi-
mal aortic jet velocity (AV-Vel) ≥2.0 m/s by transthoracic echocardiography were
investigated. We defined these patients as AS group. We also picked up age- and
sex- matched 100 patients (mean age; 74.6±5.3 years) as non-AS group among
the remaining 1565 patients. AS group were classified into 3 groups according to
AV-Vel; mild AS (AV-Vel; 2.0–3.0m/s), moderate AS (AV-Vel; 3.0–4.0m/s), and se-
vere AS (AV-Vel; >4m/s). We compared clinical factors and the severity of aortic
plaque between AS group and non-AS group. Severe aortic plaque was defined
as protruding plaques ≥4mm thickness and/or complex plaque such as mobile
plaque and ulceration.
Results: Among 247 patients in AS group, there were 34 patients (14%) with mild
AS, 65 patients (26%) with moderate AS, and 148 patients (60%) with severe AS.
The incidence of severe aortic plaque was 13.0% in non-AS group, 29.4% in
mild AS group, 38.5% in moderate AS group, and 37.1% in severe AS group,
respectively. With regard to the incidence of complex plaque, it was seen in 1.0%
in non-AS group, 14.7% in mild AS group, 16.9% in moderate AS group, 12.0% in
severe AS group. There was the association between the severity of AS and the
severity of aortic plaque. (p<0.01)
Conclusion: The incidence and severity of aortic plaque were related to the
severity of AS. In patients with moderate to severe AS, severe aortic plaque was
observed in about 40%. The screening for aortic plaque may be needed among
patients with moderate to severe AS.
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Comparison of balloon-expandable versus self-expandable
transcatheter prostheses with regard to the degree of calcification of
the aortic valve and aortic root: Do we need more than one TAVI
device?

J. Blumenstein1, W.K. Kim1, C. Liebtrau1, A. Berkowic1, L. Gaede1, A. Rolf1,
S. Mollmann1, H. Nef2, C.-W. Hamm1, T. Walther3, H. Mollmann1. 1Kerckhoff

Clinic, Cardiology, Bad Nauheim, Germany; 2Justus-Liebig University of

Giessen, Cardiology, Giessen, Germany; 3Kerckhoff Clinic, Cardiac Surgery,

Bad Nauheim, Germany

Background: Severe calcification of the aortic valve is known to be associated
with worse procedural results in transcatheter aortic valve replacement (TAVR).
This pertains to both self-expandable (s-exp) and balloon-expandable (b-exp)
transcatheter heart valves (THV); however, a direct comparison of these valve
types is lacking.
Purpose: Using MSCT we sought to compare results of s-exp versus b-exp THV
with regard to the degree of calcification of aortic roots/annuli, with emphasis on
immediate clinical outcome.
Methods: Consecutive patients with severe native aortic stenosis who underwent
TAVR in our institution with available MSCT of the aortic root were retrospectively
analyzed. The calcification of the aortic valve (AVCS) was quantified using native
scans via the Agatston method and 3 different degrees of calcification were de-
fined: severe (>75. percentile), moderate (25.-75. percentile) and mild calcifica-
tion (<25. percentile). Peri-procedural outcome of s-exp (Medronic Corevalve; St.
Jude Portico, Symetis Acurate TA/TF) and b-exp (Edwards SAPIEN XT/3) THVs
was evaluated with respect to the grade of calcification.
Results: In total 1116 (b-exp.=521, s-exp.=595) patients were included. In the
group with severe calcification (>75. percentile), the use of b-exp THV was asso-
ciated with a lower rate of procedural failure according to VARC-2 criteria (4.7%
vs. 16.7%; p=0.001), post-procedural aortic regurgitation ≥2°(15.3% vs. 25.8%;
p=0.03), and post-dilatation (10.2% vs. 53.2%; p<0.001) as compared to s-exp
THVs - without increased risk of annular rupture. In the group with mild calci-
fication (<25. percentile), permanent pacemaker implantation was significantly
less frequent after b-exp versus s-exp THVs (9.1% vs. 16.2%; p=0.05). These
differences were mainly driven by CoreValve and Portico s-exp THVs. Only in the
group with moderate calcification (25.-75. percentile) outcome was independent
of the prosthesis type.
Conclusions: B-exp THVs may have advantages over s-exp devices 1) in pa-
tients with severely calcified aortic valves due to lower rates of procedural failure
(VARC-2), residual aortic regurgitation ≥2°, and post-dilatation, without increas-
ing the risk of annular rupture, and 2) in cases with mild calcification given the

less frequent need for pacemaker implantation, which was mainly attributed to
the CoreValve and the Portico prostheses.
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Persistent pulmonary hypertension after transcatheter aortic valve
implantation: impact on 3-year mortality

M. Drakopoulou, A. Michelongona, K. Toutouzas, S. Brili, G. Trantalis,
K. Stathogiannis, O. Kaitozis, A. Synetos, G. Latsios, G. Lazaros, C. Aggeli,
G. Peskesis, F. Mitropoulou, E. Tsiamis, D. Tousoulis. University of Athens
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Objective: Severe aortic valve stenosis leads to increased pulmonary arterial
systolic pressure. A controversy still remains regarding the impact of persistent
pulmonary hypertension (PHT) on prognosis of patients undergoing transcatheter
aortic valve implantation (TAVI).The aim of our study was to elucidate the im-
pact of persistent PHT on 3-year all-cause mortality of patients with severe aortic
stenosis undergoing TAVI.
Methods: Patients with severe and symptomatic aortic stenosis (effective orifice
area [EOA]≤1cm2), who were scheduled for TAVI with a self-expanding valve at
our institution, were consecutively enrolled. Prospectively collected echocardio-
graphic data before and after TAVI were retrospectively analyzed in all patients.
Pulmonary artery systolic pressure was estimated as the sum of the right ventric-
ular to the right atrial gradient during systole and the right atrial pressure. PHT
following TAVI was classified as normal if <35mmHg and persistent if ≥35mmHg.
Primary clinical end-point was cumulative mortality defined according to the cri-
teria proposed by the Valve Academic Research Consortium-2.
Results: We included 157 patients (mean age: 79.9±6.9 years) in the study. The
primary clinical end point occurred in 41 patients (26.1%) during a follow-up pe-
riod of 26.8±20.7months. Mean pulmonary artery systolic pressure was reduced
in all patients following TAVI (43.1±11.3 versus 40.6±8.7mmHg, p<0.01). Mor-
tality rate was higher in patients with persistent PHT compared to patients with
normal PHT after TAVI (39.3% versus 10.95%, p<0.001). Patients that reached
the primary clinical end point had a higher post procedural mean systolic pul-
monary pressure (43.5±7.7 versus 39.6±8.8mmHg, p=0.01). In multivariate re-
gression analysis, persistence of PHT [(OR: 3.218, B=1.169 (95% CI: 1.311–
7.899, p=0.001)] was an independent predictor of cumulative mortality.
Conclusions: The persistence of pulmonary hypertension after TAVI is associ-
ated with long term mortality. Identifying the population that will clearly benefit
from TAVI is still need to be validated by further trials.
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Novel left ventricle contractility index is a predictor of a deterioration
of ejection fraction in patients with severe aortic stenosis and
preserved left ventricular ejection fraction

C.C.E. Boey1, H.W. Sim1, B.Y.Q. Tan1, N.J.H. Ngiam2, W.Q. Lin1, L. Zhong3,
R.S. Tan3, W.K.F. Kong1, K.K. Poh1. 1National University Heart Centre,

Cardiology, Singapore, Singapore; 2National University of Singapore, Singapore,

Singapore; 3National Heart Centre Singapore, Singapore, Singapore

Introduction: The maximal rate of change of pressure-normalized wall stress,
dσ*/dtmax, is a novel load-independent index of left ventricular (LV) global con-
tractility. Its role in aortic stenosis (AS) has not been studied. We evaluated the
capacity of dσ*/dtmax to predict a deterioration in LV ejection fraction (EF) and
major adverse cardiovascular events (MACE) in subjects with severe AS and pre-
served LVEF (≥50%).
Methods: 128 consecutive patients with isolated severe AS (aortic valve area
<1cm2) with preserved EF underwent echocardiographic examination (>180
days apart) to characterise LV dimension, function and dσ*/dtmax. Patients with
intervening myocardial infarction were excluded. Baseline demographic, clini-
cal and echocardiographic parameters were analysed. Cardiovascular mortality
and admission for heart failure on 5-year follow-up were collected. Univariate

Table 1

Parameter Group A Group B Mean difference/ P value
(n=23) (n=105) Odds ratio (95% CI)*

Clinical parameters
Age 71.9 (±12.9) 66.8 (±13.6) 5.1 (−1.0 to 11.1) 0.101
Male (%) 36 38 0.93 (0.36 to 2.41) 0.879
Diabetes mellitus (%) 52 29 2.62 (1.04 to 6.59) 0.037
Hypertension (%) 87 26 18.93 (5.18 to 69.21) <0.001
Hyperlipidaemia (%) 61 33 3.11 (1.22 to 7.91) 0.014
Previous myocardial

infarction (%) 17 5 4.13 (1.01 to 16.79) 0.035
Echocardiographic parameters

Days between studies 812 (±859) 1009 (±892) −197 (−603 to 208) 0.329
Initial LVEF (%) 61.70 (±7.54) 65.12 (±4.78) −3.43 (−5.87 to −0.99) 0.006
Septal E/E’ 22.55 (±12.64) 15.85 (±8.70) 6.7 (1.94 to 11.46) 0.006
Aortic valve area (cm2) 0.82 (±0.13) 0.82 (±0.16) −0.002 (−0.068 to 0.063) 0.946
Transaortic peak velocity

(cm/s) 366.3 (±65.4) 398.8 (±94.9) −32.4 (−65.7 to 0.8) 0.056
Global LV contractility index 1.63 (0.69) 2.75 (1.11) −1.12 (−1.60 to −0.64) <0.001

Group A: patients with LVEF deteoriation on subsequent echocardiography; Group B: all other
patients with preserved LVEF ≥50% on subsequent echocardiography. *Odds ratios presented
for categorical variables while mean difference (S.D.) presented for continuous variables.
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Figure 1

and multivariate analyses were performed to identify predictors of EF deterio-
ration (to <50%) and a ROC curve was used to evaluate optimised cut-off val-
ues.
Results: Group A consisted of subjects with LVEF deterioration to less than 50%
(Table). Multivariate analysis showed that a lower dσ*/dtmax independently pre-
dicted EF deterioration (OR 0.10, 95% CI 0.01–0.90, p<0.05). A ROC curve iden-
tified an optimised cut off of dσ*/dtmax<2.00 s–1 to predict EF deterioration. Sub-
jects with reduced dσ*/dtmax were found to have higher heart failure admission
rates (OR 1.78, 95% CI 0.83–3.82, p=0.138) and higher mortality (OR 3.15, 95%
CI 1.47–6.75, p=0.003) (Figure).
Conclusion: dσ*/dtmax predicts LVEF deterioration in isolated severe AS, and
may represent subclinical myocardial dysfunction despite preserved EF in the
initial study.

P847 | BEDSIDE
The impact of hypertension and LV dimension on LV subclinical
dysfunction in more than moderate to severe asymptomatic AR with
normal LV systolic function: multilayer speckle tracking
echocardiography

E.J. Cho1, J.W. Hwang2, S.J. Park2, H.R. Yun2, J.O. Choi2, S.C. Lee2,
S.W. Park2. 1National Cancer Center, Cardiology, Goyang-si, Korea Republic of;
2Samsung Medical Center, Sungkyunkwan University, Cardiovascular Center,

Seoul, Korea Republic of

Background: Left ventricular (LV) systolic function and end-systolic, end-diastolic
LV dimension (LVESD, LVEDD) are regarded as important parameters when con-
sidering aortic valve (AV) surgery for patients with asymptomatic AR. Patients with
asymptomatic AR show subclinical LV longitudinal axis dysfunction, with more at-
tenuation demonstrated in hypertensive than in normotensive patients.
Purpose: The aims of our study were to detect signs of subclinical LV dysfunction
and to determine the impact of hypertension and LV dimension on LV systolic
dysfunction in patients with chronic asymptomatic AR using multilayer-speckle-
tracking echocardiography (MSTE).
Methods: Conventional echocardiography and 2D MSTE were performed in 37
normal patients and 85 patients (mean age 53.6±13.6 yrs) with more than moder-
ate to severe chronic AR (vena contracta >0.6 cm, ERO >0.3 cm2 or regurgitant
volume >60mL) and normal LVEF (≥50%) and without overt coronary artery dis-
ease. Multilayer-Global longitudinal strain (GLS) was calculated by 2D MSTE.
Results: Patients were divided into each of four groups by the 65mm of LVEDD
or the 50mm of LVESD by the current ACC/AHA VHD guideline; group 0: LVESD
≤50mm or LVEDD ≤65mm and HTN (−), group 1: LVESD ≤50mm or LVEDD
≤65mm and HTN (+), group 2: LVESD>50mm or LVEDD >65mm and HTN (−),
group 3; LVESD >50mm or LVEDD >65mm and HTN (+). Clinical characteristics,
IVSd and LVPWd were no significant differences between four groups. LVMI was
the largest in the LVEDD >65mm or LVESD >50mm and HTN group. And, GLS
was the lowest in the LVEDD >65mm or LVESD >50mm and HTN group. GLS of

Figure 1

endocardium, mid-wall, and epicardium was reduced when the LVEDD was more
than 65mm or LVESD was more than 55mm. And, multilayer-GLS was reduced
when patients with AR was associated with HTN.
Conclusions: Patients with asymptomatic chronic AR showed subclinical LV lon-
gitudinal axis dysfunction, with more attenuation demonstrated in hypertensive
than in normotensive and with the LVEDD>65mm or LVESD>50mm. Our results
suggest that MSTE may compliment evaluation of patients with asymptomatic
chronic AR.

P848 | BEDSIDE
Von willebrand factor for bedside diagnosis of aortic regurgitation in
cathlab and prediction of outcome during TAVR

F. Vincent1, A. Rauch2, J. Labreuche3, M. Kibler4, O. Morel4, E. Jeanpierre2,
C. Delhaye1, N. Rousse5, N. Debry1, M. Levade6, C. Paris2, P.J. Lenting7,
F. Juthier5, S. Susen2, E. Van Belle1. 1Lille University Hospital, Cardiology

Hospital - Hemodynamic Center, Lille, France; 2Lille University Hospital,

Department of hematology and transfusion, Lille, France; 3Lille University

Hospital, EA 2694 - Santé publique: épidémiologie et qualité des soins,

Lille, France; 4University Hospital of Strasbourg, Pôle d’activité médico-

chirurgicale cardiovasculaire, nouvel hôpital civil, Strasbourg, France; 5Lille

University Hospital, Department of Cardiac Surgery, Lille, France; 6Institute

of Cardiovascular and Metabolic Diseases, Laboratoire d’hématologie centre

hospitalier universitaire de Toulouse, Toulouse, France; 7Bicetre University

Hospital, Inserm UMR_S 1176; Univ Paris-sud, Université Paris-Saclay, Le

Kremlin-Bicetre, France

Background: Post-procedural aortic-regurgitation is a major clinical problem oc-
curring in 10–20% of patients with aortic stenosis undergoing transcatheter-
aortic-valve-replacement (TAVR). We hypothesized that measurement of the loss
of high-molecular-weight (HMW)-multimers of von-Willebrand-factor or its bed-
side assessment could monitor occurrence and fate of aortic-regurgitation during
TAVR.
Methods: 183 consecutives patients undergoing TAVR were enrolled. Aortic-
regurgitation after initial implant, as identified by trans-esophageal-echocardio-
graphy, led to post-dilatation to attempt to correct aortic-regurgitation. HMW-
multimers and PFA-100Ò-closure time using adenine-diphosphate (ADP) car-
tridges (CT-ADP) were measured at baseline and 5 minutes after each step of the
procedure. Mortality was evaluated at 1 year. A validation-cohort (n=201) was de-
signed to validate the use of CT-ADP to identify patients with aortic-regurgitation.
Results: After initial implant, HMW-multimers normalized in patients without
aortic-regurgitation (n=137). Normalization was delayed to after post-dilatation
in patients in whom aortic-regurgitation was corrected by post-dilatation (n=20)
and was absent in those with persistent aortic-regurgitation (n=26). Similar time
course was observed with CT-ADP.
HMW-multimers and CT-ADP at the end of TAVR had an AUC of the ROC
curve>0.90 to identify patients with aortic-regurgitation. A CT-ADP-cut-off>170s
had sensitivity, specificity and negative-predictive-value of 91%, 91% and 98%,
respectively. A CT-ADP AUC=0.92 (95% CI: 0.86–0.97) was also found in the val-
idation cohort. HMW-multimers or CT-ADP at the end of TAVR were associated
with 1-year-mortality by multivariable analysis.
Conclusion: A defect in HMW-multimers and its bedside assessment using
PFA-100Ò can monitor TAVR procedures, recognize the occurrence of aortic-
regurgitation and its correction, while its value at the end of the TAVR-procedure
predict long-term outcome.

P849 | BEDSIDE
Moderate to severe mitral regurgitation is associated with worse long
term survival in patients undergoing TAVI

E.K. Feldt1, M. Settergren1, J. Hoijer2, A. Rueck1. 1Karolinska Institute,

Department of Cardiology, Karolinska University Hospital, Stockholm, Sweden;
2Karolinska Institute, Institute of Environmental Medicine, Unit of Biostatistics,

Stockholm, Sweden

Background: Several studies have shown increased mortality during the first
year in patients with significant mitral regurgitation (MR) who undergo tran-
scatheter aortic valve implantation (TAVI). Less is known of the influence of MR
on long-term survival beyond the first years after TAVI.
Purpose: We aimed to study short and long-term survival in patients with mod-
erate/severe MR who undergo TAVI.
Methods: The Swedish TAVI Registry enrolled 1712 consecutive TAVI patients
between 2008 and 2014. Baseline characteristics, echocardiographic data at
baseline and within 7 days after TAVI, and survival data were obtained. Patients
with MR were dichotomized into no/mild and moderate/severe MR.
Results: Of 1712 patients undergoing TAVI, 1404 had no/mild MR, and 308 had
moderate/severe MR at baseline. No difference in mortality rate was observed
during 30 days (p=0.09) after TAVI, whereas moderate/severe MR conferred a
higher mortality rate during 1 year follow-up (adjusted HR 1.43, CI 1.03–1.97,
p=0.03) and 5 years of follow-up (adjusted HR 1.29, CI 1.0–1.65, p=0.04). Within
a week after TAVI, moderate/severe MR had improved in 47% to no/mild MR. Im-
proved MR after TAVI lead to a lower mortaliy rate during 5 year follow-up (unad-
justed HR 0.65, CI 0.43–0.99, p=0.045) compared to persisting moderate/severe
MR.
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Selected baseline characteristics

No/mild MR Moderate/severe MR p-value

Female 679 (48%) 177 (58%) 0.004
Age 81.3±7 82.3±6 0.025
BMI 26.5±5 25.3±5 <0.001
Recent MI 88 (6%) 10 (3.2%) 0.04
Diabetes 324 (23%) 56 (18%) 0.06
Hypertension 1012 (72%) 210 (68%) 0.17
COPD 296 (21%) 50 (16%) 0.06
Afib 460 (33%) 157 (51%) <0.001
NYHA class 3–4 1289 (92%) 297 (96%) 0.001
EF >50% 878 (63%) 131 (43%)
EF 40–49% 241 (17%) 57 (19%)
EF 30–39% 185 (13%) 69 (22%)
EF <30% 100 (7%) 51 (17%) <0.001

BMI = body mass index; MI = myocardial infarction, Afib = atrial fibrillation.

Kaplan-Meier curves for all cause mortality

Conclusions: Moderate/severe MR in patients undergoing TAVI is associated
with an increased mortality rate during 5 years of follow-up. Improved MR after
TAVI is associated with better survival compared to persisting moderate/severe
MR.

P850 | BEDSIDE
Transcatheter aortic valve replacement with the self-expanding
CoreValve prosthesis performed using clinical best practices: impact
on clinical outcomes to six months. The ADVANCE II study

J.M. Sinning1, N.M. Van Mieghem2, G. Zucchelli3, G. Nickenig1, R. Bekeredjian4,
J. Bosmans5, F. Bedogni6, M. Branny7, K. Stangl8, J. Kovac9, M. Schiltgen10,
A. Nordell11, P. De Jaegere2, A.S. Petronio3 on behalf of ADVANCE II Study.
1II. Medizinische Klinik, Universitätsklinikum Bonn, Bonn, Germany; 2Erasmus

Medical Center, Rotterdam, Netherlands; 3Azienda Ospedaliero-Universitaria

Pisana, Pisa, Italy; 4University Hospital of Heidelberg, Heidelberg, Germany;
5University of Antwerp Hospital (Edegem), Antwerp, Belgium; 6Sant’Ambrogio

Clinical Institute, Milan, Italy; 7Hospital Podlesi, Trinec, Czech Republic; 8Charite

- Campus Mitte (CCM), Berlin, Germany; 9University Hospitals of Leicester,

Glenfield Hospital, Leicester, United Kingdom; 10Department of Structural

Heart Clinical Operations, Medtronic, Minneapolis, United States of America;
11Department of Biostatistics, North American Sciences Associates, Inc.,

Minneapolis, United States of America

Background: Best clinical practice recommendations include control of implant
depth to 6 mm or less relative to the aortic annulus, valve size selection based on
MSCT images, and management of post-transcatheter aortic valve replacement
(TAVR) conduction disturbances according to international guidelines.
Objective: To assess outcomes in TAVR patients treated in accordance with best
clinical practices for CoreValve implantation.
Methods: Patients with severe aortic stenosis at high risk for surgery were en-
rolled in the multicenter, prospective, observational ADVANCE II study and fol-
lowed for 6 months. All imaging and ECG data were analyzed by an indepen-

dent core laboratory. Safety-related adverse events were adjudicated to valvular
academic research consortium-2 (VARC-2) definitions by an independent clinical
events committee.
Results: From October 2011 to April 2013, 200 patients were enrolled, and 194
were implanted. The mean age was 80.2±6.7 years, 47.5% were male, and the
mean STS-PROM was 7.2±6.8%. At 6 months, all-cause mortality was 9.2%,
stroke was 2.6%, and permanent pacemaker implantation (PPI) was 19.2% for
class I and II indications. In patients with implant depth ≤6 mm, both mortality
and PPI were lower than in patients with depth >6 mm (2.5% vs. 14.5%, p<0.01
and 18.1% vs. 31.7%, p=0.03, respectively). The rate of moderate and severe
paravalvular leak (PVL) decreased over time from was 9.8% at 7 days post-TAVR,
to 4.3% at 6 months (p=0.02).
Conclusions: Findings from the ADVANCE II study reinforce that adherence to
best clinical practices has a strong positive impact on patient outcomes.
Acknowledgement/Funding: Medtronic
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Conduction abnormalities after Sapien-3 transcatheter aortic valve
implantation. What is more important: valve sizing or implantation
height?

F. De Torres Alba, G. Kaleschke, G.P. Diller, J. Vormbrock, M. Feurle, S. Orwat,
R. Radke, E. Safak, W. Stepper, R. Schmidt, A. Hellige, H. Deschka, D. Fischer,
H. Reinecke, H. Baumgartner. University Hospital Muenster, Division of Adult

Congenital and Valvular Heart Disease, Department of Cardiovascular Medicine,

Muenster, Germany

Aims: To analyze the influence of valve sizing and implantation height on the
development of new conduction abnormalities after transcatheter aortic valve im-
plantation (TAVI) using the third-generation balloon-expandable SAPIEN-3 (S3)
valve.
Background: Our group has previously reported that the implantation height of
the valve was a predictor of new conduction abnormalities and pacemaker im-
plantation rate (PMIR) in patients receiving the S3 valve. The potential role of
valve sizing in this context remains unknown.
Methods: The first 206 patients treated with S3 were analyzed. Patients with prior
PMI or ICD, transapical and valve-in-valve procedures were excluded from the
analysis. All patients were monitored for at least 7 days. Previous and new con-
duction abnormalities were documented and prosthesis implantation height as-
sessed. The valve size selection was at the discretion of the operators who were
aware of the multidetector computed tomography (MDCT) size recommendation
provided by the vendor specifications. The prosthesis was considered oversized
when the S3 nominal area was greater than the systolic MDCT annular area.
The percentage of oversizing (positive percentage) or undersizing (negative per-
centage) was calculated using the following formula: % oversizing = (S3 nominal
area/MDCT area– 1) × 100. In addition, to further analyze a possible effect of
the sizing of the valve on the PMIR we also categorized patients by the degree of
MDCT area oversizing/undersizing percentage in the following categories: below
0% (undersizing); 0% to 10%; 10% to 20%; and above 20% (oversizing).
Results: The mean implantation height was significantly lower in patients re-
quiring PMI (67%/33% vs. 72%/28% aortic/ventricular stent extension, p=0.032).
Mean area oversizing was 7.4±11.1% (range –18.4 to 48.1%). Undersizing was
present in 42 patients (27.8%). MDCT area oversizing percentage of 0% to 10%,
10% to 20%, and above 20% was present in 46 (28.4%), 46 (28.4%), and 17
patients (10.4%), respectively. Mean area oversizing was 6.6±10.5% in those pa-
tients who did not require PM (range –18.0 to 33.2%) and 10.9±12.9% in those
patients who required PM (range –18.4 to 48.1%) with no significant difference
between groups (p=0.06). On multivariate logistic regression analysis including
presence of a pre-existing right bundle branch block, implantation height, valve
sizing, age and gender, implantation height remained the only independent pre-
dictor of the need for PMI (OR 0.94 [95% CI 0.90–0.99], p=0.009).
Conclusions: Valve under- or oversizing did not influence the development of
new conduction abnormalities and the requirement of PM implantation. After in-
cluding valve sizing in our model, an implantation height over 70% seems to be
the only operator modifiable factor that prevents an excess in PM implantation.
Acknowledgement/Funding: This study was supported by a research grant from
the EMAH Stiftung Karla Voelm, Krefeld, Germany
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Do we need antiplatelet therapy before transcatheter aortic valve
implantation?
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Background: The clinical benefit of pre-procedural antiplatelet therapy before
transcatheter aortic valve implantation (TAVI) has not been established.
Objective: The aim of this study is to evaluate the incidence of adverse events in
patients undergoing transfemoral TAVI with and without pre-procedural antiplate-
let therapy using multicenter cohort data.
Methods: OCEAN-TAVI registry is a prospective, multicenter, observational co-
hort registry, enrolling 749 patients who underwent TAVI from October, 2013 to
August, 2015 in Japan. Of 749 patients, we identified 540 patients (median age
85 years, 68.1% female) undergoing transfemoral TAVI without pre-procedural
antiplatelet therapy (n=80) and with antiplatelet therapy (n=460). The clinical end-
points were any bleeding (life-threatening, major, and minor bleeding) and throm-
botic event (stroke, myocardial infarction and valve thrombosis) during hospital-
ization.
Results: The prevalence of heart failure on admission, diabetes mellitus, and pre-
vious percutaneous coronary intervention were higher in antiplatelet therapy than
in no antiplatelet therapy (86.1% vs. 58.8%, p<0.001; 26.7% vs. 11.3%, p=0.001;
31.1% vs. 1.3%, p<0.001). The puncture approach and median Logistic Eu-
roSCORE II were lower in antiplatelet therapy (47.4% vs. 80.0%, p<0.001; 3.25
vs. 4.17, p=0.004). The patients with antiplatelet therapy had significantly higher
incidence of any bleeding than those without antiplatelet therapy (p=0.024). No
antiplatelet therapy before TAVI did not increase the risk of thrombotic event. In
multivariate logistic regression analysis, dual antiplatelet therapy (DAPT) before
TAVI significantly increased the risk of any bleeding than no antiplatelet therapy
(Odd ratio, 2.35; 95% confidence interval, 1.15–4.80). The risk of bleeding was
not different between single and no antiplatelet therapy before TAVI.
Conclusion: In current study, DAPT before TAVI increased the risk of bleeding. In
modern TAVI era, it might be acceptable to perform TAVI on pre-procedural single
or no antiplatelet therapy without the increase of adverse events.

P853 | BEDSIDE
Impact of mixed aortic valve disease in long-term mortality after
transcatheter aortic valve implantation

K. Toutouzas, K. Stathogiannis, M. Drakopoulou, G. Latsios, A. Synetos,
G. Trantalis, O. Kaitozis, A. Michelongona, C. Aggeli, E. Tsiamis, D. Tousoulis.
Hippokration Hospital, University of Athens, 1st Department of Cardiology,

Athens, Greece

Background: The negative impact of significant aortic regurgitation in patients
with severe aortic stenosis is well known.
Purpose: To investigate the impact of mixed aortic valve disease (MAVD) in
patients undergoing transcatheter aortic valve implantation (TAVI) with a self-
expanding valve.
Methods: Patients with severe and symptomatic aortic stenosis who were sched-
uled for TAVI were prospectively enrolled. Prospectively collected echocardio-
graphic data before and after TAVI were retrospectively analyzed in all patients.
Primary clinical end-point was 4-year all-cause mortality. All outcomes were
evaluated according to the VARC-2 criteria. Patients with no aortic regurgita-
tion (AR) were considered to have pure aortic stenosis (AS) and patients with
mild/moderate/severe AR were considered to have MAVD.
Results: We included 133 patients (age: 82±8 years; logistic EuroSCORE
21±8%; 59% females; NYHA III 81%) in the study. Twenty-one patients (16%)
had pure AS and 112 patients had MAVD (84%). The primary clinical end point
occurred in 3 patients with pure AS and in 26 patients with MAVD (14% versus
23% respectively, p=0.5). No major differences were observed concerning car-
diovascular death (10% versus 17%, p=0.5), stroke (10% versus 3%, p=0.1) and
acute kidney injury (8% versus 4%, p=0.2) in pure AS and MAVD patients re-
spectively. Post TAVI AR was higher in the MAVD group compared to the pure AS
group (moderate AR: 77% vs 71% and severe AR: 12% vs 0%, p<0.007 for all
measurements).
At univariate analysis, predictors for mortality were: severe AR before TAVI
(p<0.03, OR: 16, 95% CI: 2.634–9.7), mean gradient >40 mmHg (p=0.24,
OR: 0.369, 95% CI: 0.156–0.875), female gender (p=0.26, OR: 1.629, 95%
CI: 0.691–3.838), age (p<0.04, OR: 1.091, 95% CI: 1.003–1.188) and logEu-
roscore (p<0.004, OR: 1.058, 95% CI: 1.018–1.099). At multivariate analysis,
age (p<0.022, OR: 1.116, 95% CI: 1.018–1.224), mean gradient >40 mmHg
(p<0.003, OR: 0.214, 95% CI: 0.077–0.593) and severe AR (p<0.004, OR: 18,
95% CI: 2.591–13.4) were independent predictors of long-term mortality.

Conclusions: Mixed aortic valve disease with severe aortic regurgitation before
TAVI is associated with increased long-term mortality and further studies are
needed in order to explore possible implications in patient selection.
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Mean transvalvular gradient and indexed stroke volume have superior
prognostic value than ejection fraction in patients submitted to TAVI

P. Freitas1, J. Brito1, R. Campante Teles1, A. Tralhao1, S. Madeira1, N. Vale1,
M. Castro1, J. Mesquita1, D. Matos1, C. Costa2, R. Ribeiras1, M.J. Andrade1,
M. Almeida1, J.P. Neves1, M. Mendes1. 1Hospital de Santa Cruz, Cardiology,

Lisbon, Portugal; 2Hospital of Santarem, Cardiology, Santarem, Portugal

Background: The severity of aortic valve stenosis has been associated with
prognosis after transcutaneous aortic valve intervention (TAVI).
Purpose: Our objective was to evaluate the influence of indexed stroke volume
(SVi), mean gradient and ejection fraction (EF) on 1-year mortality in severe aortic
stenosis patients who underwent TAVI.
Methods and results: We selected 175 consecutive patients with symptomatic
severe aortic stenosis who were submitted to TAVI between November/2008 and
November/2015, in a single center. We defined three groups of patients (accord-
ing to the American Heart Association recommendations): D1 – “high gradient”
[maximum velocity (Vmax) ≥4m/s or mean gradient ≥40mmHg]; D2 – “low-flow,
low-gradient with reduced EF” [Vmax <4m/s, mean gradient <40mmHg, SVi <35
mL/m2, EF <50%]; D3 – “low-gradient with preserved EF/paradoxical low-flow”
(Vmax <4m/s, mean gradient <40mmHg, SVi <35mL/m2, EF ≥50%). Univari-
able analysis was performed for clinical and echocardiography variables. Vari-
ables with p<0.05 in the univariable analysis were included for multivariate anal-
ysis according to Cox proportional hazards regression model – backward Wald
to identify independent predictors of mortality. The primary endpoint was defined
as all-cause death. Mean age was 81±7.6 years and 43% were male. Mean Eu-
roScore II was 6.8±5.4%. Global 1-year mortality was 14.9% (n=26). The groups
with reduced mean gradient (D2 and D3) had higher mortality than the group with
elevated mean gradient (D1: 11.6%; D2: 31.6%; D3: 30%; p=0.027) – see figure
1. Multivariable analysis identified male gender [HR=2.5; 95% Confidence Interval
(CI): 1.1–5.5; p=0.027], diabetes (HR=3.7; 95% CI: 1.6–8.5; p=0.002) and group
D2 (HR=3.7; 95% CI 1.4–9.7; p=0.006) as independent predictors of mortality.

Figure 1. Survival curve analysis

Conclusions: In this population we found that patients with “low-flow, low-
gradient, reduced ejection fraction” and “low-gradient, preserved ejection frac-
tion” aortic stenosis had higher mortality when compared with patients with “high-
gradient” aortic stenosis submitted to TAVI. Male gender, diabetes and group D2
(“low-flow, low-gradient, reduced ejection fraction”) were independent predictors
of 1-year mortality.
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Estimation of a new simple echocardiographic parameter for mitral
regurgitation severity

A. Matsumoto, A. Goda, M. Sugahara, K. Masai, Y. Soyama, T. Masuyama,
T. Mano. Hyogo College of Medicine, Cardiovascular Division, Nishinomiya,

Japan

Background: Generally, the severity of mitral regurgitation (MR) is evaluated
with proximal isovelocity surface area (PISA) or volumetric methods. However,
these methods are time consuming and there are some anatomical difficulties
and limitations for the quantification of MR severity and integrated approaches
using echocardiography are recommended. Recently, left ventricular early inflow-
outflow index (LVEIO index), which is calculated by dividing the mitral E-wave
velocity by the LV outflow velocity time integral has been proposed but its useful-
ness remained unclear to differentiate the severity in various etiology of MR.
Purpose: The aim of this study was to evaluate the usefulness and determine
ideal threshold of LVEIO index to diagnose severe MR in different backgrounds.
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Methods and results: We reviewed 76721 transthoracic echocardiographic re-
ports performed at our institution from January 4, 2008 to May 15, 2015. MR
severities were evaluated according to the guideline of the American Society
of Echocardiography and the European Association of Echocardiography. Cases
with moderate or severe aortic valve regurgitation, any mitral stenosis, prior mi-
tral valve surgery, congestive heart diseases, LV assist device, or any arrhyth-
mias were excluded. Also cases with inadequate or missing LV inflow or outflow
Doppler recordings were excluded. Finally we evaluated 18692 cases and clas-
sified them as 17961 of no, trivial, or mild MR (Grade 0/1), 600 of moderate MR
(Grade 2), 82 of moderate to severe MR (Grade 3) and 49 of severe MR (Grade
4). The average LVEIO index of Grade 0/1, Grade 2, Grade 3 and Grade 4 were
3.4±2.7, 5.5±5.0, 6.7±6.2 and 9.1±5.6, respectively. For diagnosis of moderate to
severe or severe MR, area under the curve for LVEIO was 0.93 by receiver oper-
ating characteristic analysis. When we used LVEIO ≥8 as the threshold according
to the previous report, the sensitivity was 90% and the specificity was 49% to de-
tect moderate to severe or severe MR. The optimal threshold of LVEIO was 5.4
to distinguish moderate to severe or severe MR from non-severe MR (sensitivity
84%, specificity 91%). There were no differences in the significance of LVEIO in-
dex between the cases with reduced LV ejection fraction (<50%) and preserved
LV ejection fraction (≥50%), which area under the curves were 0.94 and 0.92,
respectively. Secondary MR had greater average of LVEIO than primary MR and
mitral valve tethering was the most common etiology of MR among the group of
LVEIO ≥8, suggesting the need of the specific assessment for MR severity by
LVEIO in the different etiologies.
Conclusion: LVEIO is a simple and useful method to diagnose severe MR by
using adequate thresholds regardless of LVEF.

P856 | BEDSIDE
Quantitative evaluation of mitral regurgitation using ventricular
volumes by 3D transesophageal echocardiography

M. Terada, K. Mahara, H. Tamura, T. Tsugu, M. Saito, R. Fukumoto, K. Abe,
T. Okubo, H. Yamamoto, J. Umemura, H. Tomoike. Sakakibara Heart Institute,

Cardiovascular Medicine, Tokyo, Japan

Background: Our aim was to evaluate the ability of 3D echocardiography to
quantify the mitral regurgitation (MR) severity.
Method: This study included 42 patients who had isolated mitral valve surgery for
MR. Exclusion criteria included patients with more than moderate other valvular
disease and atrial fibrillation. We performed 2D transthoracic echocardiography
(TTE) and 3D transesophageal echocardiography (TEE) before surgery, and we
also performed 2DTTE within a week after surgery. We analyzed the 3D TEE
datasets offline on a dedicated workstation (4D LV Analysis, 4D RV Function; Tom
Tec v1.2, Tom Tec Imaging Systems, Germany). We evaluated the preoperative
regurgitant volume (ReV) using 3 different methods; 2D volumetric methods by
TTE, 2D proximal isovelocity surface area (PISA) methods by TTE and 3D volume
methods by TEE: left ventricular total stroke volume − right ventricular total stroke
volume = (left ventricular end-diastolic volume (LVEDV) − left ventricular end-
systolic volume (LVESV)) − (right ventricular end-diastolic volume (RVEDV) − right
ventricular end-systolic volume (RVESV)). We compared 2D volumetric methods,
2D PISA methods and 3D volume methods in the assessment of ReV using post-
surgical decrease in LVEDV as the reference standard; LVEDV (preoperative) −
LVEDV (postoperative).
Result: There was no correlation between post-surgical LV remodeling and ReV
as assessed by 2D PISA methods (r=0.094, p=0.560). Post-surgical LV remodel-
ing had a correlation with ReV as assessed by 2D volumetric methods (r=0.539,
p=0.0002). Notably, there existed a strong correlation between post-surgical LV

Abstract P857 – Table 1. Groups comparison

Primary (n=913) Secondary (n=380) Mixed (n=275) Primary (n=913) Secondary (n=380) Mixed (n=275)

Age (years) 71 (SD=14) 68 (SD=13) 74 (SD=11) LV end systolic diameter (mm) 34 (SD=8) 49 (SD=13) 43 (SD=11)
Gender (female %) 56.7 29.8 42.3 LV end systolic volume (ml) 51 (SD=31) 116 (SD=65) 85 (SD=55)
Sinus rhythm (%) 59.0 53.7 53.6 LV end diastolic volume (ml) 115 (SD=49) 173 (SD=73) 142 (SD=66)
Left atrial volumen (ml) 110 (SD=59) 104 (SD=47) 127 (SD=69) LV ejection fraction (%) 62 (SD=11) 39 (SD=15) 46 (SD=17)
LV end diastolic diameter (mm) 52 (SD=8) 62 (SD=10) 57 (SD=9) Pulmonary systolic pressure (mmHg) 44 (SD=17) 45 (SD=16) 48 (SD=15)

LV: left ventricle.

remodeling and ReV as assessed by 3D volume methods (r=0.744, p<0.0001).
The Bland–Altman plots revealed that post-surgical LV remodeling showed good
agreement with ReV as assessed by 3D volume methods (mean difference ±
2SE: -5.77 to 3.13ml).
Conclusion: Quantification of mitral regurgitation severity can be accurately per-
formed by 3DTEE.
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Are there any differences between primary and secondary mitral
regurgitation? Is there a gap to be filled for a mixed group?

J.M. Monteagudo Ruiz1, C. Fernandez-Golfin1, I. Aquila1, C. Pajuelo2,
D. Mesa3, T. Gonzalez-Alujas4, M. Sitges2, F. Carrasco-Chinchilla5, C.H. Li6,
A. Grande-Trillo7, A. Martinez8, J. Matabuena7, D. Alonso-Rodriguez9,
A. Gonzalez-Gomez1, J.L. Zamorano1. 1University Hospital Ramon y Cajal de

Madrid, Cardiology Department, Madrid, Spain; 2Hospital Clinic de Barcelona,

Cardiology Department, Clinic Cardiovascular Institute, Barcelona, Spain;
3University Hospital Reina Sofia, Cardiology Department, Cordoba, Spain;
4University Hospital Vall d’Hebron, Cardiology Department, Barcelona, Spain;
5University Hospital Virgen de la Victoria, Cardiology Department, Malaga,

Spain; 6Hospital de la Santa Creu i Sant Pau, Cardiology Division, Department of

Medicine, Barcelona, Spain; 7University Hospital of Virgen del Rocio, Cardiology

Department, Seville, Spain; 8University Hospital of Santiago de Compostela,

Cardiology Department, Santiago de Compostela, Spain; 9Hospital of Leon,

Cardiology Department, Leon, Spain

Background: Even though Carpentiers classification addresses all forms of mi-
tral regurgitation (MR), a simplified classification in primary versus secondary is
frequently used in clinical practice. The characteristics of these groups and of a
third group of mixed forms are not well defined.
Purpose: To evaluate the burden of mitral regurgitation attending to frequency,
severity, aetiology and mechanism.
Methods: From February to June 2015, a total of 39855 consecutive echocardio-
graphic studies performed in nine hospitals were prospectively included. Patients
with moderate to severe MR were selected for analysis. MR was classified ac-
cording to aetiology as primary, when structural abnormalities were described or
secondary otherwise. In patients with both, LV remodelling and resulting tethering
of the mitral valve a structural lesions of the valve, MR was classified as mixed.
Results: Moderate to severe MR was detected in 1608 studies (4.03%). Accord-
ing to aetiology, 58.2% of cases were classified as primary MR, 24.2% as sec-
ondary, and 17.5% were described as mixed forms of MR. Degenerative disease
was the most common cause of primary MR (68.6%), followed by rheumatic dis-
ease (14.3%), endocarditis (3.0%), congenital disease (1.0%) and other causes
(13.2%). 27.6% of degenerative MR cases were classified as Barlow disease.
Patients with mixed MR ranged from 1.6 to 33.6% among hospitals. Significant
differences were noted between groups with younger male patients seen in the
secondary MR groups compared to the older age of patients in the other two
groups and female predominance in primary MR. Secondary MR patients, as
expected, showed larger left ventricle with lower ejection fraction. Mixed forms
represent the older group with an intermediate profile according to echo parame-
ters.
Conclusions: Most mitral regurgitations are of degenerative origin. Primary, sec-
ondary and mixed forms of mitral regurgitation differ significantly in their presenta-
tion with regard to gender, age and ventricular function. Mixed MR is not specified
in the guidelines and this fact has probably led to a diversity of criteria used for
its definition. There appears to be a gap for this entity though further studies are
needed.

P858 | BEDSIDE
The importance of prolapsing volume in predicting left ventricular
function post mitral valve repair

D. Klettas1, D. Gratsias2, M. Monaghan1, M. Garbi1. 1King’s College Hospital,

Echocardiography Department, London, United Kingdom; 2University of Athens,

Athens, Greece

Purpose: Post mitral valve repair (MVR), the left ventricular ejection fraction
(EF%) can be mildly lower than before surgery. Therefore, we investigated
whether, post MVr, we can predict the LV end systolic volume (LVESV) and the
post-op LVEF%, by measuring the preoperative LV end-systolic volume, correct-
ing for it using the prolapsing volume derived from 3D Echo and using the cor-
rected volume in the calculation of LVEF%.
Methods: We analyzed 31 patients who underwent MVrbecause of mitral valve
prolapse. We measured the pre-op LV volumes and pre-op EF% using biplane
Simpson’s method and the MV prolapsing volumes by using 3D Echo data and
Mitral Valve Navigation software. Then, based on the Pre-op LVESV plus the MV
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prolapsing volume (PV), we made an estimation of the predicted LV EF (EFp)
after the MVR, calculating it using as the pre-op EDV and the corrected pre-op
ESV (the sum of the pre-opESV and the PV). These were compared to the actual
post-op parameters.
Results: In order to test the prediction accuracy we executed Student’s t-test
with equal variances examining whether the null hypothesis (Mean prep-op EF%
– Mean Predicted EF% = 0) is supported.
The two-tailed P value equals 0.6238. By conventional criteria, this difference is
considered to be not statistically significant (a=0.05), which means that the es-
timated predicted EF% values were almost similar to the actual post-op EF%
values. However there was no correlation comparing the pre-opEF% with the
post-opEF% (the two-tailed P value was <0.01 which by conventional criteria
is considered to be statistically significant) (a=0.05).
The good correlation between the predicted LVEF and the post op actual LVEF
can be also demonstrated in the line-histogram below.

Table 1

Predicted EF (%) Postop EF (%)

Mean 50.42 49.42
Sdev 7.68 8.03
N 31 31

EF values graph

Conclusion: This demonstrates that the MV prolapsing volume in patients un-
dergoing MV Repair is an important contributor towards the apparent reduction in
EF post surgery.
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Five years efficacy and durability of transcatheter edge-to-edge mitral
valve repair in significant mitral regurgitation patients

S. Kubo1, Y. Mizutani2, A. Hussaini2, Y. Nakajima2, A. Trento2, M. Makar2,
S. Kar2. 1Kurashiki Central Hospital, Cardiology Department, Kurashiki, Japan;
2Cedars-Sinai Medical Center, Heart Institute, Los Angeles, United States of

America

Background: The efficacy of transcatheter edge-to-edge mitral valve repair us-
ing the MitraClip device for significant mitral regurgitation (MR) has been demon-
strated in several studies. However, there is a paucity of long-term clinical and
echocardiographic outcomes. In this study, 5-year efficacy and durability of the
MitraClip device was investigated in a single-center experience.
Methods: This study population included 109 patients (65 patients with func-
tional MR and 44 patients with degenerative MR) who underwent the MitraClip
procedure from November 2005 to January 2011. Clinical and echocardiographic
follow-up was scheduled at 30 days, 6 months, and annually up to 5 years after
the procedure.
Results: Clinical 5-year follow-up was completed in 91.7%. All-cause mortality
was 11.1% at 1 year and gradually went up to 41.2% at 5 years. The propor-
tion of New York Heart Association functional class III/IV was 72.5% at baseline,
6.9% at 1 year, and 6.0% at 5 years. The rate of grade 3+/4+ MR was 13.1% at 1
year and 17.8% at 5 years follow-up. Whereas the cumulative incidence of grade
3+/4+ MR or re-intervention was 27.8% at 1 year and 44.9% at 5 years, it was
15.9% from 1 to 3 years and 7.9% beyond 3 years in landmark analysis. Among
16 patients requiring re-intervention, 7 underwent 2nd MitraClip procedure, and
no mitral valve surgery was performed beyond 3 years. Among 42 matched pa-
tients, left ventricular end-diastolic volume and end-systolic volume were reduced
at 1 year compared with baseline (154.4±29.2 ml to 131.3±27.2 ml, p<0.001;
68.6±24.6 ml to 63.9±22.7 ml, p=0.09), and further reductions were observed
from 1 to 5 years (to 122.7±31.6 ml, p=0.03; to 54.9±21.9 ml, p=0.03). Forward
stroke volume significantly increased from 50.4±9.3 ml at baseline to 56.1±13.5
ml at 1 year (p=0.007), and the improved stroke volume was sustained at 5 years
(to 55.3±11.1 ml, p>0.99).
Conclusion: The MitraClip therapy was effective and durable during 5 years
follow-up with low incidence of recurrent MR and re-intervention in chronic phase.
The symptomatic improvement and positive echocardiographic changes were
preserved up to 5 years.
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Prosthetic valve endocarditis in patients with two prosthesis, but only
one infected. What is better to do?

C. Sanchez Enrique1, I. Vilacosta1, C. Olmos1, J. Lopez2, C. Sarria3,
C. Ferrera1, D. Vivas1, A. Freitas-Ferraz1, L. Maroto1, J.A. San Roman2.
1Hospital Clinic San Carlos, Madrid, Spain; 2Hospital Clínico de Valladolid,

Valladolid, Spain; 3University Hospital De La Princesa, Madrid, Spain

Purpose: Prosthetic valve endocarditis (PVE) account for 10–30% of all cases
of infective endocarditis (IE), and it is the most severe form. Although surgical
treatment is frequently necessary, there are few data available about the man-
agement of patients with two valve prostheses and only one infected. Our aim
was to evaluate the management and outcome of these patients.
Methods: From 248 episodes of PVE prospectively recruited between 1996 and
2014, we studied 42 episodes of PVE in patients with two prostheses in whom
infection was present in only one. They were classified in three groups: Group I
(n=22), no surgery; Group II (n=12), replacement of the infected prosthesis; and
Group III (n=8), replacement of both prosthetic valves. A comparison of in-hospital
outcomes was performed.
Results: From 42 PVE, 37 were mitral and 5 aortic. The majority (64%) were
community-acquired IE and portal of entry was known in 43%. Among the gen-
eral characteristics: 43% were diabetics and 21% had renal failure. Acute onset
prevailed (60%) and the principal initial manifestations were fever (88%), cardiac
failure (47%) and systemic symptoms (26%).
In Group I surgery was not performed due to: high risk (64%), good clinical evo-
lution (23%), death before surgery (9%) and patient’s rejection (4%).
Total mortality rate was 52.4%, it was significantly lower in group II (Figure). Dur-
ing hospitalization, patients from Group I developed systemic embolisms more
frequently than groups II and III (13.6% vs. 8.3% and 0%, p=0.3). Previously to
surgery, heart failure (13.6% vs. 8.3% and 0%, p=0.3), new signs of infection
(22.7% vs. 8.3% and 12.5%, p=0.5) and septic shock (13.6% vs. 0% and 12.5%,
p=0.2) were more common in Group I as well (Figure). New renal failure was
more frequent in group II (36.4% vs. 41.7% and 12.5%, p=0.3)
Among the surgical groups, the outcome was worse in Group III. Comparing
Groups III and II, mortality (62.5% v. 25%, p=0.1) and events after surgery: heart
failure (87.5% vs. 25%, p=0.02), renal failure (50% vs. 25%, p=0.3), fever (50%
vs. 33.3%, p=0.6) and septic shock (37.5% vs. 0%, p=0.04) were more frequent
in Group III. There were no differences in systemic emboli.

Conclusions: In this preliminary study of patients with two prostheses but only
one infected, those in which replacement of the infected prosthesis was per-
formed had a better outcome than those in which the two prosthesis were re-
placed.
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Prosthetic valve endocarditis: a disease with a poor prognosis

M. Coutinho Cruz1, R. Ilhao Moreira1, L. Moura Branco1, A. Galrinho1,
L. Coutinho Miranda2, A.T. Timoteo1, J. Abreu1, G. Portugal1, S. Aguiar Rosa1,
I. Rodrigues1, J. Fragata2, R. Cruz Ferreira1. 1Hospital de Santa Marta, Serviço

de Cardiologia, Lisbon, Portugal; 2Hospital de Santa Marta, Serviço de Cirurgia

Cardiotorácica, Lisbon, Portugal

Introduction: Infective endocarditis (IE) is a condition associated with high mor-
bidity and mortality, prosthetic valve endocarditis (PVE) being the form with the
worse prognosis.
Purpose: To compare the characteristics of PVE with those of native valve endo-
carditis (NVE).
Methods: Retrospective analysis of consecutive IE patients (pts) who underwent
transoesophageal echocardiography in a single tertiary centre between 2006 and
2014. Demographic, clinical, echocardiographic, treatment and prognostic data
were obtained. A subanalysis of the PVE cases was made, comparing early
(EPVE) and late prosthetic valve endocarditis (LPVE). EPVE and LPVE were
defined as occurring in the 12 months before surgery or later, respectively. Com-
plicated IE was defined as having at least one of the following: heart failure,
perivalvular extension and cerebral or peripheral embolism.
Results: 238 pts (69.3% males, mean age 63.3±15.4 years; mean follow-up
28.5±30.9 months) were evaluated. 39.5% had PVE and 48.8% of these had
EPVE. The aortic valve was most commonly affected (55.9%), followed by the
mitral valve (38.2%). The most frequently isolated microorganisms were Staphy-
lococcus spp. (27.5%) and Streptococcus spp. (16.4%). 67.0% had a compli-
cated course and 36.9% were submitted to surgery during or immediately after
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the acute phase of IE. The in-hospital mortality was 16.3% and the long-term
mortality after discharge was 17.2%. Comparing the two groups, PVE more fre-
quently involved the aortic valve (64.9% vs. 50.0% p 0.024) and less frequently
the tricuspid valve (3.2% vs. 10.4% p 0.046). Vegetations were identified in almost
all cases of NVE (97.9% vs. 83.0% p<0.001). Staphylococcus spp. was associ-
ated with PVE (36.7% vs. 21.9% p 0.020) and non-HACEK-Gram-negative bacilli
with NVE (8.7% vs. 1.3% p 0.032). Pts with PVE had more heart failure (45.9%
vs. 31.6% p 0.047) and perivalvular extension (41.8% vs. 15.3% p<0.001). There
was no difference in regard to surgery or in-hospital mortality. However, the long-
term survival was worse in the PVE group (58.3% vs. 67.7% at 12 months and
48.8% vs. 64.8% at 24 months; log rank p 0.031) (image 1). In the subanalysis of
PVE, EPVE was more frequently associated with aortic valve (75.6% vs. 53.5%
p 0.034), bioprothesis (63.4% vs. 30.2% p 0.002), abscess (34.1% vs. 11.6%
p 0.014) and Staphylococcus spp. (48.6% vs. 23.1% p 0.022). The incidence
of cerebral embolism was greater in LPVE (33.3% vs. 14.7% p 0.069). There
was no difference in regard to surgery and mortality when comparing EPVE and
LPVE.

Kaplan Meier survival curves

Conclusion: PVE was common in this population and was associated with aortic
valve involvement, Staphylococcus spp. and worse prognosis, with increased in-
cidence of complications and decreased long-term survival. EPVE was related to
bioprothesis, perivalvular abscess and Staphylococcus spp., and LPVE to cere-
bral embolism, although no difference in mortality was found.
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Clinical characteristics and association with shunt flow in mural
infective endocarditis

J.-W. Hwang1, S.-W. Park1, S.-A. Chang1, S.-J. Park1, S.-C. Lee1, J. Kang1,
H. Chang1, K. Lim2. 1Samsung Medical Center, Division of Cardiology, Seoul,

Korea Republic of; 2Samsung Medical Center, Sungkyunkwan University,

Cardiovascular Center, Seoul, Korea Republic of

Mural infective endocarditis (mural IE) is rare clinical manifeststion in the course
of IE and confused to appropriately diagnose, with or without valve involvement.
The aim of our study was to evaluate the clinical characteristics of mural IE and
to determine independent clinical factors for diagnosis.
Among the 604 cases reviewed, 59 cases were classified as mural IE (forming
mass or spreading the endocardium). Compared with non-mural type IE, patients
with MIE were younger (p=0.004) and associated with congenital condition of
shunt flow (p<0.001) among the congenital heart disease. More patients with mu-
ral IE had central intravenous catheters (p=0.001), and multiple site of vegetation
was also common finding in the TTE (p<0.001). In addition, multiple involvement
of vegetation was 35 cases, and right and left both involvement were 14 cases
among them. In the patients with mural IE, shunt flow was larger incidence in the
right and left both side involvement (p=0.016), and slightly associated with the
both side involvement (r=0.344, p=0.008).

Table 1

Right or left side Right and left both side p-value
(n=44) (n=15)

Age (year ± SD) 47.6±18.2 43.7±15.9 0.46
Gender (male) 21 (47.7%) 3 (20.0%) 0.07
Nosocomial infective endocarditis 11 (25.0%) 2 (13.3%) 0.48
Definite infective endocarditis 35 (79.5%) 14 (93.3%) 0.43
Underlying cardiac condition

Congenital heart disease 12 (27.3%) 8 (53.3%) 0.11
Shunt flow (right through left) 8 (18.2%) 8 (53.3%) 0.016
Prosthetic valve 3 (6.8%) 1 (6.7%) 1.00
Normal valve 30 (68.2%) 13 (86.7%) 0.20
Central intravenous catheter 10 (22.7%) 3 (20.0%) 1.00

Echocardiographic finding
Severe regurgitation 12 (27.3%) 5 (33.3%) 0.75
Large vegetation (>1cm) 23 (52.3%) 10 (66.7%) 0.38
Perivalvular abscess 8 (18.2%) 4 (26.7%) 0.48
Perforation 5 (11.4%) 2 (13.3%) 1.00

Because of the difficulty of differential diagnosis, we should pay attention to ac-
curate diagnosis and proper management of mural IE, especially for the findings
such as shunt flow underlying congenital condition, central intravenous catheters,
and multiple involvement of vegetation.
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Tricuspid regurgitation, prevalence and classification of a large single
center population

A. Marco Del Castillo, J.M. Monteagudo Ruiz, A. Gonzalez-Gomez, G. Alonso
Salinas, A. Garcia Martin, A. Pardo, E. Casas Rojo, R. Hinojar Baydes,
J.J. Jimenez Nachez, S. Ruiz Leria, J.L. Zamorano, C. Fernandez Golfin.
University Hospital Ramon y Cajal de Madrid, Cardiology, Madrid, Spain

Background: Tricuspid regurgitation (TR) has historically been shadowed by left
heart diseases. Mild TR is common and usually benign. Moderate or severe TR
can lead to irreversible myocardial damage and adverse outcomes, however there
is not much information about prevalence, associations, and management of this
valve disease. Our purpose was to assess the prevalence and classification of
patients with severe TR in a large single center population study.
Methods: Echocardiographic data of consecutive patients who had undergone a
transthoracic echocardiogram (TTE) between June 2012 and January 2016 were
included. TR severity was evaluated according to ASE guidelines. Final statistical
analysis was made considering, gender, severity, associated left heart valve dis-
ease (LHVD), significant pulmonary hypertension (PHT) (>50 mmHg), presence
of a prosthetic valve or an implanted cardiac device.
Results: A total of 41471 patients were included, TR was present in 13071
(31.5%), 52.9% were women. TR was mild in 10642 patients (81.4%), moderate
in 1471 (11.3%) and severe in 958 (7.3%). Mean left ventricular ejection frac-
tion was 66.37% (DS 13.24), being above 60% in all patients with severe TR.
Among patients with severe TR 121 (12.6%) presented isolated TR (defined by
the absence of concomitant moderate or severe LHVD, valve prosthesis, signif-
icant PHT and cardiac devices). Severe TR in the context of moderate or se-
vere LHVD was present in 417 (43.5%): 203 had concomitant mitral regurgitation
(43.5%), 30, mitral stenosis (3.1%), 94, aortic regurgitation (9.8%), and 90, aor-
tic stenosis (9.3%). 216 (15.51%) patients with concomitant valve prosthesis and
102 (15.7%) with implantable cardiac devices presented severe TR. Mean TAPSE
was 2.2 in mild group (DS 0.45), 1.97 in moderate group (DS 0.47) and 1.89 in
severe group (DS 0.46).
Conclusion: Management of severe TR is an object of debate and assessment
of its prevalence and associations is crucial for the patient’s management. In this
single center population with a large cohort of TR patients, we found a significant
number of patients with moderate or severe TR. Most patients with severe TR has
concomitant LHVD, however the prevalence of patients with isolated or device
related severe TR was not negligible.
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Risk factors of severe tricuspid regurgitation after left-sided valve
surgery

R. Fukumoto1, K. Mahara1, T. Okubo1, K. Abe1, M. Terada1, M. Saito2,
T. Tsugu1, H. Tamura1, S. Takanashi3, J. Umemura1, H. Tomoike1. 1Sakakibara

Heart Institute, Cardiology, Tokyo, Japan; 2Sakakibara Heart Institute, Pediatric

Cardiology, Tokyo, Japan; 3Sakakibara Heart Institute, Cardiac Surgery, Tokyo,
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Background: Tricuspid regurgitation (TR) sometimes deteriorated late after left-
sided valve surgery. According to the recent guidelines, we aggressively have
been encouraged to perform tricuspid annuloplasty at the same time as the left-
sided valve surgery. However, little is known about the pathophysiology that leads
to severe TR after left-sided valve surgery.
Purpose: We sought to clarify the risk factors of the patients with severe TR after
the left-sided valve surgery. (Method)
We retrospectively investigated consecutive 483 patients diagnosed as severe
TR from June 2004 to September 2015 at our hospital. Clinical background,
echocardiographic parameters were evaluated. We examined the following fac-
tors by checking the previous clinical charts: age, electrocardiograms, type of
left-sided valve surgery, underlying valve diseases and history of pacemaker or
ICD implantation.
Result: 95 patients out of 483 patients were postoperative state of the left-sided
valve. The mean age at diagnosis was 74±10 years old, and 28 patients were
male (29%).
The surgical indications were as follows: mitral valve stenosis (71 patients, 75%),
mitral valve regurgitation (39 patients, 41%), aortic valve stenosis (34 patients,
36%) and aortic regurgitation (25 patients, 26%), respectively. Among those pa-
tients, 89 patients (93%) had atrial fibrillation (AF), 75 patients (79%) were di-
agnosed as rheumatic heart disease, 54 patients (57%) had pulmonary artery
hypertension (PH) and 21 patients (22%) were performed permanent pacemaker
or ICD implantation. There are only 6 patients who had severe TR without AF.
Four of six patients without AF had PH, 2 of those had anatomical abnormality
(malignant cardiac tumor or the double chambered right ventricle). Of 4 patients
with PH without AF, one had extremely high pulmonary artery resistance, and one
had pacemaker lead interference with tricuspid valve closure. The other 2 patients
had similar characteristics: extremely aged (>90), female, small left ventricle, di-
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lated left atrium, and post aortic valve replacement. Of the total, 47 patients (49%)
underwent regular echocardiographic follow-up. Patients developed severe TR at
a mean of 11.7 years after surgery in this sub analysis.
Conclusion: Almost all patients with severe TR after left-sided valve surgery
present with AF, and prevalence of rheumatic heart disease were about 80 per-
cent in patients with severe TR after left-sided valve surgery. All of patients without
AF had PH or anatomical abnormality that could cause severe TR. The most im-
portant risk factors of the patients with severe TR after the left-sided valve surgery
might be AF and history of rheumatic heart disease. Concomitant tricuspid valve
repair might be aggressively taken into account patients with AF and/or history of
rheumatic heart disease.
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Prognostic value of exercise left ventricular end-systolic volume index
in patients with asymptomatic aortic regurgitation: exercise
echocardiography study

Y. Sato1, M. Izumo1, K. Suzuki1, S. Kou1, M. Tsukahara1, K. Teramoto1,
K. Minami1, S. Kuwata1, R. Kamijima1, K. Mizukoshi1, M. Takai1, A. Hayashi1,
S. Nobuoka2, T. Harada1, Y.J. Akashi1. 1St. Marianna University, Division of

Cardiology, Department of Internal Medicine, Kawasaki, Japan; 2St. Marianna

University, Department of Laboratory Medicine, Kawasaki, Japan

Background: Surgical timing of chronic aortic regurgitation (AR) remains a mat-
ter of debate because of limited data. This study assessed the prognostic value
of exercise echocardiography in patients with asymptomatic AR.
Methods: This prospective study included consecutive asymptomatic 74 patients
with isolated moderate or severe AR (mean regurgitant volume = 57.0±12.5 ml)
and preserved ejection fraction who underwent exercise echocardiography. The
clinical outcomes were defined as the presence of 1) indication for AVR more
than class IIa in the current guideline and 2) major adverse cardiovascular events
(MACE).
Results: During the average follow-up of 636 days, 11 patients suffered from the
clinical events, including 9 patients (15%) indicating for AVR and 2 patients (3%)
developing MACE. No difference in LVEF at rest was found between the patients
with and without clinical events. The indexed left ventricular (LV) diameters and LV
volumes were significantly dilated in the patients with clinical events. The Cox pro-
portional hazards regression analysis resulted that the exercise LV end-systolic
volume index (LVESVi) was most significantly associated with the clinical out-
comes (HR, 1.095; P=0.001). The ROC analysis indicated that exercise LVESVi,
cut-off value of 40 ≥ ml/m2, could predict the clinical outcomes with the sensitivity
of 91% and the specificity 80%.
Conclusion: Exercise LVESVi is an independent predictor for future prognosis in
patients with asymptomatic AR.

P866 | BEDSIDE
The importance of a “heart team” in infective endocarditis diagnosis.
A preliminary study evaluating whether cardiologist involvement in
patient assessment improves diagnostic yield in endocarditis

M. Khalid1, R. Watkin1, I. Gupta2. 1Heart of England NHS Foundation Trust,

Cardiology, Birmingham, United Kingdom; 2Heart of England NHS Foundation

Trust, Microbiology, Birmingham, United Kingdom

Background: The European Society of Cardiology (ESC) recommends the early
involvement of a cardiologist, for the diagnosis, treatment and management of in-
fective endocarditis (IE). IE has significant mortality and morbidity, which may be
due to diagnostic delays caused by the non-specific signs and symptoms associ-
ated with the disease.
Objective: To investigate whether cardiologist involvement in patient evaluation
improves the accuracy of the diagnosis and increases the yield of Transthoracic
Echocardiography (TTE) for IE.
Method: A retrospective study reviewing all in-patients referred for TTE over a
1-year period, for IE, at two UK hospitals within the same NHS trust, with differing
diagnostic protocols. Patient diagnosis at Site A is aided by a cardiologist during
an “IE ward-round”, whereas at Site B this does not occur. All patient’s clinical
notes were reviewed for the presence of IE predictors (adapted from the Duke
Criteria and the ESC guidelines), cardiologist involvement, TTE outcome and IE
diagnosis confirmation
Results: The number of in-patient TTE performed, with IE as the indication, at
Site A was 66/1302 (5%) and 120/2295 (5%) at Site B. 33/66 (50%) patients at
Site A were reviewed by a cardiologist prior to TTE referral compared to only
11/120 (9.2%) at Site B (P<0.001). IE was confirmed in 18 patients (27.3%) at
Site A and only 5 patients (4.2%) at Site B (P<0.001). A significantly greater
number of patients at Site A were assessed for and therefore found to have IE
clinical predictors, prior to TTE referral. Therefore, more patients at Site A, when
referred for TTE were febrile, had appropriately taken positive blood cultures, had
pre-existing cardiac disease and were identified with vascular and immunological
stigmata. Subsequently, leading to 11 patients (16.7%) at Site A and 8 patients
(6.7%) at Site B having positive TTE. Inconclusive TTE’s were found in 14 patients
(21.2%) at Site A and 7 patients (5.8%) at Site B, in whom further testing was
required for IE confirmation. Multivariate analysis found that cardiologist input in
establishing diagnosis increases the likelihood of confirming IE presence by 11-
fold.

Conclusions: This study highlights how a formal “endocarditis team”, including
a cardiologist, limits the inappropriate use of echocardiography, enhances the
diagnostic yield of echocardiography and provides the patient with an earlier con-
firmed diagnosis. All due to better patient assessment for IE clinical signs. This
strategy is supported by the ESC and should be of interest to all acute hospitals
providing cardiac services; as it has the capacity to improve the rapidity of patient
diagnosis and treatment; as well as being more cost effective.

P867 | BEDSIDE
Choice of prosthesis for endocarditis of the aortic valve -
a retrospective single centre experience

S. Silaschi1, N. Nicou1, R.P. Deshpande1, S. Chaubey1, M. Baghai1,
R. Dworakowski2, O. Wendler1. 1King’s College Hospital, Cardiothoracic

Surgery, London, United Kingdom; 2King’s College Hospital, Cardiology, London,

United Kingdom

Background: The choice of adequate substitute during aortic valve replacement
(AVR) for infective endocarditis (IE) is still widely debated.
Purpose: To retrospectively review all patients treated surgically for IE of the aor-
tic valve from 2000–2015 and compare groups according to substitute received.
Methods: During the observational period, 188 patients underwent AVR for IE
using either stentless bioprostheses as root replacement (SBP, n=30), mechani-
cal prostheses (MP, n=45) or stented bioprostheses (SP, n=112). Mean follow-up
was 4.6 years (maximum 15.4 years) and survival data were 100% complete.
Results: MP patients were significantly younger (57.2±16.9y [SBP] vs.
42.5±10.7y [MP] and 59.1±14.1y [SP], p<0.01). Rates of intravenous drug use
and chronic dialysis were not significantly different (p=0.76 and 0.44 respec-
tively). SBP patients were more likely to have root involvement (RI) (83.3% vs.
33.3% [MP] and 25.9% [SP], p<0.01) and prosthetic valve endocarditis (PVE)
(53.3% vs. 6.7% [MP] and 12.5% [SP], p<0.01). Thus, cardiopulmonary bypass
time was longer in SBP patients (174.0±114.4mins vs. 110.3±42.6mins [MP] vs.
108.5±49.8mins [SP], p<0.01). Rate of in-hospital complications and length of
stay was not significantly different between the groups. Mortality at 30 days was
13.3% [SBP] vs. 6.7% [MP] and 12.5% [SBP] (p=0.53). Long-term survival was
best in SBP patients (83.3% at 5 years vs. 77.6% [MP] vs. 67.1% [SP], p=0.09).
In patients with complicated IE (presence of RI or PVE, n=77), survival advantage
in SBP patients became more apparent (86.9% at 5 years [SBP] vs. 81.3% [MP]
vs. 57.2% [SP], p=0.07 and pSBP/SP=0.05). No early re-infection (<90 days) oc-
curred in SBP patients, versus 4.4% in MP and 7.1% in SP (p=0.29). At latest
follow-up, rate of re-operation for re-infection was 6.7% [SBP] vs. 11.1% [MP] and
12.5% [SP] (p=0.67). Prosthesis failure occurred in 3.3% in SBP and 1.8% in SP
patients (p=0.52).

Survival in patients with endocarditis.

Conclusions: Use of SBP provides favourable outcomes in patients with IE with
low rates of re-infection and valve deterioration. Despite a more advanced age
and a higher risk profile in SBP patients, long-term survival compares favourably
to patients who received MP and SP. This is likely due to a more radical excision
of infected tissue. SBP should be favoured especially in patients with complicated
IE.
Acknowledgement/Funding: King’s College Hospital Charity.
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Prognostic relevance of pulmonary arterial compliance after therapy
initiation or escalation in patients with pulmonary arterial hypertension

S. Ghio1, R. Badagliacca2, M. D’Alto3, P. Vitulo4, P. Argiento3, M. Mule5,
F. Tuzzolino4, L. Scelsi1, E. Romeo3, C. Raineri1, L. Martino4, C. Tamburino5,
R. Poscia2, A. Greco1, C.D. Vizza2. 1Policlinic Foundation San Matteo IRCCS,

Cardiology, Pavia, Italy; 2Sapienza University of Rome, Cardiovascular and

Respiratory Science, Rome, Italy; 3Second University of Naples, Cardiology,

Naples, Italy; 4Mediterranean Institute for Transplantation and High Specialization

Therapies (IsMeTT), Pulmonology Unit, Dept. for the Treatment and Study

of Cardiothoracic Diseases and Cardiothoracic Tr, Palermo, Italy; 5Ferrarotto

Hospital, Cardiology, Catania, Italy

Background: Conventional hemodynamic parameters are considered to be the
gold standard indices of outcome in pulmonary arterial hypertension (PAH); on
the contrary, few data support the hypothesis that the pulsatile component of right
ventricular afterload provides important prognostic information.
Purpose: The aim of the study was to investigate the prognostic significance of
pulmonary arterial compliance (PCa) and of its change after therapy initiation or
escalation in PAH patients.
Methods: A cohort of 419 consecutive PAH patients (308 naive and 111 preva-
lent) underwent right heart catheterisation (RHC) prior to initiating or escalating
PAH targeted therapy. RHC was repeated in 255 patients (61%) after 4 to 12
months of therapy as 62 patients died and 102 (24%) did not undergo a follow-up
RHC within the first year.
Results: After the follow-up RHC, 63 patients died over a median follow-up pe-
riod of 39 months. At multivariate analysis, age >50 yo, male gender, etiology
associated with systemic sclerosis, persistence of WHO class III/IV and reduced
PCa at follow-up RHC were the independent parameters significantly associated
with poor prognosis. At ROC analysis the optimal cut-off point of PCa to predict
survival was 1.4 ml/mmHg (AUC 0.73, sensitivity 81.8%, specificity 58.8%).
Conclusions: In PAH patients hospitalized to initiate or to escalate PAH specific
therapy, failure to improve PCa after therapy is a strong hemodynamic predictor
of poor prognosis.
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Follow-up haemodynamic assessment as a predictor of survival in
scleroderma-associated pulmonary arterial hypertension

T. Kotecha, B.E. Schreiber, C.E. Handler, C.P. Denton, J.G. Coghlan. Royal Free

Hospital, Cardiology, London, United Kingdom

Background: Scleroderma-associated pulmonary arterial hypertension (SSc-
PAH) has higher mortality than other types of pulmonary hypertension (PH). It
is suggested that cardiac index (CI) and pulmonary vascular resistance (PVR)
4 months post-treatment predict survival (1). In this single-center retrospective
study, we examined this hypothesis and other haemodynamic predictors of sur-
vival in a larger cohort of SSc-PAH.
Methods: Patients with SSc-PAH undergoing right heart catheterization (RHC)
at baseline and 3–6months from 2005–2015 were included. Survival analysis
was performed using Kaplan-Meier method. Comparison between groups was
assessed by log-rank test.
Results: 175 patients were included with median follow up of 5.25 years (Table
1). Females had better 3-year survival (79.1% vs 59.3%, p=0.007) but this
balanced out at 5 years (65.4% vs 59.3%, p=0.133). Mean pulmonary artery
pressure (mPAP) 25–35mmHg at baseline carried better 5-year survival than
mPAP>35mmHg (Figure 1a). CI>2.7L/min/m2 at 3–6 months, rise in CI greater

Figure 1

Table 1. Characteristics & haemodynamics

Characteristics

Total number, n 175
Female, n (%) 146 (83.4)
Deaths, n (%) 74 (42.2)
Median follow up, years (Q1; Q3) 5.3 (2.7; 7.1)

Haemodynamics Baseline, mean ± SD 3–6 months, mean ± SD

RAP, mmHg 8.42±4.82 7.73±3.85
mPAP, mmHg 42.0±11.48 39.15±11.78
PCWP, mmHg 10.52±3.39 10.92±3.02
Cardiac index, L/min/m2 2.74±0.70 2.96±0.73
PVR, dyn.s/cm5 597.74±316.76 495.9±281.20
Body surface area, m2 1.71±0.21 1.70±0.21

than 50%, and fall in PVR all showed a trend towards improved survival without
reaching statistical significance (Figures 1b,c,d). Change in mPAP and right atrial
pressure (RAP) showed no correlation with survival.
Conclusion: In our cohort, no haemodynamic parameters at 3–6months pre-
dicted survival. This may be due to escalation of treatment in those with
poor haemodynamic response. Predicting outcomes in SSc-PAH using invasive
haemodynamics remains challenging. Non-invasive tools, such as cardiac mag-
netic resonance, warrant further investigation as an alternative for monitoring
progress (2).
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Borderline pulmonary pressure elevation is associated with worse
prognosis in patients at risk for pulmonary hypertension

P. Douschan1, G. Kovacs1, V. Foris1, A. Avian2, A. Olschewski3, H. Olschewski1.
1Medical University of Graz, Division of Pulmonology, Graz, Austria; 2Medical

University of Graz, Institute of Medical Informatics and Statistics, Graz, Austria;
3Ludwig Boltzmann Institute for Lung Vascular Research, Graz, Austria

Introduction: According to recent guidelines pulmonary hypertension (PH) is de-
fined as an elevation of mean pulmonary arterial pressure (mPAP) ≥25mmHg.
Under physiological conditions normal mPAP is considered to be 14±3mmHg.
The prognostic relevance of mPAP under 25mmHg has not been systematically
addressed.
Methods: We retrospectively analysed hemodynamics and survival data of pa-
tients undergoing right heart catheterization between 2006 and 2014 at our clinic.
Patients were clustered into 4 mPAP groups (≤17mmHg: lower normal-, 18–
20mmHg: upper normal-, 21–24mmHg: borderline PAP; ≥25mmHg: PH). Base-
line characteristics including number of cardiopulmonary comorbidities were as-
sessed. Parametric and non-parametric ANOVAs were performed to check for
significant differences between mean PAP groups. Kaplan-Meier- and multivari-
ate COX-Regression analysis for survival were performed.
Results: 547 patients were analysed (64% female, age 62±14yr, mPAP
29.6±15.1mmHg). Kaplan-Meier analysis revealed worse survival in patients with
upper normal- and borderline PAP as compared to patients with lower normal
PAP (p<0.05). Patients with PH had worse survival than patients with normal or
borderline PAP (p<0.01). In addition, number of comorbidities was a significant
predictor for survival in univariate analysis (p<0.005). Multivariate Cox Regres-
sion analysis revealed that mPAP (p≤0.001; 18–20 mmHg: HR 1.91 95% CI 0.9–
4.3; 21–24 mmHg: HR 2.2 95% CI 1.1–4.6; ≥25mmHg: HR 4.6 95% CI 2.6–8.2)
was an age independent predictor for survival, whereas number of comorbidities
was not. In multivariate analysis there was no significant difference between the
lower-normal and upper-normal PAP groups (p=0.12). However, borderline PAP
elevation still showed significantly worse survival as compared to lower-normal
PAP (p=0.03).
Conclusion: Borderline-PAP elevation is associated with worse prognosis in pa-
tients at risk for PH. Upper-normal PAP is associated with significant worse sur-
vival as compared to lower-normal PAP in univariate but not in multivariate anal-
ysis (corrected for age and number of comorbidities).
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Comparison of different types of pulmonary hypertension in patients
with connective tissue disease

G. Mazzanti, M. Palazzini, A. Manes, C. Bachetti, E. Gotti, F. Dardi, A. Rinaldi,
A. Albini, E. Monti, D. Guarino, N. Galie’. University of Bologna, Department

of Specialized, Diagnosticand Experimental Medicine – DIMES - Bologna/IT,

Bologna, Italy

Background: Pulmonary hypertension (PH) is a well-known complication in con-
nective tissue disease (CTD) and can be due to distal pulmonary arteries obstruc-
tive disease (pulmonary arterial hypertension – PAH-CTD), left heart diseases
(LHD) or lung diseases (LD). The prognostic impact of PAH is well known in CTD
patients but few data are available on the survival of CTD patients with PH due to
other conditions.
Purpose: To compare survival of CTD patients with PAH, PH-LHD or PH-LD.
Methods: Consecutive CTD patients with PAH, PH-LHD and PH-LD referred to
our center underwent baseline right heart catheterization, 6-minute walk distance
(6MWD) and echocardiographic evaluation. Patients were treated according with
current PH guidelines. Data were analysed by Kruskal-Wallis test. Kaplan-Meier
curves were used to estimate survival.
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Results: We included 242 patients with CTD (170 PAH, 37 PH-LHD, 35 PH-LD).
Baseline characteristics are shown in the table. Survival at 1, 2 and 5 years were:
77%, 64% and 32% in PAH patients, 90%, 78% and 43% in PH-LHD patients and
84%, 65% and 33% in PH-LD patients (p-value= 0.563).

Median (interquartiles) PAH n=170 PH-LHD n=37 PH-LD n=35 p-value

Age (years) 65 (55–72) 69 (61–78) 69 (60–75) 0.056
Male sex (%) 13 14 40 <0.001
NYHA III/IV (%) 88 59 60 <0.001
6MWD (m) 319 (233–400) 368 (292–409) 344 (238–400) 0.548
RAP (mmHg) 7 (4–12) 10 (8–13) 5 (2–6) <0.001
mPAP (mmHg) 48 (39–55) 31 (29–42) 31 (27–40) <0.001
PAWP (mmHg) 8 (6–10) 20 (18–21) 8 (7–11) <0.001
Cardiac index (l/min/m2) 2.4 (1.9–3.0) 2.5 (2.0–3.1) 2.9 (2.4–3.4) 0.003
PVR (WU) 10 (7–14) 3 (2–5) 5 (4–7) <0.001
RV diastolic area index (cm2/m2) 16 (13–18) 12 (10–14) 14 (11–17) <0.001
LV diastolic volume index (ml/m2) 29 49 41 <0.001
LVEF (%) 71 62 69 <0.001

EF: ejection fraction; LV: left ventricle; PAP: pulmonary artery pressure; PAWP: pulmonary artery
wedge pressure; PVR: pulmonary vascular resistance; RAP: right atrial pressure.

Conclusions: CTD patients with PAH have the worst functional, hemodynamic
and echocardiographic characteristics. Despite remarkable clinical, functional
and haemodynamic heterogeneity, no differences in survival were found between
patients with PAH, PH-LHD and PH-LD outlining the prognostic relevance of the
underlying systemic disease.
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The clinical characteristics and long-term prognosis of pulmonary
arterial hypertension associated with hereditary hemorrhagic
telangiectasia (HHT-PAH): a case series

W. Li, C.-M. Xiong, Q. Gu, Q. Luo, X.-H. Ni, Z.-H. Liu, J.-G. He. Fuwai Hospital,

Chinese Academy of Medical Sciences and Peking Union Medical College,

Pulmonary Vascular Disease Center, Beijing, China People’s Republic of

Background: Hereditary hemorrhagic telangiectasia (HHT) is a rare autosomal
dominant inherited vascular disorder resulting in multiple arterial venous malfor-
mations. Pulmonary arterial hypertension (PAH) is increasingly recognized as a
severe complication of HHT, however little is known about the clinical character-
istics and prognosis of HHT-PAH.
Purpose: We aimed to describe the baseline clinical, echocardiographic and
hemodynamic characteristics, treatment options and follow-up data in 11 HHT-
PAH patients.
Methods: Newly diagnosed HHT-PAH patients in a single pulmonary hyperten-
sion expert centre between October 2007 and April 2015 were prospectively re-
cruited and followed every half year. The clinical diagnosis of HHT was made ac-
cording to Curaçao criteria and PAH was confirmed by right heart catheterization
(RHC). The baseline clinical, echocardiographic and hemodynamic parameters
and treatment options were recorded.
Results: 11 HHT-PAH patients were finally enrolled, and female was predomi-
nant (81.8%) with mean age of 34.0 years (range 22–49 years). Patients all had
spontaneous recurrent epistaxis, eight had multiple telangiectasias at character-
istic sites, five had visceral lesions and eight had at least one first degree relative
with HHT. Among them, 9 patients had a definite HHT diagnosis, while 2 patients
had a possible HHT diagnosis. Their world health organization functional class
(WHO-FC) distributed as 9.1%/36.4%/54.5% (I/II/III) and 6-minute walk distance
was 413±53 meters. Hemodynamic parameters assessed by RHC showed a right
atrial pressure (RAP) of 7.8±6.1 mmHg, a mean pulmonary artery pressure of
55.8±20.3 mmHg, a right ventricle end diastolic pressure (RVEDP) of 12.36±6.58
mmHg, a pulmonary capillary wedge pressure of 8.1±3.4 mmHg, a pulmonary
vascular resistance of 10.3±6.4 wood, and a cardiac index of 3.86±1.25 ml/min.
Only one patient had a positive acute vasoreactivity test result. Echocardio-
graphic parameters showed a RV/ left ventricle (LV) end diastolic diameter ratio of
87.68±30.89%, and three patients had pericardial effusion. All patients received
PAH supportive therapy including digoxin and diuretics. 9 patients received PAH
specific therapy. The mean follow-up time was 2.7±1.6 years (range 0.77–5.89
years). At the end, 3 patients died while 8 patients survived. The 1- and 2- year
survival rates were 90.9% and 77.9% respectively. Comparing with survivors, de-
ceased patients tended to have higher RAP (p=0.044), RVEDP (p=0.002) and
total bilirubin (p=0.012), but lower prothrombin time activity percentage (PTA,
p=0.010) and partial pressure of carbon dioxide (pCO2, p=0.006) at baseline.
However baseline WHO-FC distribution, PAH specific therapy and pericardial ef-
fusion showed no difference between two groups.
Conclusion: The survival rates and hemodynamic characteristics of HHT-PAH
were similar with idiopathic PAH. HHT-PAH with higher RAP, RVEDP, total biliru-
bin, and lower PTA, pCO2 may have worse prognosis.
Acknowledgement/Funding: National Key Technology R&D Program, China
(project number: 2011BAI11B15)
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BMPR2 mutations in patients with pulmonary arterial hypertension.
Implications for outcome

A. Greco1, A. Capettini1, A. Cannito1, C. Pavesi1, C. Danesino2, C. Olivieri2,
S. Plumitallo2, F. Ornati2, C. Raineri1, L. Scelsi1, S. Ghio1, L. Oltrona Visconti1.
1Policlinic Foundation San Matteo IRCCS, Cardiology, Pavia, Italy; 2Policlinic

Foundation San Matteo IRCCS, Molecular Medicine, Pavia, Italy

Background: Pulmonary arterial hypertension (PAH) is a rare disorder charac-
terised by progressive remodelling of the small pulmonary arteries resulting in
increased pulmonary vascular resistance and ultimately right ventricular failure
and death. Mutations in the gene encoding the bone morphogenetic protein re-
ceptor type II (BMPR2) are the commonest genetic cause of PAH. Recently, it has
been shown that these mutations are associated with an increased risk of death
or transplantation and all-cause mortality.
Purpose: To describe the epidemiology of BMPR2 mutations and the association
with outcome in patients treated in a single North Italian referral center for PAH.
Methods: Since November 2013, 64 patients with idiopathic PAH and 16 family
members have undergone genetic testing at our center. DNA was extracted from
peripheral blood using standard procedures and specific primers were used to
amplify the BMPR2 coding regions. Sanger sequencing was performed to identify
disease-causing mutations. Preliminary data are available in 39 patients and 9
family members (mean age 47±4 years, 64% female gender, 15% in WHO class
III).
Results: BMPR2 mutations have been observed in 10 patients (26% of the entire
population). Mutations have been detected in the exons 1,3,7,8 and 11. Seven
out of ten mutations were missense substitutions while 3 mutations lead to a trun-
cated protein. Seven mutations are unpublished and are for the first time related
to idiopathic PAH. Idiopathic PAH patients carrying BMPR2 mutations were more
frequently of female gender (60%), had a more severe disease (30% were in
WHO class III, 40% in triple combination therapy with 2 included in the lung trans-
plant list) and a more severe haemodynamic profile (60% had a cardiac index <2
l/min/ mq).
Conclusions: The preliminary data of this single Italian referral center study are
in agreement with literature data that idiopathic PAH patients with BMPR2 mu-
tations present with more severe disease, and are at increased risk compared
to those without BMPR2 mutations. Genetic counselling and BMPR2 mutation
screening should be offered by referral center to patients with idiopathic PAH.
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Right ventricular longitudinal peak systolic strain predicts survival in
precapillary pulmonary hypertension

S.A. Mouratoglou, V. Kamperidis, G. Giannakoulas, S. Hadjimiltiades, G. Sianos,
H. Karvounis. Aristotle University of Thessaloniki, AHEPA University Hospital,

1st Department of Cardiology, Thessaloniki, Greece

Background: The use of two-dimensional speckle tracking in the assessment of
right ventricular dysfunction in patients with precapillary pulmonary hypertension
(pPH) has been recently introduced. Thus, little is known on the prognostic value
of right ventricular longitudinal peak systolic strain (RV-LPSS) in patients with
pPH.
Purpose: The aim of the current study is to evaluate RV-LPSS as an indepen-
dent associate of survival and to investigate the additive role of RV-LPSS in the
prognostic significance of already recognized markers of survival in pPH.
Materials and methods: All consecutive adult patients with pPH classified as
group 1 or 4 according to current guidelines were prospectively included. They
underwent six minute walk test (6MWT), assessment of NT-proBNP serum lev-
els and echocardiographic evaluation in the day of enrollment. Speckle-tracking
analysis of the RV was performed from the apical 4-chamber view images. Time
from enrollment to death due to pPH was recorded for all patients. In order to fur-
ther evaluate the additive prognostic value of RV-LPSS, three different regression
models were built using each one of the following known predictors of survival in
pPH patients (NT-proBNP, WHO functional class and distance walked in 6MWT).
Results: In total, 40 patients with pPH (13 men, 51.2±15.6 years) were stud-
ied. Over a median follow-up period of 31.3 months (IQR 27.7–37.9 months),
10 patients died. Univariate Cox proportional hazard analysis showed that WHO

Model comparisons

Multivariable analysis Model comparison

HR 95% CI p value −2LL χ2 p value c-statistic

Model A (6MWD) 3.769 1.204–11.795 0.023 56.381 16.997 <0.0001 0.712
Model A + RV-LPSS – – – 54.288 17.762 <0.0001 0.796
6MWT 2.928 1.001–9.226 0.011 – – – -
RV-LPSS 5.391 1.467–19.814 0.014 – – – -
Model B (NT-proBNP) 5.817 1.297–26.100 0.021 65.901 5.420 0.02 0.704
Model B + RV-LPSS – – – 61.808 8.525 0.014 0.760
NT-proBNP 1.001 1.001–1.003 0.043 – – – –
RV-LPSS 1.133 1.004–1.279 0.042 – – – –
Model C (WHO class) 10.010 2.931–34.190 <0.0001 62.862 6.961 0.008 0.705
Model C + RV-LPSS – – – 60.153 9.662 0.008 0.780
WHO class 4.193 1.119–15.721 0.033 – – – –
RV-LPSS 1.102 1.002–1.235 0.045 – – – –

6MWD: distance walked in 6 minute walk test, RV-LPSS: right ventricular longitudinal peak sys-
tolic strain, HR: hazard ratio, CI: confidence interval, −2LL: -2 likelihood ratio, χ2: chi squared, p:
statistical significance.
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functional class, 6MWT distance, NT-proBNP and RV-LPSS were significant pre-
dictors of survival. RV-LPSS remained an independent predictor of survival in
multivariable Cox proportional hazard regression analysis after adjusting for WHO
functional class, 6MWT distance and NT-proBNP respectively (Table). Addition of
RV-LPSS to each one of the regression models resulted in a significant improve-
ment in χ2 and increase in c-statistic, suggestive of improved survival prognosis
(Table).
Conclusion: RV-LPSS is an independent predictor of survival in patients with
pPH.
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Effects of human immunodeficiency virus infection on pulmonary
artery pressure in children
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Background: Pulmonary hypertension is a potential complication of HIV infec-
tion and may result in right ventricular failure and premature death. There are no
data of the effects of vertically acquired HIV infection and/or antiretroviral therapy
(ART) on pulmonary artery pressure.
Methods: We performed a cross-sectional study of 112 HIV infected children
(48 ART-naïve, 54 ART-exposed) and 51 HIV uninfected controls to estimate pul-
monary artery pressure using the following echocardiography parameters: tricus-
pid valve jet regurgitation peak velocity (TVR jet velocity), left ventricular (LV) sys-
tolic and diastolic eccentricity indexes, and right ventricular (RV) function, which
was assessed by measuring tricuspid annulus plane systolic excursion (TAPSE).
The association between either ART-naive or ART-exposed HIV infection was ex-
plored using general linear modelling with adjustment for potential confounders
and intermediary variables.
Results: ART-exposed HIV infected children had higher mean TVR jet velocity
both in unadjusted (difference 0.36 m/s, 95% CI 0.07 to 0.40, p=0.003) and ad-
justed analyses (difference 0.36 m/s, 95% CI 0.12 to 0.60, p=0.003) as well as
higher eccentricity index (adjusted difference 0.06, 95% CI 0.01 to 0.11, p=0.02),
indicating higher pulmonary artery pressure than controls. ART-naive HIV infected
children, had a lower TAPSE (adjusted difference -2.2 mm, 95% CI -3.73 to -0.71,
p=0.004), indicative of reduced RV systolic function, despite no statistically sig-
nificant differences in TVR jet velocity (crude difference 0.17 m/s, 95% CI -0.07
to 0.40, p=0.17; adjusted difference 0.18 m/s, 95% CI -0.06 to 0.43, p=0.14). The
LV eccentricity index in these ART-exposed children was significantly higher than
normal however, lower respiratory tract infection (LRTI) seemed to partially ac-
count for the effect, also for the association between ART-naïve HIV infection and
reduced RV systolic function.
Conclusions: ART-exposed HIV infection is associated with higher pulmonary
artery pressure, while ART-naïve HIV infection appears to be associated with re-
duced RV systolic function. LRTI partially mediates the associations found in both
ART-naïve and ART-exposed HIV infected children.
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Pulmonary hypertension in patients with transposition of great
arteries or pulmonary atresia

C. Montanaro1, B. Alvarez-Alvarez2, M. Ministeri1, R. Alonso-Gonzalez1,
L. Swan1, A. Uebing1, W. Li1, S. Babu-Narayan1, M. Gatzoulis1, K. Dimopoulos1.
1Royal Brompton Hospital, Adult Congenital Heart Disease and Pulmonary

Hypertension Centre, London, United Kingdom; 2Hospital of Meixoeiro, Vigo,

Spain

Background: There is clear evidence on benefit of advance therapy (AT) in
Eisenmenger syndrome relating to simple cardiac defects. Little is known how-
ever on the effect of AT in pulmonary hypertension (PH) for patients with complex
congenital heart disease (CHD), such as transposition of great arteries after atrial
switch procedure (TGA-AS) or pulmonary atresia (PA).
Purpose: To study long-term safety and clinical efficacy of ATs in TGA-AS and
PA.
Methods: All adult patients with TGA-AS or PA diagnosed with precapillary PH
(in the absence of other causes) followed-up in our Centre between 2004 to 2014
were identified; demographic, clinical data and investigations were retrospectively
reviewed.
Results: Fourteen TGA-AS patients (pts) had PH; their median age 40 [range
26–48] years (yrs), 57% male, age at AS procedure 2.5 [0.06–27] yrs. Six (42.9%)
pts had a non-restrictive VSD and underwent a palliative mustard procedure. Nine
(64.3%) pts received AT (6 phosphodiesterase type 5 inhibitor [PDE5i], 3 endothe-
lin receptor antagonist [ERA]). At short-term follow-up (median 1.0 [0.75–1.5] yrs),
there was trend towards improving functional class (p=0.07), but no change on
6MWT or BNP. At long-term follow (median 4.5 [1.6–8.3] yrs), one patient died of
congestive heart failure. Three (33%) pts required combination AT at a median
3 [2–5] yrs from initiation (PDE5i+ERA±prostanoid). BNP and 6MWT remained
unchanged.

Twenty-six pts with PA had PH (median age 36.5 [18–51] yrs, 19% male, ma-
jor aorto-pulmonary collateral arteries were present in 88.5% of pts); 20 (77%)
of them received AT (16 PDE5i, 4 ERA). At short-term follow-up (median 0.87
[0.25–1.4] yrs), there was trend towards better functional class (p=0.13), but no
changes on 6MWT or BNP. During long-term follow-up 2.6 [0.6–6.8]yrs, 6 (30%)
pts required combination AT (PDE5i+ERA), while 4 pts developed intolerance and
were switched to a different AT class. There was no change in FC and 6MWT or
any deterioration in left ventricular function, but BNP (n=13) increased from 49
ng/dL[10.5–360.5] to 78 [19–1219] ng/dL, p=0.01. Five (25%) pts died at a me-
dian 2.9 [1.6–7.6]yrs from commencing AT, 2 of haemoptysis, 1 of brain haemor-
rhage, 1 of heart failure and 1 cause unknown; 3 pts were on combination ATs at
the time of death.

Functional Class after PH-therapy

Conclusions: PH in pts with PA and TGA-AS is not uncommon and should be
promptly diagnosed and managed, as it is associated with significant mortality.
ATs appear to be safe and maybe associated with functional benefits and disease
stabilization. Larger prospective studies are warrant in this complex area.
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Effects of treatment with methotrexate associated to lipid
nanoparticles on diabetic cardiomyopathy in rats

A.F. Marques1, M.C. Guido1, E.R. Tavares1, D.L. Bispo1, M.D. Mello2,
V.M. Salemi2, R.C. Maranhao1. 1Heart Institute of the University of Sao Paulo

(InCor), Lipid Metabolism Laboratory, Sao Paulo, Brazil; 2Heart Institute of the

University of Sao Paulo (InCor), Heart Failure Laboratoty, Sao Paulo, Brazil

Background: Diabetic cardiomyopathy is characterized by increased myocardial
stiffness, myocyte hypertrophy, myocardial fibrosis, cell death and diastolic dys-
function. Previously we showed that lipid nanoparticles, that bind to lipoprotein
receptors, have the capability to concentrate carried drugs in sites with inflam-
mation and atherosclerotic lesions. The treatment with metothrexate (MTX) asso-
ciated with LDE reduces inflammation and tissue proliferation in atherosclerotic
lesions in rabbits.
Purpose: To investigate in rats the effects of LDE-MTX association on diabetic
cardiomyopathy induced by streptozotocin (STZ).
Methods: Male Wistar rats were submitted to diabetes mellitus (DM) induction by
a single dose i.v. of STZ (50mg/kg) dissolved in 1M citrate buffer. After two weeks
we checked the blood glucose levels and animals with glucose <300 mg/dL were
excluded. DM rats were divided into 3 groups: DM-LDE, treated only with LDE;
DM-MTXc treated with commercial MTX; DM-LDE-MTX treated with LDE-MTX.
MTX dose was 1 mg/kg, i.p., weekly. SHAM group (without DM) received citrate
buffer injection and animals were treated with saline solution once a week for
6 weeks. Six weeks after the blood glucose evaluation, echocardiography was
performed. The animals were then euthanatized for morphological analysis and
protein expression by Western blot.
Results: Compared to DM-LDE and DM-MTXc groups, treatment with LDE-MTX
markedly improved blood glucose (634±65 mg/dL; 557±99 mg/dL and 469±97
mg/dL, respectively) and insulin secretion (11±4 U/L; 8±3 U/L and 86±17 U/L re-
spectively). LDE-MTX reduced (p<0.05) inflammation, cardiac hypertrophy and
left ventricular myocardial fibrosis. Moreover, LDE-MTX significantly (p<0.05) de-
creased the expression of macrophages, TNF-α, collagen I and pro-apoptotic fac-
tors caspase 3 and BAX. The expression of antioxidant enzymes catalase and
SOD1 was also higher compared to DM-LDE and DM-MTXc groups. The animals
treated with LDE-MTX showed no toxicity.
Conclusion: The treatment with the association LDE-MTX improved blood glu-
cose levels, insulin secretion, cardiac hypertrophy, myocardial fibrosis and the in-
flammatory process. These results were achieved without observable toxicity, so
that this new therapeutic approach should be considered for future clinical trials.
Acknowledgement/Funding: FAPESP and CAPES

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/37/suppl_1/1/2197550 by Biblioteca Biologica user on 22 February 2024



Cardiomyopathies 159

P878 | BEDSIDE
NT-proBNP: a potent parameter of clinical success of PTSMA in
patients with HOCM

A.C. Goetz, A.G. Rigopoulos, B. Pfeiffer, K. Papadopoulou, H. Seggewiss.
Leopoldina Hospital, Internal Medicine I - Cardiology, Schweinfurt, Germany

Background: Percutaneous transluminal septal myocardial ablation (PTSMA)
performed in symptomatic patients with hypertrophic cardiomyopathy (HOCM)
creates a micro-infarction by administering pure ethanol in a suitable septal coro-
nary branch. The corresponding myocardium is believed to subsequently heal
and remodel itself with resulting gradient reduction and symptom relief.
Methods: Blood samples of 47 symptomatic consecutive patients (mean age:
57±12 years; 31 male; admission: Oct. 2013 - Sept. 2014; without any history
of septal reduction therapies) were taken at rest before early rising the day of
PTSMA, at discharge and again at 3- and 12-month-follow-up visit.
Results: The extent of myocardium infarction after PTSMA was estimated with
blood-testing for maximum Creatinkinase output, reaching 992 U/l (IQR: 670–
1296 U/l).
Three months after PTSMA overall NT-proBNP levels were significantly lower
(p=0.000015) compared to baseline, only to be underscored significantly
(p=0.000016) once again at 12-month-follow-up. In 9 patients without satisfactory
gradient reduction and indication for re-PTSMA or myectomy at follow-up, there
was no significant (p=0.21) reduction of NT-proBNP levels at 3-month-follow-up
(Median: 1307 pg/ml; IQR: 459–1956 pg/ml) compared to baseline (Median: 1284
pg/ml; IQR: 382–2941 pg/ml). Eventually, one of these patients received a myec-
tomy and 4 such patients had a re-PTSMA performed during follow-up. In con-
trast, the other 36 patients with good haemodynamic results already showed a
significant (p=0.000025) reduction of NT-proBNP levels at 3 months (Median:
309 pg/ml; IQR: 129–486 pg/ml) compared to their baseline-levels (Median: 503
pg/ml; IQR: 190–1092 pg/ml).
NT-proBNP 3-month-levels correlated significantly with interventricular septum-
thickness (r=0.35; p<0.05) and LVOT-gradient at rest/after Valsalva-manoeuvre
(r=0.43/r=0.49; p<0.05).

Baseline (N=47) 3 months (N=45) 12 months (N=34)

NYHA 2.7±0.6 1.5±0.7 1.4±0.6
VO2max [ml/min/kg] 20.1±5.0 20.8±4.5 21.5±5.3
IVSd [mm] 19±4 16±4 14±4
LVOT-gradient (at rest / after

Valsalva) [mmHg] 56±37 / 100±43 25±29 / 48±44 26±30 / 39±36
NT-proBNP [pg/ml] 586 (IQR: 237–1284) 364 (IQR: 200–586) 214 (IQR: 88–637)

Conclusion: In patients with symptomatic HOCM who underwent PTSMA, a sig-
nificant fall in NT-proBNP levels during follow-up seems to correlate with objective
haemodynamic and clinical improvement. In this sense, NT-proBNP could be a
useful marker of clinical success after septal reduction treatment for HOCM.
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Technetium pyrophosphate cardiac imaging in asymptomatic variant
transthyretin-related cardiac amyloidosis
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Background: Transthyretin-related cardiac amyloid (ATTR-CA) is an increasingly
recognized cause of heart failure with preserved ejection fraction (HFpEF). In
single center studies, technetium pyrophosphate (99mTc-PYP) cardiac imaging
has been shown to noninvasively identify ATTR-CA with a quantitative heart-to-
contralateral chest (H/CL) ratio threshold >1.5. While 99mTc-PYP is well charac-
terized in patients with overt cardiomyopathy, the utility of 99mTc-PYP in patients
with variant TTR genotype (TTRm) without signs or symptoms of heart failure
remains undetermined.
Purpose: To assess the utility of 99mTc-PYP cardiac imaging in patients with
variant TTR genopositivity without heart failure in a single center experience.
Methods: Forty patients who underwent clinical examinations, echocardiogra-
phy, measurement of cardiac biomarkers, and 99mTc-PYP scintigraphy (planar
imaging) were subsequently subdivided into three groups: (1) patients with non-
amyloid HFpEF, n=8 (2) asymptomatic TTR mutation carriers, n=12 and (3) TTR
mutation carriers with symptoms of heart failure (ATTRm), n=20. Cardiac reten-
tion of 99mTc-PYP was assessed using both a semi-quantitative visual score
(range: 0 [no uptake] to 3 [uptake greater than bone]) and a H/CL ratio on pla-
nar images. Continuous and categorical variables were compared between the
groups.
Results: TTR mutation carriers appeared phenotypically normal as compared to
patients with ATTRm cardiac amyloidosis as determined by left ventricular ejec-
tion fraction (61±8 vs 51±14, p=0.02), interventricular septal thickness (0.9±0.3
vs 1.5±0.3, p<0.001) and E/e’ (8.1±1.5 vs. 18.1±8.9, p<0.001). However, ab-
normal 99mTc-PYP uptake was observed in the 12 asymptomatic TTR mutation
carriers without heart failure as follows, grade 1 (n=3), grade 2 (n=3) and grade 3
(n=4). In addition, 99mTc-PYP uptake was increased among asymptomatic carri-

ers as compared to patients with HFpEF (H/CL ratio 1.5±0.4 vs 1.2±0.1, p=0.02),
but lower as compared to symptomatic ATTRm (H/CL ratio 1.5±0.4 vs 1.8±0.4,
p=0.02).
Conclusion: 99mTc-PYP scintigraphy demonstrated abnormal uptake by both
quantitative and semi-quantitative methods among asymptomatic carriers of TTR
mutations. These data suggest that abnormal 99mTc-PYP may be the first mea-
surable manifestation of ATTR cardiac amyloidosis.
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Clinical features and prognosis of pediatic patients with left
ventricular noncompaction

K. Hirono1, A. Takasaki1, Y. Hata2, M. Okabe1, H. Nakaoka1, K. Ibuki1,
S. Ozawa1, N. Nishida2, F. Ichida2. 1University of Toyama, Department of

Pediatrics, Toyama, Japan; 2University of Toyama, Department of Legal

Medicine, Toyama, Japan

Introduction: Left ventricular noncompaction cardiomyopathy (LVNC) is charac-
terized by a left ventricle with a prominent trabecular meshwork. Long-term prog-
nosis of LVNC has not been fully elucidated yet.
Purpose: The aim of this study is to clarify the difference between infantile and
juvenile cases and identify the risk factor of poor prognosis of LVNC in the largest
series to date.
Methods: Based on nationwide surveys of LVNC in Japanese children, we com-
pared the clinical features and anatomical properties of infantile cases of LVNC
(<2 years: 85 cases) with that of juvenile cases (2–15 years: 73 cases). In addi-
tion to the standard noncompacted to compacted layer (N/C) ratio, we developed
an echocardiographic criteria which represents an average of N/C ratios in five
wall segments to estimate the severity of LVNC.
Results: The duration of follow-up ranged from 15 days to 22 years (median 5
years). Although most patients in the infantile group had clinical signs of severe
heart failure at initial presentation (70.1%), the majority of juvenile cases were
asymptomatic and identified when screened for cardiac abnormalities, such as
ECG screening (55.8%). WPW syndrome was higher in both groups (infantile
group: 9.7%, juvenile group: 10.0%) than those reported in adults, but the inci-
dence of LBBB and VT was lower than those reported in adults. On echocardio-
graphy the maximum N/C ratio was mostly observed at the apex in both groups.
Neither noncompaction score nor N/C score was significantly different between
both groups. Left ventricular ejection fraction (LVEF) at initial presentation was
significantly lower in the infantile group than in the juvenile group. Although sur-
vival analysis showed poor prognosis in the infantile group, the significant risk
factor was LVEF below 50% (p=0.0004, hazard ratio = 9.0), rather than age of
onset.
Conclusions: LVNC in both infantile and juvenile groups showed poor prognosis
when both groups had depressed LVEF at initial presentation, suggesting that the
mechanism of developing LVNC in children might be different from that in adults.
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Outcome assessment by Tissue Doppler-derived Tei index and/or
two-dimensional speckle tracking imaging in patients with AL cardiac
amyloidosis

D. Liu1, K. Hu1, S. Herrmann1, M. Cikes2, G. Ertl1, F. Weidemann3, S. Stoerk1,
P. Nordbeck1. 1University of Wuerzburg, Dept. of Internal Medicine I, Compre-

hensive Heart Failure Center, Wuerzburg, Germany; 2University Hospital Centre

Zagreb, Zagreb, Croatia; 3Katharinen-Hospital, Medical Clinic II, Unna, Germany

Background: Both longitudinal systolic and diastolic deformation parameters de-
rived from speckle tracking imaging (STI) and left ventricular (LV) Tei index, a
known parameter reflecting combined systolic and diastolic myocardial perfor-
mance, were previously reported as valuable parameters to predict the outcome
of patients with cardiac amyloidosis (CA). In this study, we compared the prog-
nostic values between Tei index and deformation parameters in CA patients.
Methods: LV systolic and diastolic functions including tissue-Doppler-derived LV
Tei index and STI-derived deformation parameters were evaluated by echocardio-
graphy in 58 consecutive CA patients (age 64±10 years, 55% male). All patients
completed a one-year follow-up by clinical visit or telephone interview. The pri-
mary end point was all-cause death.
Results: Nineteen (32.8%) out of 58 CA patients died during the one-year fol-
low up (mean 260±132 days). Tei index (0.89±0.29 vs. 0.61±0.16, P<0.001) and
E to global diastolic strain rate ratio (E/LSRdias) were significantly higher while
global systolic strain (LSsys) and strain rate (LSRsys) as well as global diastolic
strain (LSRdias) were significantly lower in non-survivors than in survivors (all
p<0.05). Cox regression survival analysis showed that Tei index [hazard ratio
(HR) 47.04, 95% confidence interval (CI) 7.79–284.10, P<0.001], global LSsys
(HR 1.19, 95% CI 1.06–1.33, P=0.004) and E/LSRdias (HR 1.92, 95% CI 1.19–
3.08, P=0.007) were independent predictors of one-year all-cause mortality after
adjustment for age, gender, and body mass index. Prediction performance (ROC
derived C-statistic) for one-year mortality was 0.85 for Tei index, 0.77 for Global
LSsys, 0.72 for E/LSRdias, 0.87 for Global LSsys (%) + Tei index or E/LSRdias
+ Tei index. Tei index >0.9 and global LSsys absolute value <13% showed ex-
cellent prediction performance for one-year all-cause mortality in CA (specificity
1.00). Whereas Tei index <0.8 and global LSsys >13% strongly predicted one-
year survival in this high-risk cohort (specificity 0.95, Figure 1).
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Figure 1

Conclusions: Both deformation parameters and Tei index serve as reliable pre-
dictors of one-year mortality in CA patients. The combination of Tei index and
deformation parameters provides excellent prediction performance for one-year
mortality and survival in CA patients.
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Prevalence and pathogenic role of copy number variants in
arrhythmogenic cardiomyopathy

K. Pilichou1, E. Lazzarini1, I. Rigato1, R. Celeghin1, M. Cason1, M. De
Bortoli2, A. Rampazzo2, P. Van Tintelen3, L. Daliento1, D. Corrado1,
G. Thiene1, C. Basso1, B. Bauce1, A. Lorenzon2, G. Occhi2. 1University
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Amsterdam, Netherlands

Background: Arrhythmogenic Cardiomyopathy (AC) is an inherited heart muscle
disease associated with point mutations in genes encoding mainly components
of the cardiac desmosome. Conventional mutation screening fails to uncover ap-
proximately 50% of AC genetic variants, whereas growing number of copy number
variants (CNVs) have been recently linked to the disease phenotype.
Aim: To search for CNVs involving desmosomal genes in a large cohort of un-
related AC index cases genotype negative for pathogenic point mutations and to
determine their pathogenic role by family co-segregation
Methods: 161 AC genotype negative probands for 5 AC-associated genes under-
went Multiplex Ligation-dependent Probe Amplification (MLPA) and sequencing
on a ABI 3500 (Thermoscientific). MLPA detected deletions were further con-
firmed by quantitative Real-Time polymerase chain reaction (PCR) on a Light
Cycler 480 (Roche).
Results: CNVs analysis revealed 4 different plakophilin-2 (PKP2) gene rear-
rangements in 9 AC index cases (5.6%), previously undetected by using PCR-
based exon-scanning methodologies. Five probands carried a heterozygous dele-
tion carried a deletion of the entire PKP2 gene (122kb), 2 the deletion of the sole
exon 4, one the deletion of the region comprising exons 6 to 11 and one carried
a duplication of PKP2 exon 1. All probands fulfilled AC definite diagnostic crite-
ria, showing in the majority of cases moderate to severe forms of the disease.
Cascade genetic screening identified 13 family members carrying one of these
deletions; five of them (38%) fulfilled the diagnostic criteria with presence of a
mild form of the disease in 3 and of a moderate form in the remaining two.
Conclusions: Genomic rearrangements are identified in 5.6% of AC probands
negative for pathogenic point mutations in desmosomal genes. Our data highlight
a role for CNVs analysis to increase the diagnostic yield of AC genetic testing.
Preliminary genotype-phenotype correlation in family members shows a relatively
low disease penetrance of CNVs, so that their role in the AC phenotype needs
further evaluation.
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Testing the mayo hypertrophic cardiomyopathy genotype predictor
score

M. Nawaz, L. Pickup, A. Aziz, L. Turvey, J. Hodson, J. Moore, F. Lane, P. Ludman,
P. Leyva, P. Kirchhof, R. Steeds, M. Griffith, M. Frenneaux, H. Cox, W. Bradlow.
Queen Elizabeth Hospital Birmingham, Cardiology, Birmingham, United Kingdom

Introduction: Identifying a disease-causing mutation in hypertrophic cardiomy-
opathy (HCM) permits pre-symptomatic testing to be performed in first degree
relatives. The Mayo Clinic have developed a score to determine the likelihood of
a genetic mutation being identified based on six parameters. This score has not
been tested in other cohorts.
Methods: 196 unrelated patients presenting with a clinical phenotype of HCM
were tested for disease-causing mutations in MYBPC3, MYH7, TNNI3 and
TNNT2. A retrospective study was performed to obtain: age at diagnosis, family
history of HCM and/or sudden cardiac death, maximum left ventricular wall thick-
ness of ≥2.0 cm, echocardiographic reverse curve morphological subtype and
hypertension. Each parameter was assigned 1 point (except hypertension = -1).
To determine whether significant differences were present between gene positive

and negative groups, T-test for the continuous variables and Fisher’s exact tests
were applied. Receiver operating characteristic analysis was also performed.
Results: Overall, 42 patients were found to have a disease-causing mutation in 1
or more HCM-associated genes. 5 out of 6 clinical markers showed a significant
difference between gene-positive and -negative patients, except for maximum left
ventricular wall thickness of ≥2.0 cm. The yield increased step wise from 5% for
individuals with a score of -1, 8% for those scoring 0, 13% for a score of 1; 20%
for a score of 2, 41% for a score of 3 and 82% for a score of 4. When all 5 positive
predictors were present the yield declined to 38%. We attribute this to the small
numbers of patient present within this subgroup (n=8). The area under the ROC
curve for the predictor score was 0.76 (SE=0.04, p<0.001).
Conclusions: We have replicated the value of Mayo HCM Genotype Predictor
Score in this cohort. Being able to predict the likelihood of a positive result helps
inform pre-test counselling and may help to prioritise gene testing.

P884 | BEDSIDE
Speckle tracking derived diastolic strain rate is an independent
determinant of cardiac magnetic resonance detected myocardial
fibrosis in patients with Fabry disease

K. Hu1, D. Liu1, D. Oder1, S. Herrmann1, G. Ertl1, F. Weidemann2, C. Wanner1,
S. Stoerk1, P. Nordbeck1. 1University of Wuerzburg, Department of Internal

Medicine I, Comprehensive Heart Failure Center, Wuerzburg, Germany;
2Katharinen-Hospital, Medical Clinic II, Unna, Germany

Background: Cardiac involvement is common in Fabry disease (FD) patients and
present as replacement myocardial fibrosis in the end-stage of the disease. It is
known that cardiac magnetic resonance imaging (cMRI) detected late enhance-
ment (LE) is significantly associated with diastolic dysfunction in various cardiac
diseases. The link between diastolic dysfunction and LE in FD remains largely
unknown now.
Purpose: This study aimed to investigate the association between echocardiao-
graphic diastolic indices including 2D speckle tracking imaging (STI) derived di-
astolic strain rate and cMRI detected myocardial fibrosis (LE) in FD patients.
Methods: A total of 101 genetically proven FD patients were included (35 male,
mean age 38±14 years). All patients underwent both echocardiography and cMRI
within 1 week. Global and segmental (18-segment) longitudinal systolic strain
(LS_sys) and strain rate (LSr_sys) and diastolic strain rate (LSr_E and LSr_A) by
STI were analysed offline. Patients were divided into no-LE (n=63) and LE group
(n=38).
Results: Patients in LE group were older and had higher body mass index than
those in no-LE group. Cardiac dimensions and systolic function (EF=67±6%) by
conventional echocardiography were normal in this cohort. Advanced diastolic
dysfunction (pseudonormal or restrictive filling pattern) was found in 12 (11.9%)
FD patients and the prevalence of advanced diastolic dysfunction was signifi-
cantly higher in LE group than in no-LE group (28.9% vs. 1.6%, P<0.05). LE
was associated with thicker left ventricular (LV) wall (septal wall 11.6±2.8 vs.
9.0±1.4mm), lower lateral mitral annular plane systolic excursion (MAPSE, 13±3
vs. 15±2mm), larger left atrium (36±4 vs. 33±4mm), and higher early diastolic fill-
ing velocity to mitral motion velocity ratio (E/E’, 14.9±7.7 vs. 9.0±2.9, all P<0.05
vs. no-LE). Multivariable from conventional echocardiography regression models
showed that LV wall thickness (Odds ratio 1.72, P<0.001), lateral MAPSE (OR
0.82, P=0.042) and E/E’ (OR 1.26, P=0.003) were independent determinants of
LE in this cohort. Global LS_sys and global LSr_E were significantly lower in LE
group than in no-LE group. When focusing on segmental strain indices, systolic
strain at basal lateral and anterior walls and LSr_E at basal lateral and posterior
walls were significantly lower in LE group than in no-LE group (all P<0.05). Re-
gression models showed that global LS_sys (OR 1.34, P=0.012), LS_sys at basal
lateral (OR 1.16, P=0.008) and anterior (OR 1.13, P=0.034) walls, and LSr_E at
basal lateral (OR 0.39, P=0.030) and posterior (OR 0.18, P=0.002) walls were
independent determinants of LE while global LS_E (OR 0.67, P=0.59) was not an
independent determinant of LE.
Conclusion: Diastolic dysfunction is associated with LE in FD patients. Reduced
early diastolic strain rates at basal lateral and posterior walls serve as indepen-
dent determinants for myocardial fibrosis in FD patients.
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Pregnancy in women with a cardiomyopathy: outcomes and predictors
from a retrospective cohort

G. Billebeau1, E. Martin2, R. Cheikh-Khelifa1, D. Vauthier-Brouzes2,
E. Gandjbakhch1, R. Isnard1, J. Nizard2, M. Komajda1, M. Dommergues2,
P. Charron1. 1AP-HP - Hospital Pitie-Salpetriere, Paris, France; 2Hospital

Pitie-Salpetriere, Gynecology & obstetrics dept, Paris, France

Background and aim: Pregnancy in women with a cardiomyopathy is consid-
ered at high risk for complications but natural history and predictors of evolution
are still poorly characterized. We evaluated the prevalence and predictors of ma-
ternal and neonatal events during pregnancy in women with a cardiomyopathy,
excluding peripartum cardiomyopathy.
Methods and results: In this retrospective study in a referral center for car-
diomyopathies, we included 43 pregnancies in 36 women with either dilated car-
diomyopathy (DCM, n=10), hypertrophic cardiomyopathy (HCM, n=28), arrhyth-
mogenic right ventricular cardiomyopathy (ARVC, n=3), tachycardia-induced-
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cardiomyopathy (TIC, n=1) or non-compacted left ventricle (NCLV, n=1). We ob-
served a major cardiovascular event in 14 women including 3 cardiac deaths, in
cases that did not follow our usual multidisciplinary protocol, and 6 congestive
heart failure (5 DCM, 1 HCM). CARPREG score was predictive of maternal com-
plication rate (complications: 67%, 33%, 25% in women with CARPREG score
of 2, 1 and 0 respectively). However major cardiac complications (heart failure,
asymptomatic new systolic dysfunction, pulmonary hypertension) occurred in 3
women with 0 risk factors. LV ejection fraction alone, outflow tract gradient in
HCM, ZAHARA or modified WHO scores were less discriminant than CARPREG
score for maternal outcome.
There were 1 fetal death (related to maternal cardiac death). We also observed
10 (23%) preterm deliveries and 11 (26%) low neonatal birth weights and sim-
ilar rate of hypoglycaemia (26%), but all with simple evolution after appropriate
management.
Conclusion: Pregnancy in women with a cardiomyopathy is a high risk period for
both women and neonates. The highest risk is observed (i) in women who did not
benefit from an early multidisciplinary team management, and (ii) in DCM patients
compared to HCM. CARPREG score is the best predictor of complications, but
might be improved.
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Prevalence and impact of pulmonary hypertension on survival in
patients with light chains amyloidoisis
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Background: In patients with systemic light chains amyloidosis (AL), the preva-
lence and prognostic impact of pulmonary hypertension (PH) are unknown. We
therefore aimed to investigate the prevalence of PH and its impact on long-term
survival.
Methods and results: Between 2000 and 2015, 189 patients (66±11 years, 63%
of males) with confirmed AL were studied. PH defined by TTE as estimated sPAP
≥40mmHg, was assessed by the 1st baseline TTE available in 140 patients naïve
of any treatment. The mean follow-up was 3.1±3 years (max 14 years).
Overall, 31% (n=43) of patients had PH. No difference was noted in terms of
age, gender, cardiac risk factors between patient with and without PH. However,
those with PH were more frequently in Mayo clinic stage II (36%) and stage III
(61%) than those without PH (stage II (35%), stage III (38%)) p=0.001). They
also had larger end systolic LV diameter, lower LVEF, thicker IVS, and larger left
atrial volume and higher e/e’ ratio (all p<0.05).
The 4-year survival was significantly reduced in patients with PH as compared
to those without (32±8% vs. 59±5 respectively, p=0.006) (figure). In multivariate
analysis, after adjustment for all relevant cofactors including the Mayo Clinic stag-
ing, PH was an independent predictor of mortality (hazard ratio=2.05, 95% CI:
1.06–3.97, p=0.03).

KM-Survival curve according to PH

Conclusion: In patients with cardiac systemic AL PH is frequent and is a powerful
predictor of 4-year mortality, independently of the disease severity according to
the Mayo Clinic staging. Therefore, PH may help to stratify AL patients and should
be systematically assessed during TTE
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Radical FLNC mutations and high-risk dilated arrhythmogenic
cardiomyopathy
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Background: Filamin C (encoded by FLNC gene) is essential for sarcomere at-
tachment to the plasmatic membrane. Mutations in FLNC have been associated
with myofibrillar myopathies and cardiac involvement has been reported in some
carriers. Accordingly, since 2012 we have included FLNC in the genetic screening
of patients with inherited cardiomyopathies and sudden death.
Purpose: The aim of this study was to demonstrate the association between
radical mutations in FLNC and the development of a high-risk form of dilated
arrhythmogenic cardiomyopathy.
Methods: FLNC has been studied by next generation sequencing in 2,140 pa-
tients with inherited cardiac conditions. We have identified a characteristic pheno-
type in probands with radical mutations in FLNC (predicted to disrupt the protein
sequence). A complete clinical and genetic evaluation of 28 affected families was
performed.
Results: Twenty-three radical mutations were identified in 28 probands previ-
ously diagnosed with dilated, arrhythmogenic, or restrictive cardiomyopathy. Rad-
ical mutations in FLNC were absent in patients with other phenotypes, including
1,078 individuals with hypertrophic cardiomyopathy. Fifty-four mutation carriers
were identified among 121 screened relatives. The phenotype consisted in left
ventricular dilatation (68%) and systolic dysfunction (46%), left ventricular my-
ocardial fibrosis (67%), inferolateral negative T waves on ECG (33%), ventric-
ular arrhythmias (82%), and frequent sudden cardiac death (40 cases in 21/28
families). Clinical skeletal myopathy was not observed. Penetrance was >97% in
carriers older than 40 years. Radical mutations in FLNC cosegregated with this
phenotype with a dominant inheritance pattern (combined LOD score: 9.5).
Conclusions: Radical mutations in FLNC cause a particular form of dilated ar-
rhythmogenic cardiomyopathy complicated by frequent premature sudden death.
Prompt implantation of a cardiac defibrillator should be considered in affected
individuals harboring radical mutations in FLNC.
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Prognostic significance of global longitudinal strain in extracardiac
sarcoid patients with no apparent cardiovascular disease

I. Felekos, C. Aggeli, E. Gialafos, A. Rapti, P. Nihoyannopoulos, D. Tousoulis.
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Purpose: Global longitudinal strain (GLS) is increasingly accepted as a predictor
of mortality in various clinical settings. This study tested the hypothesis that GLS
is associated with increased event rate in patients with extracardiac sarcoidosis,
who have no overt symptoms of cardiovascular disease and preserved EF.
Methods: We retrospectively studied 117 patients with extracardiac sarcoidosis,
who underwent comprehensive echocardiographic study, while GLS was mea-
sured by an offline speckle tracking algorithm. Patients who had signs and symp-
toms of cardiovascular disease at the time of the examination were excluded from
the study. Patients were followed for an average of 41.4 months. Major averse car-
diac events (MACE) were defined as a composite end point of hospitalizations,
heart failure, atrial fibrillation and sudden cardiac death.
Results: The age of patients was 42±6 years old (43 men). Events were recorded
in 10 patients (8.5%). Tissue Doppler revealed E/Em 7.9±3.5, while EF was
54.2±3.5%. Global longitudinal strain was 14.4±3% and a cut-off value ≤13.6%
for GLS was considered as predictive for MACE (AUC 0.73). After adjustment
for multiple potential confounders (age, gender, smoking, hypertension, diabetes,
E/Em and EF), GLS remained strongly associated with MACE (odds ratio 0.72,
0.53 to 0.98 95% C.I, p=0.03).
Conclusions: In conclusion, among patients with sarcoidosis and no symptoms
of cardiovascular disease, even when EF is preserved, GLS is an important prog-
nostic index of MACE.
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Long-term outcomes in the surgical management of left ventricular
outflow tract obstruction in hypertrophic cardiomyopathy

R. Collis, O. Watkinson, C. O’Mahony, O. Guttmann, P.M. Elliott. Barts Health
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Background: Hypertrophic Cardiomyopathy is the most common genetically in-
herited cardiac disease affecting 1 in 500 of the population. Dynamic Left Ventric-
ular Outflow Tract Obstruction (LVOTO) caused by systolic anterior motion of the
mitral valve is present in up to two thirds of patients.
Purpose: Surgical intervention can alleviate LVOTO and improve symptoms but
the risks and long-term outcomes of different surgical strategies are unknown.
Methods: Survival and clinical outcomes were assessed at 1, 5 and 10 years
post operatively in 362 patients with HCM undergoing surgical intervention for
LVOTO at a specialist cardiomyopathy centre. The primary survival endpoint was
all cause mortality.
Results: Group A (n=286) underwent septal myectomy; Group B (n=32) under-
went septal myectomy and MV repair; Group C (n=26) underwent myectomy and
MV replacement and Group D (n=17) underwent MV replacement without myec-
tomy. There were 93 concomitant procedures including CABG, AVR, MAZE pro-
cedure and left atrial appendage closure across groups. Mean follow up was 6.2
years and longest follow up was 46.6 years. NYHA functional class improved from
2.49 to 1.48 postoperatively (p<0.05). The mean resting LVOT gradient improved
from 72mmHg to 13.6mmHg at 1 year post procedure; 14.4% of patients were
operated on because of latent obstruction. There were 16 repeat surgeries in-
cluding 9 redo myectomies, 6 MV Replacements and 1 MV Repair with a mean
time to reintervention of 5.3 years. 28 patients met the primary endpoint of all-
cause mortality at a mean of 9.6 years. There were 4 procedural related mortal-
ities and 24 mortalities on late follow up greater than 30 days post procedure.
Survival analysis was estimated using Kaplan-Meier curves and log-rank testing.
Estimated survival rates post-operatively at 1, 5 and 10 years respectively were
98.9%, 97.5%, 93.7% in group A; 97%, 97%, 32.3% in group B 96.2%, 90.5%,
90.5% in group C; and 93.3%, 80%, 80% in the group D (p<0.05).
Conclusion: Different surgical techniques are adopted for the management of
LVOTO. Septal myectomy in particular is shown to have good long term outcomes
with low rates of reintervention.
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Introduction: Little is known about the prognosis of patients with hypertrophic
cardiomyopathy (HCM) outside specialist centres and about how their outcomes
differ from those observed in the general population.
Purpose: In this contemporary population-based cohort, we compared the inci-
dence of 13 cardiovascular diseases (CVDs), gastro-intestinal bleeding and death
in patients with and without HCM.
Methods: All patients diagnosed with HCM were identified in the CALIBER
dataset, linking primary care, hospital and mortality and disease registries in Eng-
land, from 1997 to 2010. Patients were matched by age, sex and general practice
with up to ten randomly selected patients without HCM. Random effects Poisson
models were used to assess the associations between HCM and the incidence of
fatal and non-fatal cardiac and vascular diseases. The Kaplan-Meier method was
used to estimate cumulative probability of death in patients with and without HCM.
Results: A total of 1,160 patients with HCM and 11,600 non-HCM patients,
contributing a median follow-up of 4.0 years were included. Forty-one percent
were women and median age was 57 years. Patients with HCM had higher
rates of subsequent ventricular arrhythmia (IRR=26.28, [15.01–46.02]), cardiac
arrest (IRR=12.74, [8.83–18.39]) and fatal and non-fatal heart failure (IRR=4.33,
[3.47–5.40]). They also had increased incidence of angina, myocardial infarc-
tion (IRR=4.31 [1.69–11.03]), atrial fibrillation (IRR=4.10, [3.39–4.97]), stroke
(IRR=2.00, [1.49–2.68]), transient ischaemic attack (IRR=2.18, [1.45–3.29]), pe-
ripheral arterial disease (IRR=2.23, [1.49–3.34]), and gastro-intestinal bleed-
ing (IRR=2.00, [1.60–2.49]). No association was found with abdominal aortic
aneurysm, and with a composite endpoint of deep vein thrombosis and pulmonary
embolism. Patients with HCM had also higher rates of all-cause (IRR=2.15,
[1.87–2.46]; 5-year Kaplan-Meier mortality=22.15% vs. 9.87%), cardiovascular
(IRR=2.11, [1.72–2.59]; 5-year mortality=11.36% vs. 3.13%) and COPD-related
mortality (IRR=1.95, [1.03–3.71]; 5-year mortality=1.04% vs. 0.4%).
Conclusions: Compared with general population controls, patients with HCM,
have higher all cause and cardiovascular mortality. The high relative risks of ven-
tricular arrhythmia, heart failure and stroke highlight the importance of primary
prevention strategies in reducing mortality in this disease.
Acknowledgement/Funding: Welcome Trust [WT 086091/Z/08/Z]; the UK Na-
tional Institute for Health Research (RP-PG-0407-10314); University Academic
Fellowship, Leeds University
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Background: Little data exist on the benefit of cardiac resynchronization therapy
(CRT) in the elderly since the number of these patients was limited in large trials.
We aimed to describe predictors of response to CRT in a group of elderly patients
(≥75 years old).
Methods: A total of 49 patients undergoing CRT implantation between June 2006
and October 2014 were included in the study. Response was defined by two differ-
ent parameters to evaluate left ventricular reverse remodelling. First the reduction
of ≥15% in left ventricle end diastolic diameter (LVEDD) and second the improve-
ment in left ventricle ejection fraction (LVEF) ≥15% (relative).
Results: Mean age was 79.2±2.9 years and 20.4% were women. At the time of
the implant left ventricle was severely dilated (mean LVEDD 60.4±6.6 mm) and
impaired (mean LVEF 23.4±6.7%). The mean QRS duration was 155.4±25 ms
and left bundle branch block (LBBB) was present in two thirds of study popu-
lation. Almost half of the patients suffered non-ischemic cardiomyopathy (51%)
and mostly were in NYHA III-IV (54.2%). Medical treatment was optimized (Beta
blockers: 87.5%; ACEI (angiotensin-converting enzyme inhibitors) or ARB (angio-
tensin II receptor blockers): 91.7% and aldosterone antagonists: 68.8%).
After a mean follow up of 37.2±19.3 months, 60.5% of patients were in NYHA
I-II. A reduction in LVEDD (57.3±9.3mm) and also an improvement in LVEF
(30.8±13.7%) were observed in the whole population. A 55.6% of the sample (25
patients) showed an improvement of ≥15% in LVEF; and a decreased of ≥15%
in LVEDD was observed in 26.8%. After multivariable adjustment improvement
of ≥15% in LVEF was not related to none of the predictors of response to CRT
previously reported (gender, non-ischemic etiology, LBBB, QRS duration). Never-
theless, a positive remodelling estimated by a reduction of ≥15% in LVEDD, was
significantly greater in female patients (OR 50,5; IC 95%: 1,96–1296,03) and in
those with wider QRS (OR 1,1; IC 95%: 1,02–1,19).
Conclusion: Response to CRT in elderly patients is feasible. Up to 55.6% of el-
derly patients under optimal medical treatment showed a significant improvement
in LVEF and in 26.8% left ventricular dilatation reversed. Indications used for CRT
in general population must be also followed in patients ≥75 years but given the
high costs of the implant, defining strategies to select elderly patients who are
more suitable for CRT, is necessary. QRS duration and female sex were good
predictors of reverse remodelling.
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dyssynchrony, torsion and recoil mechanics: Insights from
cardiovascular magnetic resonance imaging
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Introduction: Heart failure development in Ebstein’s Anomaly (EA) is character-
ized by both right and left ventricular deterioration. The mechanisms underlying
LV dysfunction and their role in heart failure development are incompletely un-
derstood. We hypothesized that LV dyssynchrony and altered torsion and recoil
mechanics induced by paradoxical movement of the ventricular basal septum may
play a role in heart failure development.
Methods: 31 EA patients and 31 matched controls underwent cardiovascular
magnetic resonance (CMR). CMR-feature-tracking (CMR-FT) and 4D-volume
analysis was performed employing dedicated software (Diogenes and 4D-LV-
Analysis, TomTec, Germany). Circumferential uniformity ratio estimates (CURE)
time-to-peak-based circumferential systolic dyssychrony index (C-SDI), 4D vol-
ume analysis derived SDI (4D-SDI), torsion (Tor) and systolic (sysTR) and dias-
tolic torsion rate (diasTR) were calculated for the LV. QRS duration, BNP, NYHA
and Total R/L-Volume-Index (R/L-Index) were obtained.
Results: EA patients (mean age 31.5 years, controls 31.4 years) had signifi-
cantly longer QRS duration (119ms±32 vs. 97ms±14, p<0.01) and showed more
LV dyssynchrony compared with controls (4D-SDI 7.60%±4.58 vs. 2.54%±0.62,
p<0.001; CURE0.77±0.05 vs. 0.86±0.03, p<0.001; C-SDI 8.72%±5.00 vs.
4,17±1.48, p=0.001). There were significant associations of LV dyssynchrony with
heart failure parameters and QRS duration (Table 1).
Whilst torsion and recoil mechanics did not differ significantly between the
groups (p>0.05), there was a significant association of torsion and recoil me-
chanics with dyssynchrony parameters: CURE (sysTR r=−0.426; p=0.017, di-
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asTR r=0.419; p=0.019), 4D-SDI (sysTR r=0.383; p=0.044) and C-SDI (diasTR
r=−0.364; p=0.044).

Table 1

NYHA BNP QRS duration R/L index

Dyssynchrony
4D-SDI r=0.496; p=0.018 r=0.363; p=0.068 r=0.551; p=0.002 r=0.502;p=0.007
CURE r=−0.429; p=0.023 r=−0.508; p=0.005 r=−0.495; p=0.005 r=−0.474; p=0.007
C-SDI r=0.529; p=0.004 r=0.436; p=0.018 r=0.460; p=0.009 r=0.419; p=0.019

Torsion/Recoil
TOR r=0.194; p=0.322 r=0.273; p=0.151 r=0.191; p=0.304 r=−0.052; p=0.780
sysTR r=0.174; p=0.376 r=0.391; p=0.036 r=0.196; p=0.289 r=0.094; p=0.616
diasTR r=−0.126; p=0.524 r=−0.337; p=0.074 r=−0.228; p=0.218 r=0.038; p=0.837

Conclusions: EA is characterized by LV intra-ventricular dyssynchrony, which
is strongly associated with heart failure parameters. Within the Ebstein popula-
tion increased torsion and recoil mechanics may represent compensatory mech-
anisms of the dyssynchronous LV. These novel markers are easily assessed with
potential utility for future assessment of cardiac function and clinical decision-
making in EA.
Acknowledgement/Funding: DZHK (German Centre for Cardiovascular Re-
search), partner site Göttingen, Göttingen
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Background: Anomalous coronary artery originating from the opposite sinus
(ACAOS) is a rare finding and associated with adverse cardiac events, especially
in the young. It is unclear whether middle-aged patients with untreated ACAOS
and possible concomitant coronary artery disease have a worse outcome com-
pared to patients without ACAOS. Therefore, we sought to analyze the outcome
in middle-aged patients with newly diagnosed ACAOS in coronary computed to-
mography angiography (CCTA) compared to a matched cohort.
Methods: We included 68 consecutive patients with newly diagnosed ACAOS by
CCTA who were evaluated in our clinic between 2003 and 2015. ACAOS with
an interarterial course of the vessel (between aorta and pulmonary artery) were
classified as IAC variants, whereas all others were considered ACAOS without
IAC. A 1:2 cohort matching based on age, gender, previous revascularization and
segment stenosis score (SSS) as obtained from CCTA was performed with 399
controls without ACAOS. Major adverse cardiac events (MACE, i.e. myocardial
infarction, elective revascularization and cardiac death) were recorded for all pa-
tients and the control cohort.
Results: 66 patients with ACAOS (3% lost to follow up) were included in the
final analysis and matched with 132 controls. Mean age of patients with ACAOS
was 56 (± 11years) and 73% were male. Forty (65%) patients were classified as
having ACAOS with IAC. There were no significant differences in age, gender,
cardiovascular risk factors and SSS between the patients and controls. Three
(4.5%) patients underwent anomalous vessel related intervention at follow-up.
Over a mean follow-up of 49 months, MACE occurred in 17% of all patients with
ACAOS variants versus 24% in case controls (log-rank p=0.61) and in 18% of
patients with ACAOS and IAC compared to 21% in their matched case controls
(log-rank p=0.97).
Conclusion: In middle-aged individuals with newly diagnosed ACAOS and pos-
sible concomitant CAD, mid-term outcome is favorable and equivalent to the
matched cohort without ACAOS, regardless of whether ACAOS with or without
IAC variants are present.
Acknowledgement/Funding: The University Hospital Zurich holds a research
contract with GE Healthcare.
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Background: The presence of systemic-to-pulmonary arterial collateral flow
(SPCF) is common and likely of clinical significance in patients with a univentric-
ular heart after the Fontan procedure. Two dimensional phase contrast magnetic
resonance imaging has been used to estimate SPCF, but this approach is time

consuming, the number of flow samples is limited, and the measurement error
can be significant. Newer four-dimensional phase-contrast technique (4D-flow)
can address these limitations and reliably quantify SPCF.
Purpose: Using 4D-flow measurements, we tested the hypothesis that SPCF in
Fontan patients is hemodynamic significant and higher compared to a control
group.
Methods: We searched the imaging record for Fontan patients with an available
4D-flow MRI study and control subjects with an anatomically and functionally nor-
mal heart. Phase-contrast images were acquired on 1.5T and 3T scanners with
a cardiac-gated, respiratory compensated, 3D phase-contrast sequence with ve-
locity encoding in all directions. The imaging volume covered the heart and great
thoracic vessels. Flows were measured with dedicated 4D-flow software at the
ascending aorta (Ao), left and right pulmonary arteries (LPA, RPA), left and right
pulmonary veins (LPV, RPV), and both caval veins (SVC, IVC). SPCF was cal-
culated using 2 formulas: pulmonary estimator=(LPV+RPV)-(LPA+RPA) flow, and
systemic estimator=Ao-(SVC+IVC) flow. SPFC values were normalized to BSA,
and expressed as percentage of Ao and PV flow. Shunt ratio’s=(LPA+RPA)/Ao
and PV/Ao flow were calculated. The Mann-Whitney U test was used to test for
differences between the groups. Numerical results were expressed as median
[25th-75th percentiles].
Results: Ten patients were identified for the Fontan group (age 24 [22–30] years,
BSA 1.74 [1.56–1.86] m2) and ten subjects for the control group (age 23 [10–36]
years, BSA 1.54 [1.27–1.68] m2). SPCF calculated from both estimators was sig-
nificantly higher for the Fontan group than the control group, pulmonary estimator:
0.33 [0.10–0.52] vs 0.08 [-0.01–0.21] l/min/m2 (p=0.043), 16%/PV flow vs 2%/PV
flow (p=0.009), and 13%/aortic flow vs 2%/aortic flow (p=0.035). Systemic esti-
mator: 0.65 [0.24–0.89] vs -0.07 [-0.16–0.09] l/min/m2 (p=0.002), 30%/PV flow vs
-2%/PV flow (p=0.002), 26%/aortic flow vs -2%/aortic flow (p=0.002). Shunt ratio’s
for the Fontan group: Qp(LPA+RPA)/Qs=0.71 [0.67–0.79] and Qp(PV)/Qs=0.85
[0.73–0.91], and for the Control group: 0.94 [0.88–1.00] and 0.97 [0.92–1.01] re-
spectively or 1.05 [1.01–1.08] with Qp(main PA]/Qs. The lung flow distribution for
the Fontan group was 47% LPA/total PA flow, 47% LPV /total PV flow and 44%
left SPCF/total SPCF.

Overview 4D-flow measurements

Conclusions: SPCF comprises a hemodynamic significant amount of cardiac
output in the Fontan group and is higher compared to control subjects. 4D-flow is
a flexible, efficient, and accurate means of evaluating single ventricular physiology
including lung flow distribution and SPCF quantifications.
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Background and aim: The Fontan procedure dramatically improved outcome
in patients with univentricular hearts, and the clinical focus has shifted from de-
creasing mortality to improving cardiac function. Based on theoretical consider-
ations, extracardiac conduit is considered superior to the lateral tunnel and al-
though comparisons have been inconclusive, the extracardiac conduit is the pro-
cedure of choice in most centres today. We consecutively analysed cardiac MRI
on thirty-four Fontan patients with extracardiac conduit or lateral tunnels in order
to evaluate in cardiac output and function of the systemic ventricle.
Methods: Cardiac MRI scans performed in Denmark between 2010–2014. For
each patient a time-volume curve for the systemic ventricle was drawn with 25
cardiac phases and analysed with respect to ejection fraction, ejection rate and
peak-ejection and peak-filling rates.
Results: Patients with lateral tunnel (n=23; 48% women, 65% anatomical left ven-
tricle) were similar to patients with extracardiac conduit (n=11; 45% women, 55%
anatomical left ventricle) with respect to age, body surface area (BSA), cardiac
index, stroke volume indexed too BSA, ventricular end-diastolic volume, peak-
filling rates and peak-ejection rates. For both groups peak-filling rates were low
at 399±103 ml s–1 with no significant difference (normally above 520 ml s–1).
Heart rate was higher in the patients with extracardiac conduit 73±13 vs. 82±10
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(p<0.05). Ventricular ejection fraction, stroke volume, and end-systolic volume
indexed to BSA where 53±8% and 48±16 mL m-2 in patients with lateral tunnel
and 45±7% (P<0.01 vs. lateral tunnel) and 61±24 mL m-2 (p=0.055) in patients
with extracardiac conduit. Patients with indeterminate or anatomical right ventri-
cle had similar ventricular volumes and function as patients with anatomical left
ventricles.
Conclusion: Ventricles in all patients were underfilled. At rest Fontan patients
with lateral tunnels have a significantly higher ejection fraction compared to pa-
tients with extracardiac conduits. Interestingly, Fontan patients with a systemic
right ventricle and systemic left ventricles did not differ in function or volumes.

P896 | BEDSIDE
Poor correlation between anatomic and functional imaging in patients
with interarterial anomalous right coronary arteries from the opposite
sinus

P. Cremer, S.K. Koneru, A.M. Mentias, G.P. Pettersson, W.A. Jaber. Cleveland

Clinic Foundation, Cleveland, United States of America

Background: In adults with an interarterial and intramural course of an anoma-
lous right coronary artery from the left sinus (AAORCA), revascularization is rec-
ommended in the setting of myocardial ischemia. However, there are limited data
regarding whether certain anatomic characteristics such as intramural length and
vessel diameter inform which patients are likely to have ischemia on functional
testing.
Purpose: The aim of this study was to assess whether the length of the intramural
segment or the minimal vessel diameter of the anomalous right coronary artery
was associated with ischemia.
Methods: Between July 2008 and December 2014, we identified 25 patients
greater than 18 years-old with an interarterial and intramural course of an
AAORCA who had exercise N13-Ammonia PET and gated cardaic CT angiog-
raphy. Our outcome was the association of intramural length and vessel diameter
with myocardial ischemia, defined as a reversible perfusion defect. Wilcoxon Rank
Sum tests were used for intergroup comparisons with a p<0.05 for statistical sig-
nificance.
Results: Our patients were middle aged (48, 42–58 years), and about half were
female (12,48%). Most patients had chest pain (22,88%), 12 (48%) had typical
angina, and 15 (60%) had exertional dyspnea. Myocardial ischemia was present
in 13 patients (52%), and 11 of these patients had surgery with unroofing of the
intramural segment of the anomalous coronary artery. There was no association
between the length of the intramural segment and ischemia (10 v. 11 mm, p=0.87)
(Figure). There was also no association between minimal vessel diameter and
ischemia (1.6 v. 2.2 mm, p=0.13) (Figure).

Violin Plots of AAORCA by Ischemia

Conclusion: In symptomatic patients with an interarterial and intramural
AAORCA, anatomic characteristics are not associated with ischemia.

P897 | BEDSIDE
Usefulness of single ventricular function in Fontan patients
undergoing feature tracking magnetic resonance strain, strain rate and
wall motion delay

A. Inage, N. Mizuno. Sakakibara Heart Institute, Japan Cardiovascular Research

Promotion Society, Tokyo, Japan

Background: Patients are commonly affected by ventricular dysfunction and
heart failure after Fontan palliation. Reliable quantification of ventricular function
is of interest but hampered by complex ventricular anatomy and physiology. Cine-
based feature tracking strain (FTS) is a new technique to assess cardiac function
from cardiac magnetic resonance (CMR). We compared FTS with conventional
function parameters in single ventricle subjects with Fontan physiology undergo-
ing CMR.
Objective: The objective of this study was to investigated into cine-based FTS in
single ventricle subjects after Fontan palliation undergoing CMR.
Methods: 18 Fontan subjects (mean age 17.6±9.2 years, post Fontan period
14.2±8.2 years, 13/18 morphologic right ventricle, 5/18 morphologic left ventri-
cle) underwent a CMR study. Single ventricular end-diastolic and end -systolic
volumes (SVEDV and SVESV), stroke volume (SV), and ejection fraction (EF)
were measured offline as conventional function parameters. Offline global longi-
tudinal and circumferential strain/strain rate (GLS/GLSR and GCS/GCSR), and
radial strain/SR were performed (TomTec Image Arena, Germany) using FTS. As
well, anterior to posterior wall motion delay (<130ms; APWMD) analysis was cal-
culated on the short-axis view at the basal level, and bilateral wall motion delay
(<90ms; BLWMD) on the 4-chamber view at the basal and mid levels.
Results: Basal GCS/GCSR were lower than it at the mid (p=0.02 and 0.02) and
apical (p=0.001 and 0.003) levels. There were correlations between GLS/GLSR
and GCS/GCSR, and SVEDV (r=0.51 to 0.73). At the mid and apical levels, there
were correlations between GCS/GCSR and SVESV, and EF (r=0.66 to 0.85 and
r=0.52 to 0.79). There was also correlation between GLSR and SV (r=0.73).
BLWMD was found for 12 cases (67%) at the basal and 10 cases (56%) at mid
levels, and APWMD for 4 cases (22%) at the basal level.
Conclusions: Basal ventricular dysfunction suggested by low GCS/GCSR and
BLWMD. Analysis of regional strain/SR may helpful in understanding myocardial
mechanics with Fontan physiology in further studies. FTS is independent of inad-
equate acoustic windows, proposing that this approach could have clinical validity.

P898 | BEDSIDE
Bicuspid aortic valve phenotype and aortic diameter - does it really
matter? A systematic review and meta-analysis

D. Miskowiec, P. Lipiec, K. Kupczynska, B. Michalski, J.D. Kasprzak. Medical

University of Lodz, Chair and Departmentof Cardiology, Lodz, Poland

Background: Bicuspid aortic valve (BAV) is the most common congenital heart
defect, observed in about 1% of general population. Previous studies have sug-
gested that different BAV phenotypes may differently affect the aortic diameter at
various levels.
Purpose: To evaluate the impact of the two most common bicuspid aortic valve
phenotypes: right and left cusp fusion (RL) vs right and non-coronary cusp fusion
(RN) on the aortic diameter at the level of sinuses of Valsalva and the ascending
aorta.
Methods: We have searched the PubMed databases up to 31 December 2014
to identify studies containing information about the aortic diameters and morphol-
ogy of BAV. Major article inclusion criteria were: the information about the aortic
diameters (indexed and/or non-indexed to body size) at the level of sinuses of
Valsalva (SVD) and/or at the level of ascending aorta (AAD) together with the in-
formation about the morphology pattern of BAV, defined as RL or RN phenotype.
Two independent reviewer extracted data on study methods and characteristics.
Results: 12 studies with 2112 patients with indexed and 12 studies with 2012
patients with non-indexed diameter were included into the final analysis of BAV
phenotype impact on AAD. Similarly, 7 studies with 1271 patients with indexed,
and 14 studies with 2535 patients with non-indexed diameter of aorta at the level
of sinuses of Valsalva were included. There was no significant difference in AAD
between RN and RL phenotypes of BAV [mean difference in indexed diameter:
−0.33 mm/m2 (95% CI: −1.02 to 0.36 mm/m2, p=0.35) and mean difference in
non-indexed diameter: 0.32 mm (95% CI −1.00 to 1.64 mm, p=0.63)]. Nonethe-
less, the RL morphology appeared to be connected with significantly larger SVD,
as compared with RN bicuspid aortic valve phenotype [mean difference in indexed
diameter: 1.63 mm/m2 (95% CI 0.70 to 2.56 mm/m2, p<0.001) and mean differ-
ence in non-indexed diameter: 2.26 mm (95% CI 1.08 to 3.44 mm, p<0.001)].
Conclusions: The presented results of our systematic review and meta-analysis
clearly indicate, that right and left cusp fusion BAV phenotype is associated with
larger aortic diameter at the level of sinuses of Valsalva, with no significant impact
of BAV phenotype on the ascending aorta diameter.
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Differences in ventricular diastolic dysfunction and dyssynchrony in
pulmonary hypertension and repaired tetralogy of Fallot with
preserved left ventricular ejection fraction

L. Zhong, X.D. Zhao, S. Leng, K. Guo, S.T. Lim, J.L. Tan, R.S. Tan. National

Heart Centre Singapore (NHCS), Singapore, Singapore

Introduction: Pressure overload in pulmonary hypertension and volume over-
loaded in repaired Tetralogy of Fallot caused right ventricular dilation are common.
However, the differences of ventricular diastolic dysfunction and dyssynchrony are
unknown in these patients with preserved ejection fraction.
Method: In 69 PH, rTOF and CON (23 age and gender matched subjects in
each group), CMR feature-tracking was used to measure mitral annulus velocities
in 4-chamber, 3-chamber and 2-chamber views. From 4-, 3- and 2-chamber LV
long-axis cine CMR, mitral annular motion was automatically feature-tracked and
time-resolved 3D models reconstructed using in-house software. Dividing the an-
nular circumference into 6 parts, segmental sweep surface area velocities (SSAV)
or time-derivatives of sweep surface areas (traversed by individual annular seg-
ments in the 4D models) were determined at systole (Sssav), early (Essav) and
late diastole (Assav); and dyssynchrony indices calculated as standard deviations
of time-to-peak SSAV.
Results: (see table 1) The left ventricular volume indexes and ejection fraction
were not significant different. Both rTOF and PH had enlarged RV and decreased
RVEF. The early diastolic (Essav) and late diastolic (Assav) velocities were lower
in rTOF and PH than in control subjects (ANOVA p<0.05). Likewise, the early di-
astolic dyssynchrony (T-Essav-SD-6) index was increased in rTOF and increased
more in PH.

Table 1. CMRF measurements in normal control, rTOF with preserved ejection fraction, and PH
patients with preserved ejection fraction

Control (n=23) rTOF (n=23) PH (n=23) ANOVA p value

LVEDVI, ml/m2 67±8 74±23 67±20 0.325
LVEF, % 65±6 61±8 64±7 0.105
RVEDVI, ml/m2 71±11 131±35* 109±45* <0.001
RVEF, % 58±7 48±7* 46±14* <0.001
SSSAV, cm2/s 92.8±27.6 106.2±22.7 87.7±33.0 0.077
ESSAV, cm2/s 127.2±37.3 118.0±47.1 83.4±31.8*# 0.001
ASSAV, cm2/s 95.9±24.3 87.5±31.9 73.2±28.5* 0.029
T-SSSAV-SD-6, ms 16.9±6.6 22.6±15.2 28.8±23.5 0.060
T-ESSAV-SD-6, ms 17.8±6.2 21.2±13.5 27.7±15.5* 0.028
T-ASSAV-SD-6, ms 14.0±6.9 22.2±29.4 23.9±20.5 0.242

Conclusion: Through the use the CMR feature-tracking analysis, diastolic abnor-
malities were evident in pulmonary hypertension with preserved ejection fraction,
and to a much lesser extent in repaired tetralogy of Fallot with preserved ejection
fraction.

MYOCARDIAL-PERICARDIAL IMAGING

P900 | BEDSIDE
Diagnostic and prognostic value of myocardial deformation imaging
with cardiac magnetic resonance in patients with hypertrophic
cardiomyopathy

C. O’Neill1, L. Rocha Lopes1, A.C. Gomes2, I. Cruz2, A.R. Almeida2,
H. Pereira2. 1University of Lisbon, Cardiovascular Centre, Lisbon, Portugal;
2Hospital Garcia de Orta, Almada, Portugal

Introduction: Hypertrophic cardiomyopathy (HCM) is an important cause of sud-
den cardiac death (SCD) and heart failure. Myocardial deformation assessment
has demonstrated an incremental diagnostic and prognostic value in other cardio-
vascular diseases. Feature tracking imaging (FTI) is a new method for evaluating
myocardial deformation from cardiac magnetic resonance (CMR) images. Our
main aim was to investigate the diagnostic and prognostic value of myocardial
deformation assessment in HCM, using FTI-CMR.
Methods: Consecutive HCM patients (pts) evaluated with genetic test, electro-
cardiogram, echocardiogram, Holter, stress test and CMR. FTI analysis was done
on CMR cine images for measurement of radial, circumferential and longitudinal
peak strain.
Results: Fifty-seven pts, age 57,4±14,3 years, 35 males (61,4%). Maximal left
ventricular (LV) wall thickness (MLVWT) 19,8±5,1 mm, mass 164,4±71,4 g, LV
ejection fraction (LVEF) 60,8±11,5%; 66,7% with late gadolinium enhancement
(LGE). SCD risk score at 5 years was 2,8±4,4%. Global radial strain (GRS) was
32,5±12,8%, global longitudinal strain (GLS) was -13,7±4,8% and global circum-
ferential strain (GCS) was -16,6±5,2%. In comparison with reference values, 17
pts (29,8%) had a diminished GRS, 14 (24,5%) had a reduced GLS and 14
(24,5%) had a reduced GCS. Six pts (10,5%) had a LVEF <50%. GRS was cor-
related with LV end-diastolic volume (LVEDV) (-0,34, p=0,014), end-systolic vol-
ume (-0,43, p=0,001), LVEF (0,41, p=0,002), MLVWT (-0,34, p=0,016) and mass
(-0,50, p<0,0005). Similar correlations were observed for GCS. GLS was sig-
nificantly correlated with the number of hypertrophied segments (0,34, p=0,02),
mass (0,33, p=0,016) and left atrial area (0,42, p=0,005). Basal RS and basal
CS were correlated with the SCD risk score (respectively, -0,32, p=0,03 and 0,34,
p=0,02). Pts with non-sustained ventricular tachycardia (NSVT) had worse basal
and medial RS (26,7±11,3 vs 35,3±12,4%, p=0,04; 23,6±12,5 vs 35,8±13,8%,
p=0,012) and worse basal and medial CS (-14,4±4,7 vs -17,9±4,1%, p=0,019;

-14.4±6.0 vs -19.2±5.1%, p=0,013). Atrial fibrillation (AF) was more prevalent
(27.3% vs 3.1%, p=0,017) in pts with reduced GLS. The presence of LGE was as-
sociated with reduced GCS (92,9% vs 64,1%, p=0,04). Blood pressure response
to exercise was lower in pts with reduced GCS and reduced GRS (respectively,
4.0±8.4 vs 24.7±30.1mmHg, p=0.003 and 3.6±8.1 vs 25.7±30.3mmHg, p=0.002).
A value of ≥ -14,4% of basal CS had a sensibility of 75% and specificity of 81%
to predict NSVT (AUC 0,745, p=0,013).
Conclusions: This is the first study on the application of FTI to an adult HCM
population. Evaluating myocardial strain with CMR-FTI in HCM is feasible and
has additional diagnostic value. Worse myocardial deformation was associated
with imaging markers of severity of the disease, arrhythmia and higher SCD risk.
Evaluation of myocardial contractility with FTI may prove to be a new prognostic
marker in HCM.

P901 | BEDSIDE
Normal ranges of ECV and comparison among cardiovascular
diseases: A systematic review and meta-analysis from 2451 subjects

H. Vo Quang, T. Marwick, K. Negishi. Menzies Research Institute, Hobart,

Australia

Background: Recent progress in cardiac magnetic resonance (CMR) permits
noninvasive quantification of myocardial extracellular volume (ECV) by pre and
post contrast T1 mapping and then adjusted for haematocrit. ECV by CMR has
been validated against histopathology. ECV promises the detection of diffuse fi-
brosis that cannot depicted by conventional late gadolinium enhancement (LGE)
technique. Modified look-locker inversion recovery (MOLLI) and its shortened
analogue (ShMOLLI) are two widely-used sequences in clinical and in research
to obtain ECV. However, there are no guidelines or large sample size studies
to define normal range or ranges of ECV by these sequences in different dis-
eases. Therefore, we performed a systematic review and a meta-analysis of nor-
mal range and ranges of ECV in various cardiovascular diseases.
Methods: Three databases (EMBASE, SCOPUS, MEDLINE) were systemati-
cally searched for ECV of the human heart. The key terms were: “ShMOLLI”,
“shortened modified look locker inversion recovery”, “shortened MOLLI”, “MOLLI”,
“modified look-locker inversion recovery”, “ecv”, “extra cellular matrix”, “ecf”, “ex-
tra cellular fraction”, “extra cellular volume”, “cmr”, “cardiac magnetic resonance”
and “cardiac mr”. Random effect model was used to pool ECV. Last search was
performed on Jan 24 2016. Papers with sample size less than 20 were excluded
from the analysis.
Results: 2451 subjects from 25 journal articles were included for the final analy-
sis. Normal range of ECV was derived from 14 articles with 515 healthy subjects
and it was 25.4% [95% confidence interval (CI) 24.9, 26.0]. Although no publica-
tion bias was identified, significant heterogeneity was found (I2=82.7%). Subse-
quent meta-regression analyses indicated that none of field strength, sequence,
gender, indexed LVEDV, LVEF were the sources of variation of ECV. In compari-
son among diseases and normal subjects, amyloidosis (48.6% [44.3, 53.0]) has
by far large proportion of ECV than any other reported conditions, followed by
diabetes (33.3% [31.2, 35.3]) and non-ischemic dilated cardiomyopathy (30.6%
[27.1, 34.1]) (Figure). The CIs of ECV of patients with aortic stenosis, hyperten-
sion, hypertrophic cardiomyopathy and myocardial infarction demonstrated signif-
icant overlaps.

Ranges of ECV in different diseases

Conclusion: Normal ranges of ECV has been identified by meta-analysis. No ob-
vious sources of variations in normal ECV were found. ECV by CMR T1 mapping
can be best utilized in amyloidosis, diabetes and non-ischemic dilated cardiomy-
opathy.
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Cardiac magnetic resonance or delayed enhanced computed
tomography in patients with symptomatic ventricular arrhythmias and
normal coronary arteries: comparison with endomyocardial biopsy

G. Peretto1, A. Palmisano2, S. Sala1, A. Esposito2, F. De Cobelli2, P. Della
Bella1. 1San Raffaele Hospital of Milan (IRCCS), Department of Arrhythmology

and Electrophysiology, Milan, Italy; 2San Raffaele Hospital of Milan (IRCCS),

Department of Cardiac Radiology, Milan, Italy

Background: Symptoms related to the sudden occurrence of ventricular arrhyth-
mias (VA) remain frequently a diagnostic and therapeutic challenge, after the ex-
clusion of coronary artery disease.
Purpose: We aimed to evaluate the role of cardiac magnetic resonance (CMR)
and delayed enhanced computed tomography (DECT) in the identification of my-
ocardial disease responsible for VA, comparing imaging findings to histological
essays in patients with normal coronary arteries.
Methods: 16 patients (14 males, age 45.1±15.4 y) with sudden occurrence of
symptoms (palpitation or syncope) and documentation of previously unknown
VA were enrolled. VA included very frequent premature ventricular complexes
(trigeminal pattern or PVC >15,000/day), both non-sustained and sustained ven-
tricular tachycardia (NSVT, SVT) and ventricular fibrillation (VF). All of them
underwent coronary angiography showing normal epicardial arteries. 13 pa-
tients underwent CMR including oedema sensitive T2w-STIR and delayed post-
gadolinium IR T1w sequences. Because of contraindication to CMR, the remain-
ing 3 patients underwent DECT including a delayed low-energy (80 kV) scan for
scars identification. Blinded, endomyocardial biopsy (EMB) was performed, and
results compared to imaging findings.
Results: Symptoms at presentation were cardiac arrest (n=2), syncope (n=3) and
palpitation with or without dyspnoea and angina (n=11). Basal 12-leads ECG or
continuous telemonitoring showed an underlying VA: VF (n=2), SVT (n=5), NSVT
(n=7) or frequent PVC (n=2). After significant epicardial coronary artery disease
was excludes by angiography, second level imaging (CMR or DECT) was per-
formed: mean left ventricle (LV) end-diastolic volume was (101.4±28.9) mL/m2,
mean LV mass (59.4±16.7) g/m2 and mean LV ejection fraction (49.8±5.3) %. In
13/16 patients (81.3%) imaging features were suggestive for inflammatory car-
diomyopathy. In particular, 5/13 (38.4%) appeared as acute myocarditis, 7/13
(53.8%) prior myocarditis, and 1/13 (7.8%) cardiac sarcoid. In the remaining three
cases cardiac imaging showed cardiac amyloidosis (n=1), left ventricle non com-
paction (n=1) and initial idiopathic dilated cardiomyopathy (n=1). EMB confirmed
the imaging diagnosis in 13 out of 16 patients (81.3%); 1 patient with evidence
of focal myocarditis at CMR had a negative EMB, while 2 patients diagnosed as
acute myocarditis at CMR had EMB findings suggestive for chronic myocarditis.
Imaging findings other than inflammatory cardiomyopathy were all confirmed by
EMB (3/3).
Conclusion: Myocarditis is the most frequent diagnosis in patients with acute VA
presentation and normal coronary arteries. Although EMB remains the gold stan-
dard technique allowing definitive diagnosis and suggesting correct treatment,
CMR shows a good concordance with EMB results and thus may help in the
management of these patients. When CMR is contraindicated, DECT with de-
layed low-energy scan is a useful diagnostic tool.

P903 | BEDSIDE
Impact of multiple unfavorable echocardiographic findings in
takotsubo cardiomyopathy

N. Kagiyama1, H. Okura2, T. Kume3, M. Toki4, S. Aritaka4, M. Ohara1,
A. Hayashida1, A. Hirohata1, K. Yamamoto1, K. Yoshida1. 1The Sakakibara

Heart Institute of Okayama, Department of Cardiology, Okayama; 2Nara Medical

University, First Department of Internal Medicine, Kashihara; 3Kawasaki Medical

School, Division of Cardiology, Kurashiki; 4The Sakakibara Heart Institute of

Okayama, Department of Clinical Laboratory, Okayama, Japan

Background: Various unfavorable echocardiographic findings other than apical
ballooning, such as right ventricular (RV) involvement, mitral regurgitation (MR),
left ventricular outflow tract obstruction (LVOTO), and LV thrombus, occur in takot-
subo cardiomyopathy. Occasionally, these findings are observed simultaneously
in a single patient. This study was performed to investigate the incidence and
prognostic impact of multiple unfavorable echocardiographic findings in takotsubo
cardiomyopathy.
Methods and results: We retrospectively reviewed initial echocardiographic im-
ages of 113 (72.7±11.5 years old, 29 male) patients with takotsubo cardiomyopa-

In-hospital events and death

thy. Apical ballooning, RV involvement, MR, LVOTO, and LV thrombus were ob-
served in 92 (81.4%), 21 (18.6%), 17 (15.0%), 11 (9.7%), and 3 (2.7%) patients,
respectively. The numbers of unfavorable findings were 0–1 in 77 (68.1%) pa-
tients (low-risk group), 2 in 25 (22.1%) patients (intermediate-risk group), and ≥3
in 11 (9.7%) patients (high-risk group). The prevalence of the in-hospital events
(acute heart failure, shock, ventricular tachyarrhythmia, and in-hospital death) and
deaths were significantly different between groups. Logistic regression analysis
indicated that being in the high-risk group had significant impacts on in-hospital
events (odds ratio 8.74, P=0.003) and death (odds ratio 16.9, P=0.027) vs. being
in the low-risk group.
Conclusions: Multiple unfavorable echocardiographic findings in takotsubo car-
diomyopathy are not uncommon and are associated with increased rates of in-
hospital events and mortality.

CONDITIONS WITH INCREASED CORONARY ARTERY
DISEASE RISK
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Heart rate variability in diabetic patients with polyneuropathy and
Charcot foot

V.B. Bregovskii1, I.A. Karpova2, A. Konradi1. 1Federal North-West Medical

Reserch Center, St.Petersburg, Russian Federation; 2City Diabetes centre,

St.Petersburg, Russian Federation

Background: Diabetic patients with Charcot arthropathy (CA) are characterized
by high cardiovascular mortality and morbidity. Autonomic neuropathy and small
fiber diabetic polyneuropathy are believed to be important causes of negative
outcome. Heart rate variability (HRV) is known to be an early marker of autonomic
neuropathy, besides its relation to severe peripheral neuropathy in Charcot foot is
less studied.
Purpose: The present study addresses HRV in patients with CA.
Patients and methods: 103 pts with DM type 1 were included. Spectral analysis
of heart rate variability (HRV) was performed. 512 successive RR intervals were
analyzed. Total power (TP), high and low frequencies (HF, LF) bounds as well
as SD of NN intervals were calculated. NDSm score was used for diagnosis of
peripheral polyneuropathy. Data on HRV and clinical data were compared in 3
subgroups: 1 – no polyneuropathy, no CA (n=32); 2 – polyneuropathy without CA
(n=58); 3 – polyneuropathy with CA (n=13).
Results: Significant differences in all studied groups (1 vs. 2 vs. 3) were revealed
for age (28,3±10,3 vs. 40,1±15,7 vs. 45,5±10,6); duration of the DM (9,4±6,0
vs. 19,7±9,9 vs. 22,5±8,8); NDSm score (0 vs. 5,6±2,7 vs. 8,8±1,9) and HbA1c
(7,6±2,2 vs. 9,3±1,6 vs. 10,4±1,5). Mean heart rate was maximal in 3 group com-
pared with 1 and 2 groups: 80,9±11,3 vs. 76,3±11,6 vs. 71,6±6,8 beats/s. The
same trend for TP was noticed: 117±101 vs. 2365±2486 vs. 551±799. HF pro-
gressively decreased from group 1 to groups 2 and 3: 717±854; 142±293; 14±17.
LF power decreased in the same way: 1031±1242 vs. 176±221 vs. 33±39. SDNN
in 3 group was significantly lower (11,5±4,4) compared with 1 and 2 groups but
they did not differed from each other (50,3±25,3 and 48,0±50,1).
Conclusions: Patients with CA demonstrate extremely low HRV possibly contri-
bution to high cardiovascular risk. Both sympathetic and parasympathetic failures
are typical for CA patients. The TP of HRV decreased in parallel with increase in
the severity of sensory polyneuropathy, duration of DM, age and level of HbA1c.
The SDNN is less informative in the studied groups compared with data derived
from spectral analyses.

P905 | BEDSIDE
Vital exhaustion and CHD risk: a systematic review and meta-analysis

D. Frestad, E. Prescott. Bispebjerg University Hospital, Cardiology, Copenhagen,

Denmark

Background: Vital exhaustion (VE) and burnout are two related constructs sus-
pected to be independent psychological risk factors for incident and recurrent
coronary heart disease (CHD). Despite many decades of research, no system-
atic review or meta- analysis has previously attempted to collate the empirical
evidence in this field.
Purpose: The purpose of this study was to review and quantify the impact of VE
and burnout on the development and progression of CHD.
Methods: Studies were derived from PubMed, PsycINFO (1980 to July 2015;
published articles in English only), and bibliographies. Only prospective and case-
control studies reporting VE or burnout at baseline and CHD outcomes at follow-
up were included. Information on aim, study design, sample size, inclusion and
exclusion criteria, assessment methods of psychological risk factors, results of
crude and adjusted regression analyses were abstracted independently by two
authors.
Results: There were few studies of burnout, all using different methods of as-
sessment. 13 prospective and 3 case-control studies on VE were summarized in
the meta-analyses. The pooled adjusted risk of CHD in healthy populations was
1.50 (1.22–1.85) for prospective studies, and 2.61 (1.66–4.10) for case-control
studies using hospital controls. Risk of recurrent events in patients with CHD was
2.03 (1.54–2.68). The pooled adjusted risk of CHF in healthy populations was
1.37 (1.21–1.56).
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Figure 1. Meta-plots

Conclusions: Vital exhaustion is associated with increased risk of incident and
recurrent CHD.
Acknowledgement/Funding: Danish Heart Association, Arvid Nilssons Founda-
tion
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The –174 G>C interleukin-6 gene polymorphism is associated with
angiographic progression of non-culprit coronary plaques in a 4-year
period
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Z. Azilazian1, M. Asimomiti1, A. Karanasos1, A. Spanos2, E. Tsiamis1,
P. Nihoyannopoulos1, D. Tousoulis1. 1Athens Medical School, First Cardiology
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Background: Inflammation is the key process underlying the clinical course of
coronary artery disease (CAD). Interleukin-6 (IL-6) is an upstream key regulator
of inflammation and acts as biomarker. We sought to examine whether a known
single nucleotide polymorphisms (SNP) impacts the progression of CAD, reflect-
ing higher inflammatory activity.
Methods: We evaluated previous coronary angiographies of patients with already
established CAD who were re-investigated for stable/unstable angina after a time
interval >12 months. We defined progression of CAD as the emergence of a
new culprit lesion. We genotyped patients for -174 G>C IL-6 SNP (rs1800795).
The probability for CAD progression among the Mendelian randomization groups
was evaluated with the Kaplan-Meier method. Results were further analyzed with
Cox model including age, hypertension, family history, disipidemia and diabetes
mellitus in the model.
Results: A total of 157 patients were included. Genotype distribution was: GG:
30, CC: 55, GC: 72, C variant: 58%, frequencies were in Hardy-Weinberg equi-
librium: χ2=0.54542, p=0.460. Serum levels of IL-6 differed significantly among
genotypes. At 48 months, 83 patients (52.9%) versus 74 (47.1%) demonstrated
CAD progression. Patients with IL-6 CC genotype demonstrated 61.8% cumu-

lative probability for progression, versus 45.8% for GC versus 13.3% for GG,
p=0.005. Carriers of the IL-6 C allele had 52.8% cumulative probability for pro-
gression versus 13.3% for G allele, p=0.005. Results were confirmed in multivari-
ate analysis adjusted for relevant clinical factors.

Conclusions: Patients with established CAD, carrying the -174 C allele of the
IL-6 gene, demonstrated increased risk for progression of non-culprit coronary
plaques in a 4-year period.

P907 | BEDSIDE
Impact of statins on 5-year clinical outcomes in acetylcholine-induced
coronary artery spasm patients without fixed coronary lesions

S.H. Park1, S.W. Rha2, J.B. Seo3, J.Y. Park4, J.H. Ahn5, Y.H. Kim6, A.Y. Her6,
W.Y. Shin1, D.K. Jin1, B.G. Choi2, Y. Park2, C.U. Choi2, C.G. Park2, H.S. Seo2,
D.J. Oh2. 1Soonchunhyang University, Cheonan, Korea Republic of; 2Korea
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Boramae Hospital, Seoul, Korea Republic of; 4Eulji General Hospital, Seoul,
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Background: Endothelial dysfunction and coronary artery spasm (CAS) are sub-
stantially involved in ischemic heart disease. It is known that the use of statin sig-
nificantly improved endothelial function in vasospastic angina. However, there are
limited data regarding impact of statins on long-term clinical outcomes in signifi-
cant CAS patients (pts) without fixed coronary lesions (FCL).
Methods: A total 2812 pts underwent coronary angiography (CAG) with acetyl-
choline (Ach) provocation test from Nov 2004 to Oct 2010 were enrolled. Positive
CAS test was defined as transient vasoconstriction of more than 70% and the
definition of FCL was defined as coronary artery stenosis of less than 30% by
quantitative coronary angiography (QCA). The incidence of recurrent angina and
major adverse cardio-cerebrovascular accidents (MACCEs) was defined as com-
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posite of cardiac death, myocardial infarction, percutaneous coronary intervention
(PCI), and cerebrovascular accident were compared between the Statin non-user
(n=631) and Statins user (n=283) were compared up to 5 years.
Results: The statin user group showed higher incidence of hypertension, dia-
betes, dyslipidemia and older than statin non-user group. The incidence of recur-
rent chest pain requiring repeat CAG tended to be higher in the statin user group
during 5-year follow-up duration (Fig A). However, when adjusted by co-variates,
there was no statistical difference in the incidence of recurrent angina (Fig B) and
MACCEs between the two groups (Fig C)
Conclusions: In our study, we found that the statin did not play an important role
in reducing the incidence of recurrent angina and adverse clinical outcomes in
CAS pts without CFL up to 5 years.

P908 | BEDSIDE
Characteristics of young patients with antiphospholipid syndrome
who develop acute myocardial infarction

H. Fujita, T. Shinozaki. Sendai Medical Center, Department of Cardiology,

Sendai, Japan

Background: Antiphospholipid syndrome (APS) is an autoimmune multisystem
disorder characterized by thromboembolic events in the presence of persis-
tent antiphospholipid antibodies. The presence of APS is considered a strong
risk factor for the development of acute myocardial infarction (MI), especially in
young patients, which may be due to coronary thromboembolism or accelerated
atherosclerosis leading to plaque rupture. Young patients with MI usually have
multiple risk factors for coronary heart disease (CHD), but there are limited data
on the features of young patients with APS who develop MI.
Purpose: Understand the characteristics of patients with APS who develop MI.
Methods: A retrospective chart review evaluated patients admitted for acute MI
between the years 2000 and 2015 in our facility. Acute MI was defined as the
presence of chest pain and ischemic ST-T changes on electrocardiogram in as-
sociation with increase in cardiac enzymes, leading to coronary angiogram. An
age cut-off of 45 years was used to define “young” patients. When patients with
APS were identified, we verified that the diagnosis of APS met with the revised
Sapporo classification criteria. Hypertension, diabetes mellitus, lipid abnormality,
obesity (body mass index over 25) and smoking were used as CHD risk factors.
Results: A total of 395 patients were admitted for acute MI, of which 29 (7%) were
young patients. 4 cases were diagnosed as APS which were all young patients
(1% of all patients, 14% of young patients), and all were male. In the 4 patients
with APS, they all had a history of lipid abnormality, and at least another CHD risk
factor. Regarding the etiology of the coronary occlusion, 3 cases were assumed
as having plaque rupture from the results of coronary angiogram and intravascu-
lar ultrasound, of which 2 cases had a stent implanted. Only 1 case was assumed
as having coronary thromboembolism. All APS cases had a prolonged activated
partial thrombin time (aPTT) either on arrival or after discontinuation of heparin
treatment. None of the remaining young patients had a prolonged aPTT.
Conclusions: Patients with APS who develop acute MI are young, have multiple
risk factors for CHD, and may have similar angiographic appearance compared
to typical MI patients, leading to a difficulty in distinguishing them from non-APS
patients with acute MI. Prolonged aPTT on admission may be a clue in identifying
patients with APS. As treatment of these patients may be a clinical challenge due
to the thromboembolic predisposition, identifying them on arrival may be helpful.

P909 | BEDSIDE
Prevalence of cancer and its impact on prognosis of acute coronary
syndrome population

G. Abreu, P. Azevedo, J. Martins, C. Arantes, C. Quina-Rodrigues, S. Fonseca,
C. Braga, C. Vieira, J. Marques. Hospital de Braga, Cardiology, Braga, Portugal

Background: Cancer and cardiovascular disease are the two most prevalent dis-
eases worldwide. Few studies have been focused on the relationship between
malignancy and acute coronary syndromes (ACS).
Aim: To evaluate the incidence of malignancy and its impact on outcome of ACS
population.
Methods: We analyzed retrospectively 1486 ACS patients (pts) admitted, con-
secutively, in our coronary care unit, from January 2012 to December 2014. They
were divided in two groups: group 1 – pts with active cancer (n=58, 3.9%); group
2 – pts without cancer (n=1428, 96.1%). For each group we compared clinical
features and adverse events. Primary endpoint was the occurrence of death at 1
year; follow-up was completed in 98% of patients.
Results: Patients with active cancer were older (69±11 vs 63±13; p=0.001), had
more prevalence of cerebrovascular (15.5% vs 7.4%; p=0.038) and arterial pe-
ripheral (12.1% vs 4.1%; p=0.012) diseases. On admission, they also presented
more often anaemia (46.6% vs 23%; p<0.001) and renal insufficiency (eGFR<60
ml/min) (42.1% vs 24.3%; p=0.004). There were no statistically significant dif-
ferences regarding the type of ACS presented or in the percentage of patients
revascularized. About 21% (n=12) of patients who had active cancer were not
revascularized, 29% (n=17) were treated with bare metal stent, 28% (n=16) with
drug eluting stent, 2% (n=2) with balloon and 20% (n=11) with CABG. Cancer
was diagnosed prior to 1 year in 27.6% (n=16) of pts; solid tumors were present
in 89.7% (n=52); 22.9% (n=13) were previously treated with chemotherapy and
24.1% (n=14) with radiotherapy. They had higher prevalence of left systolic dys-

function (75.9% vs 54.7%; p=0.002), presenting more frequently acute heart fail-
ure (41.4% vs 26.5%; p=0.016), post-infarction angina (12.1% vs 5.1%; p=0.016)
and de novo atrial fibrillation (6.9% vs 2.8%; p<0.001). Considering in-hospital
mortality there were no differences between groups, but cancer patients had
higher 1-year cardiovascular mortality (14.6% vs 3.9%; p=0.006) and all causes
mortality (25.5% vs 6.2%; p<0.001).
After adjusting for different baseline characteristics in multivariate analysis, can-
cer patients had higher risk of overall 1-year mortality compared to those without
cancer [OR 2.45, 95% CI (1.33–4.49), p=0.001].
Conclusion: Despite low incidence of malignancy in our population, our study
shows that its presence carries an high risk for overall and cardiovascular mortal-
ity.

P910 | BEDSIDE
Epicardial adipose tissue contributes to the development of
noncalcified coronary plaque: results from a 5-year CT follow-up study
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1Seoul National University Hospital, Department of Internal Medicine and

Cardiovascular Center, Seoul, Korea Republic of; 2Healthcare System Gangnam
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Background: Epicardial adipose tissue (EAT) has been suggested as a con-
tributing factor for coronary atherosclerosis based on the previous cross-sectional
studies and pathophysiologic background. However, the causal relationship be-
tween EAT and the development of non-calcified coronary plaque (NCP) has
never been investigated in a follow-up study design.
Purpose: We aimed to clarify the impact of EAT on the future development of
NCP.
Methods: A total of 122 asymptomatic individuals (mean age, 56.0±7.6 years;
male sex, 80.3%) without prior history of coronary artery disease and metabolic
syndrome, and without NCP on the baseline cardiac computed tomography (CT)
were enrolled. A repeat cardiac CT was performed 5.7±0.5 years apart. Epicardial
fat volume index (EFVi; cm3/m2) from the baseline cardiac CT were assessed in
relation to the development of NCP on the follow-up CT.
Results: Follow-up cardiac CT showed a newly developed NCP in 24 (19.7%)
subjects. The mean of baseline EFVi was 79.9±30.3 cm3/m2 in the NCP group,
which was significantly higher than that of “calcified plaque” group (63.7±22.7
cm3/m2; P=0.019 versus NCP group) and the “no plaque” group (62.5±24.7
cm3/m2; P=0.021 versus NCP group). Multivariable logistic regression analysis
demonstrated that the presence of diabetes (OR, 10.709; 95% CI, 2.076–55.227;
P=0.005) and the 3rd tertile of EFVi (OR, 6.397; 95% CI, 1.365–29.982; P=0.019
compared to the 1st tertile) are the significant predictors for the development of
NCP on follow-up CT.

EFVi and F/U CT results

Conclusions: Baseline EFV was an independent predictor for the development
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of NCP. Our findings showed the causal relationship between EAT and NCP, sug-
gesting the additive value of EAT measurement for the risk stratification.

P911 | BEDSIDE
Low adiponectin and high NT-proBNP levels independently correlated
with angiographic severity of coronary artery disease in non-diabetic
patients: baseline data from the ANOX study

H. Wada1, M. Suzuki2, M. Matsuda3, Y. Ajiro4, T. Shinozaki5, S. Sakagami6,
K. Yonezawa7, M. Shimizu8, J. Funada9, T. Kaneko10, Y. Morita11, K. Kotani12,
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Background: Biomarkers predicting the presence and severity of coronary artery
disease (CAD) in non-diabetic patients with suspected CAD are unclear.
Methods: The ANOX study is a multicenter, prospective cohort study to deter-
mine the predictive value of possible novel biomarkers related to angiogenesis or
oxidative stress for major adverse cardiovascular events among patients under-
going elective angiography. Between January 1, 2010 and November 1, 2013, a
total of 2,513 patients were enrolled. After excluding 93 patients who were sub-
sequently found ineligible or withdrew consent, and 1,088 patients with diabetes,
the baseline data of 1,332 non-diabetic patients (47% with CAD, 25% with multi-
vessel disease [MVD]) were analyzed. Blood samples were collected from the
arterial catheter sheath at the beginning of coronary angiography. The presence
of angiographic CAD (≥50% stenosis in ≥1 coronary artery) and its severity were
assessed using the Gensini score. Serum levels of vascular endothelial growth
factor (VEGF), VEGF-C, soluble VEGF receptor-2, adiponectin, leptin, and two
oxidatively modified LDLs (the α1-antitrypsin/LDL complex and serum-amyloid-
A/LDL complex), as well as N-terminal pro-brain natriuretic peptide (NT-proBNP),
high-sensitivity troponin-I, and high-sensitivity C-reactive protein, were measured.
We performed stepwise regression analyses including data on age, sex, systolic
blood pressure, LDL-C, HDL-C, history of smoking habit, and these biomarkers.
Results: The presence of CAD was significantly correlated with age (OR, 1.6 per
10 year; 95% CI, 1.4–1.8), sex (OR, 2.1 for men; 95% CI, 1.6–2.7), HDL-C (OR,
0.87 per 10 mg/dL increase; 95% CI, 0.80–0.94), and natural log-transformed
adiponectin (Ln-adiponectin) (OR, 0.77 per 1-SD increase; 95% CI, 0.67–0.87).
The presence of MVD was also significantly correlated with age (OR, 1.4 per 10
year; 95% CI, 1.3–1.7), sex (OR, 2.7 for men; 95% CI, 2.0–3.8), HDL-C (OR,
0.89 per 10 mg/dL increase; 95% CI, 0.81–0.97), and Ln-adiponectin (OR, 0.76;
95% CI, 0.64–0.89), as well as LDL-C (OR, 1.05 per 10 mg/dL increase; 95% CI,
1.004–1.10) and Ln-NT-proBNP (OR, 1.3 per 1-SD increase; 95% CI, 1.1–1.5).
After excluding 356 patients with normal coronary (Gensini score, 0) to attain
normal distribution, independent determinants of Ln-Gensini score were age, sex,
HDL-C, Ln-adiponectin, and Ln-NT-proBNP.
Conclusions: Low adiponectin and high NT-proBNP levels were independent
predictors of the severity of CAD in non-diabetic patients with suspected CAD.
The follow-up data of the ANOX study will provide evidence for the predictive val-
ues of these biomarkers independent of known risk factors and the severity of
CAD at the baseline.
Acknowledgement/Funding: Grant-in-Aid for Clinical Research from the Na-
tional Hospital Organization
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Integration of stress MRI and CT CAC in suspected CAD - implication
for risk stratification in diabetes
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Germany; 2University Hospital of Essen (Ruhr), Department of Diagnostic and

Interventional Radiology and Neuroradiology, Essen, Germany

Background: Stress testing for diagnosing ischemia is fundamental in the man-
agement of patients with suspected CAD and intermediate cardiovascular risk.
Though, in patients with diabetes risk scores may under- as well as overestimate
risk. Silent myocardial infarcts and ischemia affect frequently diabetics. Therefore,
routine stress testing in diabetics is currently suggested. Cardiac MRI allows for
accurate ischemia testing and detection of unrecognized myocardial scar (US-
car).
Purpose: The aim of this study is to evaluate the impact of diabetes on MRI
stress testing in patients with suspected CAD and to define the additional value
of CT coronary calcium (CT CAC) in risk stratification.
Methods: Patients with suspected CAD who underwent CT CAC and Stress MRI
were included. Stress MRI was analyzed regarding the presence of Wall mo-

tion abnormalities, perfusion deficits and the presence of delayed enhancement
blinded to clinical and CT data in a random fashion. A MRI stress test was called
pathologic if at least one of these three criteria was abnormal. Scar was defined
as any hyperenhancement. For each patient, Framingham risk score (FRS) for
prediction of 10-year general cardiovascular disease was calculated.
Results: 300 consecutive patients (20% female) were included in this study
(mean age 53.1±9.7years). 23 (7.7%) MRI scans were pathologic. Mean Fram-
ingham risk score (FRS) was 16±12.6%. Patients with diabetes had higher FRS
(38±21% vs. 15±11%), higher prevalence of CAC (83% vs. 54%, p:0.025, OR
4.16) and higher prevalence of pathologic MRI scans (11.1% vs. 7,4%, p=0.025).
With increasing FRS, the prevalence and the extent of CAC increased (r=0.287,
p<0.001). Similarly, the prevalence of a pathologic Stress MRI and unrecognized
scars (Figure 1 a,b) increased with increasing CAC (p<0.001 for trend). Diabetics
with zero CAC showed normal stress tests. Diabetes did not change the discrim-
inative power of the FRS or CAC to predict pathologic MRI scans.

Figure 1

Conclusions: In this study of patients with suspected CAD and intermediate risk,
diabetes was associated with higher Framingham risk scores and CAC scores,
though, did not enhance prediction of pathologic MRI scans. Regardless of dia-
betic status, CT CAC changed risk stratification in patients with suspected CAD
and can be used as a gatekeeper for further testing.This study suggests, that
stress testing in diabetes without additional risk factors cannot be recommended.
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Atypical presentation and comorbidities mutually influence
management of ACS patients
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Barcelona, Barcelona, Spain

Background: Limited data are available on the association between comorbidi-
ties and acute myocardial ischemia with atypical presentation.
Purpose: The aim of this study was to investigate the impact of comorbidities on
the management and outcomes of ACS patients with atypical presentation (i.e.
ACS without chest pain).
Methods: Between 2010 and 2016, 11458 ACS patients were admitted at 57
hospitals included in the network of the ISACS-TC registry (ClinicalTrials.gov,
NCT01218776). There were 1394 (12.2%) patients with unstable angina, 2855
(24.9%) with NSTEMI, and 7203 (62.9%) with STEMI.
Results: 995 (8.7%) ACS patients have atypical presentation at the initial eval-
uation, and the 40.2% of the overall study population have comorbidities (dia-
betes mellitus, heart failure, CKD, COPD, stroke, PAD, GERD or active cancer).
Patients with comorbidities were not equally distributed: 38.7% were with typi-
cal presentation and 55.2% without typical presentation, (p<0.001). In-hospital
mortality rate was much higher in patients with atypical presentation than in pa-
tients with the typical one (15.5% vs 6.3%, p<0.001). As well, mortality rate was
lower for ACS patients with no-comorbidities than for ACS patients with comor-
bidities (5.1% versus 10.1%, p<0.001). Stratifying the population by the pres-
ence/absence of comorbiditis and the presence/absence typical presentation, we
found a decreasing trend in use of evidence base treatment (aspirin, beta-blocker,
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statin and reperfusion) and invasive procedure. Compare to patients with typical
presentation and no-comorbidities (OR: 1, referent), patients with typical presen-
tation and comorbidities (OR: 0.70), as well as those with atypical presentation
and no-comorbidities (OR: 0.23), and those with atypical presentation and comor-
bidities (OR: 0.18) had a significant (p<0.001) lower probability to undergo in-
hospital cardiac catheterization. On the opposite, there was an increasing trend
(p<0.001) over subgroups in the risk of death (OR:1 referent, typical ACS pre-
sentation and no-comorbid; OR:2.00 typical ACS presentation and comordidities;
OR: 2.52 atypical ACS presentation and no-comorbid; OR: 4.83 atypical ACS
presentation and comordidities).
Conclusions: The presence of comorbidities and atypical ACS presentation dra-
matically influence the process of care. Patients with atypical presentation and
comorbidities are those who receive the lowest treatment and those who have
the highest risk of in-hospital death.
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Usefulness of monocyte to HDL-cholesterol ratio to predict high
SYNTAX score in patients with stable coronary artery disease
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Background: Recently, several studies has shown that monocyte to high density
lipoprotein cholesterol ratio (MHR) are closely related with major adverse out-
comes in various cardiovascular diseases.
Purpose: We aimed to investigate whether baseline MHR, an easily available in-
flammatory and oxidative stress marker, is associated with the severity and com-
plexity of coronary atherosclerosis assessed by SYNTAX score.
Methods: In this cross-sectional study, a total of 1229 consecutive patients with
coronary artery disease (CAD) who had undergone coronary angiography for sta-
ble angina pectoris were enrolled. The patients were classified two groups, those
with low SYNTAX score (≤22) and those with high SYNTAX score (≥23). Multi-
ple logistic regression analysis was used to identify the independent predictors of
high SYNTAX score.
Results: Platelet, white blood cell (WBC), neutrophil, monocyte, MHR and CRP
values were significantly higher in the high SYNTAX score group whereas HDL-
C level was significantly lower in the high SYNTAX score group as compared
with the low SYNTAX score group (p<0.05). Multi-vessel disease, chronic total
occlusions, the left main coronary artery (LMCA) lesions and the left anterior
descending coronary artery (LAD) lesions were more often present in the high
SYNTAX score group. The rate of patients who underwent coronary artery by-
pass grafting (CABG) was also significantly higher in the high SYNTAX score
group, whereas the rate of stent implantation for the coronary lesions was signif-
icantly higher in the low SYNTAX score group. In multivariate logistic regression
analysis, MHR [odds ratio (OR): 1.083 (1.060–1.108), p<0.001] remained as in-
dependent predictor of high SYNTAX score as well as CRP [OR: 1.062 (1.043–
1.080), p<0.001], LVEF [OR: 0.942 (0.929–0.954), p<0.001], hypertension [OR:
1.397 (1.056–1.847), p=0.019] and diabetes mellitus [OR: 1.464 (1.062–2.019),
p=0.020]. Finally, in correlation analysis, MHR showed significant positive cor-
relations with SYNTAX score (r=0.371, p<0.001) and CRP (r=0.336, p<0.001)
[Figure 1].

Figure 1.

Conclusions: Consequently, to the best of our knowledge, this is the first study
showing MHR was independently associated with burden of coronary atheroscle-
rosis assessed by SYNTAX score in patients with stable CAD.
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Peripheral artery disease and non-st segment elevation acute coronary
syndrome: impact on therapeutic management and in prognosis
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J.F. Aguiar1, R. Rnsca2. 1Hospital do Espírito Santo de Évora, EPE, Évora,
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Introduction: Peripheral arterial disease (PAD) is an important comorbidity in
non-ST elevation acute coronary syndromes (NSTEACS), and its presence could
influence the therapeutic approach and prognosis of patients (pts).
Purpose: Evaluate the impact of PAD’s comorbidity in the therapeutic manage-
ment of pts with NSTEACS, in-hospital morbi-mortality and 1-year mortality.
Methods: We studied 7248 pts with NSTEACS enrolled in a Multicentric Na-

tional Registry. We considered two groups: 1) Pts with PAD; 2) Pts without
PAD. Recorded demographic variables, previous medical history, inpatient ther-
apy, left ventricular function, coronary angiography and revascularization strategy
performed. Defined the following in-hospital adverse events (IHAE): death, re-
infarction, stroke, heart failure (HF), cardiogenic shock (CS), major bleeding (MB),
need for blood transfusion (BT). Evaluated the in-hospital length of stay and mor-
tality at 1 year. Multivariate analysis was performed to evaluate if the presence of
PAD is a predictor of IHAE and/or 1-year mortality.
Results: The presence of PAD was documented in 7.3% (526 pts). These pts
were older (70±11 vs 67±13 years, p<0.001), more likely to be males (82.1 vs
70.7%, p<0.001), to have history of hypertension (87.4 vs 74.1%, p<0.001), dia-
betes (55.3 vs 32.3%, p<0.001), dyslipidemia (76 vs 61.9%, p<0.001), previous
MI (48.4 vs 24.6%, p<0.001), prior PCI (28.4 vs 17.5%, p<0.001), CABG (20
vs 6.5%, p<0.001), stroke (25.4 vs 7.5%, p<0.001) and chronic kidney disease
(22.9 vs 6.3%, p<0.001).
Patients with PAD were more likely to evolve in Killip II-IV (26 vs 13.9%, p<0.001),
with left ventricular (LV) dysfunction (Ejection fraction <50% – 42.7 vs 28.3%,
p<0.001) and need for non-invasive ventilation (3 vs 1.7%, p=0.019); They were
less often treated with beta-blockers (75 vs 87.5%, p<0.001) but more with diuret-
ics (47.3 vs 26.6%, p<0.001); they were less likely to receive coronary angiog-
raphy (69.8 vs 85.6%, p<0.002) but when performed, with larger femoral access
rate (35.2 vs 21.4%, p<0.001); Pts with PAD had higher incidence of multivessel
disease (76.7 vs. 52.4%, p<0.001) but more often was not planned any revas-
cularization (25.4 vs 17.2%, p<0.001). Group 1 pts had higher duration of hos-
pitalization (median 7 vs 5 days, p<0.001) and higher incidence of re-infarction
(3.1 vs 1.4%, p=0.003), HF (26.7 vs 12.4%, p=0.002), CS (3.2 vs 1.8%, p=0.016),
MB (2.3% vs 1.1, p=0.001) and BT (4.6 vs 1.6%, p<0.001), but not stroke (1.0
vs 0.7%, p=0.430). Patients with PAD had higher in-hospital mortality (4 vs 2%,
p=0.003) and 1-year mortality (16.2 vs 6.2%, p<0.001). By multivariate analysis,
PAD was established as an independent predictor of 1-year mortality (OR 1.57
[1.04–2.58] CI 95%, p=0.032), but not of IHAE.
Conclusions: In patients with NSTEACS, the presence of PAD affects therapy
and revascularization strategy and is associated with higher in-hospital morbidity
and mortality. This comorbidity is an independent predictor of death within 1 year.
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Impact of smoking status on outcomes in stable coronary artery
disease: an analysis of 32 499 patients from the CLARIFY registry

J.C. Tardif1, N. Greenlaw2, K. Fox3, I. Ford2, R. Ferrari4, J. Morais5,
A. Parkhomenko6, M. Tendera7, P.G. Steg8 on behalf of CLARIFY investigators.
1Montreal Heart Institute, University of Montreal, Montreal, Canada; 2Robertson

Centre for Biostatistics, University of Glasgow, Glasgow, United Kingdom;
3NHLI, Imperial College, Royal Brompton Hospital, London, United Kingdom;
4Department of Cardiology and LTTA Centre, University Hospital of Ferrara

and Maria Cecilia Hospital, GVM Care & Research, E.S: Health Science

Foundation, Cotignola, Italy; 5Hospital Santo Andre, Leiria, Portugal; 6NSC

Institute of Cardiology M.D. Strazhesko, Kiev, Ukraine; 7Medical University of

Silesia, Katowice, Poland; 8FACT (French Alliance for Cardiovascular Trials),

Département Hospitalo-Universitaire FIRE, Hôpital Bichat, NHLI, Imperial

College, Royal Brompton Hospital, London, UK, Paris, France

Background: Tobacco smoking is the most important modifiable risk factor for
cardiovascular morbidity and mortality. The excess cardiovascular risk of smoking
in general populations is reduced to half after one year of smoking abstinence
and has been reported to decrease to the level of never-smokers after prolonged
cessation. We analyzed the impact of smoking status on outcomes in the large
CLARIFY registry of outpatients with stable CAD.
Methods: CLARIFY is an ongoing international, prospective, observational, lon-
gitudinal registry of outpatients with stable CAD, defined as at least one of the
following: prior myocardial infarction, coronary revascularization procedure, evi-
dence of coronary stenosis >50%, or chest pain associated with proven myocar-
dial ischemia. A total of 33,438 patients from 45 countries in Europe, the Ameri-
cas, Africa, Middle East, and Asia/Pacific were enrolled between November 2009
and July 2010. Patients were followed for a maximum of 5 years until the end
of December 2015. We conducted this analysis in 32 499 patients: 13 425 pa-
tients were never-smokers, 4061 current smokers, and 15013 former smokers at
baseline.
Results: Overall, current smokers were younger than both never-smokers and
former smokers (58.5 vs 66.2 and 63.8 years respectively, p<0.0001). There were
more men among current or former smokers compared with never-smokers (87
and 90 vs 61%, p<0.0001). Never-smokers had less prevalence of asthma/COPD
or peripheral arterial disease. Compared with never-smokers, both current and
former smokers had increased risk of all outcomes (Table).

Never smoker Former smoker Current smoker P*
HR HR (95% CI) HR (95% CI)

All-cause death 1.00 1.36 (1.24, 1.49) 1.93 (1.69, 2.21) <0.001
Cardiovascular death 1.00 1.39 (1.20, 1.60) 1.72 (1.40, 2.13) <0.001
Fatal or non-fatal MI 1.00 1.27 (1.10, 1.46) 1.66 (1.37, 2.00) <0.001
Cardiovascular death/ MI 1.00 1.32 (1.18, 1.47) 1.73 (1.49, 2.02) <0.001
Cardiovascular death/ MI/stroke 1.00 1.25 (1.13, 1.37) 1.62 (1.42, 1.86) <0.001

*Adjusted for age, sex, geographic region, MI, PCI and CABG.

Conclusion: In contrast to the “smoker’s paradox” reported after acute myocar-
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dial infarction, current smokers with stable CAD have a greatly increased risk
of future cardiovascular events compared to never-smokers, reinforcing the im-
portance of smoking cessation. Cardiovascular risk remains elevated in former
smokers with stable CAD, albeit at an intermediate level between current and
never-smokers.
Acknowledgement/Funding: The CLARIFY Registry is sponsored by SERVIER
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The impact of age in patients without co-morbidity disease on
acetylcholine-induced coronary artery spasm

J.K. Byun1, S.W. Rha1, S.H. Park2, J.Y. Park3, J.H. Ahn4, Y.H. Kim5, A.Y. Her5,
B.G. Choi1, S.Y. Choi1, Y. Park1, S.H. Park1, C.U. Choi1, C.G. Park1,
H.S. Seo1, D.J. Oh1. 1Korea University Guro Hospital, Seoul, Korea Republic

of; 2Soonchunhyang University Hospital, Cheonan, Korea Republic of; 3Eulji

General Hospital, Cardiology Department, Seoul, Korea Republic of; 4Soon

Chun Hyang University Gumi Hospital, Gumi, Korea Republic of; 5Kangwon

National University Hospital, Chuncheon, Korea Republic of

Background: In previous studies, age was reported as a significant risk factor in
coronary artery disease and endothelial dysfunction. However, there have been
limited data regarding the impact of age in patients (Pts) without co-morbidity
disease on the coronary artery spasm (CAS).
Method: A total of 2,245 pts who underwent intracoronary acetylcholine (Ach)
provocation test were enrolled. Provocation test was performed by incremen-
tal doses (20, 50, 100ug) of Ach until get significant response (>70% narrow-
ing). The pts without co-morbidity disease were previous coronary heart disease,
hypertension, diabetes mellitus, dyslipidemia, peripheral vascular disease, cere-
brovascular accidents and chronic kidney disease. The study population was clas-
sified into four groups; the Group 1 was 20 to 45 years old (n=698), the Group 2
was 46 to 55 years old (n=724), the Group 3 was 56 to 65 years old (n=544) and
the Group 4 was over 65 years old (n=279). We investigated incidence of CAS
and angiographic parameters among these groups.
Result: Baseline clinical characteristics were similar among the 4 different Age
groups. During Ach provocation test, angiographic characteristics were different
among groups; the response to Ach dose 50ug was the highest Group 4, the
response to Ach dose 100ug was the highest Group 1, multi-vessel spasm and
EKG change was the highest in Group 2. The incidence of CAS was highest
in the Group 3. After the multivariate analysis, gender, myocardial bridge, and
baseline spasm (>30% narrowing) were independent predictors of Ach induced
CAS. The Group 3 was the highest independent predictor of CAS compared with
other groups (Table).

Conclusion: In this Study, we found that the increase of age in pts without co-
morbidity disease predisposes towards a higher chances of significant CAS as
assessed by intracoronary Ach provocation test.
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Influence of age and gender on bleeding and late outcomes after PCI
for ACS

H. Idris, J.K. French, I. Shugman, C.J. Juergens, A. Hopkins, L. Thomas.
Cardiology Department, Liverpool Hospital, SWS Clinical School, The University

of New South Wales, Sydney, Australia

Background: Gender and age are non-modifiable factors influencing clinical out-
comes in acute coronary syndromes (ACS). The pathophysiology of ACS may be
different in women compared to men. Thus, we sought to evaluate the effect of
age and gender on clinical outcomes in patients with ACS undergoing percuta-
neous coronary interventions (PCI).
Methods and results: Among 2728 (75% males) consecutive patients with ACS
who underwent PCI at Liverpool Hospital, Sydney, Australia, from October 2003 to
March 2010, we determined bleeding according to Bleeding Academic Research
Consortium (BARC) criteria; also late clinical outcomes including mortality, my-
ocardial infarction (MI), and target vessel revascularization (TVR) were examined.
Patients were divided into 2 age groups (Group1<55 years=919, Group 2 ≥55
years=1809). Females were 9 years older (median 68 vs. 59 years; p=<0.001),
more likely to have diabetes (29% vs. 20% p<0.001), hypertension (61% vs. 46%,

p<0.001), anemia (24% vs. 13%, p<0.001), and renal impairment (39% vs. 17%,
p<0.001); and less likely to be smokers (20% vs. 32%, p<0.001). With respect
to angiographic/ procedural characteristic, females were less likely to have class
B2/C lesions (62% vs. 67%, p=0.012), or lesions at bifurcations (17% vs. 21%,
p=0.040), but had more calcified lesions (20% vs. 11%, p=<0.001), smaller stent
diameter (2.75 [2.5–3] vs. 3 [2.75–3.5] mm, p<0.001),and less periprocedural in-
travenous glycoprotein IIb/IIIa inhibitors use (28% vs. 35%, P=<0.001), though
similar DES use (25% vs. 24% p=0.655). Females had a higher incidence of type
2–5 BARC bleeding post-PCI (22% vs. 16% p=0.003) and at 3 year follow up,
the mortality rate was higher among females (11% vs. 7% p=0.001). In Group 1,
bleeding, mortality and MACE were higher in females, (27% vs. 14% p=0.002),
(7% vs. 3% p=0.041) and (18% vs. 11%, p=0.042) respectively, with no significant
difference in MI and TVR rates. In Group 2, TVR rates were less in females (7%
vs. 10% p=0.026), while other clinical outcomes were similar. Using multivariable
stepwise regression analysis modeling, female gender was not significant predic-
tor of mortality, while it was significant predictor of bleeding (OR=1.69 [95% CI:
1.25–2.29], p=0.001).
Conclusions: While bleeding and mortality were higher in younger females with
ACS who underwent PCI, overall female gender was not predictor for late mor-
tality after risk adjustment. However female gender predicted post-PCI bleeding.
As PCI is now predominantly performed via radial access, whether similar factors
still affect post-PCI outcomes needs clarification

P919 | BEDSIDE
Is elevated triglyceride related with clinical outcome in patient with
AMI of KAMIR NIH study

I.W. Seong, K.T. Ahn, J.H. Han, H.J. Kwon, J.K. Oh, M.J. Kim, U.L. Choi,
S.W. Seong, S.A. Jin, J.H. Kim, J.H. Lee, S.W. Choi, J.O. Jeong. Chungnam

National University Hospital, Cardiology Division in Department of Internal

Medicine, Daejeon, Korea Republic of

Introduction: Whether serum triglyceride level correlates with clinical outcomes
of patients with acute myocardial infarction remains unclear.
Methods: From the Korea Acute Myocardial Infarction Registry, 8741 patients
with acute myocardial infarction were enrolled between November 2011 and July
2015. The patients were divided into two groups according to fasting triglyceride
levels: group I (lower TG ≤150mg/dl, n=6282) and group II (higher TG >150
mg/dl, n=2459). In hospital mortality rates and late clinical outcomes were com-
pared between two groups.
Results: All-cause death and cardiovascular death, major adverse cardiac event
(MACE) were significantly lower in higher TG group (hazard ratio [HR], 0.601;
95% confidence interval [CI], 0.489 to 0.739; P<0.001, HR, 0.622; 95% CI,
0.483–0.800, p=0.001, HR, 0.741, 95% CI, 0.630–0.871, p=0.005). However, af-
ter adjusted for clinical variables, the risk of all-cause death and cardiovascu-
lar death, MACEs was not significantly between higher TG group and lower TG
group (p=0.880, p=0.600, p=0.728, respectively). Cox regression analysis con-
firmed serum triglyceride as a negative predictor for overall clinical outcomes.

Adjusted clinical outcomes in lower TG v

HR (95% CI) for TG >150 P value

MACE 0.728 [0.776 to 1.194] 0.728
All cause death 1.027 [0.726 to 1.452] 0.880
Cardiovascular death 1.128 [0.719 to 1.771] 0.600
MI 1.085 [0.736 to 1.599] 0.680
TVR/TLR 0.876 [0.619 to 1.241] 0.457

Abbreviations: MACE, major adverse cardiac event; MI, myocardial infarction; TVR, target vessel
revascularization; TLR, target lesion revascularization. Adjusted for age, sex, BMI, HTN, DM,
dyslipidemia, smoking, pre-procedural TIMI flow, killip class, LVEF, DES ≥1, multivessel disease
(1,2,3,LM), ACEi/ARB use, GPI use, statin intensity.

Conclusions: This study demonstrates that serum triglyceride level did not corre-
late with clinical outcomes in patients with STEMI treated who underwent primary
PCI.
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The predictive value of different equations for estimation of glomerular
filtration rate in patients with coronary artery disease

C. Waldeyer1, M. Karakas1, F. Ojeda1, R. Schnabel1, T. Zeller1, E. Zengin1,
D. Westermann1, B. Schrage1, H.J. Rupprecht2, K.J. Lackner3, S. Blankenberg1,
M. Seiffert1, C.W. Sinning1. 1University Heart Center Hamburg, Department

of General and Interventional Cardiology, Hamburg, Germany; 2GPR Klinikum

Rüsselsheim, Department of Internal Medicine II, Rüsselsheim, Germany;
3University Medical Center of Mainz, Institute of Clinical Chemistry and

Laboratory Medicine, Mainz, Germany

Background: Impaired renal function leads to dramatically increased risk for the
development and progression of coronary artery disease (CAD). This association
offers enormous potential for preventive therapies, particularly in early stages of
chronic kidney disease (CKD).
Purpose: Cystatin c-based equations for estimated glomerular filtration rate
(eGFR) perform more precisely to assess renal function than creatinine-based
equations. Whether this is related with a better assessment of the patients’ prog-
nosis, a criterion for CKD-classification required by the guidelines, has not been
answered for CAD-patients yet. Therefore, we aimed to analyze the predictive

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/37/suppl_1/1/2197550 by Biblioteca Biologica user on 22 February 2024



172 Conditions with increased coronary artery disease risk

value of the four most common eGFR-equations regarding CAD-severity and car-
diovascular (CV) outcome.
Methods: From the AtheroGene study 2135 patients of the whole CAD spectrum
were included and assessed regarding the combined outcome of CV death
and non-fatal myocardial infarction. Further, we analyzed which of the eGFR-
equations predicts complex CAD as assessed by the SYNTAX score with values
≥23 most precisely. The eGFR was calculated using serum creatinine (sCr) and
the 4MDRD-equation, further with cystatin c (CysC) and sCr each alone and in
combination (CysC/sCr) with the CKD-EPI-equation. Median follow-up was 4.3
years.
Results: Kaplan-Meier curve analysis and log-rank test for all four equations were
significant (p for all <0.005). At early stages of CKD only the CKD-EPI-equation
for CysC could differentiate the eGFR-categories regarding the risk for an end-
point event (log-rank test p=0.009 for eGFR >90 ml/min/1,73 m2 vs. eGFR 60–90
ml/min/1,73 m2). In the Cox regression analysis both eGFR calculated by CKD-
EPI-equation for CysC and for CysC/sCr were predictive regarding the outcome
in a fully adjusted model for all cardiovascular risk factors (CVRF) and Nt-proBNP
(Hazard ratios (HR) per decline standard deviation (SD) for eGFR (CysC) 1.27
(1.07–1.50), p=0.007 and for eGFR (CysC/sCr) 1.22 (1.02–1.46), p=0.026). Fur-
thermore, only eGFR calculated by CKD-EPI-equation for CysC and for CysC/sCr
after adjustment for all CVRF were significantly associated with a SYNTAX score
of ≥23 (Odds ratio per decline SD for eGFR (CysC) 1.57 (1.36–1.78), p<0.001
and for eGFR (CysC/sCr) 1.32 (1.13–1.53), p<0.001). Compared to the sCr-
based equations areas under the curve (AUC) were higher for the CKD-EPI-
equation using CysC (AUC endpoint 0.58/AUC SYNTAX Score ≥23 0.59) and
CysC/sCr (0.58/0.58) to identify patients with an endpoint event or SYNTAX score
of ≥23.
Conclusions: Of the four tested eGFR-equations the CKD-EPI-equation for
CysC and for CysC/sCr provided a better predictive value regarding the sever-
ity of CAD and the outcome of patients compared to eGFR-equations using only
sCr. These results may lead to a better identification of patients at increased car-
diovascular risk due to renal dysfunction who benefit from intensive preventive
therapies as endorsed by the guidelines.
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Impact of serum level of uric acid on lipid component of coronary
plaque in patients with coronary artery disease with optimal medical
therapy

S. Imaizumi1, A. Iwata1, B. Zhang2, S. Miura1, K. Saku1. 1Fukuoka University,

Department of Cardiology, Fukuoka, Japan; 2Fukuoka University, Department of

Biochemistry, Fukuoka, Japan

Background: Elevated uric acid (UA) serum level is associated with increased
cardiovascular events. However, little is known about the relationship between
UA and coronary plaque under optimal medical therapy (OMT).
Purpose: We examined the association between serum levels of UA and coro-
nary plaque using integrated backscatter intravascular ultrasound (IB-IVUS) in
patients with coronary artery disease (CAD) who received OMT for low-density
lipoprotein cholesterol (LDL-C) and blood pressure (BP) according to Japanese
guidelines.
Methods: One hundred twenty-four CAD patients with OMT who underwent per-
cutaneous coronary intervention under IB-IVUS guidance were included. IB-IVUS
analysis was conducted on the non-culprit lesion to determine three-dimensional
IVUS parameters including each plaque component. Fasting serum levels of UA
were measured.
Results: In all of the patients, LDL-C level was 95±32 mg/dl (target LDL-C level:
<100 mg/dl), and systolic and diastolic BP were 128±18 mmHg and 71±12
mmHg, respectively (target systolic BP: <140mmHg and target diastolic BP:
<90mmHg). Serum UA levels were not related with plaque burden, but signifi-
cantly related with the composition of plaque. Serum levels of UA were positively
correlated with percent lipid volume (r=0.271, p=0.002) and negatively correlated
with percent fibrous volume (r=-0.338, p=0.003). Logistic regression analysis in-
dicated that the association between serum level of UA and percent lipid volume
of plaque was significant after adjusting for conventional risk factors of CAD in-
cluding age, gender, body mass index, hypertension, diabetes, dyslipidemia and
smoking [odds ratio (95% confidence interval): 1.7 (1.1–2.8), p=0.017].
Conclusions: Elevated levels of UA were associated with greater lipid volume
of coronary plaque in CAD patients with OMT. Serum level of UA may be an
important therapeutic target to reduce “residual risk”.
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Very high and very low risk patients: predictors of death -
An exploratory analysis considering the baseline thrombotic and
hemorrhagic risk

C. Ruivo, F. Sa, J. Correia, S. Pernencar, A. Antunes, F. Saraiva, N. Carvalho,
J. Morais on behalf of Portuguese National Registry of Acute Coronary
Syndromes. Hospital Santo Andre, Department of Cardiology, Leiria,

Portugal

Background: The GRACE and CRUSADE risk scores are useful risk stratification
tools to identifie high-risk patients (pts) with Acute Coronary Syndrome (ACS) for
whom more aggressive treatment is warranted.

Purpose: To search for independent predictors of death in pts with ACS catego-
rized according to the thrombotic and bleeding risk at baseline.
Methods: From October 2010 to November 2014, 4445 consecutive pts with ACS
(66±13 years; 73% male) included in a multicenter national registry were enrolled.
Based on ROC curves, optimal cut-off points were created. Then, 4 groups were
defined and compared: A) GRACE<160 and CRUSADE<33; B) GRACE≥160
and CRUSADE<33; C) GRACE<160 and CRUSADE≥33); D) GRACE≥160 and
CRUSADE≥33. In order to determine predictors of risk of death at 12 months a
Cox regression analysis was performed in the very high risk population (group D).
Results: Comparative analyses between A (n=2365; 53.2%), B (n=575; 12.9%),
C (n=529; 11.9%) and D (n=976; 22.0%) groups revealed, respectively, progres-
sive increasing age (58±11 vs 71±9 vs 71±11 vs 77±9, p<0.001), higher rates of
previous cardiovascular diseases [stroke/TIA (4.9% vs 7.1% vs 12.3% vs 13.6%,
p<0.001)], lower left ventricular ejection fraction (57±12 vs 53±12 vs 54±14 vs
49±14, p<0.001), more angina equivalents as clinical presentation (3.1% vs 5.4%
vs 8.7% vs 21.8%, p<0.001) and higher Killip class (KK>1: 2.2% vs 12.0% vs
10.4% vs 46.6%, p<0.001). The myocardial revascularization was accomplished
progressively in lower rates (87.6% vs 84.0% vs 83.1% vs 73.4%, p<0.001). In
group D, 178 (18.2%) pts died during follow-up; ROC curves with optimal cut-
off points were created and Cox regression identified independent predictors of
endpoint death (Table).

HR 95% CI p-value

Age ≥79 years 2.02 1.40–2.91 <0.001
Hb ≤10.8g/dL 1.94 1.34–2.80 <0.001
Previous AMI 1.89 1.29–2.78 0.001
Coronary angiography 0.37 0.26–0.53 <0.001
Inotropic drugs* 1.76 1.07–2.89 0.025
Diuretics* 1.78 1.14–2.76 0.011

Hb: hemoglobin; AMI: acute myocardial infarction. *In hospital.

Conclusions: Age, atherosclerotic burden, and heart failure with inotropic drugs
use all mark worse prognosis in pts with high GRACE and high CRUSADE scores.
In spite of a clear benefit, an invasive revascularization strategy is paradoxically
less frequently used in this higher risk population.
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New-onset atrial fibrillation impacts in-hospital prognosis of patients
with acute coronary syndromes

J. Ponte Monteiro, M. Rodrigues Neto, A. Correia, R. Costa Rodrigues,
N. Santos, M. Gomes Serrao, S. Gomes, A. Pereira, B. Silva, P. Faria, D. Pereira.
Hospital Dr. Nélio Mendonça, Cardiology, Funchal, Portugal

Introduction: Atrial Fibrillation (AF) occurs in a percentage of patients with Acute
Coronary Syndromes (ACS) and is linked with a poor prognosis
Purpose: This study intends to evaluate the impact of new-onset AF on the in-
hospital prognosis of patients with ACS.
Methods: Prospective data of 1471 patients consecutively admitted between 1st
October 2009 and 30th September 2015 diagnosed with an ACS. Patients with
history of AF were excluded. The patients were divided into 2 groups: A) patients
who developed AF during hospitalization (n=71; 4.8%; 59.2% male); B) patients
who did not develop AF (n=1396; 95.2%; 71.1% male). The groups were com-
pared according to the composite primary endpoint (CPE) (re-infarction, stroke,
cardiovascular death) and secondary endpoints (re-infarction, stroke and cardio-
vascular death separately).
Results: Patients with new-onset AF displayed a higher incidence of EPC (A=
14.1% vs B= 7.1%, p=0.037), cardiovascular death (A=11.3% vs B= 5.5%,
p=0.043) and cardiogenic shock (A=14.1% vs B=6.4%, p=0.025). Regarding re-
infarction or stroke, no differences between groups were found.
Group A displayed a higher mean age (A= 72.6±13.0 vs B= 64.3±13.3, p<0.001),
and a higher prevalence of previous stroke (A= 18.3% vs B= 6.9%, p=0.002),
chronic heart failure (A=14.1% vs B= 4.6%, p=0.002) and hypertension (A=
78.9% vs B=64.5%, p=0.013). Patients with new-onset AF also exhibited a
higher percentage of ST elevation myocardial Infarction (A= 70.4% vs B=57.0%,
p=0.027) and Killip class >1 at admission (A=39.7% vs B=19.3%, p<0.001), but
less patients were submitted to percutaneous coronary intervention (A=71.8% vs
B= 90.1%, p<0.001). Upon release, no difference on double antiplatelet therapy
prescription was found, and 11.3% of the patients with new-onset AF were anti-
coagulated.
Conclusion: New-onset FA is correlated with a worse in-hospital prognosis in
patients with ACS.
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Impact of hypertension on 5-year clinical outcomes in patients with
coronary chronic total occlusion lesion

S.W. Rha1, B.G. Choi1, S.H. Park2, J.Y. Park3, J.H. Ahn4, Y.H. Kim5,
A.Y. Her5, M. Shim1, S.Y. Choi1, Y. Park1, S.H. Park1, C.U. Choi1, C.G. Park1,
H.S. Seo1, D.J. Oh1. 1Korea University Guro Hospital, Seoul, Korea Republic

of; 2Soonchunhyang University Hospital, Cheonan, Korea Republic of; 3Eulji

General Hospital, Cardiology Department, Seoul, Korea Republic of; 4Soon

Chun Hyang University Gumi Hospital, Gumi, Korea Republic of; 5Kangwon

National University Hospital, Chuncheon, Korea Republic of

Background: Hypertension (HTN) can worsen cardiovascular morbidity and mor-
tality. However, there are limited data regarding the impact of HTN in patients (Pts)
who have coronary chronic total occlusion (CTO) lesion on long-term clinical out-
comes.
Methods: A total of 822 consecutive CTO pts who underwent coronary angiogra-
phy, receiving either percutaneous coronary intervention (PCI) or optimal medical
treatment (OMT) were enrolled. Pts were divided into two groups according to
the presence of HTN; 1) the HTN group (n=536) and 2) Control group without
HTN (n=286). To adjust for potential confounders, a propensity score matching
(PSM) analysis was performed using the logistic regression model. Individual ma-
jor clinical outcomes and major adverse cardiac events (MACE), the composite
of total death, myocardial infarction, stroke and revascularization, were compared
between the two groups up to 5 years.
Results: After PSM analysis, two propensity-matched groups (249 pairs, n=498,
C-statistic=0.701) were generated and the baseline characteristics were well bal-
anced. Up to 5 years, the HTN group showed higher incidence of stroke com-
pared with the control group. However, there was no significant difference in the
incidence of myocardial infarction, repeat revascularizations and MACE between
the two groups up to 5 years.

Conclusions: In this study, hypertensive pts with CTO was associated with higher
stroke incidence up to 5 years and thus should be given more careful manage-
ment during clinical follow-up.
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Incorporating hyperhomocysteinemia into hyperlipoprotein(a)emia
predicts adverse cardiovascular outcome in patients with coronary
artery disease

S.W. Kwon1, H.M. Kwon2. 1Inha University Hospital, Cardiology, Incheon, Korea

Republic of; 2Gangnam Severance Hospital, Cardiology, Seoul, Korea Republic

of

Purpose: We sought to evaluate the incorporating prognostic value of hyper-
lipoprotein(a)emia and hyperhomocysteinemia in patients with coronary artery
disease (CAD).
Methods: 5839 patients (60.4% male, mean age 61.3±11.2 years) with CAD were
enrolled from 2000 to 2010. Laboratory values including lipoprotein(a) [Lp(a)]
and homocysteine (Hcy) levels were obtained at the day of coronary angiogra-
phy and analyses were done shortly after sampling. Patients were divided into
four groups according to their Lp(a) and Hcy levels. Baseline risk factors, coro-
nary angiographic findings, length of follow-up, and major adverse cardiovascular
event (MACE) including cardiac death and non-fatal myocardial infarction (MI)
were recorded.
Results: Over a mean follow-up period of 4.4±2.5 years, there were 132 MACEs
(75 cardiac death and 57 non-fatal MI) with an event rate of 2.3%. Mean Lp(a)
level and Hcy levels were 21.4±24.5 mg/dL and 9.9±4.3 mg/dL, respectively. Of
the 5839 patients, 2624 patients (44.9%) were allocated in group 1 [normal Lp(a)
and Hcy group]; 1262 patients (21.6%) in group 2 [elevated Lp(a), but normal Hcy
group]; 1256 patients (21.5%) in group 3 [elevated Hcy, but normal Lp(a)] and 697
patients (11.9%) in group 4 [elevated Lp(a) and Hcy]. Composite MACE rates

Table 1. Multivariate Cox regression analysis for predicting MACE (non-fatal MI and cardiac
death)

Multivariate

HR 95% CI p-value

Age 1.053 1.033–1.074 <0.0001
Diabetes 1.935 1.356–2.761 <0.0001
Extent of CAD 1.534 1.286–1.828 <0.0001
Elevated Lp(a) & Hcy 2.814 1.736–4.561 <0.0001

were 1.3% (33/2624), 2.1% (27/1262), 2.8% (35/1256), and 5.3% (37/697) for
group 1, 2, 3 and 4, respectively. Kaplan-Meier survival analysis revealed that el-
evated Lp(a) and Hcy was associated with adverse cardiac outcome (p<0.0001).
Furthermore, multi-variate Cox regression analysis after adjustment of age, gen-
der, diabetes, hypertension, hypercholesterolemia, smoking and extent of CAD
revealed that elevated Lp(a) and Hcy was associated with worse prognosis [HR
2.814, 95% CI 1.736–4.561 (p<0.0001)].
Conclusions: Incorporating hyperhomocysteinemia into hyperlipoprotein(a)emia
is associated with increased incidence of adverse cardiovascular events in pa-
tients with CAD.

P926 | BEDSIDE
Clinical impacts of oral antihyperglycemic therapy including dipeptidyl
peptidase-IV inhibitors in type 2 diabetic patients with acute
myocardial infarction: from KAMIR-NIH

J.H. Nam1, K.U. Choi1, K.H. Park1, C.H. Lee1, J.W. Son1, U. Kim1, J.S. Park1,
D.G. Shin1, Y.J. Kim1, J.H. Cho2, S.W. Kang2. 1Yeungnam University Hospital,

Department of Cardiology, Daegu, Korea Republic of; 2Veterans Hospital,

Department of Cardiology, Daegu, Korea Republic of

Background: The cardiovascular effects of dipeptidyl peptidase-IV (DPP-4) in-
hibitors in type 2 diabetic patients after acute myocardial infarction (AMI) are not
well-known.
Objectives: We assessed cardiovascular outcomes with DPP-4 inhibitor, as com-
pared with metformin and sulfonylurea in patients type 2 diabetes who had a AMI.
Methods: We studied 955 type 2 diabetic patients with AMI, who received met-
formin, sulfonylurea or DPP4-inhibitor between January 2011 to May 2015 in the
Korea Acute Myocardial Infarction Registry – National Institute of Heath (KAMIR-
NIH). Patients were divided into 3 groups: 374 with metformin monotherapy (met-
formin group), 344 with metformin and sulfonyl urea (sulfonylurea group) and 238
with metformin and DPP-4 inhibitor (DPP-4 inhibitor group). The influence of oral
antihyperglycemic therapy on a 3-year clinical outcome was examined and the
primary endpoint was a composite of cardiovascular death, MI and cardiac revas-
cularization.
Results: Baseline characteristics were not different except glucose and HbA1C.
Sulfonylurea group and DPP4-inhibitor group had higher level of glucose and
HbA1C than metformin group (glucose, 234.81 vs 229.62 vs 206.13 mg/dL,
p<0.001; HbA1C, 8.034 vs 7.763 vs 7.337, p<0.001). The incidence of the com-
posite primary endpoints at the 3-year clinical follow-up were not different (6.7%
in metformin group; 9.7% in sulfonylurea group; 7.3% in DPP-4 inhibitor group,
p=0.644). The 3-year composite endpoint free survival rate was not significantly
different among groups (93.3% in metformin group; 90.3% in sulfonylurea group;
92.7% in DPP-4 inhibitor group, p=0.511). Compared with metformin group, DPP-
4 inhibitor group showed no statistically significant excess risks of composite end-
point (hazard ratio, 1.174; 95% confidence interval, 0.574 - 2.403; p=0.660)
Conclusion: DPP-4 inhibitor group in type 2 diabetic patients with AMI may not
be associated with cardiovascular outcomes.

P927 | BEDSIDE
Gender difference in clinical characteristics of coronary artery spasm
in patients with angina chest pain

K.I. Cho, H.S. Kim, B.J. Kim, S.I. Im, J.H. Heo, T.J. Cha. Kosin University School

of Medicine, Department of Internal Medicine, Division of Cardiology, Busan,

Korea Republic of

Background: Although vasospastic angina (VA) is more prevalent among Asian
male in comparison with white populations, there is rare data concerning gender
differences in patients with coronary spastic angina. We aimed to investigate the
clinical characteristics between male and female patients with coronary artery
spasm (CAS).
Methods: A total of 1535 consecutive patients without significant coronary artery
disease (CAD) who underwent ergonovine provocation test between Jan. 2008
and Feb. 2015 were enrolled. Significant CAS was defined as ≥90% of narrowing
accompanied by ischemic changes on electrocardiography by incremental intra-
coronary injection of 50, 100 and 200 μg. The clinical difference between male
and female was compared according to the pattern of CAS.
Results: A total of 26.3% (404/1535) patients were diagnosed as VA documented
by ergonovine provocation test with significant CAS, and more prevalent in male
gender (35.7 vs. 17.9%, p<0.001). Compared with male patient female patients
were older (55.6±9.7 vs. 51.9±11.4, p<0.001), less history of smoking (6.0 vs.
37.3%, p<0.001), had less organic stenosis (10 vs. 16.1%, p<0.001), less diffuse
(66.2 vs. 64.6%, p=0.002) and fewer multi-vessel spasm (17.5 vs. 26.1%). More-
over, female patients showed more prevalence of intermediate grade (30–70%)
of CAS (30.2 vs. 23.6%, p<0.001) and cardiac syndrome X defined as normal
coronary artery with positive treadmill test (11.9 vs. 5.2%, p=0.021) compared
with male patients.
Conclusion: The female VA prevalence was 35.8%, a half of male patients in
Korean, with characteristics of diffuse provoked spasm, less organic stenosis, and
less history of smoking. However, significant proportion of intermediate grade of
CAS in female patients with angina chest pain might need further guideline for
definition of VA and the gender-specific management.
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P928 | BEDSIDE
Incidence and predictive risk factors of acute coronary syndrome and
death in end stage renal failure patients on renal replacement therapy

C.Y. Khoo, H.L. Choong, K.K. Yeo. National Heart Centre Singapore, Singapore,

Singapore

Background: Cardiovascular morbidity and mortality in end stage renal failure
(ESRF) patients is high. Studies in Asian patients, including the potential impact
of different modalities of renal replacement therapy (RRT) and racial factors on
outcomes are few. We aim to describe the incidence and predictive factors of
death and acute coronary syndrome (ACS) in ESRF patients on different modali-
ties of RRT in a multiracial Asian society.
Methods: In this retrospective cohort study, data was obtained from a nation-wide
data base (National Registry Disease Offices) in Singapore. We included all adult
patients with ESRF initiated on dialysis for at least 3 months, or who underwent
renal transplant from 2007 to 2012 in Singapore. Outcomes were evaluated up
till September 2014. Cox regression analysis was used to determine variables
affecting death and ACS.
Results: Of 5425 patients, 4449 were on haemodialysis, 860 on peritoneal dial-
ysis and 116 post renal transplant. Mean age was 60.3 (±13) years and 2389
(44%) were females. There were 3628 (67%) Chinese, 1313 (24%) Malays and
403 (7%) Indians. All cause mortality was 33% (n=1817), of which 35% (n=640)
were cardiovascular related. Age more than 60 years (hazard ratio [HR] 2.43; 95%
confidence interval [CI] 2.2 to 2.7; P<0.0001), ischaemic heart disease (IHD)
(HR 1.97; 95% CI 1.79–2.16; P<0.0001), diabetes mellitus (HR 2.31; 95% CI
2.06–2.60; P<0.0001), cerebrovascular accident (HR 1.90; 95% CI 1.72–2.10;
P<0.0001), peripheral vascular disease (HR 2.13; 95% CI 1.91–2.38; P<0.0001)
and peritoneal dialysis, (HR 1.56; 95% CI 1.39–1.75; P<0.0001) were identified
as independent risk factors for death via multivariate analysis.
There were 915 patients who developed ACS (5.6/100 person years). Predictive
risk factors for ACS include an older age (HR 1.77; 95% CI 1.55–2.02; P<0.0001),
IHD (HR 3.06; 95% CI 2.67–3.51; P<0.0001), diabetes mellitus (HR 2.78; 95%
CI 2.34–3.31; P<0.0001), cerebrovascular accident (HR 1.76; 95% CI 1.53–2.04;
P<0.0001), peripheral vascular disease (HR 2.17; 95% CI 1.86–2.54; P<0.0001)
and Malay race (HR 1.17; 95% CI 1.01–1.36; P=0.04).
Conclusions: Mortality and ACS rates of ESRF patients on RRT are high in our
cohort. Older patients, patients with known IHD and comorbidities had poorer
outcome. Peritoneal dialysis and Malay race were found to be independent risk
factors for death and ACS respectively. Further studies needs to be performed to
elucidate the causes.

P929 | BEDSIDE
Prevalence and short-term prognosis of familial hypercholesterolemia
in patients with first acute coronary syndrome

F. Cordeiro, S. Leao, P. Magalhaes, A. Baptista, C. Ferreira, A. Ferreira,
P.S. Mateus, J.I. Moreira on behalf of Portuguese Registry of Acute Coronary
Syndromes. Hospital Center of Tras-os-Montes and Alto Douro, Cardiology, Vila

Real, Portugal

Purpose: Familial Hypercholesterolemia (FH) is a hereditary disorder predispos-
ing to substantial increase of cholesterol levels and premature coronary heart
disease (CHD). Its prevalence in patients with acute coronary syndromes (ACS)
has not been fully studied. We sought to evaluate the prevalence and impact on
short-term prognosis of probable/ possible FH in patients with first ACS and, in
particular, with first premature ACS.
Methods: From Oct 2010 to Oct 2015, patients with ACS were included on a
national multicentre registry. FH prevalence was evaluated based on cholesterol
levels, familial history of premature CHD and premature index ACS, according
with two validated sets of criteria: Dutch Lipid Clinic Network Criteria (DuC) and
Simon Broome Criteria (SBC). Patients with possible confounding factors as prior
coronary heart disease (age of diagnosis not included in the registry), previous
statin therapy and without cholesterol levels analysis in the first 24 hours were
excluded. Primary endpoint was defined as a composite of all-cause death, re-
infarction and ischemic stroke during hospitalization.
Results: Among 3314 patients with first ACS, 496 (11.2%) had possible FH and
21 (1.4%) had probable FH according to DuC. The SBC identified 109 (2.5%)
patients with probable FH. In a multivariate analysis, possible /probable FH was
not an independent predictor of the composite endpoint (OR=0.27; CI 95% 0.06–
1.16, p=0.079). At the time of hospital admission for premature first ACS, 412
(28%) patients had possible FH and 21 (1.4%) had probable FH according to
DuC. Sixty-four (4,2%) patients achieved the SBC of probable FH. Except for
dyslipidaemia and family history of premature CHD, the prevalence of cardiovas-
cular risk factors was similar between patients with possible/probable FH and no
FH (Hypertension: p=0.491; Diabetes: p=0.516; Smoking: p=0.485). There were
no differences in the ACS type (ST-segment elevation ACS: possible/ probable
FH 59.1% vs. no FH 60.4%, p=0.665) and in the incidence of the composite end-
point (0.4% vs. 1,8%, p=0,051). Patients with possible/probable FH had a higher
prevalence of multivessel disease (37% vs. 29%, p=0.009)
Conclusions: FH is common among patients hospitalized with first ACS, espe-
cially in those with premature ACS. In premature ACS, this phenotypic diagnosis
was associated with greater severity of CHD. Its identification with validated crite-
ria may result in a more aggressive and targeted lipid lowering treatment.

P930 | BEDSIDE
LDL cholesterol levels and 1-year hospitalization rate and mortality in
patients with a previous ACS or coronary intervention

P.M. Azevedo, J.P. Guedes, D. Bento, D. Carvalho, S. Pereira, W. Santos,
J. Mimoso, N. Marques, I. Jesus. Faro Hospital, Cardiology, Faro, Portugal

Introduction: LDL cholesterol (LDL) levels have significant prognostic implica-
tions in patients with cardiovascular diseases. Nowadays, it’s known that LDL
levels are independently and directly related with coronary artery disease (CAD).
Several studies have shown that achieving LDL levels below 70 mg/dL is benefi-
cial in the secondary prevention of CAD.
Purpose: In this study we pretend to analyze a population of patients admitted to
a Cardiology department with an acute coronary syndrome (ACS) and past med-
ical history of percutaneous coronary transluminal angioplasty (PCTA), coronary
artery bypass graft surgery (CABG) or previous acute myocardial infarction (AMI).
In this subgroup of patients, we pretend to characterize the differences in base-
line characteristics, as well as 1-year mortality and hospitalization rate between
patients with fasting LDL levels higher than 70 mg/dL versus LDL levels equal or
lower than 70 mg/dL measured during hospital admission.
Methods: We performed a retrospective, descriptive and correlational study with
all patients admitted with an ACS in a Cardiology department between the 1st
of October 2010 and 31st of August 2014. All patients with an ACS and past
history of PCTA, CABG or AMI were included. We divided the patients in two
groups: those with LDL equal or lower than 70 mg/dL and those with LDL higher
than 70 mg/dL. We compared the baseline characteristics, admission data and
therapy during hospitalization. The 1-year follow-up was done by phone call by
a Cardiologist. We performed a univariate and multivariate statistical analysis of
mortality and hospitalization at 1-year using SPSS.
Results: A total of 793 patients were included in this study, 628 (79,2%) of whom
were male. During hospital admission, 105 (13,2%) of patients had LDL lev-
els equal or lower than 70 mg/dL and 688 (86,8%) had LDL levels higher than
70 mg/dL. The following factors were significantly associated with LDL levels
higher than 70 mg/dL: past history of smoking (p=0,015), PCTA (p=0,039), de-
mentia (p=0,049), diabetes mellitus (p<0,01), CABG (p=0,017), stroke/transient
ischemic attack (p=0,014) and coronary artery angioplasty during hospital admis-
sion (p=0.011). The absence of hypertension (p=0,043) and previous therapy with
statin (p<0,01) were also significantly associated with LDL levels higher than 70
mg/dL.
There were no differences in mortality (p=0,076) or hospitalization rate (p=0,121)
at 1-year follow-up between the two groups using a multivariate statistical analy-
sis.
Conclusions: The vast majority of patients with an ACS and past history of PCTA,
CABG or AMI have uncontrolled LDL levels according to current guidelines. Nev-
ertheless, in this subgroup of patients, there were no differences in mortality and
hospitalization rate at 1-year between those with a LDL equal or lower than 70
mg/dL compared to those with an LDL higher than 70 mg/dL measured during
hospital admission.

STEMI TREATMENT AND OUTCOMES

P931 | BEDSIDE
Prevalence and outcomes of early vs. late stent thrombosis in patients
presenting with ST- segment elevation myocardial infarction

G. Margolis, M. Barkagan, N. Flint, A. Steinvil, G. Keren, Y. Shacham. Tel Aviv

Sourasky Medical Center, Tel Aviv, Israel

Background: Previous reports demonstrated inconsistencies regarding out-
comes and prognosis of stent thrombosis (ST) when stratified to the time of occur-
rence. We evaluated the incidence and possible prognostic implications of early,
late and very late ST presenting as ST elevation myocardial infarction (STEMI) in
a large cohort of consecutive patients undergoing primary percutaneous coronary
intervention (PCI).
Methods: We retrospectively studied 1722 STEMI patients treated by primary
PCI.
The presence of ST was determined using the Academic Research Consortium
definitions.
Patients were evaluated for the time of ST (early, late/very late), in-hospital out-
comes as well as long term mortality.
Results: A total of 83/1722 (4.8%) patients demonstrated definite ST, 35 (42%) of
whom had early ST, while 48 (58%) had late/very late ST. Patients with early ST
had more adverse events during hospitalization, as well as higher 30 day mortality
compared to patients with late/very late or no ST (11% vs. 0 vs. 2%, p<0.001). In

In hospital clinical outcomes

Variable no ST (n=1639) Early ST (n=35) P* Late or very late ST (n=48) P†

Emergency CABG 31 (2%) 2 (5.5%) 0.15 2 (4%) 0.24
Mechanical ventilation 70 (4%) 4 (11%) 0.06 1 (2%) 0.71
Heart failure 133 (8%) 6 (17%) 0.06 6 (12%) 0.28
Ventricular arrhythmia 98 (6%) 4 (11%) 0.16 4 (8%) 0.53
Acute kidney injury 165 (10%) 10 (28%) 0.01 8 (17%) 0.13
Bradyarrhythmia 48 (3%) 1 (3%) 0.99 3 (6%) 0.17
30 days mortality 40 (2%) 4 (11%) 0.01 0 (0) 0.63

ST = stent thrombosis, CABG = coronary bypass artery graft. *P between early ST and no ST
values. †P between late ST/VLST and no ST values.
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Cumulative short and long term survival

a multivariate logistic regression model, early ST was an independent predictor of
30-day mortality (OR 6.6, 95% CI 1.1–38, P=0.033) No significant difference was
observed in long term mortality between patients presenting with early, late/very
late ST or no ST.
Conclusions: Among STEMI patients, the presence of early ST on PCI is inde-
pendently associated with higher 30-day mortality

P932 | BEDSIDE
Diabetic vs. non-diabetic patients with ST-elevation myocardial
infarction: comparison of cardiovascular risk profile, severity of
infarction and mortality. Results from a STEMI-registry

L.A. Mata Marin, J. Schmucker, A. Fach, S. Buenger, E. Fiehn, D. Garstka,
H. Wienbergen, R. Hambrecht. Hospital Links der Weser, Institut fuer Herz- und

Kreislaufforschung, Bremen, Germany

Introduction: Despite the importance of diabetes mellitus in the pathogenesis of
coronary artery disease (CAD) its interaction with other cardiovascular risk fac-
tors has not been clarified. Aim of this study was to compare diabetic (Diab) vs.
non-diabetic patients (nonDiab) admitted with ST-elevation myocardial infarction
(STEMI) in term of their cardiovascular risk profile, severity of STEMI and prog-
nosis.
Methods: Since 2006 all patients with STEMI from a large metropolitan region
in northwest Germany (roughly 1 million inhabit.) are documented in a STEMI-
registry. The comparative analysis of Diab vs. nonDiab was made in a multivariate
logistic regression model.
Results: Of the 6909 pts. admitted between Jan. 2006 and Sep. 2015 with STEMI
1313 (19%) had overt diabetes while 5596 (81%) did not. Diabetics were older
(67.1±12 vs. 63.1±13 years, p<0.01) and more likely to be female (33% vs. 27%
in nonDiab, p<0.01). A multivariate analysis (adjusted to age and gender) re-
vealed that diabetics showed a higher prevalence of obesity (BMI>30 kg/m2)
and hypertension. However they were less likely to smoke, suffer hypercholes-
terolemia or report a positive family history for CAD (table). CAD on admission
was more severe in diabetic patients (2.1±0.8 vessels diseased vs. nonDiab
1.8±0.8, p<0.01). This remained significant after adjusting for confounders: 3-VD
Diab vs. nonDiab OR 1.6, 95% CI 1.4–1.9, p<0.01. While early in-hospital mor-
tality (<72h: Diab: 3.8% vs. 3.3% in nonDiab, p=0.3) was similar, diabetic pts. had
elevated 30-days-(13.4% vs. 9.6%, p<0.01) and 1-yr. mortality rates (17.5% vs.
12.9%, p<0.01) and showed higher rates of reinfarction or target-lesion/vessel-
revascularisations within 1 year (8.4% vs nonDiab. 5.6%, p<0.01). Adjustment in
a COX-regression-analysis confirmed the higher MACCE-rates (death, myocard.
reinfarction, cerebral events) for diabetic pts. within 1 year: HR 1.25, 95% CI 1.06–
1.47 p<0.01.

Multivariate analysis of risk factors

Obesity Arterial Positive FH for CAD Smoking Total cholesterol
hypertension ≥240 mg/dl

OR (95% CI)* 2.4 (2–2.8) 1.8 (1.5–2.2) 0.74 (0.6–0.9) 0.73 (0.6–0.9) 0.66 (0.54–0.82)
P <0.01 <0.01 <0.01 <0.01 <0.01

*OR >1 more likely in diabetics, OR<1 less likely in diabetics.

Conclusions: Diabetic patients admitted with STEMI showed higher rates of obe-
sity and arterial hypertension while they were less likely to smoke, show hyper-
cholesterolemia or report a positive family history for CAD. These results indi-
cate that metabolic syndrome on the one hand and smoking, hypercholesteremia
and genetic predisposition to CAD on the other might constitute two separate
pathways leading to CAD. Diabetes was furthermore associated with a more ad-
vanced CAD at time of admission and higher MACCE-rates within 1 year.

P933 | BEDSIDE
Major bleeding in ST-segment elevation acute myocardial infarction:
population characteristics, predictors and in-hospital prognostic impact

J.F. Carvalho1, K. Congo1, D. Neves1, B. Picarra1, A.R. Santos1, A. Damasio1,
J.F. Aguiar1, R. Rnsca2. 1Hospital do Espírito Santo de Évora, EPE, Évora,

Portugal; 2Centro Nacional de Coleção de Dados, Coimbra, Portugal

Introduction: Major bleeding (MB) is a severe complication that can occur in
ST-segment elevation acute myocardial infarction (STEMI) patients (pts) and its
ocurrence could influence therapeutic management and prognosis.
Purpose: Characterization of pts with STEMI and MB (defined by the GUSTO cri-
teria). Evaluation of MB’s impact in therapeutic management of pts, in in-hospital
mortality and major adverse events. Define potential predictors of MB ocurrence
in STEMI pts.
Methods: We studied 4306 pts with STEMI from a National Multicentric Reg-
istry, and defined 2 groups: 1) Pts with MB; 2) Pts without MB. Data from pts
demographics, previous medical history, anti-thrombotic medication, MI location,
reperfusion strategy, coronariography/angioplasty was recorded. We defined the
following in-hospital adverse events (IHAE): re-infarction, heart failure (HF), car-
diogenic shock (CS), stroke, need for invasive mechanical ventilation (MV) and
blood transfusion (BT). In-hospital mortality was compared and a multivariate
analysis was perfomed to identify predictors of MB occurrence.
Results: In STEMI pts, MB was documented in 1.7% (75 pts). These pts were
older (71±12 vs 64±14 years; p<0.001), more likely to be female (36.0 vs 25.3%;
p=0.035) and with medical history of hypertension (78.1 vs 61.4%; p<0.004),
chronic kidney disease (8.2 vs 3.4%; p=0.04), cancer (12.2 vs 4.2%, p=0.004),
chronic obstructive pulmonary disease (COPD) (14.7 vs 3.9%, p<0.001) and
previous bleeding (8.2 vs 1.3%, p<0.001). In group 1, pts were more likely to
have an anterior MI (60.0 vs 47.6%, p=0.033), evolving in Killip II-IV (22.7 vs
13.0%, p=0.01). There were no diferences in the strategy of reperfusion, either
primary percutaneous coronary intervention (94.9 vs 90.9%, p=0.287) or fibrinol-
ysis (5.1 vs 9.1%, p=0.287). In hospital, pts with MB were more likely to receive
Fondaparinux (16.0 vs 6.8%, p=0.002), without diferences regarding other anti-
thrombotic agents, to receive >1 coronariographies (16.4 vs 8.2%, p=0.015) and
by femoral access (54.4 vs 31.0%, p<0.001). There were no diferences regard-
ing the presence of multivessel disease (54.7 vs 44.3%, p=0.096). Pts with MB
were more likely to receive MV (5.3% vs 1.6%, p=0.001) and BT (40.0 vs 1.3%,
p<0.001) but without diferences regarding the other IHAE. In-hospital mortality
was higher in pts with MB (16.0 vs 4.6%, p<0.001). Using multivariate analysis,
there were identified as predictors of MB the following: previous history of bleed-
ing (OR 6.53 [2.41–17.64] CI 95%, p<0.001), hypertension (OR 2.2 [1.10–4.40]
CI 95%, p=0.025), COPD (OR 3.90 [1.77–8.57] CI 95%, p=0.001), and use of
Fondaparinux (OR 2.48 [1.22–5.07] CI 95%, p=0.013).
Conclusions: Major bleeding occured in 1.7% of pts with STEMI and was as-
sociated with higher in-hospital mortality and higher need for MV and BT. There
were identified as predictors of MB in STEMI pts, the previous history of bleeding,
hypertension, COPD and Fondaparinux administration during hospitalization.

P934 | BEDSIDE
LV remodeling and heart failure after anterior STEMI in women in the
CIRCUS study

T.M. Monsec1, M.A. Altman1, C.B. Bergerot1, N.M. Mewton1, M.O. Ovize1,
G.D. Derumeaux2, H.B.T. Thibault1. 1University Hospital of Lyon - Hospital Louis

Pradel, Lyon, France; 2University Hospital Henri Mondor, Creteil, France

Background: Previous studies report that women are more likely to develop heart
failure after acute myocardial infarction. Whether this might be related to a worse
adverse left ventricular (LV) remodeling after infarction remains unclear.
Objective: To examine whether gender might influence LV remodeling and
incidence of subsequent heart failure after ST-elevation myocardial infarction
(STEMI)
Methods: STEMI patients (included in the CIRCUS trial) presenting within 12 hrs
of symptom onset with LAD coronary artery occlusion underwent PCI. Patients
had echocardiography before discharge and at 1 year post-STEMI to assess LV
remodeling. Infarct size was estimated by the creatine kinase peak (IU/L).
Results: 174 women and 796 men were included. Women were significantly older
than men and had more hypertension. CK peak was significantly lower in women
than in men. Both at baseline and at 1 year, women exhibited lower end-diastolic
(LVEDV) and end-systolic (LVESV) volumes than men (Table). Increase in LV vol-
umes within 1 year after MI was similar in both groups, however the incidence of
heart failure was significantly higher in women compared to men (25% vs 17%,
respectively; p=0.009), upon univariate analysis. After adjustment on several con-
founding factors, the association of female gender with heart failure events was
not significant.

Echocardiographic measurements, CK peak

Women Men p

LVEF at one year (%) 52±12 52±10 P=0.143
LVDV at one year (ml/m2) 56±20 65±20 P<0.001
LVSV at one year (ml/m2) 29±18 33±16 P<0.001
LVEF (%) variation from baseline to one year 4±10% 3±9% P=0.247
% of LVDV variation from baseline to one year 12.8±26.9% 18.5±31.9% P=0.107
CK peak (IU/L) 3637±2423 4325±2755 P=0.008
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Conclusion: In anterior STEMI patients, despite smaller infarct size and com-
parable LV remodeling, women displayed an increased incidence of heart failure
associated with their higher rate of comorbidities.

P935 | BENCH
Effect of the off-pump CABG on the outcome survival

S. Gelsomino1, M.M. Gulizia2, F. Luca3, C.M. Rao3, G.M. Francese2,
C. Puntrello4, O. Parise1, F.A. Benedetto3, L. Pison1, M. La Meir5,
J.G. Maessen1. 1Cardiovascular Research Institute Maastricht (CARIM),

Cardiothoracic Department, Maastricht, Netherlands; 2Garibaldi Hospital,

Complex Unit of Cardiology, Catania, Italy; 3Bianchi Melacrino Morelli Hospital

(BMM), Cardiology Department, Reggio Calabria, Italy; 4Hospital of Trapani,

Cardiology Deparment, Trapani, Italy; 5Brussels Heart Center, Cardiothoracic

department, University Hospital of Brussels, Brussels, Belgium

Background: If Coronary Artery Bypass Grafting (CABG) without cardiopul-
monary bypass or cardioplegia (off-pump CABG, or OPCAB) is better than stan-
dard CABG is a subject under constant debate. The aim of our study was to as-
sess the OPCAB survival outcome using Inverse Probability of Treatment Weight-
ing (IPTW).
Methods: We used data on 823 patients undergoing coronary artery bypass
(CABG) surgery. The treatment of interest was whether the patient had off-pump
CABG (OPCAB). The main outcome was survival at follow up. IPTW was em-
ployed to create a synthetic sample and balance diagnostics was carried out using
either quantitative or qualitative evaluations. The former employed the weighted
standardized difference to compare means, prevalences, higher-order moments,
and interactions. The latter used graphical methods to compare the distribution
of continuous baseline covariates between treated and control subjects in the
weighted sample. Adjusted Kaplan–Meier survival curves and log-rank test were
used and the absolute difference in the probability of late death occurring within
follow-up was assessed. Cox proportional hazards model was employed with ro-
bust sandwich-type variance estimator to estimate the statistical significance of
the treatment effect.
Results: Standardized differences were used to compare the balance in mea-

Figure 1

Abstract P936 – Table 1. Results of primary and secondary endpoints

IV BB (+) IV BB (−) Unadjusted HR (95% CI) Multivariable adjusted HR (95% CI) IV 2sls RR/100 patients (95% CI)

30 day mortality 103 (3.6%) 368 (2.6%) 1.37 (1.10–1.70)** 1.44 (1.14–1.83)** −3.34 (−9.99–3.31)
In-hospital mortality 77 (2.7%) 272 (2.0%) 1.13 (0.88–1.46) 1.23 (0.93–1.61)

Unadjusted OR (95% CI) Multivariable adjusted OR (95% CI)
In-hospital re-infarction 30 (1.0%) 103 (0.7%) 1.43 (0.95–2.15) 1.65 (1.03–2.63)*
LVEF at discharge ≤39% 743 (31.4%) 2138 (18.1%) 2.07 (1.88–2.29)*** 1.70 (1.51–1.92)***
Cardiogenic shock 56 (1.9%) 189 (1.3%) 1.45 (1.07–1.95)* 1.53 (1.09–2.16)*

*p<0.05; **p<0.01; ***p<0.001HR, hazard ratio; OR, odds ratio; RR, risk reduction, 2sls, two-stage least square.

sured baseline covariates between those who did and did not undergo OPCAB
(Figure 1). The absolute reduction in the probability of late death within 51 months
due OPCAB treatment was 0.005 for the weighted sample using average treat-
ment effect (ATE) weights and 0.004 for weighted sample using average treat-
ment effect for treated (ATT) weights and the number needed to treat were 197
and 239.The estimated hazards ratios were 0.811 (95% CI: 0.451–1.458) and
0.817 (95% CI: 0.437–1.528) for ATE and ATT, respectively. In our tutorial case,
we estimated relative survival effects using IPTW: using ATE weights, moving an
entire population from standard bypass to OPCAB it reduced the hazard of death
by 18.9% whereas, employing ATT weights, among treated subjects OPCAB re-
duced the hazard of death by 18.3%.
Conclusions: Our result confirmed that OPCAB is a feasible and safe strategy
of treatment having better results than standard CABG in the late FU.
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Intravenous Beta-blocker therapy for ST-Segment Elevation Myocardial
Infarction could be associated with higher short-term mortality:
a Swedish Nationwide Observational Study

M. Mohammad1, P. Andell1, S. Koul1, L. Desta2, T. Jernberg3, E. Omerovic4,
J. Spaak2, O. Frobert5, J. Jensen6, C. Hofman-Bang2, H. Persson2, D. Erlinge1.
1Skane University Hospital, Department of Cardiology, Lund, Sweden;
2Danderyd University Hospital, Department of Clinical Sciences, Stockholm,

Sweden; 3Karolinska Institute, Department of Medicine, Huddinge, Stockholm,

Sweden; 4Sahlgrenska Academy, Department of Cardiology, Gothenburg,

Sweden; 5Orebro University Hospital, Department of Cardiology, Orebro,

Sweden; 6Capio St Goran Hospital, Department of Medicine, Stockholm,
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Background: Beta-blockers (BB) in the early phase of myocardial infarction have
been shown to reduce infarct size, improve left ventricular ejection fraction (LVEF)
and increase survival. However, the value of intravenous (IV) BB is unclear.
Methods: Using the national SWEDEHEART registry, we identified all patients
with ST-segment elevation myocardial infarction (STEMI) undergoing percuta-
neous coronary intervention (PCI) with upstream dual antiplatelet therapy (DAPT)
between 2006 and 2013. Patients with cardiogenic shock and cardiac arrest at
presentation were excluded. Patients that received IV BB were compared to those
that did not. The primary endpoint was all-cause mortality within 30 days. Sec-
ondary endpoints were in-hospital mortality, LVEF <40% at discharge and devel-
opment of in-hospital cardiogenic shock. Instrumental variable analysis was per-
formed as a secondary model with individual PCI-centers as a preference-based
instrument to adjust for hidden confounders.
Results: Out of 16,909 patients, 2,876 (17.0%) were treated with IV BB. After ad-
justing for confounders, patients treated with IV BB had higher all-cause mortality
within 30 days (table). Patients treated with IV BB were also more likely to develop
cardiogenic shock and to be discharged with LVEF <40% and in-hospital. How-
ever, the instrumental variable analysis could not confirm an association between
IV BB and mortality (table).
Conclusion: In this large nationwide Swedish observational study, we found no
evidence for a benefit with IV BB in patients with STEMI treated with PCI and
upstream DAPT. On the contrary, the use of IV BB was associated with higher
short-term mortality, LVEF <40% at discharge and a higher risk of in-hospital car-
diogenic shock incidence. However, instrumental variable analysis did not confirm
the association between IV BB and higher mortality indicating possible confound-
ing.
Acknowledgement/Funding: The Swedish Heart and Lung Foundation,
Swedish Scientific Research Council, SSF (TOTAL-AMI), KAW, ALF, and Skåne
University Hospital
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Improvement of arterial stiffness and LV myocardial deformation in
patients with coronary artery disease and diabetes mellitus type 2
after 6-month treatment with metformin and agonists of GLP-1R
I. Ikonomidis1, G. Pavlidis2, V. Lambadiari3, F. Kousathana3, H. Triantafyllidi2,
M. Varoudi2, D. Vlastos2, G. Dimitriadis3, S. Vlachos2, D. Mpenas2, G. Lekakis2.
1University of Athens, Athens, Greece; 2University of Athens Medical School,

Attikon Hospital, 2nd Department of Cardiology, Athens, Greece; 3University of

Athens Medical School, Attikon Hospital, 2nd Department of Internal Medicine,

Athens, Greece

Agonists of Glucagon like peptide-1 receptors (GLP-1R) used in the treatment of
diabetes mellitus (DM) type 2. Their action is based on the increase in glucose-
dependent insulin secretion. The purpose of this study is to investigate in patients
with coronary artery disease (CAD) and type 2 diabetes changes in arterial stiff-
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ness, LV myocardial deformation and glycocalyx thickness after 6-month treat-
ment with metformin and agonist GLP-1R.
Methods: We examined 50 patients with type 2 diabetes and CAD (age:52±10
years) and 25 controls of similar age and sex and no atherosclerotic risk fac-
tors. Twenty five subjects received metformin and GLP-1R agonist and twenty
five subjects received only metformin. In all subjects measured at baseline and
after 6-month treatment: a) carotid-femoral pulse wave velocity (PWVc – Complior
SP ALAM), central systolic blood pressure (cSBP), augmentation index (AI) of the
aortic pulse wave (Arteriograph TensioMed); b) S’, E’ and E’/A’ of mitral annulus
by Tissue Doppler; c) LV longitudinal strain (GLS), systolic (LongSr) and diastolic
(LongSrE) strain rate, peak twisting (pTw), peak twisting velocity (pTwVel) and
peak untwisting velocity (pUtwVel) using speckle tracking echocardiography. The
degree of LV untwisting was calculated as the percentage difference between
peak twisting and untwisting at mitral valve opening (%dpTw − UtwMVO), at peak
(%dpTw-UtwPEF) and end of early LV diastolic filling (%dpTw-UtwEDF); d) per-
fused boundary region (PBR) of the sublingual arterial microvessels (ranged from
5–25μm) using Sideview, Darkfield imaging (Microscan, Glycocheck). Increased
PBR is considered an accurate index of reduced endothelial glucocalyx thickness
because of a deeper RBC penetration in the glucocalyx; e) Flow mediated dilata-
tion (FMD) of the brachial artery and percentage difference of FMD (FMD%).
Results: Compared to controls, diabetics with CAD had higher PWVa
(10.3±2.2 vs. 8.1±1.9m/sec), AI (27.9±15 vs. 19.4±14.7%), PWVc (11.8±3.2 vs.
8.8±1.3m/sec), cSBP (136±20 vs. 119±18mmHg), PBR (2.1±0.2 vs 1.89±0.1μm)
and lower GLS (−15±3 vs. −18±3%), LongSr (−0.78±0.1 vs. −0.96±0.2l/sec),
LongSrE (0.77±0.29 vs. 1.2±0.3l/sec), S’, E’ and E/A (p<0.05 for all compar-
isons). Baseline FMD was related with %dpTw-UtwPEF (r=0.65, p<0.05). Six
months later patients that received metformin and GLP-1R agonist achieved
a reduction of PWVc (11.8±2.5 vs. 10.3±3.3m/sec, p<0.05) in parallel with
an increase of pUtwVel (−97±49 vs. −112±52 deg, p<0.05), %dpTw-UtwMVO
(31±10 vs. 40±14), %dpTw-UtwPEF (43±19 vs. 53±22) and FMD% (8.9±3
vs. 13.2±6, p<0.01). There were no statistically significant differences in pa-
tients that received only metformin. Reduced PWVc was related with reduced
SBP (r=0.62), cSBP (r=0.55) and increased LongsrE (r=−0.50), %dpTw-UtwEDF
(r=−0.56)respectively (p<0.05 for all associations).
Conclusion: Six-month treatment with metformin and agonist GLP-1R improves
arterial stiffness, LV myocardial strain, twisting and untwisting velocity in patients
with DM and CAD.
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Is prehospital intravenous morphine administration associated with a
lower infarct-related artery patency? Insight from a ST-segment
elevation myocardial infarction prospective registry

G. Leurent1, I. Coudert2, V. Auffret1, E. Bot2, H. Le Breton1. 1Département de

Cardiologie et Maladies Vasculaires, CHU, Rennes, France; 2SAMU, Rennes,

France

Background: About ST-Elevation Myocardial Infarction (STEMI), recent data sug-
gested that morphine administration attenuate the antiplatelet agents efficacy.
Purpose: We aimed at determining the impact of pre hospitalization morphine
intra venous administration on the infarct-related artery patency, defined as pre-
primary percutaneous coronary intervention (PPCI) Thrombolysis In Myocardial
Infarction (TIMI) flow grade 3.
Methods: This is a 5-years prospective multi-centric registry of patients referred
by emergency medical service for a STEMI, with a coronary angiogram in the
acute phase (<6 hours after admission). Patients treated by fibrinolysis were ex-
cluded. We compared the pre-PPCI TIMI flow (3 vs <3) in patients treated (group
1) vs untreated (group 2) with intra venous morphine before their admission in the
hospital. A univariate analysis was performed, then all parameters with a p value
<0.20 were included in a multivariate logistic regression.
Results: 553 patients were included (age 62±13; male: 445 (85%)): 168 patients
in group 1, and 385 in group 2. Median delays were: from onset of symptoms to
1st call for medical assistance: 31 minutes, from 1st medical contact to arterial
puncture: 77 minutes, from anti thrombotic treatment administration to arterial
puncture: 51 minutes. The P2Y12 inhibitor associated with aspirin was clopidogrel
in 234 patients (47%), prasugrel in 254 (51%), and ticagrelor in 8 (2%). Pre-
PPCI TIMI flow grade was 3 in 23% of patients. Post-PPCI TIMI flow grade was
3 in 95% of patients. 42 patients (7%) died during the in-hospital follow-up. 11
patients (2%) presented major in-hospital bleeding complications (BARC 3 and 5).
11 patients (2%) presented acute/subacute stent thrombosis. Univariate analysis
found no difference in the pre-PPCI TIMI flow in the 2 groups (21% in group 1,
vs 23% in group 2, p=0.52). Furthermore, after adjustment for all the significantly
different parameters in the 2 groups, we still didn’t find any differences in pre-
PPCI TIMI flow (Hazard Ratio: 0.9; 95% CI: 0.54–1.66; p=0.85), in post-PPCI
TIMI flow (HR: 0.72; 95% CI: 0.26–2.02; p=0.53), or in in-hospital mortality (HR:
0.93; 95% CI: 0.40–2.20; p=0.85). Nevertheless, we found a trend to an increase
of acute/subacute stent thrombosis in group 1 (HR: 2.82; 95% CI: 0.85–9.36;
p=0.09).
Conclusions: In this registry, 30% of patients with STEMI referred by emergency
medical system for a PPCI strategy received intra venous morphine before their
admission. This doesn’t seem to be associated with a lower rate of infarct-related
artery patency.
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Characteristics, management, and long-term outcome of acute
myocardial infarction type 2. The FAST-MI 2010 registry

E. Puymirat1, Y. Cottin2, G. Cayla3, P. Coste4, M. Zeller2, F. Beygui5, A. Faure6,
F. Paganelli7, L. Belle8, B. Jouve9, F. Roubille10, J. Ferrieres11, F. Schiele12,
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Background: Myocardial infarction type 2 (MIT2) is characterized by an ischemic
imbalance, where a condition other than coronary artery disease contributes to
myocardial necrosis documented by a dynamic increase in cardiac markers.
Methods: We evaluated the characteristics associated with MIT2 and 3-year mor-
tality in the French FAST-MI 2010 registry, which collected information on all pa-
tients admitted for AMI in 76% of French institutions during a one-month period,
with a possible extension up to one additional month, at the end of 2010. Cox
multivariate analysis and matching on a propensity score for MIT2 were used to
adjust for confounders.
Results: Of 4169 patients admitted to ICCU with AMI, 2364 (57%) had STEMI,
1567 (38%) NSTEMI type 1 and 238 (6%) MIT2. Compared with NSTEMIT1,
those with MIT2 were older (76±12 vs 67±14 yrs), more often female (40 vs 29%),
and had more frequent hypertension (77 vs 59%), diabetes (43 vs 24%), or non-
CV comorbidity (41 vs 27%) (all P values <0.001). History of previous MI, PCI or
CABG did not differ significantly. Initial presentation was characterized by heart
failure (51 vs 10%), atrial fibrillation (18.5 vs 5%), cardiac arrest or syncope (17 vs
3%), and/or atypical chest pain (29 vs 9%). Early (<48 h) management differed
markedly: aspirin (91 vs 98%), clopidogrel (85 vs 91%), prasugrel (5.5 vs 15%),
GPIIbIIIa-i (12 vs 17.5%), LMWH (46 vs 60%), oral anticoagulant (7 vs 3%), coro-
nary angiography (73.5 vs 94%), PCI (47 vs 68.5%). Triple vessel CAD was more
frequent (33 vs 21%) and CABG used in 5% in both groups. LVEF was ≤40% in
32 vs 13%.
Three-year survival was 63% vs 87% (P<0.001). After Cox multivariate ad-
justment on baseline characteristics, HR for 3-yr death was 1.64, 1.27–2.13,
P<0.001. Further adjustment on use of PCI and discharge medications atten-
uated but did not suppress the increased risk (HR 1.40, 1.04–1.89, P=0.03). In
a population matched on a propensity score including demography, risk factors,
history, and type of institution (238 pairs), 3-year survival was 63 vs 74% (P=0.01)
(Figure).

Propensity score matched cohorts

Conclusion: NSTEMI type 2 patients are characterized by older age and more
frequent non-CV comorbidity; their initial management is less in line with guide-
lines, and they have a higher 3-year mortality, even when adjusted on early my-
ocardial revascularization. This entity should deserve specific attention from the
cardiology community.
Acknowledgement/Funding: AstraZeneca, Daiichi Sankyo, Eli-Lilly, GSK, MSD,
Novartis, Sanofi
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STEMI in patients at advanced age (>80 years) compared to younger
patients. Results of a 10-year follow up of a myocardial infarction
registry (MIRLU)
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Background: Advanced age is known as a strong predictor for in-hospital mor-
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tality of patients presenting with ST-elevation myocardial infarction (STEMI). Par-
ticularly octo- and nonagenerians with STEMI have shown increased in-hospital
mortailty rates in clinical practice. However, to date only sparse data exist on this
particular patient population. This data might help to improve the treatment and
decrease mortality rates of this population in the future.
Methods: We retrospectively analysed data of the Myocardial Infarction Registry
Ludwigshafen (MIRLU), which is an all-comers, real-world myocardial infarction
registry. All patients with acute STEMI who were admitted to a hospital with an
on site interventional cardiology between 2000 and 2009 were included in this
analysis.
Results: Between 2000 and 2009 3143 patients with acute STEMI were admitted
to hospital and enrolled into the registry. 391 (12.4%) of all patients were older
than 80 years at time of enrollment.

≥80 years (n=391) <80 years (n=2752) p-value

Age (years. median) 83.9 60.7 <0.001
Women 52.9% 25.6% <0.001
Prior myocardial infarction 19.2% 13.4% <0.01
Prior stroke/TIA 6.6% 4.8% ns
Diabetes mellitus 37.6% 26.4% <0.001
Renal impairment 20% 6.2% <0.001
Atrial fibrillation 14.9% 5.4% <0.001
Cardiogenic shock 18.9% 10.3% <0.001
Left bundle branch block 8.6% 2.7% <0.001
Coronary angiography 93.4% 98.7% <0.001
PCI 78% 85.5% <0.001
TIMI III – post PCI 93.2% 93.9% ns
In-hospital mortality 18.7% 5.2% <0.001
Mean in-hospital stay (days) 8.2 8.5 ns

Conclusion: In clinical practice every tenth patient presenting with STEMI is older
than 80 years today. These patients in advanced age are more likely female, sig-
nificantly show more comorbidities and present in a worse clinical condition com-
pared to younger patients with STEMI. Invasive procedures, like coronary angiog-
raphy and PCI, are performed significantly less often and in-hospital mortality is
three times higher compared to younger patients.
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The impact of elderly female on 30 days mortality in patients with ST
elevation myocardial infarction

S. Nagumo1, K. Wakabayashi1, A. Maeda1, K. Hashiba2, K. Kimura2, H. Suzuki1

on behalf of Yokohama Cardiovascular Workshop. 1Fujigaoka Hospital,
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Introduction: The number of elderly patients with ST elevation myocardial infarc-
tion (STEMI) has been increasing in Japan. Previous reports demonstrated that
age or female gender was associated with poor outcomes. However, there are
few reports discussing about the impact of elderly female on clinical outcomes in
STEMI as compared to elderly male, young female, and young male.
Purpose: To determine the association of elderly female with 30 days mortality
in patients suffering STEMI.
Methods: Data were collected from our cardiovascular workshop registry, a
prospective multicenter cohort in an urban area of Japan, during May 2010 to
June 2015. 1572 consecutive STEMI patients were enrolled. All patients carried
by ambulance and underwent primary percutaneous coronary intervention after
admission. Patients were divided into four groups according to age (>80 years
old) and gender.
Results: Show in Table. Elderly female, elderly male, young female, systolic blood
pressure <100 mmHg, Killip class, old myocardial infarction, symptom onset to
balloon (SB) time <180 min, and final TIMI flow grade were entered in multivariate
analysis. Elderly female (odds ratio (OR) 2.95, p=0.001), worse Killip class (OR
2.67, p<0.0001), and worse final TIMI flow grade (OR 0.29, p<0.0001) were the
independent predictors of 30 days mortality in STEMI.

Results

All Elderly Elderly Young Young p value
n=1572 female male female male

n=135 n=159 n=210 n=1068

Age (yrs) 67.5±12.8 85.5±4.2 84.3±3.9 68.3±8.7 62.6±10.7 <0.0001
SBP (mmHg) 135±36.6 131±34.8 124±35.8 137±37.8 137±36.4 0.0002
Killip class 1 (%) 1121 (72.0) 74 (54.8) 90 (57.0) 156 (75.0) 801 (75.8) <0.0001
LAD disease (%) 772 (49.6) 66 (50.8) 79 (49.7) 89 (42.8) 538 (50.9) 0.2
OMI (%) 128 (8.2) 16 (11.9) 21 (13.2) 9 (4.3) 82 (7.7) 0.006
SB time (min) 226±210 268±264 259±238 264±239 209±188 <0.0001
SB time <180 min (%) 964 (61.3) 74 (54.8) 86 (54.1) 106 (50.5) 698 (65.4) <0.0001
Initial TIMI flow 0 (%) 1048 (66.8) 98 (73.1) 105 (66.0) 142 (67.6) 703 (66.1) 0.42
Final TIMI fow 3 (%) 1468 (93.7) 116 (86.6) 143 (89.9) 199 (94.8) 1010 (94.9) 0.0004
30 days mortality (%) 105 (6.7) 24 (17.8) 17 (10.7) 9 (4.3) 55 (5.2) <0.0001

Continuous data are presented as mean ± standard deviation. Categorical variables are shown
as percentages. SBP, systolic blood pressure; LAD, left anterior descending artery; OMI, old
myocardial infarction; SB, symptom onset to balloon.

Conclusions: Elderly female itself was associated with higher mortality in pa-
tients with STEMI, rather than worse hemodynamics or longer SB time.
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Acute myocardial infarction in patients presenting with pacemaker
rhythm
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Objective: With increasing life expectancy, the number of pacemaker patients is
growing. Correct diagnosis of acute myocardial infarction is challenging in these
patients, with potential consequences for appropriate and timely treatment. Very
little is known about patients admitted with acute myocardial infarction and pace-
maker rhythm. This study aims to present characteristics, current management
and outcome of patients admitted for acute myocardial infarction with pacemaker
rhythm.
Methods: Patients with acute myocardial infarction enrolled in the Swiss national
AMIS-Plus infarct-registry between January 2005 and December 2015 were an-
alyzed. All patients with either paced ventricular rhythm or sinus rhythm with in-
trinsic conduction were included in this study. Outcomes were compared with
patients with acute myocardial infarction and with sinus rhythm using propensity
score matching. The primary endpoint was in-hospital death.
Results: Data from 300 patients with paced rhythm and 27595 with sinus rhythm
were analyzed. Patients with pacemaker rhythm were older (78.2 vs. 65.4y;
p<0.001), had more comorbidities (Charlson Comorbidity Index (CCI) >1: 54.0%
vs. 21.1%; p<0.001) and a higher rate of heart failure upon presentation (Killip
class>2 11.0% vs 5.9%; p<0.001) compared with patients in sinus rhythm. Door
to balloon time in patients with paced rhythm is markedly delayed compared to pa-
tients with sinus rhythm (280min vs. 85 min; p<0.001).Consequently crude mor-
tality in patients with pacemaker was high (11.3% vs. 4.6%; p<0.001). However,
when adjusted for gender, age, CCI>1 and Killip>2 (used in propensity match-
ing for), mortality was similar in both groups (11.2% vs 10.5%; p=0.70). 67% of
paced patients upon admission were categorized as “Non-STEMI” irrespective of
the diagnostic difficulties inherent with pacemaker rhythm.
Conclusions: Pacemaker patients with acute myocardial infarction represent a
high risk group with doubled crude mortality compared to patients in sinus rhythm
without ventricular paced rhythm due to higher age and higher Killip class. Diag-
nosis is difficult and results in delayed treatment. Treatment algorithms in all pa-
tients with myocardial infarction and paced rhythm should be adapted to STEMI
patients or left bundle branch block.
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Observational monocentric registry “CARDIO-STEMI SANREMO”:
effects of morphine administration in STEMI patients and its
association with clinical in-hospital outcomes and long-term mortality
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Introduction: Patients with ST-elevation myocardial infarction (STEMI) benefit
from morphine treatment for pain relief but that can lead to a delayed absorption
of the oral antiplatelet therapies with potential decreased treatment efficacy.
Purpose: To assess the burden of morphine on reperfusion therapy success and
its impact on in-hospital clinical outcome and on long term follow-up.
Methods: From February 2011 and December 2014, 533 pts enrolled in the
monocentric registry “CARDIO-STEMI San Remo” underwent urgent PCI. Two
groups were identified according to morphine use: morphine yes (My) and mor-
phine no (Mn).
Results: Over the 533 pts analyzed, 281 (52.7%) received morphine before PCI.
Pt in My group were younger (average age 63.8 vs 67.4, p<0.01), with a lower
rate of hypertension (51.2% vs 61.5%, p=0.02) but more often smokers (47.7%
vs 32.5%, p<0.01). The call to the emergency medical service instead of driving
themselves to an emergency room, the onset of symptoms overnight and ante-
rior STEMI were more frequent in the My group (all p<0.05). New oral P2Y12
receptor inhibitors (ticagrelor or prasugrel) were administrated in 65.8% of pts
in My group versus 57.1% in Mn group (p=0.04). Morphine use was not associ-
ated with differences in pre-PCI TIMI flow of the culprit vessel, in administration
of GP IIb/IIIa receptor inhibitors or in the use of manual aspiration thrombectomy.
ST-segment resolution ≥50%, considered as a reperfusion endpoint, was simi-
lar in the two groups (77.0% vs 77.9%, p=0.81). In-hospital mortality (2.1% vs
4.4%), in-hospital MACE [death, reinfarction, stroke, stent thrombosis] (3.9% vs
1.6%) and BARC bleeding ≥2 (7.1% vs 7.9%) were not different between the
two groups. After adjusting for propensity score, no significant differences in the
endpoints between the two groups were found. At a median follow up of 1038
days, Kaplan-Meier curves were similar, with a survival rate of 89.7% in My group
versus 88.6% in Mn group (Log Rank p=0.971). After propensity score match-
ing, the risk for all-causes mortality was not increased according to morphine use
(HR=1.142 [0.606–2.153]).
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Conclusions: Although some studies point out pharmacokinetics interaction be-
tween morphine and P2Y12 receptor inhibitors, in our experience morphine use
in STEMI patients is not associated with worse in-hospital outcome and long-term
mortality. Our data conform to the recent published French Registry FAST-MI.

P944 | BEDSIDE
Impact of gender in patients admitted with ST-elevation myocardial
infarction on cardiovascular risk profile, severity of infarction and
prognosis- results from a STEMI-registry

J. Schmucker, C. Lach, L.A. Mata Marin, A. Fach, E. Fiehn, S. Buenger,
H. Wienbergen, R. Hambrecht. Hospital Links der Weser, Institut fuer Herz- und

Kreislaufforschung, Bremen, Germany

Introduction: Data about the impact of female gender on cardiovascular risk pro-
file, infarction-severity and prognosis in patients with ST-elevation-myocardial in-
farction (STEMI) have been incoherent.
Methods: All pts. admitted at a large heart center in northwest Germany between
2006–2015 were documented in a STEMI-registry and entered analysis which
was performed in a multivariate model and for subgroups prestratified by their
initial TIMI-risk-score for STEMI.
Results: Of 6909 STEMI-pts. admitted between Jan. 2006 and Sep. 2015, 1915
(27%) were female while 4994 (73%) were male. The proportion of women re-
mained constant between 2006–2015: p (for trend) = 0.5. Women were on av-
erage 8 years older than men (69.6±13 vs. 61.6±12 yrs, p<0.01). Age-adjusted
data showed higher prevalences for hypercholesterolemia (total cholesterol ≥240
mg/dl, OR 1.68, 95% CI 1.4–2.0, p<0.01) and arterial hypertension (OR 1.36,
95% CI 1.2–1.6, p<0.01) in women, while smoking was less common (OR 0.83,
95% CI 0.7–0.98, p=0.03). Despite their older age women showed less exten-
sive coronary artery disease (1.87±0.82 vessels diseased vs. 1.95±0.84 in men,
p<0.01), while the size of the myocardial infarction (peak creatine kinase/body-
surface-area) was similar: 894±1008 U/l/m2 in women vs. 950±1008 U/l/m2 in
men, p=0.1. The TIMI-risk-score for STEMI at admission (scale 0–14) was higher
for women: 3.9±2.3 vs. 2.8±2.3 in men, p<0.01. Accordingly women had higher 1-
yr.-mortality (18% vs. 11%, p<0.01) and 1-yr.-MACCE-rates (death, reinfarction,
cerebral events): 22% vs. 15%, p<0.01. This disadvantage for women remained
significant after adjustment in a Cox-regression (table). When pre-stratifying data
by their TIMI-risk-score women showed similar 1-yr.-mortality rates: low score (0–
3): 3% for women vs. 2% for men; medium score (4–7): 16% vs. 15% for men,
high TIMI-score (≥8): 56% vs. 55% for men.

Charact. of female vs. male STEMI-pts

3-vessel Peak CK Primary 1-year 1-year
disease >1000 U/L/m2 PCI mortality* MACCE*

OR/HR*(95% CI)
women vs. men 0.73 (0.6–0.8) 1.1 (0.8–1.2) 0.89 (0.8–1.1) 1.36 (1.1–1.6) 1.38 (1.2–1.6)

p <0.01 0.5 0.16 <0.01 <0.01

*OR/HR adjusted for age, diabetes, Killip class, first coronary event.

Conclusions: Women which constituted 27% of patients with STEMI in this anal-
ysis were on average 8 years older than men at time of infarction. While women
showed higher rates of hypercholesteremia and arterial hypertension they were
less likely to smoke. Despite coronary artery disease being less extensive in
women and size of infarction being similar, women showed higher 1-yr.-mortality-
and 1-yr.-MACCE-rates even after adjusting for confounders. This detrimental ef-
fect of female gender, reflected by the higher TIMI-risk-score at admission, re-
quires further analysis.

P945 | BEDSIDE
effect of theoretic application of 2014 ESC guidelines on non-cardiac
surgery in a population of end-stage liver disease patients candidates
to transplantation

L. Mircoli1, B. Antonelli2, L. Diehl1, M.F. Donato2, P. Perolo1, E. Rossetti1,
G. Scarpini3, F. Sozzi3, F. Lombardi1. 1IRCCS Fondazione Ca’ Granda

Ospedale Maggiore Policlinico, Cardiology, Milan, Italy; 2IRCCS Fondazione Ca’

Granda Ospedale Maggiore Policlinico, Liver Transplantation Unit, Milan, Italy;
3University of Milan, Milan, Italy

Introduction: Orthotopic liver transplantation (OLT) is the only effective treatment
in patients with end-stage liver disease (ESLD). Coronary artery disease (CAD)
stongly increases peri-operative mortality, thus, identification of CAD is crucial.
There is not a specific OLT widely accepted diagnostic algorithm for CAD detec-
tion. 2014 ESC guidelines on non-cardiac surgery consider OLT as a high-risk
abdominal surgical intervention, thus, only patients with CAD history, suspected
symptoms and/or low exercise capacity have indication to functional and/or mor-
phologic exams such as stress-echo, coronary Computed Tomography (CCT),
coronary angiogram (CGF).
Purpose of the study is to compare our cardiologic pre-OLT protocol, in which
tests of myocardial ischemia and CCT are largely administered on the base of
risk factors, and the ESC protocol, theoretically applied to the same population.
Methods: From 2012 to 2015, OLT candidates have been evaluated by cardio-
logic examination, electrocardiography and echocardiography. Dobutamine stress
echo was systematically performed in all patients aged >35 years. Moreover
coronary computerized tomography (CCT) was performed in subjects aged >50

years with diabetes and/or two or more of the following risk factors: active smok-
ing, CAD family history, peripheral vascular disease and/or when stress-echo was
not feasible. CGF was performed in patients with CAD history and/or suspected
angina independently by results of stress-echo. We re-analyse our database in
order to consider the clinical destination of each patient in case of application
of ESC protocol. We calculate the potential differences in number of performed
exams and in number of potentially missed CAD diagnosis.
Results: We evaluated 480 patients considered for OLT, 46 were excluded for
pre-existent cardiac comorbidites, (9.5%). According to our protocol CAD was
researched in 238 (49.5%). Stress Echo was performed in 146 (30.4%, 138 per-
formed only for risk factors), positivity was found in 10 pz (2.1%), 19 (3.9%) un-
derwent to CT. CGF was performed in 35 patients (7.2%), 16 (3.3%) for known
CAD and/or symptoms, 12 (2.5%) for stress positivity, 2 (0.4%) for CCT positivity.
Critical coronary lesions were found in 7 patients (1.4%), 3 with stress positivity. If
ESC protocol had been applied in the same population, stress echo would be per-
formed in 25 patients (5.2%, -83%), one positive; CT in 5 (1.0%, -74%); CGF in 13
(2.7%, -63%), 5 with coronary lesions (1.0%, -28%). Two of 7 patients with critical
CAD would not have been identified by ESC protocol: they were asymptomatic,
with good exercise capacity, but with high risk profile.
Conclusions:. 1) ESC protocol for pre-OLT evaluation is low resource-
demanding, but it is not adequate to identify all CAD subjects. 2) CAD detection,
despite low prevalence even in presence of risk factors, remains a challenge in
candidates to OLT and the “gold” diagnostic algorithm remains still unclear.
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Antiplatelet therapy in ACS patients with anemia

N. Vicente Ibarra1, M. Sandin Rollan2, V. Pernias Escrig1, E. Candela Sanchez2,
L. Carrillo Aleman2, M. Macias Villanego2, A. Vicedo Lopez2, T. Lozano
Palencia2, M. Quintana Giner3, A. Veliz Martinez3, M.A. Esteve Pastor3,
E. Orenes Pinero3, A. Tello Montoliu3, F. Marin Ortuno3, J.M. Ruiz Nodar2.
1General University Hospital of Elche, Cardiology, Elche, Spain; 2General

University Hospital of Alicante, Cardiology, Alicante, Spain; 3Hospital Clínico

Univeristario Virgen de la Arrixaca, Cardiology, Murcia, Spain

Background: Advances in antithrombotic and antiplatelet therapies have led to a
reduction in ischemic event rates in acute coronary syndromes (ACS), but have
generally resulted in an increased risk of hemorrhagic complications. According to
the World Health Organization, anemia was defined as serum hemoglobin levels
<13 g/dl for men and <12 g/dl for women. The aim of this study was to identify
the association of anemia with early and short-term outcomes in patients with
ACS.
Methods: We consecutively recruited 1722 patients discharged with the diagno-
sis of ACS from 3 University Hospitals. We explored the association between the
presence of anemia at admission with antiplatelet therapy, interventional versus
conservative approach, and events during hospitalization and at 3 months follow-
up.
Results: Of the total of 1722 patients enrolled, 445 patients showed ane-
mia (25.8%). Anemia at admission was more frequent in females (30.6% vs
23.9%; p<0.01). Patients with anemia were elder (73.4±11.3 vs 63.7±12.9 years;
p<0.001). The presence of arterial hypertension and dyslipemia was more pre-
velent in patients with anemia (81.6% vs 62.7% and 66.1% vs 33.9% respec-
tively), while smoking was more frequent in non-anemic group (42.0% vs 22.1%;
all comparisons p<0.001). The presence of other comorbidities, such as periph-
eral artery disease or renal impairment, were also higher in the anemic group
(18.7% vs 5.7% and 49.7% vs 16.9% respectively; both p<0.001). If we compare
antiplatelet treatment at discharge, 90 (20.2%) patients with anemia did not re-
ceive a second antiplatelet agent, 271 (60.9%) received clopidogrel, 65 (14.6%)
ticagrelor and 19 (4.3%) prasugrel; While the number of patients without anemia
who were not under double antiplatelet therapy was 175 (13.7%), 569 (44.6%) re-
ceived clopidogrel, 365 (27.9%) ticagrelor and 175 (13.7%) parasugrel (p<0.001).
Bleeding complications during hospitalization were higher in patientes with base-
line anemia, with 6.8% of mirnor and 3.4% or major bleeding, compared with 3.7%
of minor and 0.4% of major bleeding in those patients without anemia (p<0.001).
At three months follow-up, patients with baseline anemia showed increased risk
of minor and major bleeds. So, patients with anemia presented 5.3% of minor
bleeding and 3.0% of major bleeding (p<0.001), compared with 3.9% of minor
bleeding and 0.4% of major bleeding and those without anemia (p<0.001).
Conclusions: Anemia is a common condition in patients admitted for an ACS,
and is associated with other comorbidities. Anemia gives a significant increase in
bleeding morbidity both during hospitalization and three months follow-up.
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Acute myocardial infarction mobilizes Muse cells into the peripheral
circulation blood to attenuate cardiac remodeling

T. Tanaka, K. Nishigaki, S. Minatoguchi, T. Nawa, Y. Yamada, H. Kanamori,
H. Ushikoshi, M. Kawasaki, A. Mikami, S. Minatoguchi. Gifu University Graduate

School of Medicine, Cardiology, Gifu, Japan

Background: Multilineage-differentiating stress enduring (Muse) cells, pluri-
potent-like cells which are defined as SSEA3+ and CD105+ double-positive cells.
Muse cells are able to differentiate into cells of all three germ layers from a single
cell, self-renewable, and present in the bone marrow as ∼0.03% of the mononu-
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cleated fraction. We examined whether endogenous Muse cells are mobilized to
improve the left ventricle (LV) function and attenuate LV remodeling.
Methods: The number of Muse cells in the peripheral circulating blood was mea-
sured by FACS in 66 patients with AMI (AMI group), 40 patients with coronary
artery disease (CAD group), and 79 subjects with a healthy coronary artery (con-
trol group). In the AMI group, Muse cells were measured on days 0, 1, 7, 14, and
21 after AMI. Plasma sphingosine-1-phosphate (S1P) levels were measured by
the LC-MS/MS system. Cardiac echocardiography was performed at the acute
phase (within 7 days) and chronic (6 month) phases of AMI.
Results: The number of Muse cells in the peripheral circulating blood was greater
in the AMI group (266±153 /100μL) than in the CAD group (168±86 /100μL) or
the control group (172±137 /100μL). The number of Muse cells peaked on day
1 and gradually decreased and normalized on day 21 after AMI. The increase
in Muse cells (�Muse cells) was positively correlated with peak creatinine ki-
nase (CK) and �CK, indicators of MI size. The number of Muse cells was pos-
itively correlated with plasma S1P levels. The �Muse cells tended to be higher
in patient with a positive �EF (ejection fraction) (EF at acute phase increased at
chronic phase) than in patients with negative �EF (EF at acute phase increased
at chronic phase), although there was no significance. However, �Muse cells
was significantly greater in AMI patients whose LV diastolic dimension (LVDd)
decreased or remained unchanged than in those whose LVDd increased at the
chronic phase, suggesting that a greater number of Muse cells mobilized into the
peripheral circulating blood attenuates LV remodeling.
Conclusion: AMI mobilizes Muse cells into the peripheral circulating blood after
AMI, and these mobilized Muse cells attenuate LV remodeling in patients with
AMI.

P948 | BENCH
Active cardiac-targeted delivery of sphingosine-1-phosphate attracts
Muse cells to the infarcted region and replenishes cardiomyocytes to
recover the cardiac function after myocardial infarction

S. Minatoguchi1, Y. Yamada1, S. Wakao2, Y. Kushida2, A. Mikami1,
H. Kanamori1, M. Kawasaki1, K. Nishigaki1, M. Dezawa2, S. Minatoguchi1.
1Gifu University Graduate School of Medicine, Department of Cardiology, Gifu,

Japan; 2Tohoku University Graduate School of Medicine, Stem cell Biology and

Histology, Sendai, Japan

Background: Multilineage-differentiating stress-enduring (Muse) cells are
pluripotent-like stem cells collectable from the bone marrow. We hypothesized
that sphingosine-1-phosphate receptor 2 (S1PR2) agonist selectively delivered
to the infarcted region attracts Muse cells to repair the infarcted myocardium after
myocardial infarction (MI).
Methods: In rabbits, MI was induced by 30-min coronary occlusion and 2-weeks
reperfusion. An S1PR2 agonist (SID46371153, 1 mg/kg) encapsulated with lipo-
some with Sialyl Lewis X (SLX) (L-S1P group) or saline (control group) was in-
travenously administered 24 h after MI. We previously demonstrated the specific
accumulation of liposomes with SLX in the infarcted myocardium. The number of
endogenous Muse cells in the peripheral circulating blood was calculated at 36
h after MI by FACS as SSEA3+ and CD44+ double-positive cells. The MI size
and LV function and remodeling were assessed. Other rabbits were intravenously
injected with an allograft of 1x105 Muse cells labeled with GFP at 24 h after MI,
and the homing of Muse cells to the infarcted heart and differentiation into car-
diomyocytes and vessels were assessed. In vitro assessment of cell migration:
Rabbit Muse and non-Muse cells were prepared by cell sorting, and the migra-
tion of Muse cells to the SIPR2 agonist was assessed using a matrigel invasion
chamber.
Results: The number of endogenous Muse cells in the peripheral circulating
blood at 36 hours after MI was higher in the L-S1P group (55±8 /100 mL) and
in the control group (64±15 /100 mL) than in the sham group (42±12 /100 mL).
There was no significant difference in the number of Muse cells between the L-
S1P and control groups. The MI size as a percentage of the LV was significantly
smaller in the L-S1P group (29.3±3.6%) than in the control groups (18.6±2.2%).
The LV function was improved and LV remodeling was attenuated in the L-S1P
group as compared with the control group. The GFP-positive Muse cells prefer-
entially migrated to the border area of the infarct, and expressed ANP, troponin
I, and a-actinin, and also expressed CD31 and smooth muscle actin, suggesting
that Muse cells spontaneously differentiated into cardiomyocytes and vascular
cells. On in vitro assessment, rabbit Muse cells migrated positively toward the
S1PR2 agonist according to the concentration gradient, while non-Muse cells did
not.
Conclusion: Cardiac-targeted delivery of sphingosine-1-phosphate after acute
MI attracts endogenous Muse cells to the infarcted heart and replenishes car-
diomyocytes to improve the cardiac function and remodeling.
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Prognostic value of mitral regurgitation in patients with acute
myocardial infarction treated by primary percutaneous coronary
intervention

M. Tesic, Z. Mehmedbegovic, D. Milasinovic, M. Zivkovic, V. Dedovic, I. Zivkovic,
S. Juricic, J. Dobras, V. Pavlovic, A. Pavlovic, M. Asanin, V. Vukcevic,
D. Trifunovic, B. Vujisic-Tesic, G. Stankovic. Clinical Center of Serbia, Clinic for

Cardiology, Belgrade, Serbia

Introduction: It is known that the presence of mitral regurgitation (MR) after my-
ocardial infarction (MI) results to the poorer outcome. However, data regarding
the prognostic role of different degrees of MR in MI patients treated by primary
percutaneous coronary intervention (pPCI) remains scarce.
Purpose: 1. To compare clinical and echocardiographic parameters between dif-
ferent degrees of MR; 2. To examine long term prognostic value of MR in MI
patients admitted to the pPCI.
Materials and methods: We analyzed, from a prospective electronic registry,
4113 MI patients (60±12 years, male 69%), admitted for pPCI from January 2009
– July 2013. All patients had echocardiographic examinations done before dis-
charge. According to the mitral valve echocardiographic examination we defined
two groups of patients; Group 1, with none or mild MR (3233 patients) and Group
2, with moderate or severe MR (880 patients). The primary outcome was all cause
mortality at 3-years.
Results: Majority of patients had MI with ST segment elevation (92%). Group 2
compared to the Group 1 was older (65±12 vs. 59±11 years, p<0.001), had more
often previous bypass operation (3% vs. 1.7%, p=0.013), previous MI (17.1%
vs. 13.8%, p=0.015), hypertension (75.4% vs. 71.4, p=0.019), diabetes melli-
tus (29.2% vs. 21.4%, p<0.001), de novo atrial fibrillation (35.1% vs. 18.4%,
p<0.001), Killip class 3 or 4 at the admission (5.8% vs. 1.8%, p<0.001), as well
as lower ejection fraction (42%±12% vs. 49%±11%, p<0.001) and higher systolic
pressure in right ventricle (40±10 vs. 33±8mmHg, p<0.001). Kaplan-Meier anal-
ysis demonstrated that death free survival at 3 years was significantly higher in
Group 1 compared to the Group 2 (91% vs. 75.6%, p<0.001). After adjustment
for relevant confounders, moderate or severe MR remained as an independent
predictor of death (HR 1.87, 95% CI: 1.53–2.28, p<0.001).
Conclusion: Presence of moderate or severe MR was associated with poor long-
term outcome of MI patients treated with pPCI. As such, it adds important infor-
mation for risk stratification of post-MI patients that should be closely monitored
and treated.
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Mortality in younger patients with acute myocardial infarction
presenting with or without chest pain

L. Bjorck1, S. Nielsen1, T. Jernberg2, K.W. Giang1, A. Rosengren1. 1University

of Gothenburg, Molecular and Clinical Medicine, Sahlgrenska Academy,

Gothenburg, Sweden; 2Uppsala Clinical Research Center, Uppsala, Sweden

Background: Chest pain/discomfort is the predominant symptom in patients with
acute myocardial infarction (AMI), however some patients with AMI present with-
out chest pain/ discomfort. It is has previously been shown that lack of chest pain
in patients with AMI is associated with higher in-hospital mortality but whether the
poorer outcome is sustained throughout the first year after onset has not been
investigated.
Purpose: To investigate the long-term mortality in younger patients (<65 y) with
a first AMI presenting with or without chest pain.
Methods: We used data from a Swedish quality of care register; the Register
of Information and Knowledge about Swedish Heart Intensive Care Admissions
(RIKS-HIA). In total we included 48,629 men (77%) and women (23%) aged 25–
64 years, hospitalized with a first AMI between 1996 and 2010 in the study. Chest
pain was defined as chest pain or discomfort.
Results: Overall, 92.9% of the younger patients (<65 y) with AMI presented with
chest pain (men 93.7%, women 90.4%). Absence of chest pain was found in 6.3%
and 9.6% of men and women. Smoking was common in both patients presenting
with or without chest pain but more so in those presenting with chest pain (men
41.3 vs 37.7% and women 49.1 vs 43.0%). Men and women presenting without
chest pain was slightly older, had more hypertension, diabetes or history of heart
failure. Previous cardiac interventions were more common (PCI and CABG) in
men without chest pain. In addition, patients presenting with no chest pain had
more complications such as pre hospital cardiac arrest and cardiogenic shock
and treatment with continuous positive airway pressure (CPAP).
In patients without chest pain the absolute 1-year mortality was markedly higher
(men 14.5% and women 16.7%) compared to those presented with chest pain
(men 2.9% and women 3.4%). Men and women presenting without chest pain
also had a markedly higher 1-year mortality with a 5- fold higher 1–year mortality
relative to those with chest pain (age-adjusted Hazard ratio (HR) in men 5.14,
95% CI:4.55–5.82 and women HR 4.96, 95% CI:4.14–5.94).
Conclusions: Younger patients without chest pain in had markedly higher relative
risk of 1-year mortality compared to patients with chest pain. Also, patients without
chest pain had more comorbidities and more complications.
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Relationship between visit-to-visit variability of LDL cholesterol and
clinical outcomes after primary percutaneous coronary intervention:
a 7-year followup study

C.C.E. Boey, G.M.W. Gay, K.K. Poh, T.C. Yeo, H.C. Tan, C.H. Lee. National

University Heart Centre, Cardiology, Singapore, Singapore

Background: Visit-to-visit variability in low-density lipoprotein cholesterol (LDL-
C) levels was found to be a novel predictor of adverse events in patients with
stable coronary heart disease. We aimed to evaluate the relationship between
visit-to-visit LDL-C variability and 7-year clinical outcomes in patients who pre-
sented with ST-segment elevation myocardial infarction (STEMI).
Methods: A total of 105 patients who underwent successful primary percuta-
neous coronary intervention for STEMI were recruited to evaluate the prevalence
of sleep apnea by polysomnography (without subsequent treatment) from 2007–
2008. The patients were followed up prospectively in the outpatient setting. Visit-
to-visit LDL-C variability was evaluated from 2 months after discharge (LDL-C
level stabilization period) through the use of various measurements of LDL-C
variability: Variation independent of mean (VIM, primary measure), coefficient of
variation (CV) and standard deviation (SD). VIM is a statistical tool rather than
a clinical measure, and is a transformation of the standard deviation that is de-
signed to be uncorrelated with mean follow-up LDL-C levels. Major adverse car-
diac event (MACE) was defined as a composite of death, myocardial infarction,
stroke, unplanned revascularization and heart failure admission. After excluding
3 patients who were lost to follow-up and 9 patients with less than 3 valid LDL-C
measurements, 93 patients were analyzed for the present study. Lipid-lowering
regimen on discharge included Simvastatin 10 mg (n=5), 20 mg (n=37), 40 mg
(n=43), others (n=4), and none (n=4).
Results: After an average of 87.6±11.9 months follow-up, 31 patients (33.3%)
developed MACE. Visit-to-visit LDL-C variability was recorded during a mean of
10.6±4.4 outpatient clinic visits. Compared with the non-MACE group, the MACE
group had a higher visit-to-visit LDL-C variability (VIM: 0.23±0.10 vs. 0.19±0.08;
p=0.031; SD: 0.60±0.30 vs. 0.44±0.23; p=0.014; CV: 0.24±0.10 vs. 0.19±0.08;
p=0.02) and a higher prevalence of diabetes mellitus (p=0.028). There were no
significant differences between the MACE and non-MACE groups with regard
to other clinical and angiographic characteristics including sleep apnea status,
infarct location, ECG ST-segment resolution, and left ventricular ejection frac-
tion. The baseline LDL-C levels were similar between the MACE and non-MACE
groups (130.4±39.2 mg/dL vs. 130.2±28.1 mg/dL, p=0.987). There was a trend
towards higher mean LDL-C levels in the MACE group compared with the non-
MACE group (98.9±26.3 vs. 89.2±18.5, p=0.068). The results after adjusting for
mean LDL-C and diabetes mellitus are shown in the Figure.

LDL-C variability and clinical outcomes

Conclusion: This is the first report showing an independent association between
visit-to-visit variability in LDL-C and long-term MACE in patients successfully
treated with primary percutaneous coronary intervention for STEMI.
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Grouping patients with prior myocardial infarction with benign and
serious prognosis by non-invasive coronary flow velocity reserve
values during exercise echo. 3-year follow-up

A. Zagatina, N. Zhuravskaya. Cardiocenter Medika, Saint Petersburg, Russian

Federation

Patients with previous myocardial infarctions (MI) are considered very high risk
for subsequent cardiac events. However, the coronary flow velocity reserve val-
ues (CFVR) could potentially identify patients with different prognoses. The aim
of the study was to define the prognostic value of CFVR during exercise echocar-
diography in patients with prior MI.
Methods: Inclusion criteria for the study were 1) history of MI; 2) need of exer-
cise echocardiography for diagnostic or stratification aims; 3) good visualization
of left anterior descending artery (LAD) during the exercise test; 4) opportunity for
follow-up. 279 patients (212 men, 56±8 years old) were included in the study. All
patients performed a supine bicycle test with a conventional visual assessment of
wall motion abnormalities, with additional coronary flow velocity measurements in
LAD before and during exercise. During a median follow-up of 36.6 months, there
were 114 patients with major adverse cardiac events (MACE). There were 5 car-
diac deaths, 9 non-fatal MI and 107 revascularizations (coronary stenting and/or
coronary artery bypass grafting). Some patients had more than one event.

Results: The group with the most severe MACE – cardiac death or non-fatal MI
- had a higher velocity in LAD at rest (50±22 vs. 35±16 cm/s, p<0.002), a lower
difference between peak and rest velocities (3±28 vs. 25±24 cm/s, p<0.007), and
CFVR values (1.1±0.4 vs. 1.8±0.7, p<0.006) compared to other patients. The
cut-off value of CFVR>2.0 divided the study population into two subgroups with
different levels of cardiac risk: a subgroup with benign prognoses and a sub-
group with a very high risk for subsequent cardiac events. Among the subgroup
with CFVR>2.0, 0% patients had MI or death, and 0.42% patients per year had
coronary artery bypass grafting. Whereas, within the subgroup with CFVR≤2.0,
11.3% patients per year had the most severe MACE (death, myocardial infarc-
tion, and coronary artery bypass grafting). Thirty-four percent of patients in this
subgroup had MACE within 3 years.
Conclusion: Whenever suitable, performing exercise stress echocardiography
with coronary flow velocity analysis in LAD during the same tests can be rec-
ommended for prognostic purposes in patients with a prior MI. CFVR≤2.0 is a
predictor of adverse events in such patients within 3 years.
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Uncovered plaque ruptures in patients with ST elevation myocardial
infarction assessed by optical coherence tomography and
intravascular ultrasound

M. Hougaard, H.S. Hansen, P. Thayssen, L. Antonsen, A. Junker, K.N. Hansen,
L.O. Jensen. Odense University Hospital, Department of Cardiology, Odense,

Denmark

Background: In patients with ST segment elevation myocardial infarction
(STEMI) the infarct-related occlusion is frequently located at the site of the maxi-
mum thrombus burden, whereas the origin of the plaque rupture (the true culprit)
may be situated proximal or distal to it.
Purpose: To examine stent coverage of true culprit lesions in 86 STEMI patients
who underwent primary percutaneous coronary intervention.
Methods: Images of lesions were obtained using optical coherence tomography
(OCT) and intravascular ultrasound IVUS) with iMap within 48 hours after stent
implantation and after 12 months. The relative distribution of necrotic core (NC),
fibrotic tissue (FT), lipidic tissue (LT), and calcific tissue (CT) was determined for
the 5 mm stent reference segments.
Results: The overall incidence of post-procedure OCT-detected uncovered
plaque ruptures was 11 in 86 patients (12.8%), and 8 (9.3% of patients) of these
plaque ruptures were identified as the culprit lesion by OCT. None of these plaque
ruptures were angiographically visualizable, while 7 (87.5%) were visible on con-
comitant IVUS-analysis. All uncovered culprit plaque ruptures were located at
the proximal stent edge (0.15 (0.0, 3.1) mm from the stent edge). The mean
cavity area was 1.9 mm2 (0.6 to 2.7 mm2), mean cavity length was 2.0 mm
(1.5 to 4.9 mm) and minimum lumen area 7.5 mm2 (4.8 to 9.3 mm2) after 12
months, 3 (37.5%) culprit related uncovered plaque ruptures were healed insuf-
ficiently with cavity and fibrous cap remnants. One patient had the uncovered
plaque rupture treated after 100 days due to stable angina pectoris. The me-
dian lumen area at the plaque rupture site was reduced from 7.5 (4.8, 9.3) mm2

to 3.6 (2.8, 8.0) mm2 (p=0.012). In reference segments with uncovered culprit
plaque rupture, the plaque volume (65.6±15.8 mm3 vs 34.4±9.2 mm3, p<0.001),
vessel volume (111.8±19.6 mm3 vs 75.2±21.2 mm3, p<0.001), and percentage
NC (34.9±9.9% vs 18.3±11.3%, p<0.001) were significantly higher compared to
reference segments without plaque ruptures. Peri-stent plaque volume did not dif-
fer significantly between the two groups (198.6±56.2 mm3 vs 181.9±75.2 mm3,
p=ns). Percentage of FT was lower in reference segments with uncovered plaque
ruptures (40.4±10.2% vs 58.8±14.2% (p=0.001)), while no difference was found
for LT and CT.

Culprit plaque rupture

Conclusions: Uncovered culprit plaque rupture was not an uncommon finding in
patients treated with PPCI and located proximally to the implanted stent. Uncov-
ered plaque ruptures were associated with significantly lumen reduction during
the spontaneous healing process.
Acknowledgement/Funding: The danish heart foundation
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Comparison of anti-inflammatory effects of rivaroxaban versus
dabigatran in patients with non-valvular atrial fibrillation (RIVAL-AF
study) - multicenter randomized study

S. Kikuchi1, K. Tsukahara2, Y. Morita1, T. Takamura3, K. Fukui4, T. Endo5,
M. Shimizu6, R. Sawada7, A. Wada8, T. Sugano9, S. Kobayashi10, H. Himeno11,
T. Ishikawa9, K. Kimura2, S. Umemura9. 1National Hospital Organaization

Sagamihara National Hospital, Department of Cardiology, Sagamihara,

Japan; 2Yokohama City University Medical Center, Department of Cardiology,
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Background: Some experimental studies showed that direct oral anticoagulants
(DOAC) have the anti-inflammatory effects. However, serial changes of inflamma-
tory markers in patients receiving DOAC remain unknown.
Methods: In this multicenter randomized study, 117 patients with non-valvular
atrial fibrillation were randomly assigned to rivaroxaban (n=55) or dabigatran
(n=62) treatment. We evaluated between-group differences in the levels of inflam-
matory markers including high sensitivity C-reactive protein (hsCRP), pentraxin-3
(PTX-3), interleukin (IL)-1β, IL-6, IL-18, tumor necrosis factor-α (TNF-α), mono-
cyte chemotactic protein-1 (MCP-1), growth and differentiation factor-15 (GDF-
15), and thrombomodulin (TM) as a marker of endothelial dysfunction at baseline
and 12 months after randomization.
Results: Baseline characteristics were similar across treatment groups. Main re-
sults are shown in Table. There were no significant differences in the interval
changes of all inflammatory markers between the groups. Compared with rivarox-
aban group, the interval change of the TM levels in dabigatran group significantly
increased from baseline to 12 months (0.28±0.63 vs 0.58±0.80 FU/ml, p<0.05).

The interval change between the groups

Rivaroxaban group Dabigatran group p
value*

baseline 12 months baseline 12 months

hsCRP, ng/ml 667 (345–1530) 668 (425–1855) 723 (386–2170) 558 (320–1260) 0.65
PTX-3, ng/ml 2.0 (1.5–2.6) 1.8 (1.3–2.5) 1.9 (1.5–2.8) 1.8 (1.3–3.1) 0.49
IL-1β, pg/ml 10 (10–12) 10 (10–13) 10 (10–12) 10 (10–13) 0.64
IL-6, pg/ml 2.6 (1.6–3.6) 1.9 (1.4–3.2) 2.6 (1.8–3.7) 2.2 (1.6–3.1) 0.49
IL-18, pg/ml 198 (159–263) 197 (157–261) 209 (183–251) 197 (167–247) 0.41
TNF-α, pg/ml 1.1 (0.8–1.3) 1.1 (0.8–1.6) 1.2 (0.8–1.5) 1.1 (0.8–1.5) 0.39
MCP-1, pg/ml 282 (237–351) 304 (242–360) 256 (220–292) 256 (215–315) 0.28
GDF-15, pg/ml 1270 (934–1673) 1350 (980–1850) 1220 (955–1650) 1345 (931–1913) 0.40
TM, FU/ml 2.8 (2.3–3.5) 3.1 (2.6–3.8) 2.8 (2.5–3.2) 3.3 (2.6–4.0) <0.05

Data given as medians (25th–75th percentiles). *p value of the interval change between the
groups.

Conclusions: There were no significant differences in the interval changes of
all inflammatory markers from baseline to 12 months between rivaroxaban and
dabigatran groups. Patients in dabigatran group had the increased change in TM
levels more than those in rivaroxaban group, which may lead to the damage of
endothelial cells.
Acknowledgement/Funding: Bayer Yakuhin, Ltd
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Ischemic postconditioning attenuates positive effects of remote
ischemic conditioning on endothelial function in patients with STEMI

V. Manchurov, N. Ryazankina, A. Shpektor, E. Vasilieva. Moscow State University

of Medicine and Dentistry, Cardiology department, Moscow, Russian Federation

Background: Remote ischemic conditioning (RIC) and local ischemic postcondi-
tioning (LIPC) are among the most commonly investigated methods of cardiopro-
tection in patients with STEMI. Despite this interest, few studies have addressed
the issue of combined application of RIC and LIPC.
Purpose: The aim of our research is to study the effects of separate and com-
bined applications of RIC and LIPC on endothelial function in patients with STEMI.
Methods: Patients with STEMI (n=116) were randomly allocated to one of the
following groups: (1) the RIC group (n=42), primary PCI (pPCI) combined with
RIC, consisting of four cycles of 5-min inflation and 5-min deflation of an upper-
arm blood pressure cuff initiated before pPCI; (2) the RIC+LIPC group (n=24),
pPCI combined with RIC and LIPC, consisting of four cycles of 1-min inflation
and 1-min deflation of the angioplasty balloon; (3) the LIPC group (n=17), pPCI
combined with LIPC, and (4) the control group (n=33), pPCI alone. We assessed
endothelial function using the brachial artery flow-mediated dilation (FMD) test at
admission, and then on the 1st, 2nd, and 7th days after pPCI.
Results: According to the brachial artery FMD test results, an endothelial dys-
function was observed in patients in all groups at admission. In the RIC group, on
the first day after PCI, the median value of the brachial artery FMD-test result in-
creased from 5% to 11,3% (p=0,0008), and normal levels of brachial artery FMD

remained in this group on the 2nd and 7th days after PCI. In the RIC+LIPC group,
normalization of endothelial function was noted only on the 7th day after PCI:
the median value of brachial artery FMD-test results in this group increased from
7,7% to 12,9% (p=0,004). In the LIPC and control groups, endothelial function
remained depressed on the 2nd and 7th days after PCI.

Dynamics of the FMD-test results

Conclusions: RIC significantly improves endothelial function in patients with
STEMI, as assessed from the brachial artery FMD-test. We have demonstrated
for the first time that LIPC attenuates positive effects of RIC on endothelial func-
tion in patients with STEMI when used in combination with RIC. LIC alone has
not shown significant impact on endothelial function in patients with STEMI.
Acknowledgement/Funding: This work was supported by the Russian Federa-
tion Government grant #14.B25.31.0016
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Thrombectomy does not influence the infarct size and microvascular
obstruction assessed by cardiac magnetic resonance in patients with
STEMI treated with primary coronary intervention

J. Rajewska-Tabor1, A. Araszkiewicz1, M. Janus1, A. Siniawski1, A. Graczyk-
Szuster1, S.Z. Rozmiarek2, M. Pyda1. 1Poznan University of Medical Sciences,

1st Department of Cardiology, Poznan, Poland; 2Poznan University of Medical

Sciences, Department of Magnetic Resonance, Poznan, Poland

Background: Infarct size and microvascular obstruction evaluated by cardiac
magnetic resonance (CMR) have a prognostic value in patients with ST-segment
elevation myocardial infarction (STEMI) treated with primary percutaneous coro-
nary intervention (pPCI). Time to treatment and successful reperfusion are es-
sential in those patients. Some trials have shown that thrombectomy improves
surrogate and clinical outcome. Lastly thrombectomy is questioned to be effec-
tive in patients with STEMI.
Aim of the study: The aim of the study was to evaluate the influence of manual
thrombectomy, time-to-treatment and successful reperfusion on infarct size (IS)
and microvascular obstruction (MVO) assessed by CMR in patients with STEMI.
Material and methods: We examined 85 patients (mean age 59±11 years; 59
males and 26 females) with first STEMI treated with pPCI within 12 hours from
symptoms onset. Infarct related artery TIMI flow and MBG were evaluated after
pPCI. CMR was performed on the 1.5T system within 96 hours after pPCI. Mor-
phology and function of myocardium was estimated by steady-state free preces-
sion (SSFP) sequence. To evaluate the infarct size and MVO, a late gadolinium
enhancement (LGE) sequence was performed (10–15 min after administration of
gadobutrol). Infarct size was defined as area above 50% of the maximal signal
intensity within LGE (FWMH – full-width half maximum), MVO was described as
the area of absence or hyperenhancement of myocardium surrounded by LGE.
IS and MVO were determined by planimetry and summation of discs method.
Results: The mean infarct size in study group was 16.52±10.54% of LV myocar-
dial mass. The presence of MVO was observed in 28 patients (32.94%) with a
mean size of 8±6% of infarct size. Manual thrombectomy during pPCI was per-

Infarct size in CMR and thrombectomy
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formed in 37 patients (43.53%) and these patients had mean ejection fraction
54.36±8.8% with IS estimated on CMR 16.96±9.8% of myocardial mass and MVO
3.85% of infarct size. The patients treated by pPCI alone, without thrombectomy,
had similar EF (54.8±10.7%; p=ns) and CMR findings: IS = 16.25±10.05% of LV
myocardial mass (p=ns) and MVO = 4.84% of infarct size (p=ns). Patients treated
in 90 minutes from the symptoms onset had lower infarct size than patients
treated after 360 minutes from the beginning of chest pain (p=0.048). Revas-
cularization was successful in 41 patients (MBG 3 and TIMI 3) and these patients
had IS estimated on CMR 13,31±8,3% of LV mass and MVO 2,46±4,97% of IS.
44 patients with impaired reperfusion (TIMI<3 and/or MBG<3), had much worse
CMR outcomes: IS = 17.43±10.12% of LV mass and MVO = 3.41±5.71% of IS
(p<0.001).
Conclusion: Manual thrombectomy during pPCI does not improve CMR out-
comes in STEMI patients. Rapid treatment and successful reperfusion in patients
with STEMI results in smaller infarct size and microvascular obstruction assessed
by CMR.
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Adipocyte size distribution and depot-specific modulation of pro- and
anti-atherosclerotic adipocytokines and innate immune molecules in
human adipose tissue
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Background/Introduction: Obesity is closely associated with a low-grade in-
flammation, which may predispose individuals to metabolic disturbance and sub-
sequent atherosclerotic cardiovascular diseases (ASCVD). Adipose tissue re-
leases a number of pro- and anti-inflammatory molecules (adipocytokine) and
those closely interacts with the innate immune molecules. However, depot- and
gender-dependent variations in adipocyte size and adipocytokines/innate im-
mune molecules have not been studied.
Purpose: We evaluated depot- and gender-specific regulation of anti-
atherosclerotic adiponectin and pro-atherosclerotic innate immune molecules in
human adipose tissues.
Methods: Pair samples were obtained from subcutaneous (SAT) and visceral
adipose tissue (VAT) during elective surgery (Male: 35; Female: 27). Expres-
sions of adipocytokines and innate immune molecules were evaluated by semi-
quantitative qPCR. Adipose cell-size distribution was obtained from tissue sam-
ples fixed in osmium tetroxide and analyzed by Beckman Coulter Multisizer. The
subcutaneous fat area (SFA) and intra-abdominal visceral fat area (VFA) were
measured at the level of the umbilicus, using a standardized method with com-
puted tomography (CT) scans.
Results: In female, there was a correlation between SFA vs HOMA-IR (r=0.420,
p=0.037) and between the mean sizes of SAT adipocytes vs HOMA-IR (r=0.233,
p=0.309). On the contrary, in male, there was neither a significant correlation
between SFA vs HOMA-IR (r=0.207, p=0.247) nor between the mean sizes of
SAT adipocytes vs HOMA-IR (r=0.149, p=0.497). There was a correlation ten-
dency between VFA vs HOMA-IR (r=0.432, p=0.074) and between size of VAT
adipocytes vs HOMA-IR (r=0.456, p=0.050) in female, but there was no corre-
lation between VFA vs HOMA-IR (r=0.111, p=0.730) and between size of VAT
adipocytes vs HOMA-IR, (r=0.166, p=0.753) in male. Levels of adiponectin were
higher in SAT and VAT of female than those of male (p<0.001 and p=0.011, re-
spectively). NLRP3, IL1β, IL18, TLR2 were comparable in SAT and VAT between
genders. However, TLR4 and TLR9 were increased in female SAT and VAT and
HMGB1 in female VAT. Levels of adiponectin were not correlated with mean diam-
eter of adipocyte (ϕ, μm) in SAT and VAT of male, but negatively well correlated in
those of female (r= –0.392 and r= –0.616). Such negative correlations were also
observed between levels of TLR2, TLR4 and HMGB1 and ϕ in female. Levels of
NLRP3 and IL1β were positively correlated with ϕ in male, but not in female.
Conclusions: Adiponectin and innate immune molecules were differentially ex-
pressed in male and female adipose tissues, suggesting that the depot- and
gender-specific signals could serve as ASCVD via chronic inflammation.
Acknowledgement/Funding: MEXT, Japan #23591314, #24591338,
#24591063; MHLW, Japan, #201315008A, #201315011A.
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Rosuvastatin improved cardiac dysfunction after coronary
microembolization via alleviating TNF-alpha induced oxidative stress
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Background: It has been demonstrated that statins plays a critical role on pri-
mary prevention of myocardial infarction. However, it is unclear about the effect of
statins on cardiac dysfunction caused by coronary microembolization (CME).
Objectives: This study was designed to evaluate the impact of rosuvastatin on
cardiac dysfunction caused by CME.
Methods: In vivo study, mice CME models were developed by injecting a total of
500,000 polyethylene micro-particles (average 9–12 diameters) into the left ven-
tricle when transiently obstructed the ascending aorta. There were three groups:
sham-operation group (n=8), CME group (n=9) and rosuvastatin therapy group
(n=8, oral received 40mg/kg per day one week before CME). Cardiac function
was evaluated by echocardiography. Serum and myocardial expression of tumor
necrosis factor-α (TNF-α) were detected. In vitro study, cardiomyocytes isolated
from adult Sprague–Dawley rats were exposed to TNF-α (40 ng/mL) for 48 hours.
Rosuvastatin was pretreated before adding TNF-α, while antioxidant N-Acety-
L-Cysteine (NAC) was used as positive control. Then, reactive oxygen species
(ROS) and necrosis/apoptosis were detected by flow cytometry, and NADPH
Oxidase-2 (NOX-2) detected by western blot.
Results: Compared with CME group, rosuvastatin significantly improved cardiac
function after CME (LVEF: 3 days later: 54.6±5.8% vs. 63.2±6.2%, P<0.01; 10
days later: 56.8±7.1% vs. 64.6±6.7%, P<0.05). We also found that pre-treatment
with oral rosuvastatin not only decreased the average area of microinfarctions
(7.2±5.7% vs. 2.9±2.2%, P<0.05), but also decreased serum and myocardial ex-
pression of TNF-α. Meanwhile, myocardial NOX-2 expression was inhibited by ro-
suvastatin, which was increased significantly on CME group. In vitro study, ROS
generation and cardiomyocytes apoptosis were increased after TNF-α exposure.
Compared with positive control therapy (NAC, 1nM for 1 hour), rosuvastatin had
the similar protective effect on the reduction of ROS and apoptosis. Western blot
demonstrated that NOX-2 expression was significantly reduced after rosuvastatin
therapy.
Conclusions: TNF-α induced oxidative stress could be involved in cardiac dys-
function after coronary microembolization. Rosuvastatin improve heart function
by alleviating TNF-α-NOX-2 induced ROS generation.
Acknowledgement/Funding: National Natural Science Foundation of China
(Grant No: 81200146, 81570314 and 81370322)
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Late sodium channel inhibition (ranolazine) improves angina and
myocardial perfusion in patients with severe microvascular coronary
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Background: In a prior pharmacologic probe trial of late Na channel inhibition
(ranolazine) in symptomatic subjects without obstructive coronary artery disease
(CAD) with a wide range of perfusion reserve defined by cardiac MRI, we found no
improvement in angina or myocardial perfusion reserve (MPRI) overall. However,
severe coronary microvascular MCD, (e.g. coronary flow reserve (CFR) <2.5)
is associated with adverse prognosis and responsive to certain pharmacologic
agents. We explored clinical characteristics and myocardial perfusion responses
in a pre-specified subgroup that had invasively determined CFR from the trial.
Methods: Symptomatic subjects (majority female 98%) with non obstructive CAD
and invasively determined CFR (adenosine or regadenoson) enrolled in a ran-
domized, double-blind, cross-over trial of ranolazine (500–1,000 mg bid for 2
weeks) vs placebo were analyzed. Symptomatic outcomes were assessed by
Seattle Angina Questionnaire (SAQ) and perfusion by cardiac MRI derived MPRI.
Coronary angiographic, CFR, and CMRI data were analyzed by core laboratories.
Results: A total of 81 patients had invasively determined CFR (range 1.4–5.5).
Subjects with severe MCD (CFR<2.5, n=35) had similar demographic and symp-
tomatic findings vs. those with less severe MCD (CFR ≥2.5, n=46) but improved
angina (SAQ 7 5.76±11.51 vs -0.86±13.54, p=0.04), and mid-ventricular myocar-
dial perfusion reserve (MPRI, 2.17±0.56 vs 1.90±0.41, p=0.03) with ranolazine vs

Baseline characteristics by CFR

Mean ± SD, Frequency (%) CFR <2.5 (n=35) CFR ≥2.5 (n=46) p-value

Age (years) 54.43±10.80 55.02±9.82 0.80
Typical angina 10 (28.57%) 16 (34.78%) 0.63
Angina frequency (baseline SAQ angina) 62.29±27.66 57.83±26.66 0.43*
ACH response (%) (n=58) −2.01±16.19 −2.68±22.60 0.69*
ACE/ARB 10 (28.6%) 21 (47.8%) 0.17
Statins 17 (48.57%) 31 (67.39%) 0.11

T tests and Fisher’s Exact test for categorical variables, *Wilcoxon rank sum. MI, myocardial
infarction; LVEDP, left ventricular end diastolic pressure; ACH, acetylcholine; ACE, angiotensin
converting enzyme inhibitor; ARB, angiotensin receptor blocker.
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placebo. A lower end-diastolic volume predicted beneficial SAQ angina response
(p=0.03) among patients with CFR<2.5.
Conclusions: Among symptomatic subjects with invasively determined CFR,
those with more severe MCD (CFR <2.5) had improved angina and CMRI MPRI
with ranolazine. These findings support the hypothesis that the late Na channel is
important in this syndrome and its inhibition may provide a therapeutic opportunity
for management in this difficult to manage population.
Acknowledgement/Funding: Gillead
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Cystatin C: a marker of angiographic coronary collateralization in
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Objective: Cystatin C, an endogenous anti-angiogenic factor, was considered as
an emerging biomarker in cardiovascular disease and proved to be an important
predictor for adverse outcomes among patients with coronary artery disease. We
investigated whether and to what extent cystatin C was associated with angio-
graphic coronary collateralization in patients with stable coronary artery disease
and chronic total occlusion.
Methods: Serum levels of cystatin C and high-sensitive C-reactive protein
(hsCRP) and glomerular filtration rate (GFR) were determined in 866 patients
with stable angina and angiographic total occlusion of at least one major coronary
artery. The degree of collaterals supplying the distal aspect of a total occlusion
from the contra-lateral vessel was graded as poor (Rentrop score of 0 or 1) or
good coronary collateralization (Rentrop score of 2 or 3).
Results: In total, serum cystatin C was higher in patients with poor collateral-
ization than in those with good collateralization (1.08±0.32 mg/L vs. 0.90±0.34
mg/L, P<0.001), and correlated inversely with Rentrop score (adjusted Spear-
men’s r=−0.145, P<0.001). The prevalence of poor coronary collateralization in-
creased stepwise with increasing cystatin C quartiles (P for trend <0.001). Odds
ratio for poor collateralization increased to 6.300 (95% confidence interval [CI]
4.065–9.764) in the highest compared with those in the lowest quartile of cys-
tatin C level (P<0.001). These associations remained significant after adjusting
for multiple variables (OR: 7.021, 95% CI 4.261–11.570, P<0.001). ROC curve
analysis showed that AUC was 0.687 (95% CI 0.652–0.722, P<0.001) and the
optimal cut-point of serum cystatin C was 0.97 mg/L, with a diagnostic sensitivity
and specificity of 61.3% and 67.2% for the presence of poor coronary collateral-
ization. After adjusting for age, gender, risk factors for coronary artery disease,
GFR and hsCRP, serum cystatin C ≥0.97 mg/L remained independently associ-
ated with poor collateralization (OR 2.374, 95% CI 1.660–3.396, P<0.001). The
diagnostic value of cystatin C levels for detecting poor coronary collateralization
persisted regardless of age, gender, presence or absence of diabetes, hyperten-
sion or renal dysfunction.
Conclusions: Serum cystatin C reflects angiographic coronary collateralization
in patients with stable coronary artery disease, and cystatin C ≥0.97 mg/L indi-
cates a great risk of poor coronary collaterals.
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microcirculatory diastolic conductance from intracoronary pressure
and flow velocity measurements
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H. Mejia, N. Gonzalo, P. Jimenez, L. Nombela, I. Nunez-Gil, P. Salinas,
A. Fernandez-Ortiz, C. Macaya, J. Escaned. Hospital Clinic San Carlos, Madrid,
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Background: Microcirculatory diastolic conductance (Instantaneous Hyperaemic
Diastolic Velocity-Pressure Slope, IHDVPS) and coronary zero-flow pressure
(Pzf) are two physiological indices that provide valuable information about the
presence of remodelling and compression of the coronary microcirculation. Re-
cently, Pzf has been proposed as the best predictor of microvascular injury in
STEMI. The applicability of both indices is hampered by the difficulties in its
calculation, that is based on manual post-processing of pressure and flow ve-
locity signals. Specifically, some of the issues are (i) selection of the cycles to
be included in the analysis, (ii) selection of the diastolic interval to generate the
pressure-flow velocity relationship (DI); and (ii) inference of a global estimation
from the individual indices per cardiac cycle, which usually ignore inter-cycle vari-
ability. To overcome these limitations, we developed and validated a new method
automated approach to estimate IHDVPS and Pzf.
Methods: The proposed automated method restricts the analysis to those cycles
with a good linear relationship between pressure and flow during mid-to-late dias-
tole. A mixed-effect model was applied to obtain a final estimate of both indices.
Physiological data, obtained with intracoronary pressure and Doppler guidewires
in 20 subjects with stable angina, was used for validation purposes. IHDVPS and
Pzf were calculated independently by 2 expert analysers, 2 ad hoc trained analy-
sers, and automatically by the developed software. Measurements were repeated
to estimate both intra- and inter-observer variability.
Results: Correlation between automatic and manual measurements was higher
for experts (IHDVPS: 0.927; Pzf: 0.862) than for non-experts (IHDVPS: 0.652;

Pzf: 0.745). Automated measurement were equivalent to those obtained by expert
analysers (IHDVPS 2.44±1.33 and 2.34±1.33 respectively, p=NS; Pzf 41.7±13.8
and 36.3±14.7, p=NS), but significantly different to those obtained by trained anal-
ysers (IHDVPS 3.34±2.51, p<0.05; Pzf 43.1±14.6, p=NS). The coefficient of vari-
ation was lower for automatic (0.18) than for manual analysers (expert: 0.36;
trained: 0.42). The automated analysis required 0.38 minutes per patient, 2 to
5 minutes for expert analysers, and 6 to 11 minutes for trained analysers. Intra-
and inter-observer variability was significantly higher for trained analysers than
for expert analysers (Figure 1).

Intra- and inter-observer ICC of methods

Conclusion: The developed software allowed calculation of IHDVPS and Pzf with
the same degree of accuracy as an expert operator, and significantly better ac-
curacy than an ad hoc trained physician. Of note, compared with an expert anal-
yser, automated calculations are performed 5 to 13 times faster with a variability
reduced by 50%. This automated approach might facilitate the adoption of IHD-
VPS and Pzf in research and clinical practice to perform a more comprehensive
assessment of coronary microcirculation.

P962 | BEDSIDE
Intracoronary ECG monitoring during provocative acetylcholine test in
chest pain patients with normal coronary angiography: results from
AChPOL Registry

J. Bil, T. Pawlowski, R.J. Gil. Central Clinical Hospital of the Ministry of Interior,

Department of Invasive Cardiology, Warsaw, Poland

Introduction: A significant proportion of patients undergoing coronary angiogra-
phy due to chest pain has normal or near normal coronary arteries.
Purpose: The aim of this study was to assess the changes detected with intra-
coronary electrocardiography (icECG) during provocative test with acetylcholine
in mid-European patients population and its influence on further diagnosis and
treatment.
Methods: Between January 2011 and December 2012 we selected patients with
normal or insignificant changes in coronary arteries and a history suggesting
Prinzmetal disease or microvasculature impairment. The full history of these pa-
tients included the nature of their chest pain (typical or atypical, exertional, at rest,
nocturnal) and coronary risk factors. Nitrates and calcium channel blockers were
stopped 48 hours before the test. Acetylcholine (ACh) was injected through the
Judkin’s catheter after performing the angiographic procedure. Acetylcholine was
injected in incremental doses of 25, 50 and 75 mg into the right coronary artery
and 25, 50 and 100 mg into the left coronary artery. Test was defined as positive
when asymptomatic >70% coronary spasm was induced or when the reduction
in lumen diameter was more than 50% together with present chest pain and/or
changes in ECG. Unipolar intracoronary ECG (icECG) was recorded before, dur-
ing and after ACh administration. The coronary wire was placed in all vessels at
the border of mid and distal segments.
Results: In the abovementioned period of time we performed 156 provocative
tests with ACh, in which 54 were performed with the additional use of icECG.
The spasm was observed in 35 patients (64.8%, Prinzmetal disease; group I), in
13 (24.1%) patients during ACh administration chest pain and ST depression in
standard ECG appeared (microcirculation dysfunction, group II) and in 6 (11.1%)
there were no signs and symptoms (group III).
When analyzing baseline icECG recordings we observed more pronounced ST
depression in the group II (microcirculation dysfunction) than in the group I
(Prinzmetal disease, p=0.003) or the group III (negative ACh test, p=0.001). Dur-
ing ACh administration there was no difference between the group I and the group
II regarding ST-elevation in icECG. Moreover, after the procedure in the group II
again ST depression was more pronounced comparing with two other groups
(p=0.005). There was difference between groups I and III.
When observing these patients during 3-year follow-up we disclosed that in group
II there was the lowest rate of completely or nearly asymptomatic patients (after
introduction of proper medical treatment). This rate was 62.9%, 23.1% and 83.3%
in group I, group II and group III, respectively.
Conclusions: icECG monitoring during provocative test with acetylcholine
proved the presence of baseline ischemia in patients with microcirculation dys-
function. And this group proved to be the poorest responder to the given treat-
ment.
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Coronary microvascular alterations in patients presenting with
myocarditis: histopathological data and clinical correlations

G. Peretto1, A.M. Cappelletti2, A. Margonato2, P.G. Camici1. 1San Raffaele

Hospital of Milan (IRCCS), Milan, Italy; 2San Raffaele Hospital of Milan (IRCCS),

Department of Clinical Cardiology, Milan, Italy

Background: Coronary microvascular dysfunction (CMD) has been associated
with a number of cardiac diseases despite normal epicardial arteries. In particular,
in patients with structural heart disease, type B CMD is sustained by adverse
remodelling of intramural arterioles, which produces an impairment in coronary
flow reserve and bears an independent prognostic value.
Purpose: Based on histological data, we aimed to define the prevalence of CMD
in patients with myocarditis and to find possible relationship with clinical, labora-
tory, ECG and imaging data.
Methods: We analysed 33 consecutive patients (23 males; mean age 41.8±7.3
y) with a histopathological diagnosis of myocarditis in the absence of any known
structural heart disease. They all presented to ER with symptoms and underwent
coronary angiography showing normal epicardial arteries. Endomyocardial biopsy
(EMB) was performed, and histological specimen analysed. CMD was defined as
the presence of any structural alterations of small vessels, including media hyper-
trophy, perivascular fibrosis and intraluminal thrombosis. Baseline ECG, echocar-
diogram, cardiac magnetic resonance (CMR) and lab values were recorded.
Results: 13 patients (39.4%) had evidence of CMD at EMB. Patients with CMD
were females in 7/20 cases vs. 3/20 without CMD (p=0.03), while age was sim-
ilar between groups (44.3±7.9 vs. 40.3±6.8 y, p=ns). Also family history and
cardiovascular risk factors were similar (all p=ns). Angina was the symptom of
presentation in 7/13 patients with CMD vs. 10/20 patients without (p=ns. ECG
showed ST-T abnormalities in 4/13 vs. 10/20 patients respectively (p=ns). Lab val-
ues showed differences in troponin T and NT-proBNP levels: 4.4±2.8 vs. 1.6±1.3
ng/mL (p<0.01) and 8.9±2.3 vs. 12.4±3.6×102 pg/mL (p<0.01). Left ventricle
EDV and EF were 128±14 mL vs. 132±16 mL and 50±5% vs. 50±6% (both
p=ns); regional wall-motion abnormalities were seen in 6/13 vs. 14/20 patients
(p=ns). CMR with STIR and LGE showed oedema and fibrosis in 1/13 vs. 9/20
(p=0.05) and 10/13 vs. 17/20 patients respectively (p=ns). Interstitial fibrosis was
confirmed by EMB in 13/13 vs. 14/20 patients (p=0.06). Cardiac myocytes dimen-
sions were similar between groups: 18±3 vs. 18±4 μm (p=ns). Myocarditis was
found to be acute in 9 patients (3/13 vs. 6/20, p=ns) with a viral aetiology in 8
(3/13 vs. 5/20, p=ns). Viruses with known endothelial tropism (PVB19 and HHV6)
caused 1/3 vs. 3/5 cases (p=ns).
Conclusion: In patients with biopsy-proved myocarditis, CMD was common, es-
pecially in females, and correlated with higher levels of troponin T and lower levels
of NT-proBNP. Patients with CMD had less oedema but not significantly more fi-
brosis at CMR; however, all of them had interstitial fibrosis at EMB. CMD resulted
unrelated to myocytes dimensions, aetiology of myocarditis, cardiovascular risk
factors, symptoms at presentation, ECG and echocardiographic features.

P964 | BEDSIDE
Chronic inhibition of lipoprotein-associated phospholipase A2 is not
associated with improvement in coronary endothelial function

M. Prasad, R. Gulati, G. Barsness, L. Lerman, A. Lerman. Mayo Clinic,

Rochester, MN, United States of America

Background: Lipoprotein-associated phospholipase A2 (Lp-PLA2) is a novel cir-
culating biomarker for vascular wall inflammation, which is bound to low density
and high density lipoproteins, promoting vascular inflammation. Lp-PLA2 is asso-
ciated with coronary endothelial dysfunction and is an independent risk factor for
cardiovascular events. The current study tested the hypothesis that administration
of darapladib, an Lp-PLA2 inhibitor, would improve coronary endothelial function.
Methods: We conducted a double-blind trial in 51 patients with coronary endothe-
lial dysfunction who were randomized to receive oral darapladib, 160 mg orally
daily, or placebo. Coronary angiography was performed at baseline and after 6
months of treatment to assess the primary endpoints of change in endothelial
function, including coronary responses of blood flow and coronary artery diame-
ter to graded intracoronary acetylcholine injections.
Results: A total of 51 patients were randomized to placebo (n=29) or darapladib

Figure 1

(22), and showed no significant difference in baseline characteristics between the
groups. Their average age was 55±10.8 years. Hypertension was present in 57%
and hyperlipidemia in 38%. On follow-up, there was no significant difference in the
degree of response to acetylcholine of coronary artery diameter (+5.3±21.2% vs.
+5.6±24.4% in the placebo group, p=0.96) or coronary blood flow (+6.5±85.3%
vs. +32.7±101.8% p=0.33) (Figure 1).
Discussion: Our findings suggest that a 6-month Lp-PLA2 inhibition with dara-
pladib is not associated with improvement in coronary endothelial function. These
observations may shed light on the failure of recent studies to achieve reduction
in cardiovascular events using treatment with darapladib.

P965 | BEDSIDE
Saline-induced coronary hyperemia mechanisms and effects on left
ventricular function

B. De Bruyne1, J. Adjedj2, P. Xaplanteris1, A. Ferrara1, Y. Mo1, M. Penicka1,
V. Flore1, M. Pellicano1, G. Toth3, N. Johnson4, E. Barbato1, N. Pijls4. 1Olv

Hospital Aalst, Cardiology, Aalst, Belgium; 2Hospital Cochin, Cardiology, Paris,

France; 3Medical University of Graz, Cardiology, Graz, Austria; 4Eindhoven

University of Technology, Cardiology, Eindhoven, Netherlands

Background: During thermodilution-based assessment of volumetric coronary
blood flow we observed that intracoronary infusion of saline increased coronary
flow. This study aims to quantify the extent and unraveling the mechanisms of
saline-induced hyperemia.
Methods: A total of 32 patients were studied. In 24 patients intracoronary Doppler
flow velocity measurements were performed at rest, after an intracoronary bolus
of adenosine and during increasing infusion rates of saline at room temperature
through a dedicated catheter with 4 lateral side-holes. In 8 patients, global longitu-
dinal strain and annular early diastolic velocities were assessed by transthoracic
echocardiography during a prolonged saline infusion.
Results: As compared to the increase in flow obtained by adenosine, flow in-
creased by 6%, 46%, 111%, and 112% during infusion of saline at rates of 5, 10,
15 and 20 mL/min, respectively. Maximal saline-induced and adenosine-induced
increase in flow velocity correlated closely (R2=0.95 P<0.001). The same infu-
sion rates given through one end-hole (n=6) or in the contralateral artery (n=6)
did not induce a significant increase in flow velocity. Intracoronary saline given
on top of an intravenous infusion of adenosine did not further increase flow. In-
tracoronary saline infusion did not produce significant changes in blood pressure
or in left ventricular function. Heart rate decreased by 15% during saline infusion
(P=0.021).

Figure 1

Conclusion: Intracoronary infusion of saline at room temperature through a ded-
icated catheter for coronary thermodilution induces steady state maximal hyper-
emia at a flow rate≥15 mL/min. These findings facilitate the measurements of
absolute coronary blood flow and microcirculatory resistance.
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Obstructive vs. nonobstructive coronary artery disease in women and
men with myocardial infarction

E. Cenko1, Z. Vasiljevic2, S. Kedev3, M. Zdravkovic4, S. Antov3, M. Dilic5,
D. Trninic6, O. Gustiene7, B. Knezevic8, B. Ricci1, O. Manfrini1, M. Dorobantu9,
D. Milicic10, L. Badimon11, R. Bugiardini1. 1University of Bologna, Department

of Internal Medicine, Section of Cardiology, Bologna, Italy; 2University Belgrade

Medical School, Belgrade, Serbia; 3University Clinic of Cardiology, Skopje,

Macedonia The Former Yugoslav Republic of; 4University Hospital Medical

Center Bezanijska Kosa, Belgrade, Serbia; 5University of Sarajevo, Sarajevo;
6Clinical Center Banja Luka, Banja Luka, Bosnia and Herzegovina; 7Lithuanian

University of Health Sciences, Kaunas, Lithuania; 8Clinical Center for Cardiology,

Podgorica, Montenegro; 9University of Medicine and Pharmacy Carol Davila,

Bucharest, Romania; 10University of Zagreb School of Medicine, Zagreb, Croatia;
11Cardiovascular Research Center (CSIC-ICCC), Barcelona, Spain

Background: Information on sex differences in clinical presentation, risk fac-
tors and prognostic significance of myocardial infarction (MI) with obstructive
vs. nonobstructive coronary artery disease (CAD) is missing as previous stud-
ies on nonobstructive CAD have focused on women with the exclusion or under-
representation of men.
Purpose: This study aimed to identify sex-based differences in risk factors related
to obstructive vs. nonobstructive CAD in MI patients.
Methods: Data were derived from 9098 acute coronary syndrome patients who
underwent coronary angiography. They were admitted to 57 hospitals included in
the network of the ISACS-TC registry (ClinicalTrials.gov, NCT01218776) between
January 2010 and January 2016. The primary end-points were ST-elevation my-
ocardial infarction (STEMI) as index event and the composite endpoint of all cause
30-day mortality or severe left ventricular dysfunction at discharge (LVD; ejec-
tion fraction at echocardiography <40%). Multivariate logistic regression methods
were used to identify baseline risk factors that were independent predictors of ob-
structive vs. nonobstructive CAD. Patients were categorized as having significant
CAD (any stenosis≥50%) and nonobstructive CAD (any stenosis 0% to<50%).
Patients with unstable angina (n=819) were excluded, giving a final study popula-
tion of 8279 patients
Results: Of the 8279 patients, 91.6% had significant CAD and 8.4% had nonob-
structive CAD. Men exhibited less often nonobstructive CAD than women (7.7%
vs 10.3%, P<0.001). In nonobstructive CAD, significantly more men than women
presented with STEMI (49.9% vs. 36.2%, P=0.001). Smoking (OR 1.55, 95%
CI: 1.10–2.18) and male sex (OR: 1.52, 95% CI: 1.08–2.15) were independent
determinants for clinical presentation with STEMI. The frequency of the compos-
ite endpoint of death or severe LVD was not significantly different between men
and women (14.5% vs 11.9%, P=0.34). Sex-specific regression models of ob-
structive versus non obstructive CAD showed that hypercholesterolemia predicts
significant CAD in men (OR: 1.44, 95% CI: 1.17–1.77) and in women (OR: 1.42,
95% CI: 1.04–1.92). However, the predictive risk factors varied considerably for
women. The effects of older age (OR: 1.02, 95% CI: 1.01–1.04), diabetes (OR:
2.01, 95% CI: 1.41–2.86) and current/ former smoking (OR 1.95, 95% CI: 1.41–
2.69), were stronger in women. The OR for obstructive CAD in men versus women
among diabetes and/or smokers was 1.12 (95% CI: 0.90–1.39).
Conclusions: Male patients with myocardial infarction are less frequently found
to have nonobstructive CAD, but those with nonobstructive CAD have a greater
risk of STEMI compared with women. Women are less likely to develop obstruc-
tive CAD in the absence of diabetes and smoking. The presence of diabetes or
smoking equalizes the odds by sex. These results suggest aggressive life style
changes and CAD prevention strategies in women with diabetes and smoking.

P967 | BEDSIDE
Typical angina is associated with greater coronary endothelial
dysfunction but not abnormal coronary flow reserve: results from
ranolazine in coronary microvascular dysfunction (RWISE)

A. Albadri1, C.N. Baireymerz1, S. Landes1, E.M. Handberg2, C.L. Shufelt1,
P.K. Mehta3, J. Wei1, M.B. Minissian1, M.D. Nelson1, L.E. Thomson1,
D.S. Berman1, L.J. Shaw3, G. Cook-Wiens1, A. Rogatko1, C.J. Pepine2.
1Cedars-Sinai Medical Center, Los Angeles, United States of America;
2University of Florida, Gainesville, United States of America; 3Emory University

Hospital, Atlanta, United States of America

Background: Prior results of the anti-anginal therapy ranolazine in subjects with
no obstructive coronary artery disease (CAD) and coronary microvascular dys-
function (CMD) suggested benefit in subjects with adenosine-mediated low coro-
nary flow reserve (CFR). However, our recent RWISE trial failed to demonstrate
this benefit in the pre-specified typical angina (TA) subgroup.
Purpose: We performed subgroup analysis comparing subjects who presented
with TA vs non-typical angina (NTA) in the RWISE study.
Methods: We conducted a randomized, double-blinded, placebo- controlled,
cross-over trial of ranolazine for 2 weeks in 128 subjects with signs and symptoms
of myocardial ischemia and no obstructive CAD. TA was defined as sub-sternal
chest pain precipitated by physical exertion or emotional stress and relieved with
rest or nitroglycerin. NTA was defined as symptoms that did not meet criteria for
TA. Coronary reactivity testing measured responses to adenosine, acetylcholine,
and nitroglycerin, and cardiac magnetic resonance determined myocardial perfu-
sion reserve index (CMR MPRI) were evaluated by core laboratories.

Results: 31% of the subjects had TA, and the mean age (55.2±9.8 yrs), eth-
nicity, sex, traditional risk factors and cardiac medications did not differ be-
tween the TA and NTA groups. Compared to NTA, invasively assessed base-
line acetylcholine-mediated coronary endothelial function, cold pressor and nitro-
glycerine responses were worse in the TA group (all p<0.05), while adenosine-
mediated CFR and MPRI were similar (Table).

Typical Angina (n=40) Non-Typical Angina (n=88) p-value

Baseline CMR MPRI 1.8±0.54 1.77±0.48 0.81
Acetylcholine (36.4 mcg) response (%) −8.74±17.92 1.62±20 0.03
CFR 2.72±0.54 2.67±0.7 0.79
NTG response (200 mcg) 3.97±18.24 13.47±20.66 0.05
Forearm COP response (%) −9.87±17.85 2.79±20.21 0.01

COP: cold pressor test; NTG: intra-coronary nitroglycerine.

Conclusions: Among subjects with CMD and no obstructive CAD, the subset
of subjects with TA had greater acetylcholine-mediated endothelial dysfunction
but not adenosine-mediated CFR compared to NTA. The lack of association of
TA with abnormal adenosine-mediated CFR may have contributed to the lack of
benefit of ranolazine in the RWISE TA subjects.
Acknowledgement/Funding: Gilead Sciences
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Serum mimecan reflects angiographic coronary collateralization in
patients with stable coronary artery disease and chronic total
occlusion

Y. Shen, F.H. Ding, R.Y. Zhang, Q. Zhang, L. Lu, W.F. Shen. Rui Jin Hospital,

Shanghai Jiaotong University School of Medicine, Cardiology, Shanghai, China

People’s Republic of

Objective: Mimecan/osteoglycin is an emerging biomarker of coronary
atherosclerosis and has significant impact on cardiovascular outcomes. This
study aimed to assess whether and to what extent serum mimecan reflects angio-
graphic coronary collateralization in patients with stable coronary artery disease
and chronic total occlusion.
Methods: Serum levels of mimecan were determined in 559 consecutive patients
with stable angina and angiographic total occlusion of at least one major coronary
artery. The degree of collaterals supplying the distal aspect of a total occlusion
from the contra-lateral vessel was graded as poor (Rentrop score of 0 or 1) or
good coronary collateralization (Rentrop score of 2 or 3).
Results: Serum mimecan was significantly elevated in 209 patients with poor
collateralization than in 350 those with good collateralization (31.9 ng/mL vs. 19.9
ng/mL, P<0.001), and correlated inversely with Rentrop score (Spearmen’s r = -
0.444, P<0.001). The prevalence of poor coronary collaterals increased stepwise
from the lowest to the highest quartile of serum mimecan (P for tread <0.001).
ROC curve analysis showed that the area under the curve was 0.749 (95% CI,
0.707–0.791, P<0.001) for serum mimecan in prediction of poorly developed
coronary collateralization with an optimal cutoff point of 26.4 ng/mL (sensitivity
= 71.8% and specificity = 74.6%). After adjusting for age, gender, traditional risk
factors for coronary artery disease, multivessel disease, glomerular filtration rate
and C-reactive protein, serum mimecan (per SD) remained an independent de-
terminant for poor collateralization (OR, 2.718; 95% CI, 2.081–3.551; P<0.001).
The result patterns were similar when the patients were specified by gender, age,
body mass index, presence or absence of hypertension and diabetes, and status
of renal function.
Conclusions: Serum mimecan is significantly and positively associated with an-
giographic poor coronary collateralization in patients with chronic total occlusion.
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Association of increased chromogranin A, decreased vasostatin-2 and
catestatin levels in serum, and their ratios with poor coronary
collateralization

Y. Shen, F.H. Ding, C. Li, R.Y. Zhang, L. Lu, W.F. Shen. Rui Jin Hospital,

Shanghai Jiaotong University School of Medicine, Cardiology, Shanghai, China

People’s Republic of

Purpose: We investigated whether serum levels of chromogranin A, vasostatin-
2, and catestatin were related to coronary collateralization status in coronary
artery disease (CAD) patients with chronic total occlusion. The biological effects
of vasostatin-2 and catestatin on angiogenesis were evaluated with in vitro and in
vivo experiments.
Methods: Serum levels of chromogranin A, vasostatin-2 and catestatin were
determined in 452 consecutive patients with angiographic total occlusion of at
least one major coronary artery. The degree of collaterals was graded accord-
ing to the Rentrop scoring system. To evaluate the effects of vasostatin-2 and
catestatin on post-hindlimb ischemia angiogenesis, we injected intra-peritoneally
saline, vasostatin-2 or catestatin everyday for 1 month after ligation of left femoral
artery in C57Bl/6 mice. The animals were sacrificed at 2 weeks and 4 weeks.
Results: Low (Rentrop score of 0 or 1) and high (Rentrop score of 2 or 3) coro-
nary collateralization occurred in 179 and 273 patients, respectively. Notably,
serum chromogranin A levels were higher (56.13 [21.64–122.69] ng/ml vs. 18.18
[7.34–43.61] ng/ml), but vasostatin-2 (2.87 [2.18–3.54] ng/ml vs. 3.67 [2.97–4.71]
ng/ml) and catestatin levels (2.18 [1.20–3.15] ng/ml vs. 3.14 [1.92–5.17 ng/ml])

D
ow

nloaded from
 https://academ

ic.oup.com
/eurheartj/article/37/suppl_1/1/2197550 by Biblioteca Biologica user on 22 February 2024



Microcirculation and inflammation 187

were lower in patients with poor collateralization than in those with good col-
lateralization (all P<0.001). Multivariable logistic regression analysis suggested
that increased chromogranin A, decreased vasostatin-2 and catestatin, and re-
duced chromogranin A/vasostatin and chromograninA/catestatin ratios were in-
dependently associated with poor collateralization in patients with CAD, besides
conventional factors (age, female gender, smoking, hypertension, diabetes, renal
impairment and CRP). Histological analysis and molecular approaches showed
that vasostatin-2 or catestatin administration significantly improved post-ischemia
angiogenesis as compared with saline, with inhibition of ACE expression by the
former and up-regulation of ACE2 expression by the latter in mRNA microarray
analysis. Stimulation of HUVECs with vasostatin-2 or catestatin also promoted
tube formation in matrigel consistently. Combination of these two peptides exhib-
ited synergistic improvement of angiogenesis in vivo and in vitro. Moreover, when
vasostatin-2 was injected in hindlimb ischemia mice with adenovirus-mediated
over-expression of ACE, or when catestatin was injected in the same mouse mod-
els with adenovirus-shRNA-mediated knockdown of ACE2, the phenomenon of
angiogenesis improvement was significantly attenuated.
Conclusion: Increased serum chromogranin A, decreased serum vasostatin-2
and catestatin levels, and their ratios are associated with poor collateralization in
CAD patients with chronic total occlusion. Vasostatin-2 and catestatin promote
angiogenesis in mice with hindlimb ischemia mainly through inhibiting ACE ex-
pression and increasing ACE2 expression, respectively.

P970 | BEDSIDE
Characterization of vascular phenotype in patients with coronary
artery ectasia: a case-control study

A.S. Antonopoulos, G. Siasos, E. Oikonomou, K. Mourouzis, E.K. Economou,
C. Mpiri, C. Ververeli, E. Zacharia, A. Giannaki, S. Tsalamandris, T. Papaioannou,
D. Tousoulis. Hippokration Hospital, University of Athens, 1st Department of

Cardiology, Athens, Greece

Background: Coronary artery ectasia (CAE) is a common finding in subjects un-
dergoing coronary catheterization but the pathophysiology of this entity remains
poorly understood. Systemic impairment of vascular function in these patients
may be associated with CAE development but this has not been explored yet.
Purpose: To study the vascular phenotype of patients with CAE.
Methods: Forty (n=40) patients with CAE and 40 age- and sex-matched control
subjects with first diagnosis of coronary artery disease were enrolled in this study.
Before coronary catheterization patients underwent assessment of endothelial
function by using brachial artery flow-mediated dilatation (FMD). Carotid-femoral
pulse wave velocity (PWV) and augmentation index (AIx) were measured as an
index of arterial stiffness.
Results: There were no significant differences in prevalence of risk factors (i.e.
arterial hypertension, diabetes mellitus, dyslipidemia & smoking) between CAE
and no CAE patients (p=NS for all). Positive family history for CAD was more
frequent among subjects with CAE (χ2=13.673, p<0.001). There were no signif-
icant differences in PWV (A) or AIx (B) between the two groups (p=ns for both).
Interestingly, brachial FMD was significantly lower in CAE patients (C).

Conclusions: Our findings suggest that coronary artery ectasia is strongly asso-
ciated with an adverse vascular phenotype characterised by systemic endothelial
dysfunction. Moreover genetic variants increasing susceptibility to CAD may also
have a role in the pathogenesis of coronary ectasias development.
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Impact of exercise training on the ischemic threshold- Results of the
Leipzig EXerCIse Training versus mEdical management in patients
with stable coronary artery disease (EXCITE) trial

M. Uhlemann1, S. Moebius-Winkler2, S. Erbs1, A. Linke1, V. Adams1,
J. Adam1, G. Schuler1. 1University of Leipzig, Heart Center, Department of

Internal Medicine and Cardiology, Leipzig, Germany; 2Asklepios Klinik, Internal

Medicine/Cardiology, Weissenfels, Germany

Background: Exercise training leads to an improvement of the coronary collat-
eral circulation. However, clinical relevance of coronary collaterals is still contro-
versial with the association between collateral growth and ischemic threshold still
unclear.
Purpose: We aimed to investigate in the impact of exercise training on the is-
chemic threshold. In addition, we elucidated the association between the change
in coronary collateral growth and ischemic threshold.
Methods: We randomized 60 patients with significant CAD (FFR≤0.75) to high-
intensity exercise (group A, 20 patients) or moderate-intensity exercise (group B,
20 patients) for 4 weeks or to a control group (group C, 20 patients). At baseline

and after 4 weeks, the coronary collateral flow index (CFI) was measured inva-
sively and the ischemic threshold was assessed in ergospirometry expressed in
heart rate and watt.
Results: Four weeks of exercise training resulted in a significant increase in is-
chemic threshold as compared to usual care with no difference between the high-
and moderate-intensities. Spearman rank correlation revealed a significant as-
sociation between the change in CFI and change in ischemic threshold after 4
weeks (Spearman correlation coefficient 0.425, p=0.006). Mean heart rate at is-
chemic threshold assessed in ergospirometry at baseline was 113±18 bpm with
no statistical differences between groups (P=0.30). At 4 weeks, we observed a
significant increase in heart rate at ischemic threshold in patients who underwent
exercise training compared to the control group (group A compared to group C:
P=0.015; group B compared to group C: P=0.001) with no difference between
high- and moderate intensities (P=1.0). In detail, after 4 weeks, mean heart rate
at ischemic threshold increased from 118±19 bpm to 132±20 bpm in group A and
from 107±22 bpm to 132±21 bpm in group B. We noted no change in mean heart
rate at ischemic threshold after 4 weeks in group C (from 116±13 bpm to 117±13
bpm).
Conclusion: High- and moderate-intensity exercise training for 4 weeks resulted
in a significant increase in ischemic threshold. In addition, we observed a signifi-
cant correlation between change in CFI and change in ischemic threshold after 4
weeks (P=0.034, correlation coefficient 0.336).
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Inflammation, atrial fibrillation and ventricular arrhythmias in acute
coronary syndrome patients

M. Moz1, O. Laszczynska2, C. Araujo2, R. Margato1, M.J. Maciel3, J.I. Moreira1,
A. Azevedo4. 1Hospital Center of Tras-os-Montes and Alto Douro, Cardiology,

Vila Real, Portugal; 2University of Porto, EPIUnit – Institute of Public Health,
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Medicine and Public Health, Porto, Portugal

Introduction: Inflammation increases the risk of arrhythmias and is associated
with worse prognosis of patients with acute coronary syndrome (ACS). C-reactive
protein (CRP) is the most frequently used inflammatory marker, whereas white
blood count (WBC) and neutrophils/lymphocytes ratio (N/L) are cheaper to obtain
and widely available, but far less studied. The objective of this study was to assess
the relation between CRP, LC and N/L, and the development of atrial fibrillation
(AF) or ventricular arrhythmias (VA) in patients with ACS.
Methods: Data were collected within a cohort study of 939 consecutive patients
with a discharge diagnosis of ACS in two hospitals. Patients with infection, primary
hematological diseases or under immunosuppressive drugs were excluded. 44
(5.6%) patients had previous history of AF and were therefore excluded from the
de novo AF analysis.
Sociodemographic data, previous medical history, including previous AF, type
of ACS (ST elevation myocardial infarction (STEMI) and non-ST elevation ACS
(NSTEACS) and occurrence of arrhythmias during hospitalization (de novo AF
and VA-ventricular tachycardia or ventricular fibrillation) were obtained by face-to-
face interviews and medical records review. Inflammatory markers were obtained
from complete blood count results at admission.
Results: In our sample of 786 patients (mean age 64±13 years; 77.1% men)
36.4% had STEMI and 63.4% NSTEACS.
De novo AF developed in 61 (7.8%) patients, in whom WBC median levels on ad-
mission were significantly higher (10.2×109 vs 9.0×109/L; p<0.01), as were lev-
els of neutrophils (7.4×109 vs 6.0×109/L; p<0.01) and N/L (4.4 vs 3.1; p<0.01).
Mean CRP levels were also higher among patients with de novo AF (0.8 vs 0.4
mg/dL; p<0.01). After multivariate analysis (age, sex, ACS type, HF history and
smoking status) these results remained statistically significant.
VA were observed in 255 (32.4%) patients. In this group, median WBC levels were
higher (10.1×109 vs 8.6×109/L; p<0.01), as were levels of neutrophils (7.1×109

vs 5.6×109/L; p<0.01) and N/L (4.1 vs 3.0; p<0.01); these differences were sim-
ilar after adjustment. No differences in median CRP levels were found between
patients with or without VA during hospitalization (0.41 vs 0.40 mg/dL, respec-
tively; p=0.50).
Conclusion: Higher inflammatory markers, namely WBC, neutrophils and N/L at
admission were associated with an increased risk of AF or VA during hospitaliza-
tion in ACS patients.

P973 | BEDSIDE
Detection of dynamic change in levels of plasma oxidized low density
lipoprotein during coronary artery bypass grafting using a natural
monoclonal antibody

C. Kojima1, T. Ammari1, M. Caga-Anan1, B. Nguyen1, J.A. Anderson1,
P. Evans2, M. Johns1, S. Lynham3, D.O. Haskard1, R. Khamis1. 1Imperial

College London, National Heart and Lung Institute (NHLI), London, United

Kingdom; 2University of Sheffield, Sheffield, United Kingdom; 3King’s College

London, London, United Kingdom

Background: We used a naturally occurring antibody (mAb LO1) against oxi-
dised low density lipoprotein (oxLDL) to develop a new assay that measures levels
of oxLDL in plasma. We characterised the assay with enzyme-linked immunosor-
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bent assay (ELISA), Western Blotting as well as immune precipitation and mass
spectrometry then the tested the ability of the assay to detect dynamic changes
during conventional coronary artery bypass grafting (CABG).
Purpose: To develop a new assay to measure levels of oxLDL in plasma and
demonstrate its ability to reflect dynamic oxidative stress.
Methods: We developed a sensitive and specific ELISA capture for oxLDL using
a well characterised anti MDA-LDL antibody isolated in our laboratory (termed
mAb LO1). We then characterised the assay using immunoprecipitation of patient
plasma, western blotting, mass spectrometry as well as ELISA. We tested the
assay on plasma samples from ten patients (age 65.1±8.2 years) undergoing
conventional CABG, taken at four different time points: baseline, 60, 120, and
300 minutes.
Results: We established that mAb LO1 can immunoprecipitate malonaldehyde
modified LDL (MDA-LDL) prepared in the laboratory, but not unmanipulated LDL,
as detected by western blotting for Apolipoprotein B (ApoB). We then used this
approach to determine whether mAb LO1 recognises antigen in human plasma,
and were able to isolate a clear band in the ∼200kD range. This was confirmed
by mass spectrometry to be ApoB (77% peptide match), and to contain oxida-
tion products. We then optimised a capture ELISA using immobilised mAb LO1
and HRP or biotin tagged polyclonal anti-ApoB for detection. We demonstrated
variability amongst patient, stability on freeze, thaw cycles as well as ability dy-
namically detect changes in oxLDL content in plasma subjected to bench-top ox-
idation. Furthermore, we demonstrated lack of correlation of the new assay with
an established Lp(a) assay in a cohort of patients undergoing coronary angiogra-
phy.
In patients undergoing CABG using conventional bypass studied longitudinally
over 5 hours, we found that despite the reduction in ApoB levels between base-
line and 60 minutes, likely secondary to haemodilution on bypass, there was an
increase in MDA-LDL levels with a significant increase in the MDA-LDL/ApoB ratio
at 60 minutes (% change 33.0 ± SD185.2, p<0.05) followed by significant reduc-
tion and renormalization of the ratio during recovery by the 120 minute time point
with little difference from baseline (-14.0% ± 32.6, p>0.05).
Conclusion: We characterised a novel assay that utilises mAb LO1 to recognised
oxidised LDL in plasma and can be used in a capture ELISA to detect temporal
changes in patients undergoing CABG surgery. This assay may have several ap-
plications including determining oxidative injury and response to treatment.
Acknowledgement/Funding: National Institute of Health Research Imperial
Biomedical Research Centre
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Associations of hs-CRP and NT-proBNP levels with reperfusion
success of primary PCI in STEMI patients

H.E. Groot1, J.C. Karper1, E. Lipsic1, I.C.C. Van Der Horst2, P. Van Der Harst1.
1University Medical Center Groningen, Cardiology, Groningen, Netherlands;
2University Medical Center Groningen, Critical Care, Groningen, Netherlands

Background: Reperfusion success of primary percutaneous coronary interven-
tion (PCI) predicts clinical outcome but its association with well established
plasma markers of inflammation and myocardial dysfunction remains to be de-
termined. The aim of this study was to determine the association of high sen-
sitivity C-reactive protein (hs-CRP) and N terminal probrain natriuretic peptide
(NT-proBNP) levels with reperfusion success of PCI in patients presenting with a
first ST-elevation myocardial infarction (STEMI).
Methods: We examined hs-CRP and NT-proBNP levels in 376 consecutive pa-
tients presenting with a first STEMI. Hs-CRP levels were measured at baseline, 2
weeks, 7 weeks and 4 months after intervention. Myocardial blush grade (MBG)
after PCI was used as measure of myocardial reperfusion. In multivariate analy-
sis, we adjusted for sex, age, time between symptom onset and catheterization,
heart rate, and TIMI flow (pre- and postintervention).
Results: Reduced reperfusion was associated with increased hs-CRP and NT-
proBNP levels at baseline and also during 4 months follow-up (hs-CRP levels:
2.0 vs 2.2 mg/l (baseline), 1.7 vs. 2.2 mg/l (2 weeks), 1.5 vs. 1.9 mg/l (7 weeks);
NT-proBNP levels: 115 ng/l vs. 75 ng/l (baseline); 887 ng/l vs. 468 ng/l (2 weeks);
423 ng/l vs. 236 ng/l (7 weeks); 235 ng/l vs. 153 ng/l (4 months)) (Figure). Af-
ter multivariate analysis baseline hs-CRP remained independent associated with
reduced reperfusion (HR 1.36 per doubling of hs-CRP level), p=0.043), while NT-
proBNP was not significant (HR 1.18 per doubling of NT-proBNP level, p=0.203).

hs-CRP and NT-proBNP in STEMI patients

Conclusion: hs-CRP levels at presentation are associated with reperfusion suc-
cess. Decreased reperfusion success is associated with long-term increased hs-
CRP. Although it is difficult to unravel the exact mechanism, this phenomenon
could be a consequence of the degree of myocardial necrosis patients have at

presentation and the association of inflammation and myocardial necrosis. Due
to the decreased reperfusion (and myocardial damage), hs-CRP levels remain
increased for a longer time.
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A novel echocardiographic method for predicting subclinical
atherosclerosis in patients with familial mediterranean fever: a pilot
study
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Introduction: Systemic inflammation has an important role in the initiation of
atherosclerosis, which is well-known associated with arterial stiffness. Aortic flow
propagation velocity (APV) is a new echocardiographic parameter of aortic stiff-
ness. The relationship between systemic inflammation and arterial stiffness has
not been well-described in patients with familial Mediterranean fever (FMF).
Purpose: In this study, we aimed to investigate the relationship between arterial
stiffness and APV in FMF patients.
Methods: Sixty-one FMF patients without cardiovascular involvement in an
attack-free period and 57 age- and sex-matched healthy individuals were included
into the study. Flow propagation velocity of the descending aorta (Figure 1) and
carotid intima-media thickness (CIMT) were measured to assess arterial stiffness.

Figure 1

Results: APV was significantly lower and, CIMT was significantly higher in the
FMF group than control group. There were significant correlations between APV
and mean CIMT (r=−0.424, p<0.001), erythrocyte sedimentation rate (ESR)
(r=−0.198, p=0.032), left ventricle ejection fraction (r=0.201, p=0.029). In addition,
APV (beta=−0.486, p<0.001), age (beta=0.323, p<0.001) and ESR (beta=0.207,
p=0.009) were independent predictors of subclinical atherosclerosis – CIMT – in
multiple regression analysis.

Table 1. Demographic, biochemical and echocardiographic properties in patients with FMF and
controls.

FMF patients (n=61) Controls (n=57) P value

Age, years 27.3±6.7 28.8±7.1 0.251
Female, n (%) 43 (70.5) 36 (63.2) 0.397
Systolic blood pressure, mmHg 109.6±11.2 111.5±9.4 0.330
Diastolic blood pressure, mmHg 70 (70–80) 70 (65–80) 0.839
LDL cholesterol, mg/dL 101.9±26.6 102.8±35.6 0.877
CRP, mg/L 3.45 (3.40–9.65) 3.45 (3.30–4.43) 0.110
ESR, mm/h 9 (4–21) 5 (2–8) <0.001
NLR 1.78 (1.41–2.53) 1.82 (1.39–2.05) 0.190
WBC count, ×109/L 7.21±1.92 7.54±1.82 0.346
Mean CIMT, mm 0.49±0.09 0.40±0.10 <0.001
APV, cm/sec 60.2±16.5 89.5±11.6 <0.001

Conclusions: Our results revealed that APV may be used to identify the early
atherosclerosis in FMF patients. APV is one of the independent predictors of sub-
clinical atherosclerosis in FMF patients.
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The relation between the volume and the localization of epicardial
adipose tissue and the presence and the extension of coronary artery
disease

B. Uygur, D. Ozturk, O. Celik, M. Erturk, A. Yildirim. Mehmet Akif Ersoy Thoracic

and Cardiovascular Surgery Training and Research Hospital, Cardiology,

Istanbul, Turkey

Aim: Type 2 Diabetes Mellitus (DM) is an important risk factor for cardiovascu-
lar disease (CVD). Clinical studies keep on searching for the possibility of having
epicardial adipose tissue (EAT) as an independent risk factor for CAD, and as a
marker for evaluation for the presence, severity and activity of CAD and the de-
termination of the theraphy modalities. Also, because of asymetrical distrubition
of EAT, there is a question mark in minds about in which localization of EAT mea-
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surment is more capable to predict CAD and several studies have been done on
this issue. In our study we aimed to evaluate the relation between the volume and
the localization of EAT and the presence and the extension of CAD which was
detected by coronary computed tomography angiography (CCTA) in Type 2 DM
patients without known CAD.
Material and method: A total of 157 consecutive patients with DM underwent
CCTA were included retrospectively for the present study. After an evaluation of
the CCTA images, the study population was divided into two groups (a CAD(+)
group and a CAD(−) group) on the basis of the presence of coronary atheroscle-
rosis. In these two groups of patients, total and left atrioventricular groove EAT
volumes were measured. Blood samples were taken from all patients for evalua-
tion of cholesterol panel, biochemistry parameters and markers of inflammation.
Results: In our study age, male sex, smoking, hemoglobin A1c (HbA1c),
creatinine, total cholesterol, C-reactive protein (CRP), total and left atrioven-
tricular groove EAT volumes were found significantly associated with coronary

atherosclerosis. Total and left atrioventricular groove EAT volumes were found
significantly high in patients with CAD than patients without CAD. Although, in
univariate analysis both total and left atrioventricular groove EAT volumes were
found significantly associated with coronary atherosclerosis, in multivariate anal-
ysis only left atrioventricular groove EAT volumes were found as an independent
predictor for CAD. (The area under ROC (Receiver Operator Characteristic) curve
0.718; 95% CI: 0.641–0.787). Additionally, total and left atrioventricular groove
EAT volumes were positively correlated with CRP values (p=0.0001/p=0.0001)
and coronary atherosclerosis detected segment numbers (p=0.0001/p=0.0001).
Conclusion: In our study, left atrioventricular groove EAT volumes were deter-
mined as an independent predictor for CAD in Type 2 DM patients without known
CAD. It was also found that, although, total EYD volume is associated with CAD,
it is not an independent predictor. Also, both total and left atrioventricular groove
EAT volumes are associated with coronary atherosclerosis extension.
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